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Cheng QIAN ABSTRACT

ABSTRACT

Poultry products are popular due to their healthier image compared to red meats. However, the
products are susceptible to contamination by many spoilage microorganisms and pathogens, including
Staphylococcus aureus, Campylobacter spp., Clostridium perfringens, Yesinia enterocolitica,
Pseudomonas spp. and Escherichia coli. In New Zealand (NZ), foodborne outbreaks caused by S.
aureus infections may be uncommon but serious.

S. aureus can grow in a wide range of pH, temperature and salt concentrations. Some strains of S.
aureus can produce heat-resistant enterotoxins, while others may be methicillin-resistant which can
result in hospital-linked and community-linked infections. Raw (fresh) and frozen poultry products
have been associated with S. aureus contamination in many countries. The common contamination
sources of S. aureus in poultry products have been linked to poor hygiene of food handlers,
processing equipment and skins of live chickens. The aim of this project was to identify potential
contamination sources of products and processing equipment by S. aureus from a selected processing
plant to the farm in Auckland, New Zealand.

Poultry meat samples were collected from Final Products, Frozen Mechanically Separated Meat
(MSM), Frozen Skin, Frozen Skin-on Breast Fillet (SO BF) (further processing plant), Fresh MSM,
Fresh Skin, Fresh SO BF (secondary processing plant). Swab samples were collected from the MSM
conveyor, inside the Mechanically Deboning Machine (MDM), the Skinner Conveyor (secondary
processing plant), Rubber Fingers in Pluckers (primary processing plant), skin and nostrils of live
chicken at the farm. Viable cell counts of S. aureus were enumerated using Petrifilm™ Staph Express
Count Plate to determine the contamination level of the samples. Isolates of S. aureus was confirmed
by Gram-stain and coagulase-positive test. Six main sampling sites were selected for further
investigation which comprised final products, Fresh MSM, Fresh Skin, Fresh SO BF, Rubber Fingers
and live chickens. Ten representative S. aureus isolates grown on Petrifilms were randomly selected
from samples of each of the six main sampling sites. Polymerase Chain Reaction (PCR) and
Multilocus Sequence Typing (MLST) were then used to detect the presence of staphylococcal
enterotoxins and identify sequence types of the sixty S. aureus isolates, respectively. eBURST was
used to identify the relatedness of the sequence types. Also, the contamination sources of S. aureus in
the samples were traced based on the sequence types of the sixty isolates.

In the further processing plant, all final product samples (n=36) were contaminated with S.
aureus. Frozen MSM had the highest contamination level ranging from 2.00+1.02 to 2.50+0.48 Log;
CFU/g. Similarly, S. aureus in Fresh MSM from the secondary processing plant contained the highest
S. aureus cell counts (1.79+0.25 to 2.85+0.51 Log;o CFU/g), followed by Fresh SO BF (1.85+0.56 to
2.33+0.50 Log;o CFU/g) and Fresh Skin (1.72+0.60 to 2.15 [1.67, 3.37] Log;, CFU/g). In primary
processing, Rubber Fingers in Plucker 1 had the highest level of S. aureus (2.46+£0.50 Logi,
CFU/swab). S. aureus counts of chicken skin ranged from 1.00 [0.79, 1.48] to 1.36+0.45 Log,
CFU/swab, while nostrils contained 1.00 [0.85, 1.48] to 1.59+0.70 Log;, CFU/swab. Cell counts of
live chicken increased with the age (first, third, sixth week) of the chicken. Eight different types of
enterotoxin genes (seg, sei, seh, sek, sel, sem, sen, seo) were identified. Of the 60 S. aureus isolates,
59 were positive for at least two different staphylococcal enterotoxins. Six different sequence types
were identified (STS, ST2594, ST101, ST83, ST398, ST1). Sequence types of isolates that had at least
five identical loci were assigned to a single clonal complex (CC). In this study, ST5, ST83 and
ST2594 belonged to CC 5 with STS5 being the clonal ancestor.

MSM had the highest S. aureus contamination level due to cross-contamination inside the MDM,
therefore, a proper hygiene and regular cleaning routine inside the MDM is recommended. The results
suggested that the sources of S. aureus contamination in the final poultry products could be Fresh
MSM, Fresh Skin, Fresh SO BF (secondary processing), Rubber Fingers in the Pluckers (primary
processing) and live chickens at the farm. Chicken skin from live chickens at farm was most likely the
origin of contamination of final products and equipment by S. aureus. Since not all the identified
strains that colonised on the live chickens were traced back to the final products, further investigations
on other potential contamination sources such as gloves and knifes used at the processing plant,
feeders and drinkers at the farm are recommended.
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1. Introduction

The origin of domesticated chickens dates back to thousands of years ago in Southeast Asia
(Daghir, 2008; West & Zhou, 1988). Domestication of chickens is a process which humans
raise chickens aimed to enhance desired traits, nowadays mostly for commercial trade due to
huge demand of poultry meat products (Wiren et al., 2009). Poultry products, such as eggs,
fresh chicken and roasted turkey, have become sources of daily meals worldwide (Davies &
Board, 1998). In 2007, eggs and chickens processed products were produced by about
145,615 farms in America (EPA, 2013). In New Zealand, poultry production increased from
111,884 to 173,263 tonnes between 2000 and 2012. Chicken products remain the most
favourite meat-based meals in New Zealand (PIANZ, 2010).

Chicken products are susceptible to contamination by many pathogens or spoilage
microorganisms. Farmers raise chickens on litter floors which have higher risks of being
contaminated with Enterobacteriaceae, such as Salmonella, Escherichia coli and Yesinia
enterocolitica (Davies & Board, 1998). Waldroup (1996) reported the incidence of common
pathogens on raw poultry products including Campylobacter spp., Clostridium perfringens,
Staphylococcus aureus, Yesinia enterocolitica and Pseudomonas. Campylobacter, Salmonella,
Escherichia coli, Listeria monocytogenes and Staphylococcus aureus are human pathogens
which means that the contaminations are mainly attributed to poor food handling or cross-
contamination during food processing (Davies & Board, 1998). The obsence of S. aureus is

an indicator of good hygiene and correct handling practice (Jacxsens et al., 2011)

S. aureus strains are Gram-positive cocci and facultative anaerobes (Roberts & Greenwood,
2002). They however, grow better in the presence of adequate oxygen than anaerobic
environment (Ministry of Primary Industry, 2001). S. aureus can grow in a wide range of pH
(4.2 to 9.3), temperature (7°C to 48.5°C) and salt concentrations up to 15% (Bhatia & Zahoor,
2007; Kérouanton et al., 2007). The optimum temperature for their growth is 37°C. Low

water activity is not an inhibiting factor for S. aureus to grow and produce staphylococcal
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enterotoxins (SEs) (Ministry of Primary Industry, 2001). Raw (fresh) and frozen poultry
have been associated with S. aureus in many countries. In Japan, about 66% of raw chicken
meats were contaminated with S. aureus in 2004 (Kitai, Shimizu, Kawano, Sato, Nakano,
Kitagawa, et al., 2005). It grows well in processed meat as some normal organisms which
may be competitive to S. aureus are killed or inhibited during processing (Ministry of

Primary Industry, 2001).

Some strains of S. aureus have the ability to produce one or more staphylococcal enterotoxins
(SEs), which are the main causes of foodborne illness (Lee, 2006; Matyi et al., 2013;
Notermans et al., 1982). Many food poisoning issues caused by consuming contaminated raw
poultry meat or poultry products are attributed to SEs (Kérouanton et al., 2007). S. aureus can
synthesise SEs at temperature between 10 to 45°C, at pH of 4.8 to 9.0, under a water activity
ranging from 0.86 to 0.99 (Ministry of Primary Industry, 2001). There are various SEs that
have been reported most of which are stable even under a heat treatment of routine

sterilisation in commercial processing (Balaban & Rasooly, 2000; Bhatia & Zahoor, 2007).

Also, there has been a great concern about methicillin-resistant S. aureus (MRSA) all over
the world as it can cause not only hospital-linked infections but also community-acquired
infections (De Boer et al., 2009; Kitai, Shimizu, Kawano, Sato, Nakano, Uji, et al., 2005).
MRSA is regarded as the most prevalent nosocomial pathogen which is isolated from human
(Lee, 2003; Melter et al., 1999). Animals can be carriers of this pathogen as well. The
presence of MRSA strains in some food products has been detected recently, such as meat
products including raw chicken meat, turkey, lamb, pig meat (De Boer et al., 2009; Kitai,
Shimizu, Kawano, Sato, Nakano, Uji, et al., 2005; Kwon et al., 2006) and dairy products
(Normanno et al., 2007). Some isolated MRSA from raw meat were reported to be resistant to
some antibiotics (Pesavento et al., 2007), such as aminoglycosides, macrolides,
chloramphenicol and tetracycline (Mandel et al., 2000). Therefore, MRSA is considered as a
potential causative agent that is responsible for staphylococcal food safety problems. In New

Zealand, about 7% of S. aureus isolates were methicillin-resistant (Ministry of Health, 2002).
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Food safety issues can result in huge economic losses for the poultry manufacturer as well as
issues of affecting their well-developed reputations (Matyi et al., 2013). According to
Australia New Zealand Food Standards 1.6.1, the microbiological limit of coagulase-positive
Staphylococcus is log 3 CFU/g (ComLaw, 2012). In Australia, 22 people were reported ill
due to Staphylococcal food poisoning (SFP) at a buffet in June, 2012 and 20 of them had
eaten chicken stir-fry (Pillsbury et al., 2013). New Zealand is one of the developed countries
with high reports of the incidence rate for S. aureus infections (Williamson et al., 2014).
Between 1989 to 1999, 24 outbreaks of staphylococcal foodborne illness were attributed to
the consumption of contaminated yogurt, hot ham sandwiches, chicken salad, hot turkey
sandwiches in NZ, causing totally 1762 food poisoning cases (Ministry of Primary Industry,
2001). From April to June, 2014, there was one SFP outbreak comprising 4 cases following
the consumption of contaminated food in a restaurant in Taranaki area of Northland in New
Zealand (ESR, 2014). It was believed that the sources of contamination by S. aureus were
mainly from food workers by direct or indirect contact, live chicken and processing
equipment (Davies & Board, 1998; Hayes, 1992; Montville & Matthews, 2008). Controlling
cooling temperature and storage temperature can prevent the propagation of S. aureus in final
products (Ministry of Primary Industry, 2001; Pillsbury et al., 2013). Therefore, food
handlers must be adequately trained in food safety skills and good food handling hygiene.
The processing equipment in poultry plants must be maintained and cleaned properly

(ComLaw, 2010).

With the popularity of poultry products and the incidences of staphylococcal contaminations,
it 1s critical to ensure microbial safety of the products, food processing environments and
equipment (Lindblad et al., 2006). To investigate the contamination of S. aureus in poultry
processing plants, it is essential to use reliable analytical methods to identify the
enterotoxigenic and strains of S. aureus isolates to determine the potential contamination

source (Gibbs, Patterson, & Thompson, 1978; Jacxsens et al., 2009; Jacxsens et al., 2011).

The aim of this project was to identify potential contamination sources of poultry products
and processing equipment by S. aureus from a selected processing plant to the farm in

Auckland, New Zealand. The specific objectives were to:

3
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e determine the level of contamination of poultry meat and equipment by S. aureus at
selected processing steps in a commercial poultry plant;

e determine the level of contamination of chicken skins and nostrils of live chickens by
S. aureus at a supplying poultry farm;

e identify the main sampling sites;

e isolate S. aureus from samples of each of the main sampling sites;

e determine the presence of staphylococcal enterotoxins (SEs) from S. aureus isolated
from main sampling sites using multiplex Polymerase Chain Reaction (PCR)

e determine the sequence type of the isolated S. aureus using the Multilocus
Sequencing Typing (MLST) method

¢ identify the clonal complexes of the sequence types using e BURST
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2. Literature Review

2.1 Poultry meat

Poultry meat had been increasingly welcomed by consumers in America from years
ago as its unique properties, such as the consistent composition and a mild flavour.
During the processing, the muscle of poultry meat is changed chemically, physically
and structurally which determines the overall quality of final processed products

(Sams, 2000).

Poultry meat quality attributes include colour, aroma, flavour, texture, and microbial
levels, however, colour and texture are considered to be the most common indicator
of quality attributes for poultry meat which are related to the selection for both raw
poultry meat and processed poultry products by manufacturers and consumers
(Boylston et al., 2012; Fletcher, 2002). Pre-slaughter of live chickens, processing
conditions and microbiological controlling can affect the quality of processed poultry
products (Hui et al., 2010; Sams, 2000). The dominant nutrient data of chicken breast
with different cooking methods in many countries was analysed by Probst (2008)

(Table 2.1).
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Table 2.1 Dominant nutrient data of chicken breast under different cooking methods in some countries.

Country Australia  Australia Finland  Australia USA NZ Australia
Cooking method Baked  Casseroled Raw Raw Raw Raw Stir-fried
Water (g) 67.600 66.700 - 75.000 74.760 75.500  68.600
Energy (KJ) 637.000  596.000 617.000  438.000 460.000 453.000 520.000
Total fat (g) 3.900 3.700 6.800 1.600 1.240 2.130 0.900
Total protein(g) 29.000 27.000 21.500 22.300 23.090 22300  28.600
Ash (g) 1.200 1.000 - 1.100 1.020 - 1.200

Source: (Probst, 2008). (-) indicates that no data was available from the source.

2.2 Poultry processing procedures

From 1950 to 1960, manual operations poultry processing was changed into automatic
and mechanical operations which lower the risk in cross-contamination of various
microorganisms from human handling (Davies & Board, 1998; Tsola et al., 2008).
Although the modernisation and standardisation of processing flow may lead to cross-
contamination from the surface of equipment, the total loads of bacteria of end-
products are less than that of old traditional manufacturing processing (Fuster-Valls et
al., 2008; Tsola et al., 2008). Also, modern processing of poultry meat is much more

efficient, slaughtering at least 5000 carcasses per hour (Notermans et al., 1982).

The main processing procedures of poultry meat consist of slaughtering, scalding,
defeathering, evisceration, washing, chilling and packaging. (Tsola et al., 2008). After
slaughtering and bleeding of chickens, they are scalded at temperature around 55°C
for about 200s. Before eviscerated automatically, carcasses are defeathered by going
through a series of defeathering machines. Spray washing normally with chlorinated
water then is conducted before final chilling and packaging of chicken portions (Mead
et al., 1993). More information about each stage is discussed below and Figure 2.1

illustrates a schematic processing of poultry.
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Figure 2.1 Schematic processing of poultry (Davies & Board, 1998; Tsola et al., 2008).

2.2.1 Slaughtering

Slaughtering of chickens includes hanging, stunning, killing and bleeding (Davies &

Board, 1998). Before birds are slaughtered and bled out, stunning is usually applied to

avoid the feeling of pain during bleeding, to minimise distress, to enable the bleeding

of birds easily and accurately and also to prevent convulsions (Gregory, 1995). Raj

(2006) used stunning methods, such as electrical water bath stunning and gas stunning

to stun the birds. Chickens are hung upside down which involves their feet in shackles

both during stunning and bleeding. They are bled out for at least 90s by cutting neck

before going to next stage in the UK (Gregory & Wotton, 1986; Sparrey & Kettlewell,

1994).
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2.2.2 Scalding

Temperature and time for chickens to be immersed in scalding liquid are the two
important factors which manufacturers need to decide, because if the chicken is
scalded at a high temperature for a long time, the skin would be overheated (Covell III,
1990). Mead et al. (1993) did a microbiological survey of five poultry processing
plants in the UK, however, the temperature and time of scalding were all different
from each other, ranging from 51.5°C to 56°C and 138s to 300s, respectively. The
four plants investigated by Notermans et al. (1982) had different temperature and time
at scalding stage as well. Generally, there are two kinds of scalding: soft scalding (50-
53°C) and hard scalding (58-60°C) (Corry & Atabay, 2001). The viable counts of
Salmonella on Chickens were less when using 52°C or 56°C scalding temperature
while Campylobacter isolated from chickens showed a lower level when treated with

60°C scalding temperature (Slavik et al., 1995).

The purpose of scalding is to loose chicken feathers, making the feathers easily
removable in the defeathering stage (Davies & Board, 1998). Traditional scalding of
poultry processing only uses one single tank while modern industries usually scald
chickens through a multi-stage process which consists of three or four scalder
machines (Veerkamp, 1995; Veerkamp & Hofmans, 1973). This invention has been
proved to reduce the loads of microorganisms on chicken carcasses after scalding, as
scalding is a critical hazard point (Davies & Board, 1998; Veerkamp & Heemskerk,
1991). It is likely because of the warm temperature accelerates the growth of some
bacteria and the cross-contamination from other carcasses through water (Tsola et al.,
2008). The following figure (Figure 2.2.1) shows different effects of traditional
scalding and multi-stage scalding methods on controlling of viable cells of

microorganisms (Veerkamp, 1995). Dodd et al. (1988) examined the viable counts of
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S. aureus during scalding and defeathering. The results showed that after scalding, the
viable counts of S. aureus were reduced significantly while the defeathering stage

showed the opposite situation.

CONVENTIONAL SCALDING 52°C

)

(1-STAGE): [ $3888- {384 esges

+30 MIN

INPUT BACTERIA OUTPUT BACTERIA

MULTI-STAGE SCALDING: (3-STAGE, 4-STAGE):
HEAT HEAT HEAT HEAT

50-60°C 50-60°C 50-60°C 50-60°C

38848 RRREE

= E56cr
INPUT BACTERIA OUTPUT BACTERIA

Figure 2.2.1 Different effects of traditional scalding and multi-stage scalding methods on controlling of

viable cells of microorganisms (Davies & Board, 1998; Veerkamp, 1995).

2.2.3 Defeathering

During the defeathering stage, the feathers of chickens are removed in a plucker
where rotation with rubber fingers and water spraying are also applied (Corry &
Atabay, 2001). It is reported that chicken carcasses are contaminated with S. aureus at
a high rate during defeathering stage when compared to other processing stages
(Mead & Dodd, 1990; Notermans et al., 1982). For example, Mead et al. (1988) found

that the viable counts of S. aureus after defeathering (10’ CFU/swab) were 1000-fold
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higher than that of S. aureus before defeathering (10* CFU/swab). They explained that
the reason probably was because of the conditions during plucking, such as high
temperature, humidity and available nutrients. Also, staphylococci can attach to the

rubber fingers in a plucker at environmental temperature of 28°C for 6 hours (Mead et

al., 1995).

The introduction of spray washing with water can reduce the viable counts of
microorganisms (Mulder et al., 1978). Chlorinated water has been reported to prevent
cross-contamination effectively during defeathering (Mead & Scott, 1994). A washing
system was invented to lower the costs of water and improve the overall hygienic
quality during defeathering. After spraying water onto the carcasses, the water is
pasteurised and reused in scalding and next plucker ((Veerkamp, C. H & Pieterse, C

cited by (Davies & Board, 1998)).

2.2.4 Evisceration

Evisceration of chicken carcasses is to remove the head, intestines, heart, liver and
wings etc.. At the end of evisceration, chicken portions are sorted for edible parts and
washed again (Davies & Board, 1998; Tsola et al., 2008). The entrails and other parts
of chicken carcasses are detached and removed by using a vacuum scrubber if the
evisceration stage is conducted automatically (Scheier & Haynes, 1974). Stals (1992)
pointed out that the hygienic quality of carcasses were improved with automated
transfer from slaughtering line to evisceration line due to less chances of cross-
contamination by workers. Evisceration stage is considered as a critical control point
in HACCP (Hazard Analysis and Critical Control Points) as a result of contamination

from intestinal contents (physical) or microorganisms (microbiological) (Tsola et al.,

10
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2008). Davies and Board (1998) described the process of opening chicken carcasses

in details which is illustrated in Figure 2.2.2.

Cutting out
the cloaca

v
Cutting open
the body
cavity
v
Taking out
the intestines
by
eviscerator

v

Inspection

Figure 2.2.2 Generalised process of opening chicken carcasses (Davies & Board, 1998).

2.2.5 Chilling

Immersion chilling, air chilling and spin chilling are the three common chilling
methods for poultry products. The chilling method is chosen depending on the types
of final products. Immersion chilling with water is normally applied to freeze
carcasses while water chilling and air chilling are both suitable for fresh poultry meat

or non-frozen poultry meat (Davies & Board, 1998; James et al., 2006).

The original aim of chilling process of carcasses is to inhibit the propagation of

various microorganism (James et al., 2006). However, it was reported that the viable

11



Cheng QIAN LITERATURE REVIEW

counts of microorganisms on broiler carcasses were not significantly different
between water chilling and air chilling (Mulder & Veerkamp, 1974). In contrast,
Blood and Jarvis (1974) found that water immersion chilling method could reduce

contamination of carcasses more effectively than air chilling.

The usage of water volume and the chlorine concentration had an impact on the final
viable counts of coliform and other bacteria. The combination of more water usage
and high concentration of chlorine in water, the less loads of microorganisms are on
the finished products (Blood & Jarvis, 1974). On the other hand, the taste, texture and
appearance of final poultry products, to some extent, are influenced by the rate of
chilling. Tough texture of poultry meat will be obtained if the meat is chilling rapidly
while pale soft exudative (PSE) meat will be produced when chilling process is very

slow (James et al., 2006).

2.2.6 Packaging

There are many packaging methods available commercially, such as vacuum
packaging, traditional wrapping packaging, carbon dioxide flushing packaging and
modified atmosphere packaging (MAP) (Sebranek et al., 1996; Thomas et al., 1984).
The materials and methods used to pack poultry meat depend on the type of products
and the slaughter process. For example, fresh or non-frozen poultry carcasses that are
processed under high temperature of scalding and immersion chilling are normally
packed with ice, avoiding the occurrence of discoloration of the carcasses (Thomas et
al., 1984). Thomas et al. (1984) compared the microbiological quality and flavour of
dry broilers that were packed using carbon dioxide flushing, vacuum packaging and
stretch wrapping. They found that among these three packaging methods, vacuum

packaging performed well with regards to the shelf-life. Narasimha Rao and
12
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Sachindra (2002) pointed out that the colour of poultry meat that was packed by MAP
remained longer than that of poultry meat under vacuum packaging. The growth of
pathogens and spoilage microorganisms is the main concern during packaging. Only
MAP can inhibit the growth of Pseudomonads on chicken breasts with skin. However,
Lactobacilli, Enterobacteriaceac and Brochothrix thermosphacta can even propagate
after chicken meat is MAP packed (Jiménez et al., 1997). Thus, it is important to keep
the residence times short and keep the temperature low during both packaging and

distribution stages (Davies & Board, 1998).

2.3 Contamination of raw chicken and chicken products

2.3.1 Microbiological contamination

Raw poultry meat can be contaminated with various pathogens and spoilage
microorganisms. Microbiological contamination of poultry meat is more common
than physical and chemical contaminations, as most Crital Control Points (CCPs) are
decided according to the potential contamination with bacteria (Tsola et al., 2008).
Figure 2.3 shows the occurrence of microbial counts in retail chicken parts and

processed chicken products in Spain (Alvarez-Astorga et al., 2002).

13
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Figure 2.3 Occurrence of microbial counts in retail chicken parts and processed chicken products in

Spain.

In different countries, some common pathogens have been isolated from poultry,
including Aeromonas spp., Campylobacter spp., Clostridium perfringens, Listeria
spp., Salmonella spp., Shigella and Streptococcus spp., Staphylococcus aureus, etc
(Waldroup, 1996). Testing the occurrence of foodborne pathogens and spoilage
microorganisms at poultry processing stages in a plant is a basic way to investigate
the contamination of poultry products (Gibbs, Patterson, & Thompson, 1978; Mead et
al., 1993; Notermans et al., 1982). For example, Lindblad et al. (2006) examined the
prevalence and concentrations of microorganisms on 636 chilled broilers in Sweden.

The results showed that, about 29%, 18%, 9% and 97% of all samples were

14
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contaminated with Listeria monocytogenes, Clostridium perfringens, Yersinia

enterocolitica and Enterococcus, respectively.

2.3.2 Contamination sources

Humans, live chickens and processing equipment are the three dominant sources that
induce contamination or cross-contamination of foodborne microorganisms or
pathogens on chicken meat (Chaffey et al., 1988; Jacxsens et al., 2009; Mead et al.,
1988). Cross-contamination always occurs among live chickens during raising and
transportation where chickens stay closely together with each other (Davies & Board,
1998). Gibbs, Patterson, and Thompson (1978) analysed the origin of S. aureus in a
poultry processing plant and they found that the contamination source of this

microorganism is live chickens rather than humans or processing equipment.

Hygienic working practices, such as wearing protective clothing and washing hands
frequently, are usually developed to ensure that carcasses are free from being
contaminated by workers (Aarnisalo et al., 2006). Chicken carcasses can be
contaminated with micrococci, staphylococci, propionic bacteria through worker’s
skin and E. coli and Salmonella can contaminate products by workers’ hands
(Jacxsens et al., 2009). Good hygiene practices are also required to prevent cross-

contamination during the cooking of raw chicken meat (Haysom & Sharp, 2004).

Through poultry processing, carcasses need to go through a series of equipment. The
contact between carcasses and the surface of equipment is a high risk of cross-
contamination, as some bacteria can attach to the surface (Kusumaningrum et al.,

2003). Therefore, in order to avoid cross-contamination from equipment, it is
15
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important to design and use a series of good hygienic equipment to produce poultry
products (Aarnisalo et al., 2006). The level of contamination varies from different
poultry products in a production line. For example, the chicken wings had a much
higher viable counts of Campylobacter than other chicken portions (Habib et al.,

2008).

To investigate the microorganisms contamination of poultry products throughout
processing, sampling locations should be identified (Mead et al., 1988; Notermans et
al., 1982). Microbial Assessment Scheme (MAS) is a systematic procedure to
investigate the distribution of bacteria during processing in a plant, which includes the
identification of critical sampling locations, the selection of microbiological
parameters and sampling method of analysis, the assessment of sampling frequency,

final data processing and interpretation (Jacxsens et al., 2009, 2011).

2.3.3 Decontamination of poultry products

Food Safety Management System (FSMS) is a comprehensive system to prevent
microbiological contamination, to inhibit the growth of foodborne bacteria or
pathogens in a food product and also to decontaminate food products (Jacxsens et al.,
2011). There are many decontamination methods which are normally classified as
chemical decontamination and physical decontamination. However, physical
decontamination is more favourable than chemical decontamination, as the potential
residues may be found in final products (Corry et al., 2007). Table 2.2 listed some
examples of chemical and physical decontamination methods for poultry meat (Bolder,
1997). In European Union countries, it is not permitted to use chemical

decontaminants (Corry et al., 2007; Whyte et al., 2003).

16
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The effect of immersion in hot water of chicken carcasses was studied by Corry et al.
(2007). The result showed that decreases in viable counts of E. coli K12 and
Campylobacter jejuni AR6 were observed using 80°C for 20s immersion and 75°C for
30s immersion. However, on a smaller scale, hypochlorite was reported to reduce the
contamination by Salmonella and Campylobacter spp. more significantly and
effectively than detergent or hot water (Cogan et al., 1999). It was also proved that
gamma radiation doses of 1.50 KGy was able to kill all S. aureus in deboned chicken

meat samples before and after storage (Thayer & Boyd, 1992).

Table 2.2 Examples of chemical and physical decontamination methods for poultry meat.

Method

Chemical: Chlorine (hypochlorite, C1O,)
Organic acids (lactic acid, acetic acid, buffered lactic acid, gluconic acid, etc.)
Inorganic phosphates (trisodium phosphate, polyphosphates)
Organic preservatives (benzoates, propionates)
Bacteriocins (nisin, magainin)
Oxidizer (hydrogen peroxide, ozone)

Physical: Water (rinse, spray, steam)
Ultrahigh pressure
Irradiation
Pulsed-field electricity
Ultrasonic energy
UV light

Source: (Bolder, 1997)

2.4 Characterisation of Staphylococcus aureus

2.4.1 Staphylococcus aureus

Staphylococcus aureus is one of the micrococcaceae families which have spherical
cells with grape like clusters (Bhatia & Zahoor, 2007; Fratamico et al., 2011). Figure
2.4.1 shows an electron micrograph of S. aureus (Montville & Matthews, 2008). S.
aureus are Gram-positive coccus and facultative anaerobic bacteria (Bhatia & Zahoor,

2007). They are not motile and cannotform spores (Silva, 2012). During their
17
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metabolism, mannitol is fermented to acid and, protein A, lipase, coagulase,

thermonuclease and hemolysin are produced (Ray, 2001; Silva, 2012).

As mentioned in section 1, they can live in a wide range of temperatures from 7 to
48°C, low water activity (0.86), pH ranging from 4.2 to 9.3 and high sodium chloride
concentrations of 15%, therefore, food matrix is a favourable environment for them to
grow (Bhatia & Zahoor, 2007; Kérouanton et al., 2007; Ray, 2001). It is important to
notice that S. aureus is not the causative agent of food poisoning because the cells can
be killed at 66°C in 12 min or at 72°C in 15s (pasteurisation treatment), but instead, it
is the enterotoxin produced by the bacteria which is heat-resistant that causes food

poisoning (Fratamico et al., 2011).

Figure 2.4.1 Electron micrograph of S. aureus (Montville & Matthews, 2008)

People are one of the carriers of S. aureus most of which is present in nose, skin and
hair. Food contamination of S. aureus usually occurs during processing and

preparation. People contaminate food and food products by poor hygiene hands or
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dirty utensils (Montville & Matthews, 2008; Ray, 2001). Another source of S. aureus
contamination is from animals such as cows, dogs and birds. For instance, cow
mastitis is caused by S. aureus which influences the quality of the milk (Harvey et al.,
1982; Montville & Matthews, 2008). Harvey et al. (1982) pointed out that strains of S.
aureus which contaminate food from human were more common than that from

animals.

2.41.1 Methicillin -resistantStaphylococcus aureus (MRSA)

Methicillin-resistant Staphylococcus aureus (MRSA) is a typical type of S. aureus
that is resistant to penicillinase-resistant penicillin (Lee, 2006). It was first discovered
in the 1960s and after that hospitals and communities had shown the presence of
MRSA (Gosbell, 2004). MRSA is one of the reasons for hospital-related infection as
well as the cause of community diseases among people (Khanna et al., 2008). In
Canada, MRSA causes nosocomial infections in humans and the infections have been
increased since 1990s with MRSA possibly being a potential cause for foodborne

illness (Crago et al., 2012).

It was reported that MRSA was first found in pigs as an animal carrier with a high
prevalence (Crago et al., 2012; De Neeling et al., 2007). Recently, other animals, such
as cows, dogs, cats, horses and chickens, have been reported to carry MRSA
especially animals with scratches or wounds, causing a potential threat to meat
products (De Boer et al., 2009; Kitai, Shimizu, Kawano, Sato, Nakano, Uji, et al.,
2005). MRSA isolates have been found in not only meat products, but also other
different kinds of food products, such as milk and cheese (Normanno et al., 2007;
Pereira et al., 2009; Pu et al., 2009). Meat products are most likely to be contaminated

by MRSA if carcasses are contaminated from MRSA-positive animals and the
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environment during slaughtering (De Boer et al., 2009). Also, food workers infected
with MRSA are another source of contamination during processing (Lozano et al.,

2009).

The unique methicillin resistance characteristic of this organism is encoded by mecA
gene which can be detected by PCR (De Boer et al., 2009; Khanna et al., 2008; Lee,
2006). MRSA Chromogenic agar, MRSA latex agglutination test and DNase assay are
other alternative methods that have been used in relevant researches (Lozano et al.,

2009).

2.4.2 Outbreaks of Staphylococcus aureus

Microbiological food poisoning is considered as the most serious food poisoning.
Two reasons count for this: bacterial infection and food intoxication (Bhatia & Zahoor,
2007). S. aureus has the ability to produce enterotoxins in food leading to food
intoxication. Outbreaks caused by enterotoxins of S. aureus have been widely
reported all over the world, especially in the early 1900s (Ray, 2001). For example,
25%-35% of all microbial outbreaks in Japan were contributed to staphylococcus
toxins before 1984 while in America, the percentage outbreaks of staphylococcus
toxins was 14% (Bhatia & Zahoor, 2007). Raw poultry and poultry products are more
vulnerable to be contaminated with S. aureus which has been proved by a study in UK,
investigating the incidence among raw poultry and poultry products (75%), fish or
shellfish (7%) and milk products (8%) (Waldroup, 1996). In NZ, from 1989 to 1999,
24 staphylococcal food poisoning (SFP) cases were reported. It was also reported that
food products, such as yogurt, hot ham sandwiches, chicken salad, hot turkey
sandwiches etc. were the SEs carriers which were responsible for totally 1762 cases in

NZ (Ministry of Primary Industry, 2001).
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2.4.3 Disease and symptoms

The symptoms of food poisoning produced by S. aureus includes nausea, vomiting
diarrhoea, salivation, headache and sweating (Fratamico et al., 2011; Lee, 2006; Ray,
2001). The type of symptom depends on the amount of toxins and the type of that
toxin (Bhatia & Zahoor, 2007). The disease caused by staphylococcal toxins not only
occurs on humans but also on poultry, such as arthritic lesion of joints, foot abscesses,
skin dermatitis (Mead & Dodd, 1990). It is reported that food with 100 to 200 ng
toxins that are produced by S. aureus can infect a healthy man after consuming the
food in 30 mins to 8 hours (Fratamico et al., 2011; Ray, 2001). However, there might
be a little influence on human as our immune system will start to recover in 24 to 48 h
with low intake of toxins (Montville & Matthews, 2008). With regard to the
prevention of infections of staphylococcal toxin diseases, inspection of raw
ingredients, sanitation of plant environment and good personal hygiene are essential

(Ray, 2001).

2.4.4 Staphylococcal enterotoxins (SES)

Some strains of S. aureus are able to produce one or more staphylococcal enterotoxins
(SEs) which are the causative agents of staphylococcal food poisoning (SFP) (Lee,
2006; Matyi et al., 2013; Notermans et al., 1982). Food intoxication of S. aureus is
caused by consuming food that has already been contaminated with S. aureus and
most importantly the strains have produced enterotoxins into the food matrix (Bhatia
& Zahoor, 2007; Ray, 2001). SEs are single chain proteins with a low molecular
weight (Bergdoll, 1999). The 2D structures of some SEs were illustrated by
Hennekinne et al. (2012) having a cysteine loop in the centre of each one (Figure

2.4.2) (Bergdoll, 1999).
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Figure 2.4.2 Structures of some staphylococcus enterotoxins (Hennekinne et al., 2012).

Raw poultry and poultry products are vulnerable to be contaminated with S. aureus
because the pH, water activity of carcasses and temperature in some stages during
manufacturing are suitable for S. aureus to grow and even synthesise SEs
(Kérouanton et al., 2007; Pepe et al., 2006). SEs are named alphabetically according
to the time that they have been discovered (Montville & Matthews, 2008; Roberts &
Greenwood, 2002; Silva, 2012) Ten SEs (A to J) have been discovered before 2003
(Roberts & Greenwood, 2002). Until 2007, fourteen different SEs have been
discovered from SEA to SEO without SEF while one year after Silva (2012) pointed
that SER, SES, SET (new SEs) and enterotoxin-like proteins (SEls): SEIU, SEIV and
SEIW have been recognised. Poultry meat has been reported to carry enterotoxinic S.
aureus isolates. Kitai, Shimizu, Kawano, Sato, Nakano, Kitagawa, et al. (2005)

detected SEB, SEA, SEC, SED, SEA+SEB and SEA+SEC from 360 S. aureus
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isolates of 444 raw chicken meat samples in Japan. Strains that originate from birds
usually produce SEC and SED while Pepe et al. (2006) found that 62% of S. aureus

isolates from birds were SEA producer.

24 4.1 Inactivation of staphylococcal enterotoxsn

There are three ways to inactivate SEs: irradiation inactivation, chemical inactivation,
biological inactivation and thermal inactivation (Bhatia & Zahoor, 2007). SEs in food
matrices are not suitable to be inactivated by irradiation as a relatively high dose is
required to achieve the reduction of SEs level (Read & Bradshaw, 1967). It is reported
that 16%-26% SEA could not be inactivated even under a dose of 23.7 KGy (Modi et
al., 1990). Some researchers have used several chemical components to inactivate SEs.
For example, Stelma Jr and Bergdoll (1982) used bromoacetic acid at pH 7.0 to
induce the carboxmethylation of histidine residues in SEA which can inhibit activity
of SEA’s antibody. Suzuki et al. (2002) inactivated SEA successfully with
electrolysed anodic NaCl solution [EW(+)]. For food with more organic compounds,
high level of chlorine is also a solution with the combination of phosphate-buffered
saline and hypochlorite (HOCI) (Suzuki et al., 2002; Warren et al., 1974). Biological
inactivation needs to be further studied as SEs are tolerant to proteolytic enzymes.
Lactic acid bacteria can slightly reduce the concentration of enterotoxin, but it is still

unclear about the specific reason (Bhatia & Zahoor, 2007).

Thermal inactivation is the main study area to inactivate SEs, although SEs are stable
to heat treatment. Z-values of SEs are 25-33°C, D-value at 121°C ranging from 8.3-34
min and F-value at 120°C is almost 30 mins (Bhatia & Zahoor, 2007). The time and
temperature required to inactivated SEB were investigated by Read and Bradshaw

(1966) using the double-gel-diffusion technique. The combination of thermal
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inactivation and chemical inactivation probably is a more effective approach.
Satterlee and Kraft (1969) pointed out that a heat treatment at 80°C of SEB of meat
proteins in phosphate-saline buffer showed a more effective inactivation as 67.5% of
the activity was lost at the beginning of 15 min and the SEB in ground-beef slurry
showed a relatively faster loss of activity. Moreover, many factors play a role in
inactivation of SEs, such as pH, initial concentration of SEs, ionic strength etc.

(Bartlett et al., 1971; Denny et al., 1971; Schwabe et al., 1990).

2.5 Isolation of Staphylococcus aureus

There are several agars that can be used to isolate S. aureus such as colony counting
with Baird-Parker agar, colony counting with rabbit plasma fibrinogen agar (RPFA),
enrichment culture and Petrifilm (Roberts & Greenwood, 2002). The selection of
isolation methods depends on the type of products being analysed (Roberts &
Greenwood, 2002; Silva, 2012). For example, for dried food products, MPN
technique is a proper one due to potential low numbers of coagulase-positive colonies

and the injuries of bacteria cells (Roberts & Greenwood, 2002).

Apart from selective agar (Baird-Parker agar and RPFA), several agars are also
available, such as Mannitol Salt agar (MSA), Egg Yolk Azide agar, Vogel-Johnson
agar, Bovine Fibrinogen agar (BFG agar), Milk-Salt agar. Notermans et al. (1982)
used BFG agar to investigate the contamination of chicken carcasses with S. aureus
during processing in a plant. Tryptic Soy agar was used to study the effect on
reduction of S. aureus on mechanically deboned chicken meat (MDCM) by different
doses of gamma radiation (Thayer & Boyd, 1992). However, Silva (2012) pointed out
that Baird-Parker agar is the most common and widely used agar to enumerate S.
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aureus  which  have been  proved by  many  researchers in
their studies. The time and temperature required to incubate S. aureus are 24 to 48 h at
35 or 37°C (Gibbs, Patterson, & Thompson, 1978; Gundogan et al., 2005; Harvey et
al., 1982; Lee, 2003, 2006; Mecad et al., 1988; Tsola et al., 2008; Waters et al., 2011).

Petrifilms are convenient and flexible to use and it offers a good repeatability and
reproducibility (Aarnisalo et al., 2006). It contains a cold-water-soluble gelling agent
with modified Baird-Parker agar inside which is a selective and differential agar to
identify S. aureus colonies. Basically it involves inoculation of sample onto the
Petrifilm and then incubate the Petriflim for 2442 hours (3M™, 2010b). 3M Petrifilm
Rapid Staph Express Count (PSE) system was used to identify S. aureus isolated from
chicken products (Pepe et al., 2006). The red-violet colonies on the plate are regarded
as S. aureus (3M™, 2010b).

2.5.1 Confirmation tests of suspect S. aureusisolates

To confirm presumptive S. aureus colonies, Gram-staining, catalase test, coagulase
test, carbohydrate fermentation, DNase, phosphatase tests etc. can be tested. The
systematic confirmation biochemical tests of S. aureus have been outlined in Bergey’s
Manual (Bergey et al., 2001). Lancette and Bennett (2001) summarised the
enumeration and confirmation methods including plate count method and Most

Probable Number (MPN) technique of S. aureus (Figure 2.5.1 & Figure 2.5.2).
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Figure 2.5.1 Schematic procedures of enumeration and confirmation (coagulase test) of S. aureus using
plate count method APHA 2001 (Lancette & Bennett, 2001; Silva, 2012).
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Figure 2.5.2 Schematic procedures of enumeration and confirmation (coagulase test) of S. aureus using
plate count method APHA 2001 (Lancette & Bennett, 2001; Silva, 2012)

2.6 Detection of staphylococcal enterotoxins (SES)

To identify SEs, many approaches, such as molecular biological methods, Reverse
phase latex agglutination (RPLA), the enzyme-linked immuno-sorbent assay (ELISA),

biosensors and polymerase chain reaction (PCR), are available nowadays. ELISA and
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RPLA can detect SEs more sensitively and efficiently than other common
microbiological methods (Rose et al., 1989). Hennekinne et al. (2012) classified them

into bioassays, molecular biology (PCR) and immunological methods (ELISA).

2.6.1 Immunological methods

Immunological methods involve using monoclonal antibodies to detect SEs which are
more difficult to conduct as pure toxins are required (Harvey et al., 1982; Hennekinne
et al, 2012; Kitai, Shimizu, Kawano, Sato, Nakano, Kitagawa, et al., 2005;
Simkovi¢ova & Gilbert, 1971). ELISA is able to detect SEA to SEE at a very low
level (1 ng/g food), but only SEA to SEE, SEG, SHE and SEIQ can be detected using
this method (Bhatia & Zahoor, 2007; Chiang et al., 2008; Morandi et al., 2007,
Schlievert & Case, 2007). Wieneke (1991) compared four immunological methods
that were used to detect SEs: SET-EIA (staphylococcal enterotoxin ELISA), SET-
RPLA, ELISA-M (ELISA-membrane) and ELISA-T (ELISA-tube) kits in terms of

reagents used, time required, extraction procedure and cost (Table 2.6)

Table 2.6 Comparison of ELISA-B, SET-RPLA, ELISA-M and ELISA-T kits for the detection of

staphylococcal enterotoxins.

Kits

ELISA-B SET-RPLA ELISA-M ELISA-T
Enterotoxins can be detected SEA-SED SEA-SED SEA-SEE SEA-SEE
Detection of individual enterotoxins Yes Yes Yes No
Cost (Pound/ number of tests per kit) £66/10 £114/20-40 £230/25 £165/20
Time (h) 24 16 4 1.5
Sensitivity (ng/mL) 0.1-1 0.5 0.5 0.2
Extracts used (mL) 20 0.2 20 0.5

Source: (Wieneke, 1991)
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2.6.2 Molecular biology methods

Molecular biology methods for detecting enterotoxins that are produced by S. aureus
strains from contaminated food products are based on genes encoding. Polymerase
Chain Reaction (PCR) has been widely used by researchers to detect SEs in chicken
meat (Bhatia & Zahoor, 2007; Hwang et al., 2007; Kérouanton et al., 2007). Pepe et al.
(2006) examined SEs from S. aureus stains of breaded chicken samples using PCR to
detect SEs genes. Kérouanton et al. (2007) summarise the nucleotide sequences of
primers which can be obtained from pervious relevant literatures for each
staphylococcal enterotoxin. Specificity and rapidity are usually used to describe the
advantages of PCR (Maurer, 2006). PCR can detect the presence of SEs according to
the specific gene sequences of each enterotoxin even from heat-treated food products

(Bhatia & Zahoor, 2007).

PCR is based on amplifications of the target genes in a PCR thermocycling machine
which provides an optimum temperature for DNA to denature, anneal and synthesise
(Maurer, 2006). The temperature of a standard PCR reaction first increase to 96°C
separating the template DNA strands and then decrease to 55°C (annealing
temperature) allowing primers to anneal to each DNA strand. Finally, the temperature
increases to 72°C (extension temperature) which is the optimum temperature
environment for Taq polymerase (Innis et al., 1999). Therefore, extracted DNA
template, designed primers, deoxynucleotide triphosphates (dNTP) mixture, Taq
polymerase, buffer and water are the essential reagents to run a PCR reaction.
Experimental design and optimisation of a PCR protocol for an experiment of interest
are usually required to amplify targeting genes successfully without non-specific
amplifications, as PCR 1is so sensitive that reaction components and working

conditions must provide an optimal environment for amplifications of a DNA
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template. Such parameters as primer design, concentrations of each reagent and

cycling conditions are required to optimise (Weissensteiner et al., 2010).

A single PCR uses only one pair of primers (forward and reverse) in each reaction
while multiplex PCR application involves multiple primer pairs which can amplify
several target genes in one single reaction (van Pelt-Verkuil et al., 2008). Compared
to single PCR, multiplex PCR is more efficient if many DNA samples or target genes
in a sample need to be tested (Innis et al., 1990). On the other hand, non-specific PCR
products are a common problem of Multiplex PCR because the primer pairs in each
reaction may anneal to each other if the annealing temperature or the design of each

primer are not optimal (van Pelt-Verkuil et al., 2008).

Food samples need to be prepared before starting a PCR reaction. The preparation of
food samples varies with the type of food which has been explained and summarised
by Maurer (2006), including collection of from food sample, food sampling process,
concentration or amplification of pathogens, template extraction and concentration

(Figure 2.6).

30



Cheng QIAN

LITERATURE REVIEW

2.7 ldentification the strain of S. aureus

Process food
sample
(Homogenisation,
Washing)

A4

Concentrate
pathogens
(Enrichment,
Immunocapture,
Buoyant density
centrifugation)

A 4

Template
extraction (Heat,
Detergent,
Chemical Solvent)

A 4

Concentrate
template (Alcohol
precipitation,
Binding matrices)

A4

PCR

Figure 2.6 Preparation of food samples for PCR analysis (Maurer, 2006).

Identifying the specific strains of S. aureus has been applied to investigate the source

of contamination or an outbreak which can provide the relatedness within a range of

isolates (Bannerman et al., 1995; McCullagh et al., 1998). To date, several methods

are available to subtype S. aureus isolates, such as Phage Typing, Biotyping, Plasmid

Typing, Pulsed-Field Gel Electrophoresis (PFGE), Amplied Fragment Length

Polymorphism (AFLP) and Multilocus Sequence Typing (MLST) (Chaffey et al.,

1988; Enright et al., 2000; Harbottle et al., 2006; McDougal et al., 2003; Murchan et

al., 2003). Biotyping and Phase Typing were widely used around 1900s to distinguish

the strains of S. aureus (Devriese, 1980; Gibbs, Patterson, & Thompson, 1978;
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Harvey et al., 1982; Notermans et al., 1982). The occurrence of S. aureus and its
contamination source in a poultry processing plant were investigated using Phase
Typing, Plasmid Typing, PFGE and MLST (Chaffey et al., 1988; Gibbs, Patterson, &
Thompson, 1978; Notermans et al., 1982). However, Phase Typing has several
drawbacks such as poor reproducibility, low discriminatory power, high labour work
and time-consuming (Bannerman et al., 1995; Harbottle et al., 2006). Plasmid typing
is considered a better method for typing strains of S. aureus, but disadvantages such
as average discriminatory and intense work still exist (Bannerman et al., 1995;
Chaffey et al., 1988). PFGE and MLST both are molecular typing method with MLST
possessing the highest reproducibility and discriminatory (Harbottle et al., 2006; Lv et
al., 2014). MLST is a more rapid method which only needs 1-2 days to identify one
strain while it takes at least 3 days using PFGE method (Bannerman et al., 1995).
MLST method also makes it possible to transform and share the data between

laboratories all over the world via Internet (Robinson & Enright, 2004).

The MLST method is based on sequencing the DNA fragment (~500bp) of seven
house-keeping genes on both strands (Maiden et al., 1998). An allele number can be
obtained from the MLST database which is available from the MLST website after
submitting trimmed sequences (http://www.mlst.net/). The unique seven allele
numbers of a specific strain are assigned a sequence type (ST) which is also called
allelic profile (Urwin & Maiden, 2003). Figure 2.7 shows the overall steps on how to
perform the MLST method (Spratt, 1999). The strains of pathogens, such as
Cryptococcus neoformans, Cryptococcus gattii, Pseudomonas aeruginosa,
Escherichia coli and S. aureus, have been successfully identified using MLST in
some studies (Johnson et al., 2007; Lacher et al., 2007; Lv et al., 2014; Meyer et al.,
2009). Moreover, Waters et al. (2011) used MLST to investigate the multidrug-

resistant of S. aureus isolates in poultry meat in the United States.
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Figure 2.7 Overview of procedures for MLST method (Spratt, 1999).

The contamination sources in food products can be traced based on the sequence
types (STs) of microorganisms isolates collected from processing line. The MLST
data have been widely used to investigate the relatedness within some S. aureus
isolates by Based Upon Repeat Sequence Types (eBURST) programme (Mellmann et
al., 2008). Compared to using data of Pulsed-Field Gel Electrophoresis (PFGE),
Randomly Amplified Polymorphic DNA Analysis (RAPD) and Phage Typing, MLST
data can group isolates into a most unambiguous clonal complex (Grundmann et al.,
2002). eBURST analyses the genetic relationships between each sequence type (ST)
according to the similarity of the seven allele (de Sousa & De Lencastre, 2003; Feil et
al., 2003; Grundmann et al., 2002; Schulte et al., 2013). Normally, STs that have
identical allele at least five of the seven analysed genes are grouped into a clonal
complex (CC). The stringent group definition can be modified if the research requires
(MLST database, 2015). Single-locus variants (SLVs) were described as ST that

differs from other STs in the group at only one allele number. Therefore, a clonal
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ancestor in a group of STs is identifiable as the one with the largest number of SLVs

(Grundmann et al., 2002; MLST database, 2015).

2.8 Critical sampling locations in poultry processing plants

2.8.1 Industrial environment

In section 2.2, the whole poultry processing procedures have been discussed, however,
in order to understand the source of contamination of S. aureus during processing and
also to eventually prevent the contamination of S. aureus, critical sampling locations
should be identified. Many previous researchers have reported some critical sampling
locations in terms of S. aureus contamination in poultry plants. For example,
Notermans et al. (1982) collected their chicken samples before and after scalding,
after defeathering, evisceration, washing and chilling. Mead et al. (1988) identified
the critical sampling locations of broiler chickens as after bleeding, scalding,
defeathering and chilling. Mead et al. (1993) regarded seven stages during poultry
processing as sampling locations and they were after bleeding, scalding, defeathering,
evisceration, washing, chilling and packaging. Similarly, Chaffey et al. (1988)
examined chicken neck skin after bleeding, scalding, plucking and chilling to find the
source of contamination of S. aureus. According to the distribution of S. aureus in a
poultry plant that was reported by Gibbs, Patterson, and Thompson (1978), the viable
counts of S. aureus were relatively high before scalding, defeathering, before and

after evisceration.
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2.8.2 Farm environment

Live poultry is considered as another potential contamination source of S. aureus
causing skin lesion of live birds or poultry products contamination (Ministry of
Primary Industry, 2001; Thompson et al., 1980). The symptom of infected chicken is
dermatitis and depression will then occur (Kuramasu et al., 1967). Kibenge et al.
(1982) collected their samples from chickens in an Australian poultry farm and the
sampling sites were chickens with lesions, skin, nostril of normal chickens, air
samples in the poultry sheds and inanimate hatcheries. Poultry skin is widely known
as the source of S. aureus contamination especially in bruised skin. It is probably
because that S. aureus grow better in bruised skin than normal skin (Kuramasu et al.,
1967; Ministry of Primary Industry, 2001). Nostrils of live chicken are another
potential sampling sites with high level of S. aureus as necrosis of skin was believed
to originate from the inside surface of chicken wings after preening (Kuramasu et al.,

1967).

2.9 Sampling methods of poultry meat

In poultry industries, it is essential to select a uniform sampling method to examine
and control the microbiological quality of final products in order to simplify and
standardise sampling procedures (Gill et al., 2005). Excision, swabbing, contact
methods and rinse are the four available methods to sample poultry meat before

microbiological analysis.

Each method has advantages and disadvantages. For example, excision and swabbing

are the two popular sampling methods due to their convenience of conducting and
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good reproducibility (Capita et al., 2004). However, excision needs more preparation
steps of samples before plating than swabbing, such preparation steps are
homogenisation and filtration (Pepperell et al., 2005). Also, excision method involves
destruction of poultry samples normally by cutting or scrapping (Capita et al., 2004;
Pepperell et al., 2005). Probably these factors can explain why swab technique is
widely used in poultry plants (Capita et al., 2004). Cogan et al. (1999) and Gibbs,
Patterson, and Thompson (1978) used swabbing method in their studies to investigate
microbial contamination of chicken carcases in a poultry plant and in kitchen

respectively.

Only excision method is preferred by EU to a standardised level of analysing
microbiological performance of poultry carcasses (Pepperell et al., 2005). It is
reported that swabbing method recovers less microorganisms than excision and rinse
methods (Capita et al., 2004; Gill et al., 2005; Korsak et al., 1998; Pepperell et al.,
2005). In general, using swabbing, the viable counts of bacteria of poultry carcasses
were >0.5 log unit less than using excision and rinse, while there was no significant
difference between excision and rinse (Gill et al., 2005). There are many factors that
affect the variations of swabbing, such as the type of bacteria, the time of swabbing,
the storage time before swabbing, swabbing area size, pressure used when swabbing

etc. (Capita et al., 2004).

Contact methods requires few materials such as agar syringes and membrane filter
blots, but this method can only be used when the counts of microorganisms is less
than 100 CFU/cm? (Capita et al., 2004). In addition, there is no significant different
on the counts of bacteria when samples are treated with contact method or swab

technique (Salo et al., 2000).
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3. Materials and Methods

Phase 1

3.1 Identification of key processing steps in the plant

3.1.1 Industral level

Collection of samples was back-tracked from the final products at further processing
to primary processing. The samples were collected as follows: (1) further processing
plant: Final Products, Frozen Mechanically Separated Meat (MSM), Frozen Skin,
Frozen Skin-On Breast; (2) secondary plant: Fresh MSM, MSM carcass, inside
Mechanically Deboning Machine (MDM), MDM conveyor, Fresh Skin, Skinner
conveyor and Fresh Skin-On Breast; 3) primary plant: Rubber Fingers in Plucker.

Figure 3.1.1 shows the hierarchical relationships between the sampling sites.
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Further Processing Secondary Processing Primary
Processing

—>» Fresh MSM —

—» Frozen MSM > a1l » Inside MDM
Conveyor
MSM
.
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Final _| Frozen Skin- Fresh Breast Filuztr)serin
Products " on Breast " Skin-on &
Pluckers
—>» Fresh Skin
“—» Frozen Skin —

Skinner
—>»  Machine
Conveyor

Figure 3.1.1 Hierarchical relationships of sampling sites in the poultry plant. Arrows indicate the route
followed to collect Final Products. MSM=Mechanically Separated Meat; MDM=Mechanically
Deboning Machine.

The results of the three frozen ingredients in the further processing plant discussed in
section 5.1.2 showed high contamination by S. aureus. More samples were examined
in the secondary processing plant focusing on Fresh MSM, Fresh Skin and Fresh
Skin-on Breast (SO BF) to trace back the potential contamination sources. Eighteen
samples (n=18) were collected in three batches (6 samples per batch) from fresh meat.
Also, samples were collected during 6-h processing for three iterations (three batches)
to investigate whether there was potential accumulation of S. aureus on the meat

samples or surfaces of equipment.
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3.1.2 Farm level

As mentioned in section 2.8.2, nostrils and skins of live chickens were regarded as the
most likely sources of S. aureus (Ministry of Primary Industry, 2001; Thompson et al.,
1980). Therefore, swabs from skins and nostrils of live chickens were randomly

collected at a selected local poultry farm.

3.2 Collection of swab samples

3.2.1 Processing environment

Samples were collected from a commercial poultry processing plant located in
Auckland, New Zealand for seven consecutive months from May (early winter)
through to November (beginning of summer) 2014. From reception of live birds to
final products, industrial poultry processing mainly uses mechanical equipment using
standardised technology including one or more cooking steps. The entire factory
consists of primary processing, secondary processing and the further processing plant.
Chicken meat samples from processing stages and swab samples from equipment and
surfaces were collected and transported to the Massey University Microbiological
Research Laboratory at Albany, Auckland. The microbiological samples were kept
chilled (~ 4°C) in a chilly bin with ice. Upon delivery, samples were stored at -20°C

freezer until required for analysis.

3.2.2 Collection of samples at farm level

Samples from a local poultry farm which supplies live chicken to the commercial

processor were collected from late November (early summer) to December (mid-
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summer) 2014. Swabs from skins and nostrils of live chickens were collected and
transported to the Massey University under chilled condition as described in section
3.2.1. Collected samples were stored in a -20°C freezer until required for further

analysis.

3.3 Sampling

3.3.1 Fresh samples of chicken meat

Six final product samples were collected for six batches (n=36). Other fresh chicken
meat samples were randomly collected from the processing line and placed into sterile
stomacher bags (LABPLAS®, Canada). Six chicken meat samples (n=6) from each
batch were collected during 6 h of processing at intervals of 1 h. A total of three

batches of each fresh chicken meat samples were collected (n=18).
3.3.2 Frozen chicken meat

Small portions (about 100 grams) of frozen chicken meats were cut using a cutter that
was aseptically cleaned using anti-bacterial general purpose wipes (Fabricell, New
Zealand) from 15-kg cartons. The cut samples were placed into sterile stomacher bags
(LABPLAS®™, Canada). Six frozen meat samples were obtained from three different

batches (n=18).
3.3.3 Collection of swab samples from processing plant equipment

Swab samples from the conveyors on Skinner machine and Mechanically Deboning
Machine (MDM) were collected using the method of ISO 18593 (ISO, 2004) with
some modifications. The sampling procedure used is shown in Figure 3.3.1. Swab

samples were collected by wet and dry swabbing to maximise cell collection. To
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collect samples, cotton swabs were immersed into peptone water to moisten the cotton
and the tips were pressed against the wall of dilution bottle to remove excess water.
Then the cotton swabs were placed on the conveyor surface of a random area to streak
about 5 cm’ horizontally and vertically. The swabs were simultaneously rotated
between thumb and forefinger in two directions for approximately 30 s. Swab samples
were then placed into dilution bottles containing 9 mL of sterile 0.1% peptone water.
Cotton swab tips were then broken off aseptically and the bottles were closed. To
maximise the collection of cells from the surface, wet swabbing was followed by dry
swabbing of the same area and then the swabs (dry) were placed into the same diluent
bottle. For each equipment, six independent swabs were collected again for three

batches, giving a total of 18 samples (n=18).

Conveyors in
equipment

Preparation
of 0.1%
sterile

peptone ¥ !
water

A 4

Moisten Dry cotton
cotton swabs swabs
and remove without

excess water moistening
I T

v
Swab about 5

cm? surface
area for 30s

v

Put the
swabs into
dilution
bottles

v

Isolation of S.
aureus

Figure 3.3.1 Procedure for collection of swab samples from conveyors on skinner machine, MDM
conveyor, inside MDM equipment and Rubber Fingers in Pluckers. MSM=Mechanically Separated

Meat; MDM=Mechanically Deboning Machine.
41



Cheng QIAN MATERIALS AND METHODS

3.3.4 Collection of swab samples from live chicken at farm level

At the farm level, swab samples were collected from live chicken using sterile swabs
as previously described in section 3.3.2. Six swab samples (n=6) were collected from
the skin and nostrils of live chickens at the ages of one, three and six weeks old
respectively, from November to December 2014 (n=18). All the swabs were placed

directly into dilution bottles with 9 mL 0.1% sterile peptone water.

3.4 Enumeration of S . aur eus

Enumeration of S. aureus was carried following the procedure of the AOAC Official
Method 2003.11 (AOAC, 2005a) using 3M™ Petrifilm™ Staph Express Count Plate
(BM™_ USA). This method offers convenience and good reproducibility (Aarnisalo et
al., 2006). The Petrifilm Staph Express Count Plate (3M™, USA) contains a cold-
water-soluble gelling agent with modified Baird-Parker agar inside which is a
selective and differential agar to identify S. aureus colonies. The red-violet colonies
on the plate are regarded as S. aureus (3M™, 2010b). Figure 3.4.1 shows the overall

isolation process.
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Figure 3.4.1 Isolation procedure of S. aureus from chicken meat and swab samples using 3M™
Petrifilm™ Staph Express Count Plate Method (3M™, 2010b).

3.4.1 Preparation of dilutions for meat and swab samples

The plating procedure was performed according to the Petrifilm™ Staph Express
Count Plate Interpretation Guide (3M™, 2010b). A sterile stomacher bag was
carefully placed into an empty 500 mL plastic beaker on a top-pan balance (PB3002
METTER TOLEDO, Switzerland) without touching the inside of the bag. About 25g
of meat sample were weighed (exact weight of sample was recorded) and about 225 g
of 0.1% peptone water was added giving a 10™" dilution. Then the stomacher bag was
placed into the stomacher (IUL Instrument, Spain) to blend the meat sample for
approximately 90 s. In terms of swab samples, dilution bottles with 9 mL 0.1%

peptone water with cotton swabs resulted in 10" dilutions. Bottles containing swabs
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were mixed thoroughly for about 1 min using a vortex mixer (VM-96B JEIO TECH,
Korea) (Waters et al., 2011).

For all samples, 107 dilutions were prepared by aseptically withdrawing 1 mL of
mixed samples (10" diluted samples) to another dilution bottle with 9 mL sterile
peptone water. Proper sample dilutions are essential to ensure the number of S. aureus
grown colonies on the Petrifilm to fall within the countable range (15 to 150 cells/

Petrifilm). In this study, 10" and 107 dilutions were prepared.

3.4.2 Plating of samples on Petrifilms

After preparing a series of suitable dilutions (10™ and 10?) for each sample, 1 mL of
each dilution was plated onto the center of the bottom Petrifilm. Then the Petrifilm
was covered carefully by rolling top film down. A plastic Staph spreader (3M™,
USA) was pressed downward immediately to distribute sample inoculum over growth
area evenly. The inoculated Petrifilms were incubated at 37°C for 24+2 h with clear
side up after leaving them for about 1 min to allow the gel to solidify. The plating
process was carried out in duplicate for each dilution of each sample (10" and 107).
After incubation, S. aureus colonies were counted when only red-violet colour isolates
were present on the Petrifilm (Figure 3.4.2). Otherwise, a Petrifilm Staph Express disk
was inserted into the well of the plate. In order to ensure the disk contact gelled
uniformly, pressure was applied by sliding a finger firmly across the whole area of
disk, especially the edges to eliminate air bubbles. Then the Petrifilms were incubated
for 1 to 3 h more at 37°C. Finally, the colonies with pink zone on the Petrifilm (Figure
3.4.2) were counted as S. aureus using a plate counter (Ratek, Australia) and the

results were expressed as logo CFU/g or log;o CFU/swab.
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Figure 3.4.2 Petrifilm with typical red-violet colonies after 24+2 h incubation at 37°C (3M™, 2010Db).

Figure 3.4.3 Incubated colonies with typical pink zones on the Petrifilm after inserting an Express disk
(3M™, 2010a).

3.5 Confirmation tests for S . a lisolatess S

S. aureus isolates are identified by red-violet coloured colonies (Pepe et al., 2006) or
by colonies with pink zones after using the Petrifilm Staph Express disk (AOAC,

2005a). Confirmation tests, such as Gram-staining, catalase test, coagulase test,
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carbohydrate fermentation, DNase and phosphatase tests are usually conducted as
described in the Bergey’s-Manual (Bergey et al., 2001). The confirmation tests have
been widely used to confirm S. aureus isolates (Gibbs, Patterson, & Harvey, 1978;
Kitai, Shimizu, Kawano, Sato, Nakano, Kitagawa, et al., 2005; Lee, 2006; Matyi et
al., 2013; Mead et al., 1988). In this study, the putative isolates of S. aureus were

confirmed by conducting Gram-staining and coagulase test.

3.5.1 Gram-staining

Standard Gram stain of picked grown colonies was conducted as described by
Harrigan (1998). A drop of water was added to a clear and dry slide (Interlab, New
Zealand) before adding a well-isolated S. aureus colony picked from the Petrifilm.
The colony was suspended in the water drop and spread evenly across the slide
surface to obtain a thin film. Then the slide was passed through a Bunsen burner
flame 3 times to heat-fix it before placing the slide on the rack over the sink. Crystal
Violet and Gram’s lodine were added to the smear and washed off by running water
after 1 min. Three to four drops of decolourising solution were then added onto the
slide to rinse. Then the slide was washed under running water and excess water was
gently shaken off. Then, Safranin was added onto the slide and washed off after 30
seconds by running water. Finally, the slide was examined on a DM 500 microscope
(Leica, German) after the slide was dry. Purple cells were indicative of Gram-positive
(S. aureus) and red cells indicated Gram-negative of the bacterium. As mentioned

before, S. aureus is Gram-positive cocci (Figure 3.5.1).
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Figure 3.5.1 Typical appearance of Gram-stained S. aureus when examined under x100 oil-immersion
lens (nd, 2011)

3.5.2 Coagulate test

Coagulase test was performed based on the AOAC method (AOAC, 2005b). Brain
Heart Infusion (BHI) broth (Oxoid, England) was prepared according to the
manufacturer’s instructions (Appendix A). Sterilised BHI broth was then distributed
in 0.2 mL portions into small test tubes. Well-isolated colonies were picked using a
sterilised inoculating loop after lifting the top film of the Petrifilm and transferred to
the small test tubes containing sterile 0.2 mL BHI broth. Coagulase plasma with
Ethylenediaminetetraacetic acid (EDTA) (BD BBL™, USA) were reconstituted
following the manufacturer’s instructions (Appendix A) and then 0.5 mL were added
into the BHI cultures after incubation for 18 h at 37°C. All the tubes were incubated at
37°C and examined at 6-h interval. Presence of S. aureus was confirmed by

coagulation of at least 3/, content of the tube (Figure 3.5.2).
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(a) (b) (€)

Figure 3.5.2 Typical results of coagulate test for confirming suspect S. aureus colonies (Roberts &

Greenwood, 2002), (a) negative, (b) weak positive, (c) positive.
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Phase 11

3.6 Characterisation of isolates of S. aureus

In order to investigate the potential contamination source linking the farm to the selected
sampling location in the processing plant, ten representative S. aureus colonies from each
location were selected for tracing back the contamination source from final products to live

chickens which gives a total number of sixty S. aureus isolates.

As described in section 3.3.2, at each sampling location, individual samples were plated in
duplicate for each dilution factor (10™" and 107%). Depending on the growth of the cells on the
Petrifilms, the sampling of S. aureus colonies of Phase Il was carried out from one dilution
factor (107" or 10™) in accordance with the enumeration of S. aureus in Phase I. Ten separated
S. aureus isolates were selected from ten independent Petrifilms of each sampling location
and coded. Figure 5.7 demonstrates the selection of S. aureus colonies from one sampling
location and Table 3.6 shows the relationship between the number codes of S. aureus isolates

and sampling sites.
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Figure 3.6 Typical selection S. aureus isolates from three samples at one sampling location. S1: sample 1, S2:

sample 2, S3: sample 3; 10™ and 107 are dilution factors; a and b are duplicates for each samples.

Table 3.6 The relationship between the codes of S. aureus isolates and source of samples.

Sampling sites Colony code
Final Products 1-10
Fresh MSM 11-20
Fresh Skin 21-30
Fresh SO BF 31-40
Rubber Fingers 41-50
Live Chicken 51-60

Colony code 1-10 contains colonies 1 to 10; Colony code 11-20 contains colonies 11 to 20; Colony code 21-30
contains colonies 11 to 30; Colony code 31-40 contains colonies 31 to 40; Colony code 51-60 contains colonies
51 to 60. MSM=Mechanically Separated Meat. SO BF=Skin-On Breast Fillet.

3.7 DNA extraction

3.7.1 Recovery of S . a lisolages) S

Ten §. aureus isolates from each main sampling site: Final Products, Fresh MSM, Fresh Skin,
Fresh Skin-On Breast Fillet, Rubber Fingers in the Plucker and Live Chicken were selected.
The sampling size was decided after consideration that: 1) the scope of this research focused
on quality rather than quantity; 2) the aim of this study was to investigate as many sampling

sites as possible to identify the potential contamination source of S. aureus within the
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confines of the financial resources and time. Therefore, ten representative S. aureus isolates
grown on Petrifilms were randomly selected from each of the six main sampling sites. In
total, sixty representative S. aureus isolates were recovered from incubated Petrifilms using a
sterile inoculation loop and streaked onto nutrient agar (OXOID, England)(Appendix A),
followed by 24-h of incubation at 37°C to achieve maximum recovery of each isolate (EI-
Jakee et al., 2013). After incubation, one isolated colony from the corresponding nutrient agar
was inoculated into 10 mL of nutrient broth (OXOID, England)(Appendix A) in a 50 mL

falcon tube (Greiner bio-one, USA) using a sterile loop and incubated overnight at 37°C.

3.7.2 DNA extraction from S. a uisolates S

DNA of each S. aureus isolate from nutrient broth was extracted using the QIAamp® DNA
extraction kit (Qiagen, Germany). The extraction procedure was based on the manufacturer’s
instruction with some modifications (Figure 3.7.2). The falcon tube containing overnight
incubated S. aureus isolate was centrifuged for 10 min at 5000xg (7500 rpm) using Heraeus
Multifuge x1R (Thermo Fisher, Germany). The supernatant was discarded with about 1 mL
left in each tube and the remaining suspension was transferred into a clean 1.5 mL micro-
centrifuge tube (LP Italian Spa, Italy) after mixing using a vortex mixer (VM-96B JEIO
TECH, Korea) for about 15 s. The 1.5 mL mixture containing microbial cells was centrifuged
for 10 min at 5000%g (7500 rpm) using an IEC MICROMAX micro-centrifuge (Thermo,
China), after which, the supernatant was discarded and the cell pellet was suspended in 180
uL of enzyme solution which contained 20 mg/mL lysozyme in 20 mM Tris-HCI (pH 8.0), 2
mM EDTA and 1.2% Triton (Appendix A). Twenty (20) uL proteinase K and 200 pL Buffer
AL (lysis buffer) were added into the samples after incubation at 37°C for 30 min in a heating
block (CHB-350S, JEIO TECH, Korea). The samples were mixed by vortexing (VM-96B,
JEIO TECH, Korea) and again incubated at 56°C for 30 min and then for a further 15 min at
95°C using a heating block (CHB-350S, JEIO TECH, Korea). The sample solution was

centrifuged in an [IEC MICROMAX micro-centrifuge (Thermo, China) at 6000xg (8000 rpm)
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for 30 s before adding 200 pL 100% ethanol and mixed by pulse-vortexing (VM-96B JEIO
TECH, Korea) for about 15 s. Sample solutions were again centrifuged (6000xg, 8000 rpm)
for 30 s to remove the drops of liquid from the lid. The mixture was transferred to QIAamp
Mini spin column (in a 2 ml collection tube) without wetting the rim and centrifuged at
6000xg (8000 rpm) for 1 min. The 2-ml collection tube containing the filtrate was discarded
and the QIAamp Mini spin column was placed into a clean 2-ml collection tube (supplied
with the QIAamp® DNA extraction kit). Then, 500 pL Buffer AW1 (wash buffer) was added
into the QIAamp Mini spin column followed by centrifugation at 6000xg (8000 rpm) for 1
min. Two (2) ml collection tube containing the filtrate was discarded afterwards and the
QIAamp Mini spin column was placed into a clean 2 ml collection tube. After that, 500 pL
Buffer AW2 (wash buffer) was added into the QIAamp Mini spin column followed by
centrifugation at 20,000xg (14000 rpm) for 3 min. The QIAamp Mini spin column was again
placed in a new 2-ml collection tube with further centrifugation at 20,000xg (14000 rpm) for
1 min. The final step comprised adding 200 pL Buffer AE (elution buffer) after placing the
QIAamp Mini spin column in a clean 1.5-mL micro-centrifuge tube. Further incubation at
room temperature for 1 min and a centrifugation step at 6000xg (8000 rpm) for 1 min were

required. The final step was repeated once.
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Figure 3.7.2 DNA extraction procedure (QIAGEN®, 2012).

53



Cheng QIAN MATERIALS AND METHODS

3.7.3 Determination of the concentrations of extracted DNA

The concentration of the extracted DNA of each isolated S. aureus was determined using the
GENOVA NANO spectrometer (JENWAY, UK) following the procedure described by
QIAGEN®™ (2012). The equipment was set-up by first selecting the “DNA” button in the first
panel and “ds DNA” button in the second panel. Before measuring the DNA concentration,
about one pL of AE buffer (elution buffer in the QIAamp® DNA extraction kit (Qiagen,
Germany)) was loaded onto the lower measurement pedestal for calibration. Then about one
pL of DNA sample was loaded onto the lower measurement pedestal. Measurements of DNA
concentration were taken by reading the absorbance of sample DNA at 260 nm. The reading
was expressed in the unit of pg/mL. The pedestals (both upper and lower) were cleaned by
Kimwipes (Kimtech Science, USA) between each measurement. Each extracted DNA sample
was measured in duplicates. The data were recorded and DNA samples were stored at -20°C

until for further analysis.

3.8 Identification of enterotoxigenic S. aure usisolates

3.8.1 Multiplex PCR protocol

3.8.1.1Preparationof primers

The detection of enterotoxigenic S. aureus isolates were determined by Multiplex Polymerase
Chain Reaction (PCR) according to Hwang et al. (2007). Eighteen (18) different types of
enterotoxins were determined by amplifying their corresponding genes coding for
enterotoxins: sea (enterotoxin A), seb (enterotoxin B), sec (enterotoxin C), sed (enterotoxin
D), see (enterotoxin E), seg (enterotoxin G), seh (enterotoxin H), sei (enterotoxin I), sej
(enterotoxin J), sek (enterotoxin K), se/ (enterotoxin L), sem (enterotoxin M), sen

(enterotoxin N), seo (enterotoxin O), sep (enterotoxin P), seq (enterotoxin Q) and ser
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(enterotoxin R), seu (enterotoxin U). Also, femA gene was used to identify and confirm all
sixty S .aureus isolates. All the primers pairs were divided into three reaction sets, detecting
six to seven genes in one reaction. The primers in the three reactions are: 1) seb, sed, sei, sej,
sep, seq, ser, femA; 2) sea, sec, sek, sem, sen, femA; 3) see, seg, seh, sel, seo, seu, femA.
Information of the primers including the primer names, primer sequences, expected PCR

product size and set of reactions are listed in Table 3.8.1.
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All the primers were synthesised by Integrated DNA technologies (IDT®, New Zealand). A
specification sheet of each primer was provided including the concentration of
oligonucleotides, the weight of oligonucleotides in supplier tubes, and the absorbance at 260
nm. All the primers were diluted to a final concentration of 50 uM using sterile distilled water
as stock solution from which working solution (2 uM) was prepared (Appendix B). Working
solutions were dispensed in 1.5 mL aliquots into micro-centrifuge tubes and placed into a

freezer (-20°C) for later use.

381 . Multiplex PCR reactions

Multiplex PCR reaction was used to identify the enterotoxin types of S. aureus isolated from
chicken meat, key processing equipment and from live chicken at the farm. The protocol
described by Hwang et al. (2007) was used with all the isolates. The PCR reaction was
carried out in a total volume of 50 pL including 25 pL of 2xMultiplex PCR Master Mix
(Qiagen, Germany), 5 pL of 10 eprimer mixture (0.2 uM of each primer), 0.5 pL of DNA
template. The final volume was adjusted to 50 pL with RNase-free water (supplied with the
kit).

Positive strains used in this study were ATCC 14458, ATCC 19095, FRI 913, FRI 472 and
N315. Negative strain RN4220 and sterile distilled water were used as negative controls.
These reference strains were selected based on the targeted genes coding for the types of
enterotoxins. All ATCC strains were supplied by The Institute of Environmental Science and
Research (ESR, NZ) while strain FRI 472 was supplied by Professor Luis Augusto Nero
(Veterinary School, Universidade Federal de Vigosa, Brazil), strain FRI 913 was kindly
supplied by Professor Iris Spiliopoulou (School of Medicine, University of Patras, Greece)
and strain N315 were supplied by BEI Resources

( http://www.beiresources.org/Catalog.aspx?q=N315). Figure 3.8.1 shows the multiplex PCR

results of S. aureus reference strains for each reaction set. Negative controls (strain RN4220
& distilled water) were included in all PCR reactions. Basic information of these strains is
listed in Table 3.8.2. ATCC strains were cultured according to ATCC" Bacterial Culture Guide
(ATCC, 2014).
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Figure 3.8.1 Multiplex PCR results of S. aureus reference strains for each PCR set. (a) Set 1: sej (102bp), sei
(154bp), seb (196bp), seq (330bp), ser (368bp), sed (451bp), sep (547bp) and femA (732bp). (b) Set 2: sen
(103bp), sek (282bp), sea (344bp), sec (399bp), sem (572bp) and femA (732bp). (c) Set 3: seo (116bp), seh
(218bp), see (286bp), seu (410bp), sel (469bp), seg (594bp) and femA (732bp). L: 100bp DNA ladder, Lane 1:
ATCC 14458 (seb, seq, sek and femA); Lane 2: ATCC 19095 (sei, sem, sec, sen, seu, seh, sel, seg and femA);
Lane 3: FRI 472 (sed, sei, sej, ser, sem, sen, seo, seg and femA); Lane 4: FRI 913 (seq, sec, sek, sea, sel, see and
femA); Lane 5: N315 (sei, sep, sem, sen, sec, sel, seg, seo and femA); Lane R: RN4220 (no toxin, femA); Lane
W: distilled water (negative control).
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Table 3.8.2 Basic information of the reference strains.

Strain Code Enterotoxin gene (s) Reference

ATCC 14458 seb Johnson et al. (1991)

ATCC 19095 sec, seg, seh, sei, sel, sem, sen, Bania et al. (20006)
seu

FRI 472 sej, seo, ser, sed, seg, sei, sem, Monday and Bohach (1999)
sen

FRI913 sek, seq, sea, sec, see, sel, seq Bania et al. (2006)

N315 sec, seg, sei, sel, sem, sen, seo, Kuroda etal. (2001)
sep

RN4220 No toxin genes Monday and Bohach (1999)

The amplification cycle steps were performed according to the cycling program described by
Hwang et al. (2007) with the initial denaturation of 95°C for 15 min rather than 94°C for 15
min as which was suggested by the Multiplex PCR Master Mix manufacturer (QIAGEN®,
2010). PCR amplifications were carried out in a PTC1148 Thermal Cycler (BIO-RAD,
Mexico) with an initial denaturation temperature of 95°C for 15 min to activate the
HotStartTaq polymerase, followed by 30 cycles of 94°C for 30 s, 55°C for 90 s and 72°C for

2 min and a final extension at 72°C for 10 min.

381 . BBl ectrophoresis

Before resolving PCR products on 2% agarose gel by electrophoresis, 5 uL of 6 loading dye
(Thermo Fisher, Lithuania) were added into 25 pL of the PCR reaction mixture as described
by the manufacturer. A 2% agarose gel was prepared by dissolving 2 g agarose powder
(AppliChem, GmbH, Germany) into 100 mL 1xTAE buffer (Thermo Fisher, Lathuania) or
0.6 g agarose powder into 30 mL 1xTAE buffer depending on the size of the electrophoresis
apparatus. The solution was heated in a microwave for about 2 min to allow agarose powder
to completely dissolve. Once the agarose gel solution was cooled (~40 °C), 1x SYBR" Safe
DNA gel stain (Invitrogen, USA) was added. An electrophoresis apparatus (Owl, USA) was
used to resolve the PCR products. The gel tray was placed in a buffer chamber before pouring
cooled gel solution into the tray. Then a plastic comb was inserted into the gel immediately
on the negative electrode side. The comb was gently pulled out of the gel after solidification
of the gel solution. The 1XTAE buffer was then poured covering the gel completely. Ten (10)
uL of amplified samples (25 pL amplified sample + 5 pL loading dye) were loaded into a
sample well with 5 pL of 100 bp ladder (Biolabs®”, Lithuania) loading into the first and the

last sample well. The safety lid was replaced on top of the buffer chamber. Samples were
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resolved at 60V for 60 min for small apparatus and at 100V for 60 min for large apparatus
using a PowerPac  Basic Power Supply (BIO-RAD, USA). Each gel was viewed under a Gel
Doc" EZ Imager (BIO-RAD, USA) and images were recorded.

3.9 Multilocus sequence typing (MLST) of S . a lsolates) s

3.9.1 PCR protocol for MLST

All sixty S. aureus isolates were typed by the MLST method which involves the amplification
and sequencing of the internal fragments of seven house-keeping genes of S. aureus (Enright
et al., 2000). The seven loci are Carbamate Kinase (arc), Shikimate dehydrogenase (aro),
Glycerol kinase (glp), Guanylate kinase (gmk), Phosphate acetyltransferase (pta),
Triosephosphate isomerase (fpi) and Acetyle coenzyme A acetyltransferase (yqi)

(http://saureus.mlst.net/misc/info.asp).

39. 1Prle p aroaft iporni mer s

Information on the primer sequences of each locus were obtained from the MLST website

(http://saureus.mlst.net/misc/info.asp). Table 3.7.1 shows the details of each primer including

the expected product size (bp). The data on pimer sequences obtained from the website were
in agreement with the information in the report by Enright et al. (2000) and the MLST

method (http://saureus.mlst.net/misc/info.asp).

The primers were synthesised by Integrated DNA technologies (IDT®, New Zealand). As
described in section 3.8.1.1, the concentration of oligonucleotides, the weight of
oligonucleotides in supplied tube, absorbance at 260 nm of each primer were listed in the
Certificate of Analysis. All the primers were diluted using sterile distilled water into a final
concentration of 0.5 pg/uL as described by Enright et al. (2000)’s PCR protocol (calculations
shown in Appendix B). All diluted primers were aliquoted into PCR tubes and stored in a

freezer (~80 °C) for further analysis.
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Table 3.9.1 Primer sequences and products size (bp).

Primer Oligonucleotide sequence (5'-3") Product size (bp)
arc-f 5'TTG ATT CAC CAG CGC GTATTG TC -3' 456
arc-r 5'AGG TAT CTG CTT CAA TCA GCG -3'

aro-f 5" ATC GGA AAT CCT ATT TCA CAT TC -3' 456
aro-r 5'GGT GTT GTATTAATAACG ATATC -3'

glp-f 5' CTA GGA ACT GCA ATC TTA ATC C -3' 465
glp-r 5'TGG TAA AAT CGC ATG TCC AAT TC -3'

gmk-f 5'ATC GTT TTATCG GGA CCATC -3' 417
gmk-r 5'TCATTAACT ACAACG TAATCG TA -3'

pta-f 5'"GTT AAAATC GTATTA CCT GAA GG -3' 474
pta-r 5'GAC CCTTTT GTT GAAAAG CTT AA -3

tpi-f 5'TCG TTC ATT CTG AAC GTC GTG AA -3' 402
tpi-r 5'TTT GCACCT TCT AAC AAT TGT AC -3'

yqi-f 5' CAG CAT ACA GGA CAC CTATTG GC -3' 516
yqi-r 5'CGT TGA GGA ATC GAT ACT GGA AC -3'

391 . P2CR reactions

PCR amplification of the seven house-keeping genes of each S. aureus isolates was
performed according to the protocol described by Enright et al. (2000) with some
modifications. The PCR mixture had a total volume of 25 pL containing about 25 ng of DNA
template, 0.5 pL of each primer, 0.1 U of Tug DNA polymerase (BioLabs”, Lithuania), 2.5
puL of 10 x buffer (supplied with 7ag DNA polymerase), 0.2 mM of deoxynucleotide (AINTP)
(BioLabs®, Lithuania) and the final volume was adjusted to 25 pL using sterile distilled
water. The PCR reactions were carried out in a PTC1148 Thermal Cycler (BIO-RAD,
Mexico) according to the following conditions: initial denaturation at 95 °C for 5 min, 30
cycles at 55 °C for 1 min, 72 °C for 1 min and 95 °C for 1 min, with a final extension at
72 °C for 5 min. Strain RN4220 was used as a positive control (Figure 3.9.1). Negative

controls (sterile distilled water) were included in all PCR reactions.
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Figure 3.9.1 Amplification results of the seven house-keeping genes in RN4220 (positive control). L: 100bp
DNA ladder; First letter P of each lane represents strain RN4220, N represents negative control (distill water);
Last number of each lane represents the genes being amplified (1: ygi 516bp, 2: arc 456bp; 3: pta 474bp, 4: aro
456bp, 5: glp 465bp; 6: gmk 417bp, 7: tpi 402bp).

391 B3l ectrophoresis

All amplified PCR products were analysed by electrophoresis. The procedure was similar to
that described in section 3.8.1.3 with 5 pL of amplified products and 1 pL of loading dye
being loaded onto the gel. Gels were examined under a Gel Doc' EZ Imager (BIO-RAD,

USA) and images were recorded.

3.9.2 Purification of amplified PCR products

Amplified PCR products were purified using QIAquick® PCR Purification Kit (Qiagen,
Germany) according to the manufacturer’s instructions (Figure 3.9.2). Twenty-four (24) mL
of 100 % ethanol and 1:250 volume of pH indicator I were added into PE buffer (wash
buffer) and PB buffer (binding buffer) respectively before conducting the purification
procedure. The purification steps were performed as follows: 100 pL of PB buffer was added
into PCR products and mixed by squirting up and down using a pipettor. The solution was
transferred into a QIAquick column and centrifuged at 17,900 x g (13,000 rpm) for 1 min.
The filtrate was discarded and the column was placed in the same tube. Then 750 uL PE
buffer were added into the column and centrifuged at 17,900 x g (13,000 rpm) for 1 min,
after which, the filtrate was discarded and the column was placed in the same tube. To

remove residual wash buffer, the column was centrifuged again at 17,900 x g (13,000 rpm)
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for 1 min. All the columns were placed in a clean 1.5 mL micro-centrifuge tubes before
eluting the DNA. To elute the DNA, 30 uL EB (elution buffer) buffer were added onto the
center of the QIAquick membrane with centrifugation at 17,900 x g (13,000 rpm) for 1 min.
Finally, purified PCR products were analysed by resolving 5 uL of it on a 2% gel with 1 pL
of 5x loading dye (supplied with the kit). The electrophoresis procedure was similar to that

described in section 3.8.1.3.

Add 24 mL
100 % ethanol . .
into };)Eebuafr;sr Mix and Centrifuge
Add 100 pLb N transfer into a N at17,900 x g
: of PB buffer QIAquick (13,000 rpm)
Add 1:250 )
column for 1 min
volume of pH
indicator I
into PB buffer v
Add 750 L Place .the Discard flow-
<« column in the «—  through
PE buffer .
same tube liquid
\ 4
Centrifuge Place the
atl7,900 x g Discard flow- column in
> .
(13,000 rpm) through liquid the same
for 1 min tube
) 4
Place the Centrifuge
Add 30 uL column in Pl atl7,900 x g
EB buffer microcentrifu (23,000 rpm)
ge tube for 1 min
v
Centrifuge
atl17,900 x g
(13,000 rpm)
for 1 min

Figure 3.9.2 PCR products purification procedure.
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3.9.3 Determination the concentrations of purified PCR products

After purification, the concentration of each PCR products was determined by GENOVA
NANO spectrometer (JENWAY, UK). The procedure has been described in section 3.7.3. The

concentration of each corresponding PCR product was recorded.

3.9.4 Sequencing of the seven house-keeping loci of each S . a lisalageu s

Once the seven house-keeping genes of each S. aureus isolate were amplified and purified, all
the samples were sent to Macrogen Inc. (Seoul, Korea) in a 96-well PCR plate for sequencing
(Figure 3.9.3). Twenty (20) uL of each purified sample were transferred into a well using a
pippetor with filter tips (Interlab, New Zealand). The prepared plate was sealed tightly with
strip caps (Interlab, New Zealand) and shipped to Macrogen Inc. (Seoul, Korea) by air,
together with all primers used for amplification initially in a FedEx pack. The sequencing of
each purified PCR products was performed using 5 pmol/ pL of corresponding primer
(Macrogen, 2014). An order sheet was completed with the information which included the
sample name, corresponding primer name and sample concentration. The results were

downloaded from Macrogen Inc. website (http://www.macrogen.com/eng/). Each amplified

house-keeping gene was sequenced on both strands. For each S. aureus isolate, 100%
correctly trimmed sequences of its seven loci were assigned a 7-digit allele number

designating its sequencing type (ST).

The images of amplified PCR products were captured using Lab Image Software 4.1 (Bio-
Rad, 2012) and were edited using Paint NET 4.0.5 (dotPDN, LLC, Washington, USA).
Sequences of seven loci of each S. aureus isolate were analysed using Bioedit 7.2 (Ibis
Biosciences, California). As each locus was sequenced on both strands, the reverse sequence
was reversed and aligned pairwise with the forward sequence to create a consensus sequence.
The sequences of each amplified house-keeping genes were trimmed to the right region using
Basic Local Alignment Search Tool (BLAST) against their corresponding reference sequence

which can be obtained from the MLST database (http://saureus.mlst.net/misc/info.asp).
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Figure 3.9.3 A prepared 96-well PCR plate for sequencing.

4.0 Identification of clonal complexes

Identified sequence types (STs) from MLST of all the sixty S. aureus isolates were grouped
into clonal complexes using the eBURST (based upon related sequence types) programme

which is available at: http://saureus.mlst.net/eburst/ (Feil et al., 2003; Grundmann et al.,

2002). eBURST is a clustering analysis program that assigns isolates into a clonal complex
(CC) if at least five out of seven allele numbers are identical (de Sousa & De Lencastre,
2003). The stringent group definition (5/7 shared alleles) was determined according to some
relevant articles (Durand et al., 2006; Feil et al., 2003; Grundmann et al., 2002; Mellmann et
al., 2008; Schulte et al., 2013). Single-locus variants (SLVs) were described as a sequence
type (ST) that differs from other STs in the group at only one allele number (MLST database,
2015). Within a single CC, the ST that has the largest number of SLVs was identified as the
clonal ancestor. Isolates that have no identical alleles with other isolates were considered as

singletons (de Sousa & De Lencastre, 2003).

The BURST analysis was conducted according to the instructions given by the eBURST

Readme instruction available at http://saureus.mlst.net/eburst/. The allelic profiles of all the

isolates were entered into the programme for analysis. In the ‘Analysis’ panel, ‘5’ was
assigned to the minimum number of identical allele number for group definition. A diagram
of clustered isolates can be obtained in the ‘Diagram’ panel of e BURST program (see section
5.9). Raw analysis data was shown in Appendix J.
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4. Statistical analysis

Data of S. aureus counts at the key processing stages and from live chickens were analysed
using SPSS software (Version 19.0, IBM corporation, New York, USA). Data were presented
as means, SD, median [25", 75" percentiles] or antilog mean [95% cl] according to the
normality of each variable. The variables were tested for normality using the Kolmogorov-
Smirnov and Shapiro-Wilk test. Normal distribution was confirmed when P< 0.05 (Field,
2009). Non-normally distributed data were Log transformed to obtain normality. Normally
distributed data were further analysed by one-way ANOVA to investigate whether there is a
significant difference of S. aureus level at each sampling location between batches. Turkey’s
test was used to determine any significant differences between the batches lies. In terms of
non-normal distributed data, K Independent Samples (Kruskal-Wallis) was conducted. For
the data of samples that were collected from fresh meat and two equipment (MDM conveyor
and Skinner conveyor), one-way ANOVA (normal data) or Kruskal-Wallis (non-normal data)
was performed with processing time (1-6 h) as a factor to examine any significant
differences. The level of significance used in the statistical tests was P<0.05. The outputs are

shown in Appendix H.
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5. Results and Discussion

Phase I
5.1 Contamination of S . a lnrfuethes poultry processing plant
5.1.1 Contamination of S . a tnifiralpsocessed products

Microbial data on contamination of final processed poultry products by S. aureus are shown
in Figure 5.1.1. The results showed that all 36 samples (6 samples for each batch) were
contaminated with S. aureus and the raw data are shown in Appendix F (Table E1). Other
studies have reported similar results (Gibbs, Patterson, & Thompson, 1978). In their study,
cell counts of S. aureus ranged from 1.3x10° to 1.1x10° CFU/16¢m” in all chicken products.
A study by Al-Ghamdi (2012) showed that all samples (n=20) collected from processed final
chicken products (chicken fillet and chicken burger) in Saudi Arabia were contaminated by S.
aureus with chicken burgers having the highest mean S. aureus counts of 1.2¢ 40’ CFU/mL.
However, samples reported in the Saudi study were obtained from local markets rather than
commercial further processing plants suggesting that the contamination was probably caused

by improper handling or storage.
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Final Products
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Figure 5.1.1 Mean S. aureus counts (Log;o CFU/g) in final products processed for six different batches and a
standard level set by the processing plant. Each batch had six collected samples (n=6¢ 6). Error bars=Standard
deviation from the mean.

The sample products had mean counts of S. aureus at approximate 2.0 Log;o CFU/g in all
batches except that of Batch 3 had the least counts (Table 5.1.1). The viable cell counts were
compared to the standard level (2.04 Log;o CFU/g) set by the commercial processing plant.
Fifty per cent (50%) of samples (n=3) in Batches 1 and 4 were above the standard level, with
Batch 4 having the highest S. aureus counts (2.16+0.46 Log;o CFU/g). Batches 2 and 3 had
no sample that exceeded the standard level. However, all the final sample products were
acceptable when compared to the Microbiological Reference Criteria of New Zealand
(Ministry of Primary Industry, 2001). The regulation states that the acceptable level of
Staphylococcus in partially processed raw poultry meat products is 3 Log;o CFU/g (Ministry
of Health, 1995). According to the Adequate Processing Guidelines of Food Safety New
Zealand, final minced poultry products should attain an internal temperature of at least 74 °C

for 15 seconds to ensure consumer safety (Ministry of Primary Industry, 2001).

69



Cheng QIAN RESULTS AND DISCUSSION

Table 5.1.1 Mean S. aureus counts (Log;, CFU/g) and samples (%) above the standard level (ASL) in each batch
of final products.

Batch No.” Sample ASL (%) S. a (lLog, CEU/g)’
1 50 2.10+0.78
2 16.7 1.85+0.22
3 16.7 1.60+0.35
4 50.0 2.16+0.46
5 33.3 2.06+0.51
6 33.3 2.01+0.28

ASL=above standard level.
*Each batch has n=6
®Vaules are Mean+SD

5.1.2 Contamination of S . a unrthaeel fsozen chicken meat ingredients

Figure 5.1.2 shows the contamination level of S. aureus in the three frozen ingredients that
are used to produce the final chicken products (Table E2, Appendix E). Although fresh
chicken skin has been widely regarded as the most potential source of contamination by S.
aureus (Ministry of Primary Industry, 2001; Thompson et al., 1980), Frozen Skin samples
analysed in this study had lower S. aureus cell counts than Frozen MSM which had the
highest levels with Batch 1 recording the highest counts (2.50+0.48 Log;o CFU/g). Frozen
SO BF had the lowest contamination level by S. aureus with Batch 2 showing the least cell

counts of the cocci (1.07 [0.71, 2.29] Log;o CFU/g).

Frozen Ingredients
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Mean counts of S. aureus(Log,, CFU/g)

Frozen MSM Frozen Skin Frozen SO BF
Frozen Ingredients
W Batch 1 m Batch 2 ®m Batch 3

Figure 5.1.2 Stack-plot of S. aureus counts (Log;o CFU/g) of three different batches of frozen ingredients. Each
stack has overall mean and SD bar, where n=6 in each stacked batch. MSM=Mechanically Separated Meat. SO
BF=Skin-On Breast Fillet.
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Samples of raw frozen chicken meat were frequently reported to be contaminated by S.
aureus (Waldroup, 1996). In this study, the three raw frozen chicken meat ingredients had
relatively high viable S. aureus counts. Comparing of the three frozen chicken meat samples
to the standard level, at least 33% (n=2) of all the three frozen samples of ingredients were
above the standard. Similarly, Frozen MSM had the highest number of samples that were
above the standard level in Batches 1 and 3 (both with 83.3%) (Table 5.1.2). Of the Frozen
Skin samples, 33.3%, 66.7% and 33.3 in Batches 1, 2 and 3 did not meet the standard level.
With respect to Frozen SO BF samples, Batch 1 had the lowest number of samples above the
standard level (16.7%), while Batch 2 had the least mean viable counts of S. aureus (1.07
[0.71, 2.29] Logio CFU/g). As the three ingredients were frozen and stored in an industrial
freezer (<18°C9 immediately after secondary processing where Fresh MSM, Fresh Skin and
Fresh SO BF were produced, a proper freezing and storage regime is critical to inhibit the

growth of S. aureus (Ministry of Primary Industry, 2001; Sams, 2000).

Table 5.1.2 Mean S. aureus counts (Log;o CFU/g) and samples (%) above the standard level (ASL) in each batch
of three frozen ingredients.

Ingredient Batch No. Samples ASL (%) S. a (Log, CEU/g)"
1 83.3 2.50+0.48
2 33.3 2.00+1.02
Frozen MSM 3 83.3 2.33+0.58
| 33.3 1.87+0.72
. 2 66.7 2.34+0.93
Frozen Skin 3 333 1.7240.53
1 16.7 1.70£0.70
Frozen SO BF 2 33.3 1.07 [0.71, 2.29]°
3 33.3 1.63+0.68

ASL=above standard level. MSM=Mechanically Separated Meat; SO BF=Skin-On Breast Fillet.
*Each batch has n=6

®Values are Mean+SD

‘[values] are median [25", 75™ percentiles] due to their non-normality.

5.2 Contamination of S . a linpwdudcts in the secondary plant

5.2.1 Fresh MSM (Mechanically Separated Meat) processing

Fresh MSM processing includes using meat carcasses as ingredients, conveying the carcasses

to MDM (Mechanically Deboning Machine) and producing Fresh MSM. Four MSM
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processing steps were investigated, from Fresh MSM backtracked to Carcass and then Inside
MDM. Figure 5.2.1 shows overall trends of viable counts of S. aureus for the samples

obtained in the four MSM processing steps and raw data are shown in Appendix F.

MSM processing
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Figure 5.2.1 Stack-plot of S. aureus counts (Log;, CFU/g, swab) during MSM processing steps. Each stack has
overall mean for 6-h processing, with n=6 in each stacked batch. Samples were collected and analysed in the
following order: Fresh MSM (Log;, CFU/g), MDM conveyor (Log;, CFU/swab), carcass (Log;o CFU/g) and
Insidle MDM (Log;y CFU/swab). MSM=Mechanically Separated Meat, MDM=Mechanically Deboning
Machine.
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Figure 5.2.2 Mean S. aureus counts (Log;o CFU/g) of Fresh MSM samples during 6-h of processing n=3 batches
and a standard level set by the processing plant.

The level of S. aureus in Fresh MSM samples was the highest among the other processing
steps (Figure 5.2.1). There were 2.85+0.51, 1.79+0.25 and 2.17+0.63 (Log;o CFU/g) in
Batches 1, 2 and 3 respectively (Table 5.2.1). Each batch contained Fresh MSM samples that
did not meet the standard level with all the samples in Batch 1 being over the standard level
(Table 5.2.1). Also, Batch 1 had a significantly higher level of S. aureus than Batch 2
(P<0.05). The trends of S. aureus counts in Fresh MSM samples throughout the 6-h
processing time are shown in Figure 5.2.2. There was a slight decrease of S. aureus counts in
Batch 3, from 2.79 to 2.72 (Log;o CFU/g). However, increase of S. aureus counts were
observed in both Batches 1 and 2 with the former (Batch 1) increasing markedly from 2.24 to
3.45 (Log;o CFU/g), suggesting that there could be a build-up of contamination during the
processing period. This observation agrees with the results of high counts of the S. aureus
during 6-h processing (Table 5.2.1) in that by the end of processing, all the fresh MSM

samples (n=6) were above the set limit.
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Figure 5.2.3 Mean S. aureus counts (Log;y CFU/swab) of MDM Conveyor during 6-h of processing for three
batches and a standard level set by the processing plant. * Samples had less than 10 S. aureus counts.

Both samples from MDM Conveyor and Carcass recorded a considerately low level of S.
aureus. The viable counts of S. aureus from MDM Conveyor, were 1.00 [0.94, 1.14], 1.00
[0.88, 1.47] and 1.00+£0.00 Log;o CFU/swab in the first, second and third batch accordingly
(Table 5.2.1), which were the lowest throughout the whole MSM processing procedure.
Conveyors are the equipment surfaces where cross-contaminations are most likely to occur
because they are frequently used to transfer poultry carcasses in a processing plant (Arnold &
Silvers, 2000). In this study, S. aureus counts in all the samples from MDM Conveyor were
under the critical limit and same results were found throughout the 6-h processing time. No
build-up was observed during processing time as the viable S. aureus counts from MDM

Conveyor in all batches were almost constant (Figure 5.2.3).
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Figure 5.2.4 Mean S. aureus counts (Log;o CFU/swab) of Carcass during 6-h of processing for three batches and
a standard level set by the processing plant.

The level of S. aureus contamination in Carcass was relatively low as well with the lowest
counts observed in Batch 3 (1.43+0.29 CFU/g) and the contamination level in carcasses of
Batch 2 was significantly (P<0.05) higher than that of other batches. Figure 5.2.4 shows the
changes in S. aureus counts of carcasses during processing. Slight cell increases counts of the
cocci were found in Batch 2 and Batch 3, from 1.60 to 1.72, 1.15 to 1.35 (Log;o CFU/swab)
respectively. Only 33.3% carcasses in Batch 1 were higher than the standard level (Table
5.2.1). On the contrary, carcasses after evisceration with high contamination level of S.
aureus have been reported in other studies (Devriese, 1980; Notermans et al., 1982). Factors
such as evisceration residues of organs and cross-contamination by workers, were considered
as the sources of contamination by S. aureus for carcasses after evisceration (Harvey et al.,
1982), which indicates that the poultry plant in our study had a relatively good hygiene and

sanitation system.
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Figure 5.2.5 Mean S. aureus counts (Log;, CFU/swab) inside the MDM during 6-h of processing for three
batches and a standard level set by the processing plant. - Samples had less than 10 S. aureus counts.

As the load of S. aureus in Fresh MSM increased markedly after relatively ‘clean’ carcasses
being transferred to MDM by using the ‘clean” MDM conveyor, six swabs were collected
inside the MDM for three batches. The average amounts S. aureus counts in the three batches
were 2.30+0.31, 1.73£0.71 and 1.62+0.57 (Log;o CFU/swab), with 66.7%, 33.3% and 33.3%
swabs in Batches 1, 2 and 3 being above the standard level (Table 5.2.1), respectively.
Compared to MDM Conveyor and Carcass, swabs taken inside MDM showed a much higher
level of S. aureus counts (Figure 5.2.1), which explains the higher contamination level in

Fresh MSM after processing less contaminated carcasses.

76



Cheng QIAN RESULTS AND DISCUSSION

Table 5.2.1 Distribution of S. aureus (Log,;o CFU/swab) enumerated from samples of MSM processing.

Source Parameter Sample Sample S. aureus (Log;o CFU/g, swab)®
ASL (%)
1 100 2.85+0.51"
Batch No.* 2 16.7 1.79+0.25°
3 50 2.17+0.63"
1 66.7 2.2410.97, 3.56]°
Fresh MSM" 2 33.3 1.54[0.60, 3.04]°
Processing 3 66.7 2.67[0.25, 4.60]°
time (h) 4 33.3 1.89[0.57, 3.37]°
5 33.3 2.04[0.40, 4.37]°
6 100 2.72[1.01, 4.48]°
1 0.0 1.00 [0.94, 1.14]°
Batch No.” 2 0.0 1.00[0.88, 1.47]°
3 0.0 1.000.00
1 0.0 1.230.72, 1.70]°
cx?el;/{)f . 2 0.0 1.00:£0.00
Processing 3 0.0 1.00+0.00
time (h) 4 0.0 1.00+0.00
5 0.0 1.00[0.28, 2.15]°
6 0.0 1.00:£0.00
1 333 1.93+0.20"
Batch No.” 2 0.0 1.44+0.41°
3 0.0 1.43+0.29°
1 333 1.60 [0.37, 2.92]°
Carcass’ 2 0.0 1.45710.89, 2.06]°
Processing 3 0.0 2.00 [0.50, 2.947°
time (h) 4 33.3 1.00 [-0.23, 2.97°
5 0.0 1.87[1.47,2.15]°
6 0.0 1.72[1.06, 2.15]°
1 66.7 2.30+0.31
Inside MDM® Batch No.”. 2 33.3 1.73+0.71
3 33.3 1.62+0.57

ASL=above standard level; MSM=Mechanically Separated Meat. MDM=Mechanically Deboning Machine.
*Each batch has n=6.

"Meat samples (Log;o CFU/g)

‘Swab samples (Log;o CFU/swab)

*Values are Mean+SD

*[values] are median [25", 75™ percentiles] due to their non-normality.

'Significant differences among the three batches (P<0.05).

The results show that the high contamination level in Fresh MSM may be attributed to the
colonisation of S. aureus inside the MDM. Mechanically deboned poultry meat was reported
to be easily cross-contaminated by microorganisms, especially by Salmonella,
Staphylococcus and coliforms, because the deboning process involves grinding the raw
chicken carcasses with evisceration residues (Sadat & Volle, 2000). The temperature in the
deboning machine is relatively high which may also accounts for the high level of S. aureus
contamination (Froning, 1981). As MDM has a complicated inner structure consisting of

several annular and rotating cutting parts (Logan, 1969), it is difficult to clean and sanitise the
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inner parts of MDM thoroughly, resulting in some ‘resident’ S. aureus surviving and cross-

contaminating the carcasses (Froning, 1981).

5.2.2 Detaching skin processing

Skin Processing
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Fresh Skin Skinner Conveyor

Skin Processing Steps

W Batchl ®Batch2 m®mBatch3

Figure 5.2.6 Stack-plot of S. aureus counts (Log;o CFU/g, swab) during Skin processing steps for three different
batches. Each stack has overall mean for 6-h processing, where n=6 in each stacked batch. Samples were
collected in the following order: Fresh Skin (Log;o CFU/g) to Skinner conveyor (Log;o CFU/swab).

Detaching skin was investigated by examining the distribution of S. aureus in Fresh Skin and
Skinner Conveyor. Figure 5.2.6 shows a marked decrease of mean stack counts of S. aureus
from Fresh Skin to Skinner Conveyor. S. aureus counts ranging from 10 to 10’/16cm” on the
chicken breast skin was reported by Harvey et al. (1982). In the present study, the mean
counts in each batch were 1.82+0.37, 1.72+0.60 and 2.15 [1.67, 3.37] (Log;o CFU/g) for
Fresh Skin which were much higher than that for Skinner Conveyor (Table 5.2.2). Also,
16.7%, 16.7% and 83.3% of fresh skin in Batches 1, 2 and 3 were above the limit while all
the samples from Skinner Conveyor were under the limit in terms of contamination level of S.

aureus.
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Table 5.2.2 Distribution of S. aureus (Log;o CFU/g) enumerated from the detaching skin processing steps.

Source Parameter Sample Samples ASL S. aureus (Log;o CFU/g)*
(%)

1 16.7 1.82+0.37
Batch No.” 2 16.7 1.72+0.60

3 83.3 2.15[1.67,3.37]°
Fresh 1 0.0 1.50+0.51
Skin 2 66.7 1.97+0.61
Processing time 3 333 1.84+0.80
(h) 4 333 2.02+0.08
5 66.7 2.82+1.13
6 33.3 1.97+0.21

1 0.0 1.00 [0.83, 1.66]°
Batch No.* 2 0.0 1.15+0.20

3 0.0 1.10+0.27 ;

. 1 0.0 1.00[0.31, 2.11]
Csolgjé‘;’;r 2 0.0 142:025
Processing time 3 0.0 1.00[0.83, 1.27]

(h) 4 0.0 1.00+0.00

5 0.0 1.00[0.73, 1.17]°
6 0.0 1.38+0.43

ASL=above standard level.

*Each batch has n=6

"Values are Mean+SD

‘[values] are median [25", 75™ percentiles] due to their non-normality.

Fresh Skin
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Figure 5.2.7 Mean S. aureus counts (Log;y CFU/g) of Fresh Skin during 6-h of processing for three batches and
a standard level set by the processing plant.
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Figure 5.2.8 Mean S. aureus counts (Log;o CFU/swab) of Skinner Conveyor during 6-h of processing for three
batches and a standard level set by the processing plant. “Samples with less than 10 S. aureus counts.

During 6-h of processing, S. aureus on fresh skin in all the batches gradually increased
(Figure 5.2.7), suggesting that there might be a build-up in Skin Conveyor. However, the
results of Skinner Conveyor shown in Figure 5.2.8 were contrary to the previous assumption,
as the mean counts of S. aureus in Batch 3 decreased markedly from 1.63 to less than 1.00
(Logio CFU/swab). Also, the mean S. aureus counts only showed a slight increase from the
beginning to the end of processing (from 1.00 to 1.38 Log ;o CFU/swab). This suggested that
the contamination of S. aureus in Fresh Skin was not only caused by cross-contamination in
the Skin Conveyor. Instead, the fresh skin itself was also a potential contamination source of

S. aureus (Ministry of Primary Industry, 2001; Thompson et al., 1980).

80



Cheng QIAN RESULTS AND DISCUSSION

5.2.3 Fresh Skin-On Breast Fillet (SO BF)
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Figure 5.2.9 Mean S. aureus counts (Log;o CFU/g) of Fresh Skin-On Breast Fillet during 6-h processing of three
different batches and a standard level set by the processing plant. Each point is a mean of each batches where
n=6.

The trends of mean S. aureus counts in Fresh SO BF are shown in Figure 5.2.3. The mean
counts in Batch 1, Batch 2 and Batch 3 were 2.06+0.29, 2.33+0.50 and 1.85+0.56
respectively. There were at least 16.7% of fresh Skin-On breast fillets in each batch above the
standard level (Table 5.2.3). All the batches increased in S. aureus counts throughout the 6-h
processing from 1.99 to 2.06 Log;o CFU/g in Batch 1, 2.01 to 2.54 Log;o CFU/g in Batch 2
and 1.59 to 2.32 Log;o CFU/g in Batch 3. Also, the unsatisfactory contamination level of
Fresh SO BF during processing showed a considerable increase in cell counts for all the
fillets at 3h and 6h, thus above the limit, suggesting an accumulation of the microbe during
processing. The build-up was probably attributed to irregular change of gloves or sanitisation
of knives as the breasts are filleted off the chicken carcasses manually using knives by
workers wearing gloves. However, Fresh SO BF had a relatively low contamination rate
compared to Fresh MSM and Fresh Skin. Low incidence of S. aureus contamination on
chicken breast was also reported by Kitai, Shimizu, Kawano, Sato, Nakano, Kitagawa, et al.
(2005), but the study did not mention whether the type of chicken breasts examined were

skinless or skin-on.
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Table 5.2.3 Viable cell counts (Log;o CFU/g) and samples (%) above the standard level (ASL) of S. aureus
enumerated from Fresh Skin-On Breast Fillet.

Source Parameter Sample Samples ASL (%) S. aureus counts (Logo
CFU/g)

1 16.7 2.06£0.29°

Batch No.* 2 16.7 2.33+0.50"

3 83.3 1.85+0.56"
Fresh 1 0.0 2.00[1.27,2.45]°
Skin-On Breast 2 0.0 1.77 [1.69, 1.83]°
Fillet Processing 3 100 2.60[2.24,3.18]°
time (h) 4 0.0 1.89[1.77, 1.97]°
5 66.7 2.09[0.32, 4.28]°
6 100 2.32[1.71,2.90]°

ASL=above standard level.

*Each batch has n=6

®Values are Mean+SD

‘[values] are median [25™, 75™ percentiles] due to their non-normality.

5.3 Contamination of S . a o Rmbber Fingers in the Pluckers

To investigate the contamination of S. aureus in the three Pluckers, Rubber Fingers were
swabbed on three different days and the results are shown in Figure 5.3.1. A steady decrease
in the viable counts of S. aureus was observed from Plucker 1 to Plucker 2 during the three-
day period with cell counts of Day one decreasing rapidly from 2.28 to 1.08 (Logo
CFU/swab). Rubber Fingers of Day two had the highest average counts of S. aureus
(2.07+£0.95 Log;p CFU/swab). Compared to the S. aureus counts in Plucker 2, the viable
counts of all the Rubber Fingers in Plucker 3 increased significantly (P<0.05). However, the
counts in Plucker 3 were still much less than that in Plucker 1 (P<0.05) which comfirms the
exceeded standard level on Plucker 3 and Plucker 1 (50% and 83.3% respectively) (Table
5.3.1). Dodd et al. (1987) reported a similar trend of S. aureus counts in three Pluckers.
Therefore, S. aureus on the Plucker may be introduced by chicken skin as Plucker 1 is the
first contact equipment with chicken skin. This suggests that chicken skin probably is

responsible for the contamination by S. aureus which supports the discussion in section 5.2.2.
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Figure 5.3.1 Stack-plot of S. aureus counts (Log;, CFU/swab) of Rubber Fingers on three Pluckers. Each stack
has an overall mean, where n=2.

Table 5.3.1 Viable counts (Log ;o CFU/swab) and samples (%) above the standard level (ASL) of S. aureus
enumerated from Rubber Fingers on the three Pluckers.

Source Parameter Sample Samples ASL (%) S. aureus counts (Log;o CFU/swab)”
1 50 1.87+0.71
Sampling Date 2 50 2.07+0.95
Rubber 3 50 1.99+0.48
Fingers 1 83.3 2.46+0.50°
Plucker No. 2 16.7 1.3840.49"
3 50 2.09+0.67°

ASL=above standard level.
*Values are Mean+SD.
"Significant differences among the three pluckers (P<0.05).

S. aureus has been reported to be easily colonised on Plukcers (Gibbs, Patterson, &
Thompson, 1978; Mead & Dodd, 1990; Notermans et al., 1982). However, other materials,
such as stainless steel, were more vulnerable to the colonisation of bacteria than rubber
fingers (Arnold & Silvers, 2000). The colonisation is probably caused by some cracks that
may occur after using the rubber fingers for a certain period of time where S. aureus could
harbour and accumulate in the cracks and insufficient cleaning and sanitising agents are
unable to reach the cracks (Mead & Dodd, 1990). Also, it seems that the plucker machines,

with the warm temperature, humid and availability of rich nutrients, provides a favourable
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growing environment for S. aureus (Mead & Dodd, 1990; Mead et al., 1988). It is therefore,
recommended to replace the rubber fingers regularly as it is difficult to clean them

thoroughly.

5.4 Contamination of S . a UnrNestrit and Skin of live chickens at the

farm

To investigate the potential contamination source of S. aureus from farm to final products,
nostrils and skins of live chickens at a supplying broiler farm were swabbed for the
enumeration of S. aureus. Figure 5.4.1 and Figure 5.4.2 show the trends of mean S. aureus
counts colonised in nostrils and skins, respectively. All the swabs samples were positive for
S. aureus while about 83% swab samples from live hens were contaminated with S. aureus in

the report by Gibbs, Patterson, and Thompson (1978).

Nostrils of Live Chickens
2.50

2.00

L 50% 1.59*

1.50

1.00 -

0.50 -

0.00 -
Fisrt Week Third Week Sixth Week

Chicken Ages (week)

mmm Nostrils of Live Chicken

Mean counts of S. aureus(Log,, CFU/swab)

Standard Level (110 CFU/g)

Figure 5.4.1 Viable log cell counts (Log ;o CFU/swab) of S. aureus isolated from the nostrils of live chickens at
one week, three weeks and six weeks old and a standard level set by the processing plant. Each data point is
mean of samples collected from chickens at the same age where n=6. Samples with less than 10 S. aureus
counts.
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Figure 5.4.2 Viable log cell counts (Log;o CFU/swab) of S. aureus enumerated from the skin of live chickens at
one week, three weeks and six weeks and a standard level set by the processing plant. Each data point is mean of
samples collected from chickens at the same age where n=6. ‘Samples with less than 10 S. aureus counts.

With the growth of chicken ages from one week to six weeks, the amount of S. aureus in both
nostrils and skins increased from 1.17 to 1.59 (Log;o CFU/swab), 1.14 to 1.36 (Logo
CFU/swab), respectively. However, 1.1+ 40°to 5.1¢ 40° (CFU units) of S. aureus have been
reported on chickens according to Devriese (1980). The increasing trend of S. aureus counts
in the present study is in agreement with Thompson et al. (1980). Devriese and Devos (1975)

indicated that after 7 to 10 weeks, S. aureus counts on live chickens remain stable.

Gibbs, Patterson, and Harvey (1978) reported the contamination of chicken nostrils by S.
aureus, which agrees with results of the present study. The steady increase in cell counts in
the nostrils suggested that the source of cross-contamination may be present at farm
environment on equipment such as the feeder and drinker, which are frequently in contact
with chicken nostrils. Cross-contamination may be also introduced by farmers when they are
working in the sheds (Thompson et al., 1980). However, the poultry sheds become more
crowded with the growth of chickens leading to more scratches occurring on chicken skins.
The introduction of S. aureus may be through lesion skin due to scarification (Kuramasu et

al., 1967). Also, lesion skin may occur as a result of preening and S. aureus present on the
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skin can survive even after scalding, de-feathering and washing (Gibbs, Patterson, &

Thompson, 1978). .

Table 5.4.1 Viable counts and samples (%) above the standard level (ASL) of S. aureus enumerated from the
nostrils of live chickens at three different ages.

Swab sample Age of Chicken (weeks)  Samples ASL (%) S. a woamsIog CFU/g)h
One week 0.0 1.00 [0.85, 1.48]°
Nostril® Three weeks 16.7 1.50+0.83
Six weeks 16.7 1.59+0.70
One week 0.0 1.00[0.79, 1.48]°¢
Skin® Three weeks 0.0 1.1510.86, 1.65]°
Six weeks 16.7 1.36+0.45

ASL=above standard level.

*Sampling size for each age of chicken is 6 (n=6).

"Values are Mean+SD

‘[values] are median [25™, 75™ percentiles] due to their non-normality.

The average counts of S. aureus in nostrils and skins of chickens at all ages were under the
standard contamination level, although 16.7% nostrils of three-weeks-old and six-weeks-old
chicken and 16.7% chicken skins of six-weeks-old chickens exceeded the limit (Table 5.4.1).
A reported high S. aureus counts in nostrils and skins of live chickens was indicated by
Notermans et al. (1982). In our study, the relatively low counts indicated that the farm had
proper handling, cleaning and chicken production procedures. Therefore, S. aureus in the
processing plant are most likely introduced through the live chickens, but considering that the
level of the pathogen on the live chickens is relatively low, there is possibly another
contamination source or improper processing steps in the plant which lead to the

accumulation and growth of S. aureus (Devriese, 1980).
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Phase 11

5.5 Identification of main sampling sites

The identification of main sampling sites in the plant was based on the results in section 5.2,
5.3 and 5.4. All the three ingredients for processing the final products recorded relatively high
levels of S. aureus contaminations. Therefore, the final products in the further processing
plant and the three fresh ingredients (Fresh MSM, Fresh Skin and Fresh SO BF) in the
secondary processing plant were regarded as the main sampling sites for further analysis.
Considering that Rubber Fingers in the Plucker have been widely reported as highly potential
contamination sites by S. aureus (Gibbs, Patterson, & Thompson, 1978; Mead & Dodd, 1990;
Notermans et al., 1982), they were therefore also included into the main sampling sites. The
main sampling sites in the processing plant are shown in Figure 5.5. In order to identify the
potential source of S. aureus contamination from farm to processing plant, live chickens at

the farm were considered as a main sampling source (Waters et al., 2011).
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Figure 5.5 Main sampling sites in the processing plant (highlighted in red) from further processing to primary
processing. Arrows indicate back-sampling commencing with Final Products.

5.6 Detection of enterotoxigenic S. aureusisolates

The enterotoxigenic properties of the sixty representative S. aureus isolates were detected
using the Multiplex PCR method. The results of PCR products are shown in Appendix F.

Several aspects were considered for undertaking this present study:

1. To conduct a pilot study on determining the potential source of contamination of chicken
products by S. aureus in commercial poultry processing, to our knowledge, there is no such
study that has been conducted in New Zealand, and yet, the prevalence of S. aureus food

poisoning is high in the country (ESR, 2014).

2. To develop suitable methods (Multiplex PCR, MLST) for identification of toxigenic

isolates of S. aureus in poultry meat.
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All the sixty S. aureus isolates (n=60) were confirmed by detecting the characteristic femA
gene. Fifty nine (59) isolates (98.33%) were able to produce at least two types of
enterotoxins. Kitai, Shimizu, Kawano, Sato, Nakano, Kitagawa, et al. (2005) reported only
21.7% of their S. aureus isolates (n=360) that were enterotoxigenic when they investigated
the characterisation of S. aureus in raw chicken meat in Japan. However, in the present study,
only one strain was not identified as an enterotoxin producer. Table 5.6 shows the distribution

of enterotoxin genes encoded in each isolate from the main sampling sites and live chickens.

Eight (8) out of eighteen (18) enterotoxin genes were found and they were seg, sei, seh, sek,
sel, sem, sen and seo. Fifty six isolates (93.33%) had the same enterotoxin genes: sei, seg,
sem, sen and seo. Only one isolate was positive for the enterotoxin E encoding gene see in the
present study. However, enterotoxins A to E are known as the classical enterotoxins of S.
aureus in chicken products which are also responsible for most foodborne outbreaks
(Kérouanton et al., 2007). In Japan, a similar study reported that the most common
enterotoxin type was SEB in retail chicken meat (Kitai, Shimizu, Kawano, Sato, Nakano,
Kitagawa, et al., 2005). In present study, no SEB producer was discovered among the sixty

isolates. Instead, the most common enterotoxin type was SEL
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Some new SEs: SEI (sei), SEG (seg), SEH (seh), SEM (sem), SEN (sen) and SEO (seo) were
detected in the sixty isolates. The most frequently detected enterotoxin gene in the isolates
was sei (n=59), followed by seg (n=58). This is not surprising because both genes belong to
the enterotoxin gene cluster called egc region (Jarraud et al., 2001). All S. aureus isolates
from the final products were positive for sei, seg, sem, sen and seo (Table 5.6). Kim et al.
(2011) reported that enterotoxin G (seg), I (sei) and H (sek) have emetic toxicity causing

foodborne outbreaks.

5.7 Multilocus Sequence Typing (MLST) of S . a uisoletes S

The seven loci sequences of the sixty S. aureus isolates are shown in Appendix G. The seven
loci sequences were designed to an allelic number giving a 7-digit allelic profile. All the
sequence types (ST) of each isolate were obtained from the MLST database

(http://saureus.mlst.net/) after submitting its allelic profile. More information of each ST can

be obtained from the MLST database (http://saureus.mlst.net/) which is also shown in Table
5.8.

Out of the 60 S. aureus isolates, six different sequence types were found: ST5 (1, 4, 1,
4,12,1,10), ST2594 (1, 4, 320, 4, 12, 1, 10), ST101 (3, 1, 14, 15, 11, 19, 3), ST83 (1, 4, 1,
4,12,120,10), ST398 (3, 35, 19, 2, 20, 26, 39) and ST1 (1, 1, 1, 1, 1, 1, 1). The majority of the
isolates were STS5 which comprised 55 colonies (91.67%). Similarly, Waters et al. (2011)
reported ST5 as the most common sequence type in a study on chicken samples in USA,
making up 74%. ST2594, ST101, ST83, ST398 and ST1 have one colony each which equates
to 1.67% of the total isolates. ST398, ST101 and ST1 were also reported present in beef and
chicken, pork retail meat in USA (Waters et al., 2011).
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Table 5.7.1 MLST typing of the sixty S. aureus isolates”.

ST Allelic Profile Country Source Year MRSA" No. of isolates (%)°
5 1,4,1,4,12,1,10 Japan Human 2006 R 55(91.67)
2594  1,4,320,4,12,1, 10 Brazil Human 2012 R 1(1.67)

101 3,1,14,15,11,19,3 Switzerland Milk 2008 S 1(1.67)

83 1,4,1,4,12,120,10 Spain Human milk 2007 S 1(1.67)

398 3,35,19,2,20,26,39  Switzerland Pig 2008 R 1(1.67)

1 ,1,1,1,1,1,1 Australia Human 1995 R 1(1.67)

ST=sequence type.

*Source, year and country of isolate listed were one example of the information from MLST database. More
information can be obtained from the MLST database (http://saureus.mlst.net/).

"R=methicillin resistant; S=not methicillin resistant.

‘Based on total number of isolates (n=60) and values were expressed in two decimals.

Table 5.7.1 summarises the basic information of each sequence type. ST 5 has been reported
to be a methicillin-resistant S. aureus (MRSA) isolate which agrees with the information

from MSLT database (http://saureus.mlst.net/) (Enright, 2003; Enright et al., 2002; Ko et al.,

2005; Urushibara et al., 2012). Five of the six different sequence types were MRSA resistant
according to the information from the MLST database, however, additional confirmation tests

are required.

The enterotoxigenic and MLST results of each S. aureus isolate are summarised in Table |
(Appendix I). Fifty-four ST5 isolates were positive for sei, seg, sem, sen and seo while one
ST5 isolate was encoded with sei, sem and see (Table 5.7.2). ST2594 had the same
enterotoxigenic genes as the majority STS isolates (sei+seg+sem+sen+seo). In the study by
Lv et al. (2014), three different groups of enterotoxin genes were encoded in STS5: 1) sea, seb,
seg, sek, seu, 2) sea, seb, seg, sek seu and 3) sea, seb, sec, seh, sek, sem, seu, proving that the
same sequence type S. aureus is possible to be encoded with different enterotoxin genes.
Similar results were also found in Durand et al. (2006)’s study. On the contrary, S. aureus
isolate that has different sequence types may be able to produce the same enterotoxins. This
probably explains why 56 S. aureus isolates could produce the same enterotoxins while only

55 isolates shared the same sequence type based on the MLST assay.
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Table 5.7.2 Sequence types and enterotoxin types of each S. aureus isolate.

Colony Code Sequence Type Enterotoxin Type
1-19 STS sei+seg+sem+sen+seo
20 ST2594 seitseg+sem+sen+seo
21-39 STS sei+seg+sem+sen+seo
40 ST101 /

41-49 STS sei+seg+sem+sen+seo
50 STS83 seitseg+sentseo

51 STS sei+sem+see

52 STS sei+seg+sem+sen+seo
53 STI sei+sek+seg+seltseu+seh
54-60 STS seitseg+sem+sen+seo

Colony code 1-19 contains colonies 1 to 19; Colony code 21-39 contains colonies 21 to 39; Colony code 41-49
contains colonies 41 to 49; Colony code 54-60 contains colonies 54 to 60.

5.8 Clonal complexes of the six sequence types (STs)

According to the results above, six different STs were identified among the sixty isolates. In

order to investigate the relateness of the S. aureus isolates, the eBURST programme was

applied. eBURST is a clustering analysis program that assigns isolates into a clonal complex

(CC) if at least five out of seven allele numbers are identical (de Sousa & De Lencastre,

2003; Mellmann et al., 2008). With this programme, the six different STs were divided into

one major clonal complex and three singletons using eBURST (Figure 5.8).The major clonal

complex comprised of three (3) different STs which were representedy by fifty-seven (57)
isolates: ST5 (55), ST83 (1) and ST2594 (1) (Table 5.8). ST101, ST1 and ST398 were

singletions as no ancenstral genotype could be assigned to them.

Table 5.8 eBURST analysis of clonal complex 5 (CC5).

ST FREQ SLV Average Distance
5 55 2 1.0
83 1 1 1.5
2594 1 1 1.5
101 1
1 1 Singletions
398 1
FREQ:the frequency of the ST

SLV:single locus variant

The ancestral genotype of the major clonal complex was ST5 which had the highest number

of single locus variants (SLVs), therefore, this clonal complex was named CC5 (Feil et al.,

93



Cheng QIAN RESULTS AND DISCUSSION

2003). ST83 and ST2594 belonged to CC5 with the same average distance to ST5 (1.5),
which indicates that their relatedness is similar (Souza, 2014). The ancestral genotype of
ST2594 and ST83 was STS5, suggesting that they are most likely to have similar
microbiological properties as ST5 (de Sousa & De Lencastre, 2003). S. aureus STS is a
MRSA and it has various antibiotic resistance abilities such as penicillin resistance, oxacillin
resistance, kanamycin resistance and tobramycin resistance (Durand et al., 2006; Schulte et
al., 2013). In agreement with this study, ST83 and ST2594 have been reported to belong to
CC5 (de Sousa & De Lencastre, 2003; Souza, 2014).

a3
5
Singletons:
101
2594 1
398

Figure 5.8 Identificatioan of clonal complexes of the S. aureus isolates. Each dot represents a sequence type.
ST83, STS and ST2594 were clonal complex (CC) 5 with ST5 being the clonal ancestor. The relationships
between the STs within CCS5 are shown in solid line. ST101, ST1 and ST398 are singletons.

5.9 Potential contamination sourcesof S a ur e u s

The contamination source of poultry products by S. aureus was back-traced from final
products in the processing plant to live chickens at one of the supplying farm by identifying
the sequence types of the sixty isolates which consisted of ten representative isolates from

each main sampling site. The sequence types and corresponding allelic profiles are listed in
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Table 5.7.1 (section 5.7). The allelic profile, sequence types and source of each S. aureus

isolate are shown in Table I (Appendix I).

Live Chickens

STS

ST5 Rubber ST83
Fingers

Fresh MSM
ST2594

Fresh SO BF
ST101

STS5 STS

—» Connected

Figure 5.9 Sequence types of the sixty S. aureus isolates between each source of samples.

Figure 5.9 shows the strains of S. aureus from the main contamination sources. All the S.
aureus isolates (n=5) in the final products appeared to originate from the same strain: STS. In
the secondary plant, three sequence types of S. aureus were present in the three fresh
ingredients (Fresh MSM, Fresh Skin and Fresh SO BF). ST5 was detected in all the three
samples of fresh ingredients, possibly leading to the S. aureus contamination in the final
products. Fresh skin was most likely the main contamination source among the three samples
of fresh ingredients since all the isolates (n=10) from Fresh Skin were identified as strain
STS. There were two different sequence types in Fresh MSM (STS5, n=9, ST2594, n=1) and
Fresh SO BF (ST5, n=9, ST101, n=1) and no trace back samples were identified for ST2594
and ST101. The contamination source was traced back to rubber fingers in the primary
processing as well with 9 out of 10 S. aureus isolates being ST5. Another isolate in the rubber

fingers was ST83. Strain ST5 (n=8, 80%) was present in the live chickens swabs indicating
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that live chickens could be the original carriers of S. aureus to the final products. However,
the original carrier of the pathogen is suspected to be farm workers who probably came into
contact with the young chickens (Lv et al., 2014; Thompson et al., 1980). Swab samples were

not collected from the hands of farm workers in this study.

S. aureus in the final products may be introduced through Fresh MSM, Fresh Skin, Fresh SO
BF, Rubber Fingers in the Pluckers and live chickens at the farm. However, Fresh Skin was
considered as the main contamination source based on the numbers of the same strain as that
present in the final products, which also agreed with previous studies (Kibenge et al., 1982;
Kuramasu et al., 1967). As shown in Figure 5.9, live chickens were considered as the original
contamination source of S. aureus. However, S. aureus is able to colonise on both human and
animals (Gao et al., 2012; Hasman et al., 2010; Lowder et al., 2009; Lv et al., 2014).
According to the sequence type information in Table 5.8 (section 5.8), both human and live
chickens seems to be associated with the sixty S. aureus isolates in this study. Considering
that not all the strains present in the live chickens were traced back to the final products
(ST398 and ST1), there might be other sources of contamination such as farm workers,
breeder, hatchery, and transit vehicles (Lv et al., 2014; Thompson et al., 1980), but these

sources were not investigated in this study.
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6. Conclusion

All the samples collected from the processing plant and live chickens at the farm were
contaminated by S. aureus. Of the 60 S. aureus isolates from the main sampling sites,
59 were enterotoxic. Six different strains of S. aureus were identified with strain STS
being present at samples collected in the processing plant and live chickens at the
farm. The source of S. aureus contamination in the final products was linked to the
live chickens at the farm. A major clonal complex of the six different strains was
identified as CCS. Chicken skin from the live chickens at the farm was most likely the

origin of S. aureus contamination of the final products and the processing equipment.
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Limitations and Recommendations

This study only focused on the contamination level and contamination source from
processing steps and processing equipment in the plant, further investigations on
hygiene status of workers are recommended as human is a common carrier of S.
aureus (Ministry of Primary Industry, 2001). To minimise the contamination level of
S. aureus in Fresh MSM, a proper hygiene and regular cleaning routine inside the
MDM is required. Also, regular replacements of rubber fingers are recommended to
reduce the cross-contamination rates. Although, the STS5 was identified as MRSA
according to the information in the MLST database, it is recommended to confirm the
information by amplifying the mec gene of the STS5 strains. Since not all the S. aureus
strains colonised on the live chickens were traced back to the final products, further
investigations on other potential contamination sources such as gloves and knifes used

at the processing lines, feeders and drinkers at the farm are recommended.
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Appendix

Appendix A. Preparation of reagents and media

Table A1 Instruction of rehydrating BBL Coagulase Plasma.

Product size

Sterile purified water

Approximate number of tests can be rehydrated

3mL

3mL

6 tests

The BBL Coagulase Plasma was prepared according to supplier’s instructions.

Table A2 Instruction of preparing BHI broth.

Product Name and | Brand Instructions

Number

CM1135 Brain Heart | Oxoid, Add 37 g to 1 litre of distilled water. Mix well and distribute into final containers.
Infusion UK Sterilise by autoclaving at 121°C for 15 minutes.

Table A3 Instructions for preparing 0.1% peptone water.

Product Name and | Brand Instructions

Number

Universal peptone | Merck Add 0.1% g (powder) of final volume to distilled water. Mix well and distribute into
M66 KGaA final containers. Sterilise by autoclaving at 121°C for 15 minutes.

Table A4 Preparation of Nutrient agar plate.

Product Name and | Brand Instructions

Number

CMO0003  Nutrient | OXOID, Suspend 28 g in 1 litre of distilled water. Bring to the boil to dissolve completely.
agar UK Sterilize by autoclaving at 121°C for 15 minutes.

Table AS Preparation of Nutrient broth.

Product Name and | Brand Instructions

Number

CMO0001  Nutrient | OXOID, Add 13 g to 1 litre of distilled water. Mix well and distribute into final containers.
agar UK Sterilize by autoclaving at 121°C for 15 minutes.

Table A6 Preparation of 40 mL lysozyme solution.

Description 20 mg/mL lysozyme in 20 mM Tris-HCI, pH 8.0, 2 mM EDTA, 1.2% Triton
Lysozyme 08¢g

Tris 800 puL

EDTA 160 puL

Triton 480 uL

Table A7 Preparation of 900 mL TAE bufter.

Description

| Dilution of 900 mL TAE buffer from 50x to 1x
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50xTris base, acetic acid and EDTA (TAE) buffer 18 mL
Distilled water 882 mL
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Appendix B. Calculations of primers for enterotoxin detection and MLST

Table B1 Calculations of primer stock solution for enterotoxin detection

Primer name

Concentration on COA
(nmol)

Calculation steps
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SEN-f
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Table B2 Calculations of primers for MLST

Primer name Weight of the primer (mg)

Calculation steps
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Appendix C. Concentrations of extracted DNA and purified PCR products

Table C1 Extracted DNA concentration of each S. aureus isolates.

Colony No. DNA concentration (pg/mL)
Duplicate 1 Duplicate 2

1 74.182 66.670
2 12.834 15.599
3 12.624 14.486
4 65.985 37.659
5 13.807 21.577
6 26.354 40.799
7 20.663 15.669
8 10911 8.976
9 3.188 7.137
10 18.484 24.565
11 22.660 21.937
12 5.861 16.830
13 11.873 10.160
14 56.961 16.300
15 8.471 5.381

16 30.14 20.507
17 21.715 15.697
18 20.178 23.248
19 17.571 34.211
20 32.742 26.428
21 12.757 39.036
22 54.152 22219
23 33.902 33.511
24 36.047 12.400
25 39.454 10.822
26 88.835 108.42
27 7.688 5.758
28 57.794 22.329
29 13.941 13.923
30 7.447 3.860
31 13.771 10.759
32 14.837 16.776
33 6.139 17.688
34 5.484 3.705
35 13518 5.995

36 38.509 42.027
37 98.819 16.007
38 20.080 20.466
39 23.521 12.546
40 14.654 14.544
41 12.274 6.039
42 16.927 22.420
43 26.568 56.017
44 26.859 32.651
45 31.291 13.492
46 13.568 11.057
47 46.706 32.503
48 15.189 10.713
49 35.865 42410
50 40.048 69.770
51 26.109 26.506
52 9.845 9.375
53 18.709 24.864
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54 19.151 38.159
55 47.045 47217
56 13.066 12.629
57 33.502 22.509
58 15.955 18.618
59 19.085 28.549
60 17.504 20.270

Table C2 DNA concentration of purified PCR products in MLST

Colony No. DNA concentration (ug/mL) Colony No. DNA concentration (ug/mL)
11 42.153 12 6.593
13 15.199 14 69.908
15 7.733 16 12.376
17 10.421 21 9.479
22 24.868 23 9.971
24 7.045 25 95.524
26 18.637 27 10.685
31 22.085 32 2.417
33 13.370 34 6.878
35 9.385 36 15.553
37 16.881 41 8.994
42 6.375 43 19.715
44 8.219 45 12.552
46 5.994 47 17.721
51 9.531 52 8.243
53 10.375 54 90460
55 46.612 56 10.203
57 7.115 61 27.722
62 9.453 63 10.455
64 11.211 65 5.045
66 28.542 67 28.133
71 22.824 72 29.137
73 13.948 74 3.353
75 14.360 76 33.496
77 8.501 81 16.529
82 16.069 83 15.254
84 14.359 86 11.082
87 8.967 91 20.786
92 25.979 93 20.526
94 3.767 95 8.944
96 11.804 97 5.411
101 9.898 102 7.047
103 4.889 104 7.847
105 19.536 106 18.945
107 30.348 111 26.490
112 43.076 113 8.204
114 23.941 115 9.344
116 26.165 117 15.264
121 21.484 122 34.865
123 22.849 124 19.920
125 12.287 126 10.729
127 6.583 131 12.948
132 16.674 133 14.662
134 16.676 135 4.645
136 7.686 137 9.466
141 2.701 142 11.068
143 7.522 144 4.815
145 7.250 146 6.970
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147 11.443 151 13.542
152 8.654 153 5.546
154 10.514 155 12.554
156 11.564 157 6.554
161 20.525 162 14.638
163 8.459 164 7.868
165 25.563 166 18.674
167 35.166 171 49.569
172 32.900 173 31.052
174 16.230 175 16.477
177 28.878 181 25.485
182 20.141 183 23.441
184 8.654 185 9.214
186 4.225 187 6.248
191 17.548 192 15.947
193 18.247 194 7.245
195 11.254 196 14.978
197 16.757 201 12.667
202 17.396 203 10.967
204 12.221 205 6.764
206 9.338 207 13.804
211 7.784 212 8.014
213 9.669 214 20.890
215 21.964 216 5.204
217 8.333 221 9.642
222 9.778 223 10.969
224 15.630 225 18.665
226 16.302 227 10.551
231 9.546 232 11.641
233 9.669 234 5.677
235 14.354 236 12.363
237 10.715 241 8.702
242 12.215 243 15.324
244 16.012 245 13.336
246 4.687 247 8.299
251 3.282 252 2419
253 10.148 254 7.425
255 10.164 256 13.842
257 9.589 261 4.887
262 2.704 263 2.032
264 6.787 265 2.135
266 6.519 267 12.708
271 9.654 272 10.857
273 7.666 274 8.301
275 8.014 276 15.554
277 13.001 281 25.586
282 14.849 283 27.493
284 11.989 285 11.292
286 6.929 291 4.805
292 6.496 293 10.360
294 35.500 295 4.579
296 6.706 297 16.497
301 24.644 302 23.019
303 20.198 304 17.262
305 16.354 306 10.781
307 12.604 311 52.260
312 8.969 313 7.688
314 1.426 315 11.917
316 3.102 317 2.943
321 9.444 322 2.235
323 5.698 324 14.688
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325 16.703 326 3.473
327 5.511 331 8.135
332 10.647 333 11.247
334 9.914 335 5.146
336 8.074 337 8.284
341 8.639 342 10.687
343 12.551 344 18.214
345 11.318 346 11.973
347 13.640 351 9.005
352 18.363 353 12.360
354 10.475 355 12.024
356 9.125 357 11.713
361 15.816 362 8.610
363 15.674 364 9.912
365 5.591 366 4.516
367 3.069 371 14.657
372 16.206 373 6.705
374 12.709 375 5.061
376 10.445 377 8.873
381 14.330 382 11.974
383 9.248 384 8.694
385 12.725 386 14.248
387 10.853 391 9.210
392 15.647 393 14.214
394 11.336 395 19.364
396 12.356 397 15.668
401 17.395 402 13.644
403 10.621 404 12.354
405 11.235 406 22.549
407 15.218 411 18.277
412 19.217 413 19.368
414 27.228 415 10.854
416 25.219 417 18.705
421 20.671 422 16.107
423 14.484 424 10.810
425 15.232 426 19.017
427 13.718 431 19.227
432 14.328 433 17.879
434 21.564 435 18.212
436 20.725 437 24.390
441 25.339 442 20.143
443 12.543 444 27.301
445 19.667 446 20.908
447 28.961 451 24.820
452 24.305 453 25.241
454 21.325 455 19.764
456 18.218 457 29.821
461 21.545 462 20.962
463 22.012 464 25.648
465 20.112 466 25.629
467 18.374 471 19.889
472 25.248 473 23.028
474 20.814 475 25.024
476 21.302 477 20.118
481 29.019 482 22.821
483 20.549 484 21.851
485 27.692 486 22.367
487 23.202 491 24.255
492 26.921 493 20.807
494 24.878 495 21.713
496 20.541 497 23.085
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501 22.220 502 21.536
503 20.842 504 25.223
505 20.105 506 19.857
507 17.804 511 20.394
512 21.083 513 20.147
514 19.781 515 24.020
516 21.317 517 22.224
521 19.259 522 19.603
523 26.468 524 25.818
525 24.606 526 26.262
527 28.588 531 26.960
532 22.635 533 24911
534 23.576 535 20.708
536 21.557 537 21.737
541 19.995 542 26.517
543 20.658 544 22.002
545 22.561 546 20.323
547 19.817 551 24.085
552 15.028 553 21.176
554 22.308 555 23.128
556 22.111 557 25.810
561 24.621 562 22.974
563 22.259 564 20.894
565 27.010 566 19.909
567 23.819 571 20.196
572 25.044 573 22.451
574 23.732 575 20.021
576 14.520 577 20.484
581 28.259 582 24.535
583 23.267 584 21.554
585 21.521 586 25.642
587 20.924 591 21.285
592 23.318 593 25.045
594 20.833 595 19.247
596 12.921 597 20.457
601 22.225 602 25.568
603 22.304 604 19.874
605 21.726 606 23.514
607 21.776
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Appendix D. Gram-staining and coagulation results of isolated S . a woloried s
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Figure D1 Gram-staining of one counted S. aureus isolate.

Figure D2 An example of coagulate-positive result of one counted colony from a Petriflim.
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Appendix E. Raw data of S . a lisalagian s
Table E1 Raw data of viable counts of S. aureus (CFU/g) enumerated from final products.
Product Batch S. aureus counts (CFU/g) S. aureus counts (Log 10 CFU/g)
Name no.
Duplicate 1 | Duplicate2 | Mean Log 10 Log 10 Log 10 SD
Duplicate 1 | Duplicate 2 Mean

Final 1 1000 700 850 3.00 2.85 2.93 0.11
Products
Final 1 10 40 25 1.00 1.60 1.40 0.43
Products
Final 1 1200 1500 1350 3.08 3.18 3.13 0.07
Products
Final 1 40 10 25 1.60 1.00 1.40 0.43
Products
Final 1 30 40 35 1.48 1.60 1.54 0.09
Products
Final 1 100 200 150 2.00 2.30 2.18 0.21
Products
Final 2 60 40 50 1.78 1.60 1.70 0.12
Products
Final 2 110 200 155 2.04 2.30 2.17 0.18
Products
Final 2 40 30 35 1.60 1.48 1.54 0.09
Products
Final 2 200 20 110 2.30 1.30 2.04 0.71
Products
Final 2 100 40 70 2.00 1.60 1.85 0.28
Products
Final 2 80 50 65 1.90 1.70 1.81 0.14
Products
Final 3 90 50 70 1.95 1.70 1.85 0.18
Products
Final 3 50 30 40 1.70 1.48 1.60 0.16
Products
Final 3 20 20 20 1.30 1.30 1.30 0.00
Products
Final 3 20 30 25 1.30 1.48 1.40 0.12
Products
Final 3 200 100 150 2.30 2.00 2.18 0.21
Products
Final 3 30 10 20 1.48 1.00 1.30 0.34
Products
Final 4 300 100 200 2.48 2.00 2.30 0.34
Products
Final 4 60 60 60 1.78 1.78 1.78 0.00
Products
Final 4 600 1000 800 2.78 3.00 2.90 0.16
Products
Final 4 80 400 240 1.90 2.60 2.38 0.49
Products
Final 4 100 50 75 2.00 1.70 1.88 0.21
Products
Final 4 50 50 50 1.70 1.70 1.70 0.00
Products
Final 5 40 30 35 1.60 1.48 1.54 0.09
Products
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Final 5 800 600 700 2.90 2.78 2.85 0.09
Products
Final 5 300 400 350 2.48 2.60 2.54 0.09
Products
Final 5 120 40 80 2.08 1.60 1.90 0.34
Products
Final 5 100 10 55 2.00 1.00 1.74 0.71
Products
Final 5 50 80 65 1.70 1.90 1.81 0.14
Products
Final 6 90 80 85 1.95 1.90 1.93 0.04
Products
Final 6 40 60 50 1.60 1.78 1.70 0.12
Products
Final 6 80 100 90 1.90 2.00 1.95 0.07
Products
Final 6 300 200 250 2.48 2.30 2.40 0.12
Products
Final 6 30 90 60 1.48 1.95 1.78 0.34
Products
Final 6 200 200 200 2.30 2.30 2.30 0.00
Products

Table E2 Raw data of viable counts of S. aureus (CFU/g) enumerated from Frozen MSM, Frozen skin and Frozen Skin-on

Breast Fillet
Product Name Batch S. aureus counts (CFU/g) S. aureus counts (Log 10 CFU/g)
= Duplicate | Duplicate | Mean Log 10 Log 10 Log 10 SD
1 2 Duplicate 1 Duplicate 2 Mean

Frozen MSM 1 70 30 50 1.85 1.48 1.70 0.26
Frozen MSM 1 400 460 430 2.60 2.66 2.63 0.04
Frozen MSM 1 500 400 450 2.70 2.60 2.65 0.07
Frozen MSM 1 160 190 175 2.20 2.28 2.24 0.05
Frozen MSM 1 500 300 400 2.70 2.48 2.60 0.16
Frozen MSM 1 1500 1300 1400 3.18 3.11 3.15 0.04
Frozen MSM 2 10 20 15 1.00 1.30 1.15 0.21
Frozen MSM 2 30 70 50 1.48 1.85 1.66 0.26
Frozen MSM 2 5500 5800 5650 3.74 3.76 3.75 0.02
Frozen MSM 2 400 400 400 2.60 2.60 2.60 0.00
Frozen MSM 2 10 20 15 1.00 1.30 1.15 0.21
Frozen MSM 2 30 40 35 1.48 1.60 1.54 0.09
Frozen MSM 3 110 140 125 2.04 2.15 2.09 0.07
Frozen MSM 3 700 800 750 2.85 2.90 2.87 0.04
Frozen MSM 3 340 480 410 2.53 2.68 2.61 0.11
Frozen MSM 3 210 220 215 2.32 2.34 2.33 0.01
Frozen MSM 3 500 800 650 2.70 2.90 2.80 0.14
Frozen MSM 3 20 20 20 1.30 1.30 1.30 0.00
Frozen Skin 1 100 100 100 2.00 2.00 2.00 0.00

126




Cheng QIAN APPENDIX
Frozen Skin 1 100 80 90 2.00 1.90 1.95 0.07
Frozen Skin 1 1000 1000 1000 3.00 3.00 3.00 0.00
Frozen Skin 1 10 20 15 1.00 1.30 1.18 0.21
Frozen Skin 1 10 10 10 1.00 1.00 1.00 0.00
Frozen Skin 1 110 140 125 2.04 2.15 2.10 0.07
Frozen Skin 2 550 560 555 2.74 2.75 2.74 0.00
Frozen Skin 2 150 220 185 2.18 2.34 2.26 0.06
Frozen Skin 2 30 50 40 1.48 1.70 1.59 0.08
Frozen skin 2 10 40 25 1.00 1.60 1.30 0.21
Frozen Skin 2 8000 8700 8350 3.90 3.94 3.92 0.01
Frozen Skin 2 190 140 165 2.28 2.15 2.21 0.05
Frozen Skin 3 10 40 25 1.00 1.60 1.30 0.43
Frozen Skin 3 90 100 95 1.95 2.00 1.98 0.02
Frozen Skin 3 20 10 15 1.30 1.00 1.15 0.21
Frozen Skin 3 220 330 275 2.34 2.52 243 0.12
Frozen Skin 3 100 200 150 2.00 2.30 2.15 0.21
Frozen Skin 3 20 20 20 1.30 1.30 1.30 0.00
Frozen breast 1 50 50 50 1.70 1.70 1.70 0.00
skin on

Frozen SO BF 1 80 120 100 1.90 2.08 1.99 0.12
Frozen SO BF 1 870 620 745 2.94 2.79 2.87 0.10
Frozen SO BF 1 10 10 10 1.00 1.00 1.00 0.00
Frozen SO BF 1 40 50 45 1.60 1.70 1.65 0.07
Frozen SO BF 1 10 10 10 1.00 1.00 1.00 0.00
Frozen SO BF 2 590 610 600 2.77 2.79 2.78 0.01
Frozen SO BF 2 10 10 10 1.00 1.00 1.00 0.00
Frozen SO BF 2 10 20 15 1.00 1.30 1.15 0.21
Frozen SO BF 2 100 140 120 2.00 2.15 2.07 0.10
Frozen SO BF 2 10 10 10 1.00 1.00 1.00 0.00
Frozen SO BF 2 10 10 10 1.00 1.00 1.00 0.00
Frozen SO BF 3 10 10 10 1.00 1.00 1.00 0.00
Frozen SO BF 3 20 20 20 1.30 1.30 1.30 0.00
Frozen SO BF 3 120 120 120 2.08 2.08 2.08 0.00
Frozen SO BF 3 10 20 15 1.00 1.30 1.15 0.21
Frozen SO BF 3 420 370 395 2.62 2.57 2.60 0.04
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Table E3 Raw data of viable counts of S. aureus enumerated from Fresh MSM (CFU/g), Inside MDM (CFU/swab), MDM

Conveyor (CFU/swab) and MSM carcass (CFU/g) during 6-h processing time.

Product Batch S. aureus counts (CFU/g) S. aureus counts (Log 10 CFU/g)
Name no.
Duplicate 1 | Duplicate 2 Mean Log 10 Log 10 Log10 | SD
Duplicate 1 | Duplicate 2 | Mean

MSM (1h) 1 220 130 175 2.34 2.11 2.24 0.16
MSM (2h) 1 280 210 245 245 2.32 2.39 0.09
MSM (3h) 1 1700 1100 1400 3.23 3.04 3.15 0.13
MSM (4h) 1 390 350 370 2.59 2.54 2.57 0.03
MSM (5h) 1 2100 1900 2000 3.32 3.28 3.30 0.03
MSM (6h) 1 3200 2500 2850 3.51 3.40 3.45 0.08
MSM (1h) 2 80 40 60 1.90 1.60 1.75 0.11
MSM (2h) 2 30 40 35 1.48 1.60 1.54 0.04
MSM (3h) 2 20 40 30 1.30 1.60 1.45 0.11
MSM (4h) 2 200 30 115 2.30 1.48 1.89 0.29
MSM (5h) 2 60 200 130 1.78 2.30 2.04 0.18
MSM (6h) 2 110 120 115 2.04 2.08 2.06 0.01
MSM (1h) 3 900 430 665 2.95 2.63 2.79 0.23
MSM (2h) 3 20 60 40 1.30 1.78 1.54 0.34
MSM (3h) 3 470 470 470 2.67 2.67 2.67 0.00
MSM (4h) 3 10 80 45 1.00 1.90 1.45 0.64
MSM (5h) 3 110 40 75 2.04 1.60 1.82 0.31
MSM (6h) 3 300 900 600 2.48 2.95 2.72 0.34
Inside 1 400 600 500 2.60 2.78 2.70 0.12
MDM
Inside 1 300 200 250 2.48 2.30 2.40 0.12
MDM
Inside 1 140 60 100 2.15 1.78 2.00 0.26
MDM
Inside 1 400 230 315 2.60 2.36 2.50 0.17
MDM
Inside 1 100 50 75 2.00 1.70 1.88 0.21
MDM
Inside 1 200 200 200 2.30 2.30 2.30 0.00
MDM
Inside 2 10 10 5 1.00 1.00 1.00 0.00
MDM
Inside 2 50 60 55 1.70 1.78 1.74 0.03
MDM
Inside 2 550 510 530 2.74 2.71 2.72 0.01
MDM
Inside 2 240 270 255 2.38 2.43 241 0.02
MDM
Inside 2 10 10 10 1.00 1.00 1.00 0.00
MDM
Inside 2 30 40 35 1.48 1.60 1.54 0.09
MDM
Inside 3 10 10 10 1.00 1.00 1.00 0.00
MDM
Inside 3 40 10 25 1.60 1.00 1.30 0.43
MDM
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Inside 3 120 250 185 2.08 2.40 2.24 0.23
MDM

Inside 3 30 30 30 1.48 1.48 1.48 0.00
MDM

Inside 3 20 20 20 1.30 1.30 1.30 0.00
MDM

Inside 3 250 270 260 2.40 2.43 241 0.02
MDM

MDM 1 30 10 15 1.48 1.00 1.24 0.17
Conveyor
(1h)

MDM 1 10 10 5 1.00 1.00 1.00 0.00
Conveyor
(2h)

MDM 1 10 10 10 1.00 1.00 1.00 0.00
Conveyor
(3h)

MDM 1 10 10 10 1.00 1.00 1.00 0.00
Conveyor
(4h)

MDM 1 10 10 5 1.00 1.00 1.00 0.00
Conveyor
(5h)

MDM 1 10 10 10 1.00 1.00 1.00 0.00
Conveyor
(6h)

MDM 2 20 30 25 1.30 1.48 1.39 0.06
Conveyor
(1h)

MDM 2 10 10 10 1.00 1.00 1.00 0.00
Conveyor
(2h)

MDM 2 10 10 10 1.00 1.00 1.00 0.00
Conveyor
(3h)

MDM 2 10 10 10 1.00 1.00 1.00 0.00
Conveyor
(4h)

MDM 2 50 40 45 1.70 1.60 1.65 0.03
Conveyor
(5h)

MDM 2 10 10 10 1.00 1.00 1.00 0.00
Conveyor
(6h)

MDM 3 10 10 10 1.00 1.00 1.00 0.00
Conveyor

(1h)

MDM 3 10 10 10 1.00 1.00 1.00 0.00
Conveyor
(2h)

MDM 3 10 10 10 1.00 1.00 1.00 0.00
Conveyor
(3h)

MDM 3 10 10 10 1.00 1.00 1.00 0.00
Conveyor
(4h)

MDM 3 10 10 10 1.00 1.00 1.00 0.00
Conveyor
(5h)

MDM 3 10 10 10 1.00 1.00 1.00 0.00
Conveyor
(6h)
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Carcass
MSM (1h)

200

100

150

2.30

2.00

2.18

0.21

MSM
Carcass
(2h)

40

60

50

1.60

1.78

1.70

0.12

MSM
Carcass
(3h)

100

100

100

2.00

2.00

2.00

0.00

MSM
Carcass
(4h)

130

130

130

2.11

2.11

2.11

0.00

MSM
Carcass
(5h)

70

80

75

1.85

1.90

1.88

0.04

MSM
Carcass
(6h)

10

100

55

1.00

2.00

1.74

0.71

MSM
Carcass

(1h)

10

20

15

1.00

1.30

0.21

MSM
Carcass
(2h)

30

20

1.00

1.48

1.24

0.17

MSM
Carcass
(3h)

100

100

100

2.00

2.00

2.00

0.00

MSM
Carcass
(4h)

1.00

1.00

1.00

0.00

MSM
Carcass
(5h)

70

90

80

1.85

1.95

1.90

0.04

MSM
Carcass
(6h)

50

30

1.00

1.70

1.35

0.25

MSM
Carcass
(1h)

40

40

40

1.60

1.60

1.60

0.00

MSM
Carcass
(2h)

20

40

30

1.30

1.60

1.45

0.21

MSM
Carcass
(3h)

20

1.00

1.30

0.21

MSM
Carcass
(4h)

10

10

10

1.00

1.00

1.00

0.00

MSM
Carcass
(5h)

40

50

45

1.60

1.70

1.65

0.07

MSM
Carcass
(6h)

40

70

55

1.60

1.85

1.72

0.17

Data in red indicate the viable counts of S. aureus of less than 10 colonies.
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Table E4 Raw data of viable counts of S. aureus enumerated from Fresh Skin (CFU/g) and Skinner Conveyor (CFU/swab)

during 6-h processing.

Product Name Batch S. aureus counts (CFU/g) S. aureus counts (Log 10 CFU/g)
no.
Duplicate | Duplicate | Mean Log 10 Log 10 Log 10 SD
1 2 Duplicate 1 Duplicate 2 Mean

Fresh Skin (1h) 1 30 30 30 1.48 1.48 1.48 0.00
Fresh Skin (2h) 1 20 20 20 1.30 1.30 1.30 0.00
Fresh Skin (3h) 1 80 90 85 1.90 1.95 1.93 0.04
Fresh Skin (4h) 1 60 110 85 1.78 2.04 1.93 0.19
Fresh Skin (5h) 1 300 100 200 2.48 2.00 2.30 0.34
Fresh Skin (6h) 1 100 100 100 2.00 2.00 2.00 0.00
Fresh Skin (1h) 2 10 10 10 1.00 1.00 1.00 0.00
Fresh Skin (2h) 2 500 180 340 2.70 2.26 2.48 0.31
Fresh Skin (3h) 2 10 10 10 1.00 1.00 1.00 0.00
Fresh Skin (4h) 2 120 100 110 2.08 2.00 2.04 0.03
Fresh Skin (5h) 2 40 300 170 1.60 2.48 2.04 0.31
Fresh Skin (6h) 2 30 100 65 1.48 2.00 1.74 0.18
Fresh Skin (1h) 3 90 120 105 1.95 2.08 2.02 0.09
Fresh Skin (2h) 3 120 160 140 2.08 2.20 2.14 0.09
Fresh Skin (3h) 3 300 500 400 2.48 2.70 2.59 0.16
Fresh Skin (4h) 3 110 130 120 2.04 2.11 2.08 0.05
Fresh Skin (5h) 3 13700 12700 13200 4.14 4.10 4.12 0.02
Fresh Skin (6h) 3 140 150 145 2.15 2.18 2.16 0.02
Skinner 1 10 10 5 1.00 1.00 1.00 0.00
Conveyor (1h)
Skinner 1 190 10 95 2.28 1.00 1.64 0.45
Conveyor (2h)
Skinner 1 10 10 10 1.00 1.00 1.00 0.00
Conveyor (3h)
Skinner 1 10 10 10 1.00 1.00 1.00 0.00
Conveyor (4h)
Skinner 1 10 10 10 1.00 1.00 1.00 0.00
Conveyor (5h)
Skinner 1 50 100 75 1.70 2.00 1.85 0.11
Conveyor (6h)
Skinner 2 10 10 5 1.00 1.00 1.00 0.00
Conveyor (1h)
Skinner 2 30 30 30 1.48 1.48 1.48 0.00
Conveyor (2h)
Skinner 2 20 10 15 1.30 1.00 1.15 0.11
Conveyor (3h)
Skinner 2 10 10 10 1.00 1.00 1.00 0.00
Conveyor (4h)
Skinner 2 10 10 10 1.00 1.00 1.00 0.00
Conveyor (5h)
Skinner 2 40 10 20 1.60 1.00 1.30 0.21
Conveyor (6h)
Skinner 3 30 60 45 1.48 1.78 1.63 0.11
Conveyor (1h)
Skinner 3 20 10 15 1.30 1.00 1.15 0.11
Conveyor (2h)
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Skinner 3 10 10 10 1.00 1.00 1.00 0.00
Conveyor (3h)
Skinner 3 10 10 10 1.00 1.00 1.00 0.00
Conveyor (4h)
Skinner 3 10 50 30 1.00 1.70 1.35 0.26
Conveyor (5h)
Skinner 3 10 10 10 1.00 1.00 1.00 0.00
Conveyor (6h)

Data in red indicate the viable counts of S. aureus of less than 10 colonies.

Table ES Raw data of viable counts of S. aureus enumerated from Fresh Skin-on Breast Fillet (CFU/g) during 6-h processing

time.
Product Batch S. aureus counts (CFU/g) S. aureus counts (Log 10 CFU/g)
Name no.
Duplicate 1 | Duplicate2 | Mean Log 10 Log 10 Log 10 SD
Duplicate 1 | Duplicate 2 Mean

Fresh SO 1 120 80 100 2.08 1.90 1.99 0.06
BF (1h)
Fresh SO 1 40 70 55 1.60 1.85 1.72 0.09
BF (2h)
Fresh SO 1 350 450 400 2.54 2.65 2.60 0.04
BF (3h)
Fresh SO 1 70 90 80 1.85 1.95 1.90 0.04
BF (4h)
Fresh SO 1 100 150 125 2.00 2.18 2.09 0.06
BF (5h)
Fresh SO 1 110 120 115 2.04 2.08 2.06 0.01
BF (6h)
Fresh SO 2 130 80 105 2.11 1.90 2.01 0.07
BF (1h)
Fresh SO 2 50 70 60 1.70 1.85 1.77 0.05
BF (2h)
Fresh SO 2 900 800 850 2.95 2.90 2.93 0.02
BF (3h)
Fresh SO 2 60 100 80 1.78 2.00 1.89 0.08
BF (4h)
Fresh SO 2 690 700 695 2.84 2.85 2.84 0.00
BF (5h)
Fresh SO 2 600 200 400 2.78 2.30 2.54 0.17
BF (6h)
Fresh SO 3 30 50 40 1.48 1.70 1.59 0.08
BF (1h)
Fresh SO 3 50 70 60 1.70 1.85 1.77 0.05
BF (2h)
Fresh SO 3 400 400 400 2.60 2.60 2.60 0.00
BF (3h)
Fresh SO 3 50 90 70 1.70 1.95 1.83 0.09
BF (4h)
Fresh SO 3 10 10 10 1.00 1.00 1.00 0.00
BF (5h)
Fresh SO 3 200 220 210 2.30 2.34 2.32 0.01
BF (6h)
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Table E6 Raw data of viable counts of S. aureus enumerated from Rubber Fingers (CFU/swab) in the three pluckers.

Product Plucker Day S. aureus counts (CFU/swab) S. aureus counts (Log 10
Name No. CFU/swab)
Duplicate | Duplicate | Mean Log 10 Log 10 Log SD
1 2 Duplicate | Duplicate 10
1 2 Mean

Rubber 1 1 140 150 145 2.15 2.18 2.16 0.02
Finger
Rubber 1 1 240 260 250 2.38 241 2.40 0.02
Finger
Rubber 2 1 10 20 15 1.00 1.30 1.15 0.21
Finger
Rubber 2 1 10 10 10 1.00 1.00 1.00 0.00
Finger
Rubber 3 1 700 530 615 2.85 2.72 2.78 0.09
Finger
Rubber 3 1 50 60 55 1.70 1.78 1.74 0.06
Finger
Rubber 1 2 2450 2520 2485 3.39 3.40 3.40 0.01
Finger
Rubber 1 2 120 90 105 2.08 1.95 2.02 0.09
Finger
Rubber 2 2 10 10 10 1.00 1.00 1.00 0.00
Finger
Rubber 2 2 190 200 195 2.28 2.30 2.29 0.02
Finger
Rubber 3 2 10 10 10 1.00 1.00 1.00 0.00
Finger
Rubber 3 2 530 520 525 2.72 2.72 2.72 0.01
Finger
Rubber 1 3 190 150 170 2.28 2.18 2.23 0.07
Finger
Rubber 1 3 470 280 375 2.67 2.45 2.56 0.16
Finger
Rubber 2 3 40 30 35 1.60 1.48 1.54 0.09
Finger
Rubber 2 3 20 20 20 1.30 1.30 1.30 0.00
Finger
Rubber 3 3 220 200 210 2.34 2.30 232 0.03
Finger
Rubber 3 3 100 90 95 2.00 1.95 1.98 0.03
Finger

Data in red indicate the viable counts of S. aureus of less than 10 colonies.

Table E7 Raw data of viable counts of S. aureus (CFU/swab) enumerated from the Nostrils of live chickens in the farm.

Sampling Chicken S. aureus counts (CFU/swab) S. aureus counts (Log 10 CFU/swab)
site age
Duplicate 1 Duplicate Mean Log 10 Log 10 Log 10 | SD
2 Duplicate | Duplicate 2 | Mean
1
Nostril One week 80 40 60 1.90 1.60 1.75 0.21
Nostril One week 10 10 10 1.00 1.00 1.00 0.00
Nostril One week 10 10 10 1.00 1.00 1.00 0.00
Nostril One week 10 10 10 1.00 1.00 1.00 0.00
Nostril One week 10 30 20 1.00 1.48 1.24 0.34
Nostril One week 10 10 10 1.00 1.00 1.00 0.00

133



Cheng QIAN APPENDIX

Nostril Three 10 10 10 1.00 1.00 1.00 0.00
weeks

Nostril Three 40 40 40 1.60 1.60 1.60 0.00
weeks

Nostril Three 10 10 10 1.00 1.00 1.00 0.00
weeks

Nostril Three 10 10 10 1.00 1.00 1.00 0.00
weeks

Nostril Three 1240 1380 1310 3.09 3.14 3.12 0.03
weeks

Nostril Three 20 20 20 1.30 1.30 1.30 0.00
weeks

Nostril Six weeks 30 10 20 1.48 1.00 1.24 0.34

Nostril Six weeks 3580 204 1892 3.55 2.31 2.93 0.88

Nostril Six weeks 90 30 60 1.95 1.48 1.72 0.34

Nostril Six weeks 70 10 40 1.85 1.00 1.42 0.60

Nostril Six weeks 30 10 20 1.48 1.00 1.24 0.34

Nostril Six weeks 10 10 10 1.00 1.00 1.00 0.00

Table E8 Raw

data of viable counts of S. aureus (CFU/swab) enumerated from the Skin of live chickens in the farm.

Sampling Chicken S. aureus counts (CFU/swab) S. aureus counts (Log 10
site age CFU/swab)
Duplicate | Duplicate 2 Mean Log 10 Log 10 Log10 | SD
1 Duplicate Duplicate Mean
1 2

Skin One week 10 10 10 1.00 1.00 1.00 0.00

Skin One week 10 10 10 1.00 1.00 1.00 0.00

Skin One week 10 10 10 1.00 1.00 1.00 0.00

Skin One week 10 10 10 1.00 1.00 1.00 0.00

Skin One week 60 70 65 1.78 1.85 1.81 0.05

Skin One week 10 10 10 1.00 1.00 1.00 0.00

Skin Three 10 30 20 1.00 1.48 1.24 0.34
weeks

Skin Three 10 10 10 1.00 1.00 1.00 0.00
weeks

Skin Three 80 120 100 1.90 2.08 1.99 0.12
weeks

Skin Three 10 20 15 1.00 1.30 1.15 0.21
weeks

Skin Three 10 10 10 1.00 1.00 1.00 0.00
weeks

Skin Three 20 10 15 1.30 1.00 1.15 0.21
weeks

Skin Six weeks 140 150 145 2.15 2.18 2.16 0.02

Skin Six weeks 10 10 10 1.00 1.00 1.00 0.00

Skin Six weeks 30 60 45 1.48 1.78 1.63 0.21

Skin Six weeks 30 10 20 1.48 1.00 1.24 0.34

Skin Six weeks 20 10 15 1.30 1.00 1.15 0.21

Skin Six weeks 10 10 10 1.00 1.00 1.00 0.00

Data in red indicate the viable counts of S. aureus of less than 10 colonies.
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Appendix F. PCR results of staphylococcal enterotoxin detection

S e e e e e S e -

Figure F1 Multiplex PCR results of staphylococcal enterotoxin detection (Set 1). L: 100bp DNA ladder; Lane 2-
16: colony 1-15 (femA, sei); R: negative control (strain RN4220); W: negative control (distilled water).

sen

Figure F2 Multiplex PCR results of staphylococcal enterotoxin detection (Set 2). L: 100bp DNA ladder; Lane 2-
16: colony 1-15 (femA, sen, sem); R: negative control (strain RN4220); W: negative control (distilled water).

Figure F3 Multiplex PCR results of staphylococcal enterotoxin detection (Set 3). L: 100bp DNA ladder; Lane 2-
16: colony 1-15 (femA, seg, seo); R: negative control (strain RN4220); W: negative control (distilled water).
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Figure F4 Multiplex PCR results of staphylococcal enterotoxin detection (Set 1). L: 100bp DNA ladder; Lane 2-
16: colony 16-30 (femA, sei); R: negative control (strain RN4220); W: negative control (distilled water).
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sem

sen

Figure F5 Multiplex PCR results of staphylococcal enterotoxin detection (Set 2). L: 100bp DNA ladder; Lane 2-
16: colony 16-30 (femA, sem, sen); R: negative control (strain RN4220); W: negative control (distilled water).

femA
seq

Seo:

Figure F6 Multiplex PCR results of staphylococcal enterotoxin detection (Set 3). L: 100bp DNA ladder; Lane 2-
16: colony 16-30 (femA, seg, seo); R: negative control (strain RN4220); W: negative control (distilled water).
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Figure F7 Multiplex PCR results of staphylococcal enterotoxin detection (Set 1). L: 100bp DNA ladder; Lane 2-
16: colony 31-45 (femA, sei); R: negative control (strain RN4220); W: negative control (distilled water).

femA:
sem

sen

Figure F8 Multiplex PCR results of staphylococcal enterotoxin detection (Set 2). L: 100bp DNA ladder; Lane 2-
16: colony 31-45 (femA, sem, sen); R: negative control (strain RN4220); W: negative control (distilled water).

femA
seq

seo

Figure F9 Multiplex PCR results of staphylococcal enterotoxin detection (Set 3). L: 100bp DNA ladder; Lane 2-
16: colony 31-45 (femA, seg, seo); R: negative control (strain RN4220); W: negative control (distilled water).

137



Cheng QIAN APPENDIX

femA

sei

Figure F10 Multiplex PCR results of staphylococcal enterotoxin detection (Set 1). L: 100bp DNA ladder; Lane
2-16: colony 46-60 (femA, sei); R: negative control (strain RN4220); W: negative control (distilled water).

sen
Figure F11 Multiplex PCR results of staphylococcal enterotoxin detection (Set 2). L: 100bp DNA ladder; Lane
2-16: colony 46-60 (femA, sem, sek, sen); R: negative control (strain RN4220); W: negative control (distilled

water).

Figure F12 Multiplex PCR results of staphylococcal enterotoxin detection (Set 3). L: 100bp DNA ladder; Lane
2-16: colony 46-60 (femA, seg, sel, seu, see, seh, seo); R: negative control (strain RN4220); W: negative control
(distilled water).
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femA
seg

sei

5eo:

Figure F13 Multiplex PCR results of staphylococcal enterotoxin detection (Set 2 and Set 3). L: 100bp DNA
ladder; Lane 2-4: colony 4, 26, 39 (femA, seg, sei, seo); Lane 7-8: colony 4, 39; R1: Setl, negative control
(strain RN4220); W1: Setl, negative control (distilled water); R2: Setl, negative control (strain RN4220); W2:

Setl, negative control (distilled water).

femA

sem

sei
sen

Figure F14 Multiplex PCR results of staphylococcal enterotoxin detection (Set 1 and Set 2). L: 100bp DNA
ladder; Lane 2-3: colony 51, 53 (femA, seg, sei, seo); Lane 6-7: colony 4, 39; R1: Setl, negative control (strain
RN4220); W1: Setl, negative control (distilled water); R2: Setl, negative control (strain RN4220); W2: Setl,

negative control (distilled water).
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Appendix G. Results of PCR and purified PCR products in terms of MLST of each

S. a lisglages s

a. MLST PCR results

1200 by
1100 bp

e
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Figure G1 Agarose gel electrophoresis of MLST PCR products amplified with seven house-keeping genes of S.
aureus isolates. Lane L: 100bp DNA ladder. The first and second numbers of each lane represent the number of
S. aureus isolates (1: colony 1, 10: colony 10, 11: colony 11, 12: colony 12, 13: colony 13, 27: colony 27). The
last number of each lane represents the genes being amplified (1: ygi 516bp, 2: arc 456bp). N1 and N2: negative

controls (distilled water).
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Figure G2 Agarose gel electrophoresis of MLST PCR products amplified with seven house-keeping genes of S.
aureus isolates. Lane L: 100bp DNA ladder. The first or first two numbers of each lane represent the number of
S. aureus isolates (1: colony 1, 10: colony 10, 11: colony 11, 12: colony 12, 13: colony 13, 27: colony 27). The
last number of each lane represents the genes being amplified (3: pta 474bp, 4: aro 456bp, 5: glp 465bp). N3 and

N4: negative controls (distilled water).
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Figure G3 Agarose gel electrophoresis of MLST PCR products amplified with seven house-keeping genes of S.
aureus isolates. Lane L: 100bp DNA ladder. The first or first two numbers of each lane represent the number of
S. aureus isolates (1: colony 1, 10: colony 10, 11: colony 11, 12: colony 12, 13: colony 13, 27: colony 27). The
last number of each lane represents the genes being amplified (5: glp 465bp, 6: gmk 417bp, 7: tpi 402bp). NS,
N6 and N7: negative controls (distilled water).

1200 bp

Figure G4 Agarose gel electrophoresis of MLST PCR products amplified with seven house-keeping genes of S.
aureus isolates. Lane L: 100bp DNA ladder. The first number of each lane represents the number of S. aureus
isolates (2: colony 2, 3: colony 3, 4: colony 4, 5: colony 5). The last number of each lane represents the genes
being amplified (1: yqi 516bp, 2: arc 456bp, 3: pta 474bp, 4: aro 456bp). N1, N2 and N3: negative controls
(distilled water).

Figure G5 Agarose gel electrophoresis of MLST PCR products amplified with seven house-keeping genes of S.
aureus isolates. Lane L: 100bp DNA ladder. The first number of each lane represents the number of S. aureus
isolates (2: colony 2, 3: colony 3, 4: colony 4, 5: colony 5). The last number of each lane represents the genes
being amplified (5: glp 465bp, 6: gmk 417bp, 7: tpi 402bp). N4, N5, N6 and N7: negative controls (distilled

water).
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Figure G6 Agarose gel electrophoresis of MLST PCR products amplified with seven house-keeping genes of S.
aureus isolates. Lane L: 100bp DNA ladder. The first number of each lane represents the number of S. aureus
isolates (6: colony 6, 7: colony 7, 8: colony 8, 9: colony 9). The last number of each lane represents the genes
being amplified (1: yqi 516bp, 2: arc 456bp, 3: pta 474bp, 4: aro 456bp). N1, N2 and N3: negative controls
(distilled water).

Figure G7 Agarose gel electrophoresis of MLST PCR products amplified with seven house-keeping genes of S.
aureus isolates. Lane L: 100bp DNA ladder. The first number of each lane represents the number of S. aureus
isolates (6: colony 6, 7: colony 7, 8: colony 8, 9: colony 9). The last number of each lane represents the genes
being amplified (5: glp 465bp, 6: gmk 417bp, 7: tpi 402bp). N4, N5, N6 and N7: negative controls (distilled

water).

1200 bp

Figure G8 Agarose gel electrophoresis of MLST PCR products amplified with seven house-keeping genes of S.
aureus isolates. Lane L: 100bp DNA ladder. The first two numbers of each lane represent the number of S.
aureus isolates (14: colony 14, 15: colony 15, 17: colony 17). The last number of each lane represents the genes
being amplified (1: yqi 516bp, 2: arc 456bp, 3: pta 474bp, 4: aro 456bp). N1, N2 and N3: negative controls
(distilled water).
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Figure G9 Agarose gel electrophoresis of MLST PCR products amplified with seven house-keeping genes of S.
aureus isolates. Lane L: 100bp DNA ladder. The first number of each lane represents the number of S. aureus
isolates (14: colony 14, 15: colony 15, 17: colony 17). The last number of each lane represents the genes being
amplified (5: glp 465bp, 6: gmk 417bp, 7: tpi 402bp). N4, N5, N6 and N7: negative controls (distilled water).
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Figure G10 Agarose gel electrophoresis of MLST PCR products amplified with seven house-keeping genes of S.
aureus isolates. Lane L: 100bp DNA ladder. The first two numbers of each lane represent the number of S.
aureus isolates (16: colony 16, 18: colony 18, 19: colony 19, 20: colony 20). The last number of each lane
represents the genes being amplified (1: yqi 516bp, 2: arc 456bp, 3: pta 474bp, 4: aro 456bp). N1, N2 and N3:

negative controls (distilled water).

Figure G11 Agarose gel electrophoresis of MLST PCR products amplified with seven house-keeping genes of S.
aureus isolates. Lane L: 100bp DNA ladder. The first number of each lane represents the number of S. aureus
isolates (16: colony 16, 18: colony 18, 19: colony 19, 20: colony 20). The last number of each lane represents
the genes being amplified (5: glp 465bp, 6: gmk 417bp, 7: tpi 402bp). N4, N5, N6 and N7: negative controls
(distilled water).
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1200 bp:

Figure G12 Agarose gel electrophoresis of MLST PCR products amplified with seven house-keeping genes of S.
aureus isolates. Lane L: 100bp DNA ladder. The first two numbers of each lane represent the number of S.
aureus isolates (21: colony 21, 22: colony 22, 23: colony 23, 24: colony 24). The last number of each lane
represents the genes being amplified (1: yqi 516bp, 2: arc 456bp, 3: pta 474bp, 4: aro 456bp). N1, N2 and N3:

negative controls (distilled water).
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Figure G13 Agarose gel electrophoresis of MLST PCR products amplified with seven house-keeping genes of S.
aureus isolates. Lane L: 100bp DNA ladder. The first number of each lane represents the number of S. aureus
isolates (21: colony 21, 22: colony 22, 23: colony 23, 24: colony 24). The last number of each lane represents
the genes being amplified (5: glp 465bp, 6: gmk 417bp, 7: tpi 402bp). N4, N5, N6 and N7: negative controls
(distilled water).

Figure G14 Agarose gel electrophoresis of MLST PCR products amplified with seven house-keeping genes of S.
aureus isolates. Lane L: 100bp DNA ladder. The first two numbers of each lane represent the number of S.
aureus isolates (25: colony 25, 28: colony 28, 29: colony 29, 30: colony 30). The last number of each lane
represents the genes being amplified (1: yqi 516bp, 2: arc 456bp, 3: pta 474bp, 4: aro 456bp). N1, N2 and N3:

negative controls (distilled water).
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Figure G15 Agarose gel electrophoresis of MLST PCR products amplified with seven house-keeping genes of S.
aureus isolates. Lane L: 100bp DNA ladder. The first number of each lane represents the number of S. aureus
isolates (25: colony 25, 28: colony 28, 27: colony 27). The last number of each lane represents the genes being
amplified (5: glp 465bp, 6: gmk 417bp, 7: tpi 402bp). N4, N5, N6 and N7: negative controls (distilled water).
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Figure G16 Agarose gel electrophoresis of MLST PCR products amplified with seven house-keeping genes of S.
aureus isolates. Lane L: 100bp DNA ladder. The first two numbers of each lane represent the number of S.
aureus isolates (26: colony 26). The last number of each lane represents the genes being amplified (1: yqi 516bp,
2: arc 456bp, 3: pta 474bp, 4: aro 456bp, 5: glp 465bp, 6: gmk 417bp, 7: tpi 402bp). N1, N2, N3, N4, N5, N6
and N7: negative controls (distilled water).
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Figure G17 Agarose gel electrophoresis of MLST PCR products amplified with seven house-keeping genes of S.
aureus isolates. Lane L: 100bp DNA ladder. The first two numbers of each lane represent the number of S.
aureus isolates (31: colony 31, 32: colony 32, 33: colony 33, 34: colony 34). The last number of each lane
represents the genes being amplified (1: yqi 516bp, 2: arc 456bp, 3: pta 474bp, 4: aro 456bp). N1, N2 and N3:
negative controls (distilled water).
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Figure G18 Agarose gel electrophoresis of MLST PCR products amplified with seven house-keeping genes of S.
aureus isolates. Lane L: 100bp DNA ladder. The first number of each lane represents the number of S. aureus
isolates (31: colony 31, 32: colony 32, 33: colony 33, 34: colony 34). The last number of each lane represents
the genes being amplified (5: glp 465bp, 6: gmk 417bp, 7: tpi 402bp). N4, N5, N6 and N7: negative controls
(distilled water).
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Figure G19 Agarose gel electrophoresis of MLST PCR products amplified with seven house-keeping genes of S.
aureus isolates. Lane L: 100bp DNA ladder. The first two numbers of each lane represent the number of S.
aureus isolates (35: colony 35, 39: colony 39, 40: colony 40, 51: colony 51). The last number of each lane
represents the genes being amplified (1: yqi 516bp, 2: arc 456bp, 3: pta 474bp, 4: aro 456bp). N1, N2 and N3:

negative controls (distilled water).

Figure G20 Agarose gel electrophoresis of MLST PCR products amplified with seven house-keeping genes of S.
aureus isolates. Lane L: 100bp DNA ladder. The first number of each lane represents the number of S. aureus
isolates (35: colony 35, 39: colony 39, 40: colony 40, 51: colony 51). The last number of each lane represents
the genes being amplified (5: glp 465bp, 6: gmk 417bp, 7: tpi 402bp). N4, N5, N6 and N7: negative controls
(distilled water).
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Figure G21 Agarose gel electrophoresis of MLST PCR products amplified with seven house-keeping genes of S.
aureus isolates. Lane L: 100bp DNA ladder. The first two numbers of each lane represent the number of S.
aureus isolates (37: colony 37). The last number of each lane represents the genes being amplified (1: yqi 516bp,
2: arc 456bp, 3: pta 474bp, 4: aro 456bp, 5: glp 465bp, 6: gmk 417bp, 7: tpi 402bp). N1, N2, N3, N4, N5, N6

and N7: negative controls (distilled water).

Figure G22 Agarose gel electrophoresis of MLST PCR products amplified with seven house-keeping genes of S.
aureus isolates. Lane L: 100bp DNA ladder. The first two numbers of each lane represent the number of S.
aureus isolates (41: colony 41, 43: colony 43, 44: colony 44, 45: colony 45, 46: colony 46, 47: colony 47, 48:
colony 48, 49: colony 49). The last number of each lane represents the genes being amplified (1: yqi 516bp, 3:
pta 474bp). N1 and N3: negative controls (distilled water).

Figure G23 Agarose gel electrophoresis of MLST PCR products amplified with seven house-keeping genes of S.
aureus isolates. Lane L: 100bp DNA ladder. The first number of each lane represents the number of S. aureus
isolates (41: colony 41, 43: colony 43, 44: colony 44, 45: colony 45, 46: colony 46, 47: colony 47, 48: colony
48, 49: colony 49). The last number of each lane represents the genes being amplified (2: arc 456bp). N2:

negative controls (distilled water).
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Figure G24 Agarose gel electrophoresis of MLST PCR products amplified with seven house-keeping genes of S.
aureus isolates. Lane L: 100bp DNA ladder. The first number of each lane represents the number of S. aureus
isolates (41: colony 41, 43: colony 43, 44: colony 44, 45: colony 45, 46: colony 46, 47: colony 47, 48: colony
48, 49: colony 49). The last number of each lane represents the genes being amplified (4: aro 456bp, 5: glp
465bp). N4 and N5: negative controls (distilled water).

1200 by

13608
oy
600 bp
500 bp

400 bp
300 bp

200bp

100 bp

Figure G25 Agarose gel electrophoresis of MLST PCR products amplified with seven house-keeping genes of S.
aureus isolates. Lane L: 100bp DNA ladder. The first number of each lane represents the number of S. aureus
isolates (41: colony 41, 43: colony 43, 44: colony 44, 45: colony 45, 46: colony 46, 47: colony 47, 48: colony
48, 49: colony 49). The last number of each lane represents the genes being amplified (6: gmk 417bp, 7: tpi
402bp). N6 and N7: negative controls (distilled water).
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Figure G26 Agarose gel electrophoresis of MLST PCR products amplified with seven house-keeping genes of S.
aureus isolates. Lane L: 100bp DNA ladder. The first two numbers of each lane represent the number of S.
aureus isolates (42: colony 42, 50: colony 50). The last number of each lane represents the genes being
amplified (1: yqi 516bp, 2: arc 456bp, 3: pta 474bp, 4: aro 456bp, 5: glp 465bp, 6: gmk 417bp). N1, N2, N3, N4,
NS5 and N6: negative controls (distilled water).
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Figure G27 Agarose gel electrophoresis of MLST PCR products amplified with seven house-keeping genes of S.
aureus isolates. Lane L: 100bp DNA ladder. The first two numbers of each lane represent the number of S.
aureus isolates (52: colony 52, 54: colony 54, 55: colony 55, 56: colony 56, 57: colony 57, 58: colony 58, 59:
colony 59, 60: colony 60). The last number of each lane represents the genes being amplified (1: yqi 516bp, 2:
arc 456bp). N1: negative controls (distilled water).

Figure G28 Agarose gel electrophoresis of MLST PCR products amplified with seven house-keeping genes of S.
aureus isolates. Lane L: 100bp DNA ladder. The first two numbers of each lane represent the number of S.
aureus isolates (54: colony 54, 55: colony 55, 56: colony 56, 57: colony 57, 58: colony 58, 59: colony 59, 60:
colony 60). The last number of each lane represents the genes being amplified (2: arc 456bp, 3: pta 474bp). N2

and N3: negative controls (distilled water).
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Figure G29 Agarose gel electrophoresis of MLST PCR products amplified with seven house-keeping genes of S.
aureus isolates. Lane L: 100bp DNA ladder. The first two numbers of each lane represent the number of S.
aureus isolates (52: colony 52, 54: colony 54, 55: colony 55, 56: colony 56, 57: colony 57, 58: colony 58, 59:
colony 59, 60: colony 60). The last number of each lane represents the genes being amplified (4: aro 456bp, 5:
glp 465bp). N4: negative controls (distilled water).
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Figure G30 Agarose gel electrophoresis of MLST PCR products amplified with seven house-keeping genes of S.
aureus isolates. Lane L: 100bp DNA ladder. The first two numbers of each lane represent the number of S.
aureus isolates (52: colony 52, 54: colony 54, 55: colony 55, 56: colony 56, 57: colony 57, 58: colony 58, 59:
colony 59, 60: colony 60). The last number of each lane represents the genes being amplified (5: glp 465bp, 6:
gmk 417bp). N5 and N6: negative controls (distilled water).
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Figure G31 Agarose gel electrophoresis of MLST PCR products amplified with seven house-keeping genes of S.
aureus isolates. Lane L: 100bp DNA ladder. The first two numbers of each lane represent the number of S.
aureus isolates (52: colony 52, 54: colony 54, 55: colony 55, 56: colony 56, 57: colony 57, 58: colony 58, 59:
colony 59, 60: colony 60). The last number of each lane represents the genes being amplified (7: tpi 402bp). N7:

negative controls (distilled water).
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b. Results of purified PCR products
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Figure G32 Agarose gel electrophoresis of purified MLST PCR products amplified with seven house-keeping
genes of S. aureus isolate. Lane L: 100bp DNA ladder. The first numbers of each lane represent the number of S.
aureus isolate (1: colony 1). The last number of each lane represents the seven house-keeping genes of S. aureus
isolate (1: yqi 516bp, 2: arc 456bp, 3: pta 474bp, 4: aro 456bp, 5: glp 465bp, 6: gmk 417bp).

Figure G33 Agarose gel electrophoresis of purified MLST PCR products amplified with seven house-keeping
genes of S. aureus isolate. Lane L: 100bp DNA ladder. The first numbers of each lane represent the number of S.
aureus isolate (2: colony 2). The last number of each lane represents the seven house-keeping genes of S. aureus
isolate (1: yqi 516bp, 2: arc 456bp, 3: pta 474bp, 4: aro 456bp, 5: glp 465bp, 6: gmk 417bp).
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Figure G34 Agarose gel electrophoresis of purified MLST PCR products amplified with seven house-keeping
genes of S. aureus isolate. Lane L: 100bp DNA ladder. The first numbers of each lane represent the number of S.
aureus isolate (3: colony 3). The last number of each lane represents the seven house-keeping genes of S. aureus
isolate (1: ygi 516bp, 2: arc 456bp, 3: pta 474bp, 4: aro 456bp, 5: glp 465bp, 6: gmk 417bp).

Figure G35 Agarose gel electrophoresis of purified MLST PCR products amplified with seven house-keeping
genes of S. aureus isolate. Lane L: 100bp DNA ladder. The first numbers of each lane represent the number of S.
aureus isolate (5: colony 5). The last number of each lane represents the seven house-keeping genes of S. aureus
isolate (1: yqi 516bp, 2: arc 456bp, 3: pta 474bp, 4: aro 456bp, 5: glp 465bp, 6: gmk 417bp).

Figure G36 Agarose gel electrophoresis of purified MLST PCR products amplified with seven house-keeping
genes of S. aureus isolates. Lane L: 100bp DNA ladder. The first numbers of each lane represent the number of
S. aureus isolate (6: colony 6, 7: colony 7, 8: colony 8). The last number of each lane represents the seven
house-keeping genes of S. aureus isolate (1: yqi 516bp, 2: arc 456bp, 3: pta 474bp, 4: aro 456bp, 5: glp 465bp,
6: gmk 417bp).
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1200 bp:

Figure G37 Agarose gel electrophoresis of purified MLST PCR products amplified with seven house-keeping
genes of S. aureus isolates. Lane L: 100bp DNA ladder. The first numbers of each lane represent the number of
S. aureus isolate (8: colony 8, 9: colony 9). The last number of each lane represents the seven house-keeping
genes of S. aureus isolate (1: yqi 516bp, 2: arc 456bp, 3: pta 474bp, 4: aro 456bp, 5: glp 465bp, 6: gmk 417bp).

Figure G38 Agarose gel electrophoresis of purified MLST PCR products amplified with seven house-keeping
genes of S. aureus isolates. Lane L: 100bp DNA ladder. The first numbers of each lane represent the number of
S. aureus isolate (10: colony 10, 11: colony 11, 12: colony 12). The last number of each lane represents the
seven house-keeping genes of S. aureus isolate (1: yqi 516bp, 2: arc 456bp, 3: pta 474bp, 4: aro 456bp, 5: glp
465bp, 6: gmk 417bp).

Figure G39 Agarose gel electrophoresis of purified MLST PCR products amplified with seven house-keeping
genes of S. aureus isolates. Lane L: 100bp DNA ladder. The first numbers of each lane represent the number of
S. aureus isolate (12: colony 12, 13: colony 13). The last number of each lane represents the seven house-
keeping genes of S. aureus isolate (1: yqi S16bp, 2: arc 456bp, 3: pta 474bp, 4: aro 456bp, 5: glp 465bp, 6: gmk
417bp).
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Figure G40 Agarose gel electrophoresis of purified MLST PCR products amplified with seven house-keeping
genes of S. aureus isolates. Lane L: 100bp DNA ladder. The first numbers of each lane represent the number of
S. aureus isolate (14: colony 14, 15: colony 15, 16: colony 16). The last number of each lane represents the
seven house-keeping genes of S. aureus isolate (1: ygi 516bp, 2: arc 456bp, 3: pta 474bp, 4: aro 456bp, 5: glp
465bp, 6: gmk 417bp).
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Figure G41 Agarose gel electrophoresis of purified MLST PCR products amplified with seven house-keeping
genes of S. aureus isolates. Lane L: 100bp DNA ladder. The first numbers of each lane represent the number of
S. aureus isolate (16: colony 16, 17: colony 17, 18: colony 18). The last number of each lane represents the
seven house-keeping genes of S. aureus isolate (1: yqi 516bp, 2: arc 456bp, 3: pta 474bp, 4: aro 456bp, 5: glp
465bp, 6: gmk 417bp).
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Figure G42 Agarose gel electrophoresis of purified MLST PCR products amplified with seven house-keeping
genes of S. aureus isolates. Lane L: 100bp DNA ladder. The first numbers of each lane represent the number of
S. aureus isolate (24: colony 24, 25: colony 25, 28: colony 28). The last number of each lane represents the
seven house-keeping genes of S. aureus isolate (1: yqi 516bp, 2: arc 456bp, 3: pta 474bp, 4: aro 456bp, 5: glp
465bp, 6: gmk 417bp).
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Figure G43 Agarose gel electrophoresis of purified MLST PCR products amplified with seven house-keeping
genes of S. aureus isolates. Lane L: 100bp DNA ladder. The first numbers of each lane represent the number of
S. aureus isolate (28: colony 28, 29: colony 29, 31: colony 31). The last number of each lane represents the
seven house-keeping genes of S. aureus isolate (1: yqi 516bp, 2: arc 456bp, 3: pta 474bp, 4: aro 456bp, 5: glp
465bp, 6: gmk 417bp).
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Figure G44 Agarose gel electrophoresis of purified MLST PCR products amplified with seven house-keeping
genes of S. aureus isolates. Lane L: 100bp DNA ladder. The first numbers of each lane represent the number of
S. aureus isolate (26: colony 26, 32: colony 32, 36: colony 36). The last number of each lane represents the
seven house-keeping genes of S. aureus isolate (1: yqi 516bp, 2: arc 456bp, 3: pta 474bp, 4: aro 456bp, 5: glp
465bp, 6: gmk 417bp).

1200 by

1100 b
1000 bp
Ol
700 by
600 by
500b
400 b

300 bp

200 bp

100 bp:

Figure G45 Agarose gel electrophoresis of purified MLST PCR products amplified with seven house-keeping
genes of S. aureus isolates. Lane L: 100bp DNA ladder. The first numbers of each lane represent the number of
S. aureus isolate (36: colony 36, 37: colony 37, 14: colony 14). The last number of each lane represents the
seven house-keeping genes of S. aureus isolate (1: yqi 516bp, 2: arc 456bp, 3: pta 474bp, 4: aro 456bp, 5: glp
465bp, 6: gmk 417bp).
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Figure G46 Agarose gel electrophoresis of purified MLST PCR products amplified with seven house-keeping
genes of S. aureus isolates. Lane L: 100bp DNA ladder. The first numbers of each lane represent the number of
S. aureus isolate (41: colony 41, 42: colony 42, 43: colony 43). The last number of each lane represents the
seven house-keeping genes of S. aureus isolate (1: ygi 516bp, 2: arc 456bp, 3: pta 474bp, 4: aro 456bp, 5: glp
465bp, 6: gmk 417bp).

Figure G47 Agarose gel electrophoresis of purified MLST PCR products amplified with seven house-keeping
genes of S. aureus isolates. Lane L: 100bp DNA ladder. The first numbers of each lane represent the number of
S. aureus isolate (43: colony 43, 44: colony 44, 45: colony 45). The last number of each lane represents the
seven house-keeping genes of S. aureus isolate (1: yqi 516bp, 2: arc 456bp, 3: pta 474bp, 4: aro 456bp, 5: glp
465bp, 6: gmk 417bp).

Figure G48 Agarose gel electrophoresis of purified MLST PCR products amplified with seven house-keeping
genes of S. aureus isolates. Lane L: 100bp DNA ladder. The first numbers of each lane represent the number of
S. aureus isolate (46: colony 46, 47: colony 47, 48: colony 48). The last number of each lane represents the
seven house-keeping genes of S. aureus isolate (1: yqi 516bp, 2: arc 456bp, 3: pta 474bp, 4: aro 456bp, 5: glp
465bp, 6: gmk 417bp).
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Figure G49 Agarose gel electrophoresis of purified MLST PCR products amplified with seven house-keeping
genes of S. aureus isolates. Lane L: 100bp DNA ladder. The first numbers of each lane represent the number of
S. aureus isolate (46: colony 46, 47: colony 47, 48: colony 48). The last number of each lane represents the
seven house-keeping genes of S. aureus isolate (1: ygi 516bp, 2: arc 456bp, 3: pta 474bp, 4: aro 456bp, 5: glp
465bp, 6: gmk 417bp).

Figure G50 Agarose gel electrophoresis of purified MLST PCR products amplified with seven house-keeping
genes of S. aureus isolates. Lane L: 100bp DNA ladder. The first numbers of each lane represent the number of
S. aureus isolate (52: colony 52, 54: colony 54, 55: colony 55). The last number of each lane represents the
seven house-keeping genes of S. aureus isolate (1: yqi 516bp, 2: arc 456bp, 3: pta 474bp, 4: aro 456bp, 5: glp
465bp, 6: gmk 417bp).

Figure G51 Agarose gel electrophoresis of purified MLST PCR products amplified with seven house-keeping
genes of S. aureus isolates. Lane L: 100bp DNA ladder. The first numbers of each lane represent the number of
S. aureus isolate (55: colony 55, 56: colony 56, 57: colony 57). The last number of each lane represents the
seven house-keeping genes of S. aureus isolate (1: yqi 516bp, 2: arc 456bp, 3: pta 474bp, 4: aro 456bp, 5: glp
465bp, 6: gmk 417bp).
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Figure G52 Agarose gel electrophoresis of purified MLST PCR products amplified with seven house-keeping
genes of S. aureus isolates. Lane L: 100bp DNA ladder. The first numbers of each lane represent the number of
S. aureus isolate (51: colony 51, 56: colony 56, 53: colony 53, 58: colony 58). The last number of each lane
represents the seven house-keeping genes of S. aureus isolate (1: ygi 516bp, 2: arc 456bp, 3: pta 474bp, 4: aro
456bp, 5: glp 465bp, 6: gmk 417bp).
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Figure G53 Agarose gel electrophoresis of purified MLST PCR products amplified with seven house-keeping
genes of S. aureus isolates. Lane L: 100bp DNA ladder. The first numbers of each lane represent the number of
S. aureus isolate (58: colony 58, 59: colony 59, 60: colony 60). The last number of each lane represents the
seven house-keeping genes of S. aureus isolate (1: yqi 516bp, 2: arc 456bp, 3: pta 474bp, 4: aro 456bp, 5: glp
465bp, 6: gmk 417bp).
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Appendix H. Sequencing results of the seven house-keeping genes of each S .

isolates
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S e P I

TTass sy 455 465 ark
GOGGTGOTAC TGGTTATGCA ATCAACCCAG CACGT. ... ..........

159

aureus



Cheng QIAN

APPENDIX

Llignment: D:\Study‘Mastersequencing resulthconsensus sequences‘colony 1\gmk. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Alignment: D:vStudyillasterisequencing resulthconsensus sequencesicolony 1%pta. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Alignment: D:\StudyiNMasterisequencing result’consensus sequences’colony 1hipi. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

o e P
5 15 25 35
COANTATTTG AAGATCCAAG TACATCATAT AMGTATTCTA TTT

I PP R
55

45
CAATGAC AACACGTCAA
B P N

EE 5 85 95 105 116
ATGUGTGAAG GTGAMGTTGA TGGCGTAGAT TACTTTTTTA AAACTAGGGA TGOGTTTGAL

R I l..o| U
125 135 145 155

ACACCAGTTC AATATGTTAA AGATACAATG GACGAAGGTC ATGATGTATT TTTAGAAATT

245 255 265 25 285 295
CAACTAGAAG GTGCAMAGCA ACTTAGAAAG AMATTTCCAG ATOGCOTTATT TATTTTCTTA

305 315 325 "335

365 375 385 395

GAGAAAATAC AMMGTCGTAT TAACGAAGCG COTAAAGAAG TTGAANTGAT GAATTTA...

P O O (PP PP I P
25 35

5 15 45 55
GUAACACAAT TACAAGCAAC AGATTATGTT ACACCAATCG TGTTAGGTGA TGAGACTAMG

65

e P e P
7 85 a5

5 105
GTTCAATCTT TAGCGCAAAL ACTTGATCTT GATATTTCTA ATATTGAATT AATTAATCCT

Tims 135 145 185

165
GOGACAAGTG AATTGAAAGT TGAATTAGTT CAATCATTTG TTGAACGACG TAAAGGTAAA

O e 1 I P I
185 195 205 215

GEGACTGAMG AACAAGCACA AGAATTATTA AMCAATGTGA ACTACTTCGG TACAATGCTT

R e o e P I
245 255 265 275

GTTTATGCTG GTAAAGCAGA TGGTTTAGTT AGTGGTCCAG CACATTCAAC AGGAGACACT
305 315 325 335 345 355
GTGCGTCCAG CTTTACAAAT CATCAAMACG ABACCAGGTG TATCAAGAAC ATCAGGTATC

B 375 385 395

405
TTCTTTATGA TTAAAGGTGA TGAACAATAC ATCTTTGGTG ATTGTGCAAT CAATCCAGAA

Cams 435 445 455

115

225 235

285 295

B e P
475

465
CTTGATTCAC AAGGACTTGC AGAAATTGCA GTAGAAAGTG CAAAATCAGC ATTA......

B P e e
55

5 15 35 45
CACGAAATAG ATGAAGAAAT TAACAAMAAS GUGCACGCTA TTTTCARACA TGGAATGACT

e e
95

105 115

6b 5 35
CCAATTATTT GTGTTGGTGA AACAGACGAS GAGCGTGAAL GTGGTAAAGT TAACGATGTT

160

. |
285 295
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Colony 2:

Alignment: D:4StudviMasterhsequencing result’consensus sequenceshcolony 1AVWQI. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Alignment: D:yStudyviMaster‘\sequencing result'consensus sequenceshcolony Zharc. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

5
GCOETTTALAG
R
65
GAGACGGGTT

125
GOACAAGGAC
R

185
CCTGCATTTA
PR

245
CARTCTATTG
PR

305
CAGTCACCAA
R P

365
GTTGATAGCA
P

425
ACTGCTGARA

ass
GTARACTCAC

5
TTATTAATCC

65
TGTGGETGCAL

125

TTASCTGALS
N
185

AAAGATGATC
el
245

GAAGTTGALG

P
306

GGTTATAGAS

|

T es
COAACTTTAG

15
ACGTGCCAGC

e
75
TGAATOCAAG
135
AABATCCAGC
R
195
CAGTGAATAA
vl
255
TGACTGCTGA
R -
315
TGCTTGTCAA
R
375
TGGTATATCA
R
435
ATTTAGTAGA
“ags
RACATAAAGC

15
ABCAAGCTAL
Ts
TETCACAGGG

135
TGAATAGTGA
R -

195
CACGATTCAA
|

255
AATTACAAAA
R .

316
AAGTAGTTGC
R .

375
CAGACGCTAL
| \

lazg
AAAATACCTA

25
CTATGATTTA

.85“

TGAGATTGAT

145
ACGAATTGCT

ERERIAE
AGTATGTGGT

e
AAATGACATC

e
CAACAGTCGC

RENIEE
TGGTTTAACA

ke
GCAATATGGT
[P

505

METACGTGCA

l...
25
ATCGAACAGT
l...
a5
TATGATAGGC
l....
145
TAGAACTGTA

T 05
TAACCCAACC

" ek
AGAACAGCCA

=
GTCACCACTA

“ass
BAMTATTGTC

T ags
TGAAGGTGTT

161

35
GGTGCGACTT
I

95
GAMGTTATCA
155
GCTATGARAG
R P
215
TCTGGGTTAL
R P
275
GTGCTAGCTG
R P
335
TTCGGTTTTA
R
395
GATGTATTTA
R P
455
ATTTCAAGAG
515
CAGCAA. . ..

35
GACACAACGC
95
TATTGGTTGG

155
GLUACAATCG
R
215
ALACCAATTG
R
275
GACTCAGTCT
R .
336
CCTCAATCTA
R .
395
ATTGCATGCG
R P
455
GAMGCG. ...

R
45
TAATAGAACA
105
TCGGTAMCGT
165
GTGGCTTGCC
P
225
AGTCGATTCA
P
285
GCGGTATGGA
P P
345
BAATGGGACA
P
405
ATCAATATCA
P P
465
BAGAACAAGA

el
]
TATTATTAAL
e
115
ACTACBAGCA
(PR
175
AGAAACAGTA
R
235
ATTAGCATAT
R
295
GANTATGTCT
R
355
TCAATCAATG
R P
415
TATGGGTATT
R
475
TACATTTGCT

45 55
CGLCAATGCC ATTGGATACT

105 115
AMACTGALAT CAATCGCATT

165 175
TTACACGTGT GOAAGTAGAT

Tz 53k
GTCCTTTTTA TACGARAGAA

L "5k
TTASAGASGA TOCAGGACET

C3aE T TR
TACTAGAACA CCAGTTAATT

TTaos T a1
GTGOTEGEGG TATTCCAGTT
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Alignment :

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Alignment :

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Alignment: D:yvStudyiMasterisequencing resulthconsensus sequenceshcolony 2hemk. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

O e e P I e
5 15 25 35 48 56
AATTTTAATT CTTTAGGATT AGATGATACT TATGAAGCTT TAMATATTCC AATTGAAGAT
P e o e P I |
65 75 8 108 115
TTTCATTTAL TTAAAGAMAT TATTTCGAMLS AMAGAATTAG ATGGCTTTAL TATCACAATT
R e N P L P I e |
125 135 145 165 175
CCTCATAMAG AACGTATCAT ACCGTATTTA GATTATGTTG ATGAACAAGC GATTAATGCA
R P P e N L e [ e rr |
185 195 205 225 235
GGTGCAGTTA ACACTGTTTT GATAAMAGAT GGCAAGTGGA TAGGGTATAL TACAGATGGT
R P I e
245 255 265 285 295
ATTGGTTATG TTAAAGGATT GCACAGCGTT TATCCAGATT TAGAMAATGC ATACATTTTA
R P I e e T I
305 315 325 345 355
ATTTTGGGOG CAGGTGGTGC AAGTAMAGGT ATTGCTTATG AATTAGCAMSL ATTTGTAAAG
. I I o e
365 375 385 405 415
CCCAMATTAA CTGTTGCGAM TAGAACGATG GCTCGTTTTG AATCTTGGAMA TTTAAATATA

e L T |
5 &

TTams’ T T Tams 245 465 ars
AACCAAATTT CATTGOCAGA TOCTGAMAAG TATTTA. ... ... ... . o.. ... ...
| | | | | A | | | |

ags a9k 505 515 313 535
| | - [ | | |

545 555 565 575 213 13

e e e L o e
5 15 25 35 45 55
GGTGCTGATT GGATTGTCAT CACAGCTGGA TGGGGATTAG CGGTTACAAT GGGTGTGTTT
e e I o L o A e
65 75 85 95 105 115
GCTGTCGGTC AATTCTCAGG TGCACATTTA AACCCAGCGS TGTCTTTAGC TCTTGCATTA
e e P
125 135 145 155 185 175
GACGGAAGTT TTGATTGGTC ATTAGTTCCT GGTTATATTG TTGCTCAAAT GTTAGGTGCA
e e o L P B
185 195 205 215 225 235
ATTGTCOGAG CAACAATTCT ATGGTTAATG TACTTGCCAC ATTCGAAAGC GACAGAAGAA
e e e e P
245 255 265 275 285 295
GCTGGCGCGA AATTAGGTGT TTTCTCTACA GCACCGGCTA TTAAGAATTA CTTTGCCAAC
e e o e o L P R r
305 315 325 335 345 355
TTTTTAAGTG ACATTATCCG AACAATGGCA TTAACTTTAG GTATTTTATT TATCGGTGTA
T e
385 375 385 395 405 415
AACAMBATTG CCGATGGTTT AAATCCTTTA ATTGTCGGAG CATTAATTGT TGCAATCGGA
e e e o i

TTazE " a5k 465 a7s
TTAAGTTTAG GCGGTGCTAC TGGTTATGCA ATCAACCCAG CACGT. . ... .o.oooo....

e P e e e P I
5 55
CGAATATTTG AAGATCCAAG TACATCATAT AAGTATTCTA TTTCAATGAC AACACGTCAA

e e e e P I
65 75 g5 95 105 115
ATGCGTGAAG GTGAAGTTGA TGGCGTAGAT TACTTTTTTA SAACTAGGGA TGCGTTTGAA

e e e e A
125 135 145 155 165 175
GCTTTAATTA AAGATGACCS ATTTATAGAS TATGCTGAAT ATGTAGGCAA CTATTATGGT

L e e P e e
185 235
ACACCAGTTC AATATGTTAS AGATACAATG GACGAAGGTC ATGATGTATT TTTAGAAATT

e e o e A
245 265 275 285 295
GAAGTAGAAG GTGCAMAGCS AGTTAGAAAG AMATTTCCAG ATGCGTTATT TATTTTCTTA

e P e e e
305 355
GCACCTCCAA GTTTAGATCA CTTGAGAGAG CGATTAGTAG GTAGAGGAAC AGAATCCAAT

e e e e e A
365 375 415
GAGAASATAC AAAGTCGTAT TAACGAAGCG CGTAAAGAAG TTGAMATGAT GAATTTA..

162

D:YStudy\Masterisequencing resul thconsensus sequences’colony Zharo. t=t

D StudyiMasterhsequencing resul thconsensus sequencestcolony 2hzlp. txt
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Alignment: D:%WStudyiMastertsequencing resulthconsensus sequenceshcolony Z\pta. txt

5
Consensus GOAACACAAT
B P
&5
Consensus GTTCAATCTT
P P
125
Consensus GUGACAMGTG
R P
185
Consensus GOGACTGAMG
zap
Consensus GTTTATGCTG
I PP
305
Consensus GTGCGTCCAG
R P
385
Consensus TTCTTTATGA
R P
425
Consensus CTTGATTCAC

Alignment: D:\StudyviMaster‘sequencing resultconsensus sequences‘colony 2%tpi. txt

.é....l e
CACGAAACAG ATGAAGAAAT TAACAAAAAN GCGCACGCTA TTTTCAAACA TGGAATGACT

PPN P VP
& 5 85 95
COAATTATTT GTGTTGGTGA AACAGACGAA GAGCGTGAAL GTGLTAAAGT TAACGATGTT

Consensus
B P R
Consensus
ol
125
Consensus
U P
185
Consensus
U
245
Consensus
R P
305
Consensus
U
365
Consensus

Alignment: D:Z\Studiyr\Master\sequencing result'consensus sequences‘colony 2%wgi. txt

5
Consensus GUCTTTAMAG
.
55
Consensus GAGACGGGTT
R
125
Consensus GGACAMGGAC
R I
185
Consensus CCOTGCATTTA
R R
245
Consensus CAATCTATTG
P P
305
Consensus CAGTCACCAA
PR P
365
Consensus GTTGATAGCA
PP
425
Consensus ACTGUTGAMA
R P
485
Consensus GTAAACTCAC

5 25
TACAAGCAAC AGATTATGTT
75 ab
TAGCGCAALS ACTTGATCTT

130 14%
AATTGAAMGD TGAATTAGTT
.

A R
19t 20%
AACAMGCACA AGAATTATTA

255 265
GTAAAGCAGA TGGTTTAGTT

T35 325
CTTTACAAST CATCARAACS
375 385
TTASAGGTGA TGAACAATAC
.

A R
435 445
AAGGACTTGC AGAAATTGCA

25

135

205

P I
15 25
ACGTGCCAGC CTATGATTTA

5 85
TGAATCCAAG TGAGATTGAT
cee R

135 145
AAAATOCAGD ACGAATTGCT
e e P

135 Z05
CAGTGAATAM AGTATGTGGT
e " 265
TGACTGGTGA AAATGACATC
B L P

315 326
TGCTTGTCAL CAACAGTCGC
375 “385
TGGTATATGA TGGTTTAACA

P e P

435 445

ATTTAGTAGA GUAATATGGT

BTt =
ASCATABAGC AGTACGTGCA

163

P T I
5

e e P N
35 45 55
ACACCAATCG TGTTAGGTGA TGAGACTAAG

95 105 115
GATATTTCTA ATATTGAATT AATTAATCCT

P e P I
155 165 175
CAATCATTTG TTGAACGACG TAMAGGTAMA

T P e P e P
215 225 235
AMCAATGTGA ACTACTTCGG TACAATGCTT

P B ) A e
275 285 295
AGTGGTGCAG CACATTCAAC AGGAGACACT

e e P N o
335 345 355
ASACCAGETG TATCAAGAAC ATCAGGTATC

P B P I
395 405 415
ATCTTTGGTG ATTGTGCAAT CAMTCCAGAS
B P e P N P
455 465 475
GTAGAMAGTG CAAAATCAGC ATTA......

PP P T I T
35 45 55

R
105

R T
115

R .
165

R
175

SN P R |
215

=

P .
285

"o

vl |
336

N
345

R A
380

B T A e P
35 45 &5
GGTGCGACTT TAATAGAACA TATTATTAAN
e e P [

To5 105 115
GAAGTTATCA TOGGTAMCGT ACTACAAGCA

e e I P
155 165 175
GUTATGAAMG GTGGUTTGOC AGAMACAGTA
B O N PR e e
215 225 235
TCTGGGTTAA AGTCGATTCA ATTAGCATAT
I e L I

ors 285 295
GTGCTAGCTG GOGGTATGGA GAATATGTCT

e T e e P
335 345 355
TTCGGTTTTA AAATGGGACA TCAATCAATG
P P O N ey e

395 405 5
GATGTATTTA ATCAATATCA TATGGGTATT

e T P
455 465 475
ATTTCAAGAG MAGAACAAGA TACATTTGCT

-
14hb 155
GTAGGTGAGT AAGTTAAGAS AGCUTGTTGCA GGTTTATCTG AAGATCAACT TAAATCAGTT
N R
5 225
GTAATTGCTT ATGAGCCAAT CTGGGCAATC GGAACTGGTA AATCATCAAC ATCTGAAGAT

P e e I
250 265 278
GUANATGARS TGTGTGCATT TGTACGTCAA ACTATTGCTG ACTTATCAAG CAAAGAAGTA

J....I B PP
TCAGAAGCAS CTCGTATTCA ATATGGTGGT AGTGTTAAAT CTAACAACAT TAAAGAATAC

[ N PP N
5 385 395
ATGGCACAAN CTGATATTGA TGGGGCATTA GTAGBTGGCE CA......oo. «oeevnn...
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Colony 3:

Alignment: D:3\Study'Masterisequencing result)consensus sequences‘colony 3harc. txzt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Alignment: D:%ZStudy'\Masterisequencing resulticonsensus sequenceshcolony 3haro. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Alignment: D:%ZStudyMaster‘sequencing result’consensus sequences‘colony 34hglp. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

5 15
TTATTAATCC AACAAGCTAM

B N PP I
[ 5

TGTGGTGOASL TGTCACAGGS

B I e
125 135
TTAACTGALL TGAATAGTGA

ol
185 145
AMAGATGATC CACGATTCAS

Cas “285
GAAGTTGAAG AATTACARAA
B I

305 31E
GETTATAGAL AAGTAGTTGC
- P -

365 375
COAACTTTAG CAGACGGTAL

R P R P
425 435

25
ATCOGAMCAGT

e
85
TATGATAGGC
P P
145
TAGAACTGTA

505
TAACCCAACC
“265
AGAACAGOCA
P P
325
GTCACCACTA
P |
325
AAANTATTGTC
|

445"

N
35

o
95

TATTGGTTGE

e
GLRCACAATCG

“215

ARACCAATTG
[

ol
275

RSN AR
CCTCAATCTA

R
GACACAACGC

R
GACTCAGTCT

T ale
ATTGCATGEG

"455

ATAAAAAAAG AMAMATACCTA TGAMGGTGTT GAAGCG. ...

[ Y P
45 55
CGGCAATGCC ATTGGATACT

P P O e
105 115
AAACTGARAT CAATCGCATT

P P T
165 175
TTACACGTGT GGAAGTAGAT
[P I T
225 235
GTCCTTTTTA TACGAAAGAL
[ P I I

285 295
TTAAAGAAGA TGCAGGACGT
B L e
345 355
TACTAGAACA CCAGTTAATT
AP PO R P
405 415
GTGGTGGCGG TATTCCAGTT

55
AATTTTAATT CTTTAGGATT AGATGATACT TATGAAGCTT TAAATATTCC ASTTGAAGAT

T e e e L T e e
85 75 g5 95 105 115
TTTCATTTAA TTAAMGAAAT TATTTCGAAN ABAGAATTAG ATGGUTTTAA TATCACAATT

o T e A e
125 135 145 155 165 175
CCTCATASAG AACGTATCAT ACCGTATTTA GATTATGTTG ATGAACAAGC GATTAATGCA

R e e i [ PPV I PPN I
185 1ab a0h 2lh 225 235
GETGCAGTTA ACACTGTTTT GATAAAAGAT GGCAAGTGGA TAGGGTATAA TACAGATGGT

B L P L P O PP ) PR I P
245 255 265 275 285 295
ATTGGTTATG TTAAAGGATT GCACAGCGTT TATCCAGATT TAGAARATGC ATACATTTTA

B T P O PP e P I AP
305 315 325 335 345 355
ATTTTG6GCG CAGGTGGTGC AAGTARAGGT ATTGCTTATG AATTAGCAAA ATTTGTAAAG

B P L PP ) PO I A
365 375 385 395 405 415
CCCAAATTAA CTGTTGCGAA TAGAACGATG GCTCGTITTG AATCTTGGAA TTTARATATA

45

425 435 445
ABCCAAATTT CATTGGCAGA TGCTGAAAAG TATTTA....

5 15
GGTGCTGATT GGATTGTCAT

65 75
GCTGTCGGTC AATTCTCAGG
| |

[P PP O P
125 135
GACGHAMTT TTGATTGGTC

s “135
ATTGTCGGAG CAACARTTGT

B P N I
245 255
GCTGGCGCGA AATTAGGTGT

305 515
TTTTTAAGTG AGATTATCGE
| |

36 T aTE
BACARAATTG CCGATGGTTT

ag “a35’
TTAAGTTTAG GUGGTGCTAC

CACAGCTGGA

g5
TGCACATTTA
|

i
ATTAGTTCCT

505
ATGETTAATG
R
265
TTTCTCTACA
55
BACAATGGCA
RO P
325
ASATCCTTTA
“a45’
TGGTTATGCA

164

[P
25

TGGGEATTAG

95
AACCCAGCGG
|

T
GGTTATATTG

315
TACTTGOCAC

P P
275
GCACCGGCTA

“535
TTAMCTTTAG
R |
395
ATTGTCOGAC

“as5
ATCAACCCAG

[ B
35

B P N
45 55
CGGTTACAMT GGGTGTGTTT

| PP R
105 115
TGTCTTTAGE TCTTGCATTA

[P

1eE B
TTGCTCAAAT GTTAGGTGCA

S O N R

225 235
ATTOGAAMGC GACACAACAM
| \

PR P e
286 295
TTAAGAATTA CTTTGCCAAD

B P N
345 355
GTATTTTATT TATCGGTGTA

PR O e A
405 415
CATTAATTGT TGUAATCGGA
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Alignment: D:\Study\NMasterisequencing result)consensus sequencesicolony 3hamk. txt

O e T e I A
5 15 25 35 45 55
Consensus  COAATATTTG AAGATCCAAG TACATCATAT AAGTATTCTA TTTCAATGAC AACACGTCAA
65 75 25 ol
Consensus  ATGCGTGAMG GTGAAGTTGA TGGCGTAGAT TACTTTTTTA AAACTAGGGA TGCGTTTGAA

125 136 145 155 165 175
Consensus  GCTTTAATTA AAGATGACCA ATTTATAGAA TATGCTGAAT ATGTAGGCAA CTATTATGGT

[ ] | | |
185 155 205 215 225 235
Comsensus  ACACCAGTTC AATATOTTAA AGATACAATG GACGAAGGTC ATGATGTATT TTTAGAAATT

245 2B5 265 275 285 295
Consensus GAAGTAGAAG GTGCAAAGCA AGTTAGAAAG AMKTTTCCAG ATGCGTTATT TATTTTCTTA

305 315 325 33% 345 355
Consensus GCACCTCCAA GTTTAGATCA CTTGAGAGAG CGATTAGTAG GTAGAGGAAC AGAATCCAAT

Consensus GAGARMATAT ARAGTCGTAT TAACGAAGCG COTARAGAAG TTGAAATGAT GAATTTA...

Alignment: D:\StudyMasterisequencing resul thconsensus sequences‘\colony 3\pta. txt

5
Consensus GCAACACAAT TACAAGCAAC AGATTATGTT ACACCAATCG TGTTAGGTGA TGAGACTAAG

e T L ) P P
65 5
Consensus  GTTCAATCTT TAGUGUAAAA ACTTGATCTT GATATTTCTA ATATTGAATT AATTAATCCT

e T e P P P
125 135 145 155 165 175
Consensus  GCGACAAGTG AATTGAMAGC TGAATTAGTT CAATCATTTG TTGAACGACG TAAAGGTAAA

e e O e ) P PP
185 195 205 215 225 255
Consensus  GCGACTGAMG AACAAGCACA AGAATTATTA AACAATGTGA ACTACTTICGG TACAATGCTT

245 255 265 275 285 295
Consensus GTTTATGCTG GTAAAGCAGA TGGTTTAGTT AGTGGTGCAG CACATTCAAC AGGAGACACT

T P L P T e e I e
305 315 325 335 345 355
Consensus  GTGOGTCCAG CTTTACAAAT CATCAARACG AAACCAGGTG TATCAAGAAT ATCAGGTATC

Consensus TTCTTTATGA TTAAAGGTGA TGAACAATAC ATCTTTGGTG ATTGTGCAAT CAATCCAGAA

Consensus CTTGATTCAC AAGGACTTGC AGAAATTGCA GTAGAAAGTG CAMAATCAGC ATTA. .....

5 15 35 a5
Consensus CACGAAACAG ATGAACAMAT TAACAAMAAA GOGCACGCTA TTTTCAAACA TGGAATGACT
&5 5 a5
Consensus COARTTATTT GTGTTGGTGA AACAGACGAA GAGCGTGAAM GTGGTAAAGC TAACGATGTT
Consensus GCTAGGTGAGC AMGTTAMGAA AGCTGTTGCA GGTTTATCTG AAGATCAACT TAAATCAGTT
Consensus GTAATTGCTT ATGAGCCAAT CTGGGUAATC GGAACTGGCTA AATCATCAAC ATCTGAAGAT
Consensus GUARATCARA TGTGTGCATT TGTACGTCAL ACTATTGCTG ACTTATCAAC CAAAGAAGTA
Consensus TCAGAAGCAL CTCGTATTCA ATATGGTGGT AGTGTTARAC CTAACAACAT TAAAGAATAC

Consensus ATGGCACARA CTGATATTGA TGGGGCATTA GTAGGTGGCS CA........ .........

165
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Colony 4:

Aligmment: D:4Studyi\Naster'sequencing resulticonsensus sequenceshcolony 3%wai. t=t

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Alignment: D:\Studv'Master‘sequencing result’consensus sequences‘colony d%arc. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Aligrment: D:VStudyiMasterhsequencing resulthconsensus sequencesicolony dharo. txt

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

5 15 25
GOGTTTAMAG ACGTGOCAGT CTATGATTTA

P P AT P
65 75 25
GAGACGGETT TGAATCCAG TGAGATTGAT
T L
125 135 145
GGACAAGGAC AMAATOCAGC ACGAATTGCT
e e L (i
185 195 205
CCTGCATTTA CAGTGAATAA AGTATGTGGT
e o e P
245 255 265
CAATCTATTG TGACTGGTGA AAATGACATC

305 315 325
CAGTCACCAA TGCTTGTCAL CAACAGTCSC
P P N T B P
365 375 385
GTTGATAGCA TGGTATATGA TGGTTTAACA
| \ | |

MCTGCTGARA ATTTAGTAGA GCAATATGGT

Clags T Tags s
GTAAMCTCAD AACATAAAGC AGTACGTGCA

P PP RV P I F
5 15 ab
TTATTAATCC AMCAAGUTAA ATCGAACAGT

65 75 85
TGTGETGCAA TGTCACAGGG TATGATAGGC

Tigs ‘135 145
TTAACTGASA TGAATAGTGA TAGAACTGTA

R P P e P
185 1 205
ARAGATGATC CACGATTCAA TAACCCAACC

245 255 265
GAAGTTGAAG AATTACAAAL AGAACAGCCA
e

B VT B
305 315 325
GOTTATAGAL AMGTAGTTGC GTCACCACTA

T o o PP
365 375 385
COAACTTTAG CAGACGGTAA AAATATTGTC

e P P T
425 435 445
ATARSSAAAG ASAATACCTA TGAAGGTGTT

15

T e P |
35 45 55
GGTGCGACTT TAATAGAACA TATTATTAMA

B e P
95 105 115
GAAGTTATCA TCGETAACGT ACTACAAGCA

P P O P
155 165 175
GUTATGASAG GTGGCTTGOC AGARACAGTA
B P N I e
215 225 235
TCTGGGTTAA AGTCGATTCA ATTAGCATAT

R L PP
275 285 245
GTGCTAGCTG GCGGTATGGA GAATATGTCT
e P I |
335 345 355
TTCGGTTTTA AASTGGGACA TCAATCAATG
AP PO R M
395 405 415
GATGTATTTA ATCAATATCA TATGGGTATT
| \ I

R R RRLPHILE
ATTTCAAGAG AAGAACAAGA TACATTTGCT

P PP BV U I P
35 45 55
GACACAMCGC COGCAATGCC ATTGGATACT

P S P e A
95 105 115
TATTGGTTGE AAACTGAMAT CAATCGCATT
O N
155 165 175
GGCACAATCG TTACACGTGT GGAAGTAGAT
T O e

Tms 2 o35
AAACCAATTG GTCCTTTTTA TACGARAGAA

| P P I A
275 28b 295
GACTCAGTCT TTAAAGAMGA TGCAGGACGT

P e P R M
335 345 355
CCTCAATCTA TACTAGAACA CCAGTTAATT

B e ) P
395 405 415
ATTGCATGCS GTGGTGGCGE TATTCCAGTT
e N P

“ags 465 a7h
s U

&
AATTTTAATT
R
65
TTTCATTTAA

Cimg
CCTCATARAG

Tiss
GGTGCAGTTA

ads
ATTGGTTATG

R
305
ATTTTGGGCG
R
365
CCCAARTTAA

Cazg
AACCAAATTT

CTTTAGGATT

B
75
TTALAGAAAT

135
AACGTATCAT

135
ACACTGTTTT

55
TTARAGGATT
|

“315
CAGGTGETGC

ol
375
CTGTTGOGAL

ki
CATTGGCAGA

25 35 45 55
AGATGATACT TATGAAGCTT TAAATATTCC AATTGAAGAT

P T e IR e
85 95 105 115
TATTTCGAAY AMAGAATTAG ATGGCTTTAL TATCACAATT

VP RV P NS PO EUDUDN PP
145 155 165 175
ACOGTATTTA GATTATGTTG ATGAACAAGC GATTAATGCA

) P A
205 215 225 235
GATARMAGAT GGCAAGTGGA TAGGGTATAL TACAGATGGT
] P I
265 275 285 295
GUACAGCGTT TATCCAGATT TAGAAAATGC ATACATTTTA

P T L T B
325 335 345 355
AAGTAAAGGT ATTGCTTATG AATTAGCAAL ATTTGTARAG

I B P e PP R
385 395 4005 415
TAGAACGATG GCTCGTTTTG AATCTTGGAL TTTAAATATA

e )
445 455 465 475
TECTGARAAG TATTTA. .v wvveeeenns ceeeannn..
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Alignment: D:\Study\WMasterisequencing resulthcomsensus sequences‘colomy dhglp. txt

Conserusu

Consenusu

Consenusu

Congenusu

Consenusu

Consenusu

Consenusu

Consenusu

Alignment: D:\Study\Naster\sequencing resulti\consensus sequencescolony dygml. txt

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Alignment: D:%\Studv'\Masterhsequencing resulthconsensus sequenceshcolony dipta. txt

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

e e e P I M
5 25 35 5
GGTGCTGATT GGATTGTCAT CACAGCTGGA TGGGGATTAG CGGTTACAAT GGGTGTGTTT

e e e ) PP I
5 5 g5 95 105 115
GCTGTCGGTC AATTCTCAGG TGCACATTTA AACCCAGCGG TGTCTTTAGC TCTTGCATTA

e T e P o P I e
135 135 145 155 165 175
GACGGAAGTT TTGATTGGTC ATTAGTTCCT GGTTATATTG TTGCTCAAAT GTTAGGTGCA

T P P L T R N e e
185 1495 205 215 225 235
ATTGTCGGAG CAACAATTGT ATGGTTAATG TACTTGCCAC ATTGGAMGT GACAGAAGAA

T o T L P R e
245 255 265 275 285 245
GCTGGOGCGA AMTTAGGTGT TTTCTCTACA GOACCGGCTA TTAAGAATTA CTTTGCCAAC

e e P PP N P
308 315 325 335 345 355
TTTTTAGTG AGATTATCGG AACAATGGCA TTAACTTTAG GTATTTTATT TATCGGTGTA

o e P P I P
365 375 385 395 405 415
ARCAASATTG COBATGGTTT AMATCCTTTA ATTGTUGGAG CATTAATTGT TGCAATCGGA

e e o L P e M
435 435 445 455 465 475
TTAAMGTTTAG GCGGTGCTAC TGGTTATGCA ATCAACCCAG CACGT..... ..........

P L P I P I P e
5 15 25 35 45 55
CGAATATTTG AAGATCCAAG TACATCATAT AAGTATTCTA TTTCAATGAC AACACGTCAA

T e o el I
65 5 85 95 105 115
ATGCGTGANG GTGAAGTTGA TGGUGTAGAT TACTTTTTTA AAACTAGGGA TGCGTTTGAA

e T e e e P I P e e
135 135 145 155 185 175
GCTTTAATTA AAGATGACCA ATTTATAGAA TATGCTGAAT ATGTAGGCAL CTATTATGGT

P N T P L P e e
185 195 205 215 225 235
ACACCAGTTC AATATGTTAA AGATACAATG GACGAAGGTC ATGATGTATT TTTAGASATT

e e ] P O P e
245 255 265 275 285 295
GAAGTAGANG GTGUAAAGCA AGTTAGAAAG AAATTTCCAG ATGOGTTATT TATTTTCTTA

e e L e N P I P e
305 315 325 335 345 355
GCACCTCCAS GTTTAGATCA CTTGAGAGAG CGATTAGTAG GTAGAGGAAC AGAATCCAAT
e e e P e PO I

365 375 385 395 405 415
GAGAAMATAC MAMGTCGTAT TAACGAAGUG COTAAMGAMG TTGAAATGAT GAATTTA..

B e e L P e e e
5 15 25 35 a5 55
GCAACACAAT TACAAGUAAC AGATTATGTT ACACCAATCG TGTTAGGTGA TGAGACTAAG

e P e P e P A
65 75 85 95 105 115
GTTCAATCTT TAGCGCAAAA ACTTGATCTT GATATTTCTA ATATTGAATT AATTAATCCT

e e L P e e
125 135 145 155 165 175
GOGACAAGTG SATTGAMAGC TGAATTAGTT CAATCATTTG TTGAACGACS TAAAGGTAAL
e P e e e

185 195 205 215 275 235
GUGACTGAAG AACAMGCACA AGAATTATTA AACAATGTGA ACTACTTUGG TACAATGCTT

O e P e ] P Y (T AP
245 255 265 275 235 295
GTTTATGCTG GTAAMGCAGA TGGTTTAGTT AGTGGTGCAG CACATTCAAC AGGAGACACT

e o P R N
305 315 325 335 345 355
GTGOGTCCAG CTTTACAAAT CATCAAAMCG AAACCAGGTG TATCAAGHAC ATCAGGTATC
B e o N L e e
365 375 385 395 405 415
TTCTTTATGA TTARAGGTGA TGAACAATAC ATCTTTGGTG ATTGTGCAAT CAATCCAGAA
R R [ . T e N

475 Tass 445 Tass 465 T v
CTTCATTCAC AAGOACTTGC AGAAATTGCA CTACAAACTC CAARATCAGC ATTA......
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Colony 5:

Aligrment: D:\Stud\Master'sequencing resulth\consensus sequences’colony dhtpi, txt

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Alignment: D:\StudyMasterisequencing result\consensus sequences‘colony 4hsai. txt

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Alignment: D:%\Study'Masterisequencing result’conszensus sequences‘colony Sharc. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

e e T e
5 25 35 a5 55

CACGASACAG ATGAAGAAAT TAACARAARA GUGCACGCTA TTTTCAAATA TGGAATGACT

e e e e
65 75 85 95 105 115
CCAATTATTT GTGTTGGTGA AACAGACGAA GAGCGTGAAL GTGGTARAGC TAACGATGTT

e e e P I
125 135 145 155 165 175
GTAGGTGAGC AAGTTAAGAA AGCTGTTGCA GGTTTATCTG AAGATCAACT TAAATCAGTT
P e S P e e
185 195 205 215 225 235
GTAATTGCTT ATGAGCTAAT CTGGGCAATC GGAACTGGTA AATCATCAAC ATCTGAAGAT
e L P T P e
245 255 265 275 285 295
GCAMATGAAL TGTSTGCATT TGTACGTCAS ACTATTGCTG ACTTATCAAS CAAAGAAGTA
P T e P e
305 315 325 335 345 355
TCAGAAGCAL CTCSTATTCA ATATGGTGET AGTGTTAAAC CTAACAACAT TAAAGAATAC
T e e ) ) I

s B “gmn “3gn 405 15
ATGOCACAML CTGATATTGA TOGGGCATTA GTAGGTOGCC CAovovov' veeenenn .

5 15 25 35 45 55
GCGTTTAMMG ACGTGOCAGC CTATGATTTA GGTGCGACTT TAATAGAACA TATTATTAAA
e e e e e P I |
85 75 85 95 105 115
GAGACGGGTT TGAATCCAAS TGAGATTGAT GAAGTTATCA TCGGTAACGT ACTACAAGCA
e e e P A
125 135 145 155 165 175
GGACAMGGAC ARMATCCABC ACGAATTGCT GCTATGAAAG GTGGCTTGCC AGARACAGTA
e T P o P e P Ay
2 25
CCTGCATTTA CAGTGAATAA AGTATGTGGT TCTGGGTTAA AGTCGATTCA ATTAGCATAT
P T o P O P AT e
245 255 265 275 285 295
CAATCTATTG TGACTGGTGA AMMTGACATC GTGCTAGCTG GOGGTATGGA GAATATGTCT
B P e P O p e L PR T I P
305 315 325 335 345 355
CAGTCACCAS TGCTTGTCAA CAACAGTCGC TTCGGTTTTA AAATGGGACA TCAATCAATG
e e e P I
365 375 385 395 405 415
GTTGATAGCA TGGTATATGA TGGTTTAACA GATGTATTTA ATCAATATCA TATGGGTATT
e e e P ATy
425 435 445 455 465 475
ACTGCTGAMS ATTTAGTAGA GCARTATGGT ATTTCAAGAG AAGAMCAAGA TACATTTGCT

GTAMMCTCAC AACATAAAGT AGTACGTGCA CAGCAA. ... .. ........ ......o...

e N P T P P A e
5 15 25 35 45 55
TTATTAATCC ASCAAGCTAA ATCGASCAGT GACATAACGC CGGUAATGUC ATTGGATACT
e N P T P e T e
65 75 85 95 105 115
TGTGGTGCAL TETCACAGGS TATGATAGGC TATTGGTTGG AAACTGAMAT CAATCGCATT
T P P e A e
125 135 145 155 165 175
TTAACTGARL TGAATAGTGA TAGAACTGTA GGCACAATCG TTACACGTGT GGAAGTAGAT
T P T P e P e e
185 195 205 215 225 235
ARAGATGATC CACGATTCAA TAACCCAACC ASACCAATTG GTCCTTTTTA TACGAAAGAA

[ [
245 255 265 275 285 295
GAAGTTGAMG AATTACAAMA AGAACAGUCA GACTCAGTCT TTAAAGAAGA TGCAGGACGT

305 315 325 335 34b 355
GGTTATAGAS AAGTAGTTGC GTCACCACTA CCTCAATCTA TACTAGAACA CCAGTTAATT
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Alignment: D:\StudyiMasterisequencing resul thconsensus sequencescolony Sharo. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Alignment: D:%StudyiMaster'sequencing resultconsensus sequenceshcolony 5hzlp. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Alignment: D:\Studvr'\Master'sequencing result'consensus sequences'colony 5hzmk., txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

P PO N P
5

AATTTTAATT

I
65
TTTCATTTAL

125
CCTCATALAG

R
188
GGTGCAGTTA
.
245
ATTGGTTATG
R .
305
ATTTTGGGCG
P —
365
COCAAATTAA
ceee e |
425
AACCAMATTT

5
GGTGCTGATT

B5
GCTGTCGGTC

e
125
CACGGAAGTT
|

ST AL
ATTGTCGGAG

g
GCTGGCOCEA
|

505
TTTTTAAGTS

365
AACAMAATTG

R P
435

15

CTTTAGGATT
PN R

5

TTAAAGARAT
PN P

135

AAMCGTATCAT
AP U B

195

ACACTGTTTT

PN P
255
TTAAAGGATT
P P
315
CAGGTGGTGE
P R
375
CTGTTGCGAL

435
CATTGGCAGE

l...
15

GGATTGTCAT

i
AATTCTCAGG

L
TTGATTECTC

..igé”

CAACAATTGT

‘55

AATTAGGTGT

‘315

AGATTATCGG

375
CCGATGGTTT

PP O O Y PP I P
25 35 45 55

AGATGATACT TATGAAGCTT TAAATATTCC AATTCAAGAT

e Vo e T
85 95 105 115
TATTTCGAL AAAGANTTAG ATGGCTTTAA TATCACAATT

N P I P
145 155 165 175
ACOGTATTTA GATTATGTTG ATGAACAAGC GATTAATGCA

[PPSO e P R P
205 215 220 235
GATAAAAGAT GGCAAGTGGA TAGGGTATAA TACAGATGGT

e N P I P
265 275 285 295
GCACAGCGTT TATCCAGATT TAGAARATGC ATACATTTTA
e N N I P
325 335 345 355
AAGTAAMGGT ATTGCTTATG AATTAGCAAA ATTTGTAAAG
e P O P I
385 395 405 415
TAGAACGATG GCTCGTTTTG AATCTTGGAA TTTAAATATA
T e T

Tags 455
TOCTOASAAS TATTTA. v woveones oo

25 35 45 55
CACAGCTGGA TGGGGATTAG CGGTTACAAT GGGTGTGTTT

25 95 105 115
TGCACATTTA AACCUAGCGG TGTCTTTAGC TCTTGCATTA
[ L

T L= . 176
ATTAGTTCCT GGTTATATTG TTGCTCAAAT GTTAGGTGCA
sl P P R VP B P
205 235
ATGGTTAATG TACTTGOCAC ATTGGAAAGC GACAGAAGAA

PPN Y PV N PN R
265 275 285 295
TTTCTCTACA GOACCGGOTA TTASGAATTA CTTTGOCAAC

P P e O e P
325 335 345 355
AACAATGGCA TTAACTTTAG GTATTTTATT TATCGGTGTA

PPN O PV N PN R
385 395 405 415
ARATCCTTTA ATTGTOGGAG CATTASTTGT TGCAATCGGA

PP BV P R U EUUU P
455 475

TTAAGTTTAG GCGGTGCTAC TGGTTATGCA ATCAACCCAG CACGT..... ..........

P
5 15 25 35 45 Bh
COAATATTTG AAGATCCAAG TACATCATAT AAGTATTCTA TTTCAATGAC AACACGTCAA

65

..izé“

..igé“

..é4é“

T

‘135
e
195
e
255
R P
316

e
ATGUGTGAAG GTGAAGTTGA TGGCGTAGAT TACTTTTTTA AMAACTAGGGA TGCGTTTGAA
N
GUTTTAATTA AAGATGACCA ATTTATAGAM TATGCTGAAT ATGTAGGCAA CTATTATGGT
N
ACACCAGTTC AATATGTTAA AGATACAATG GACCAAGGTC ATGATGTATT TTTAGAAATT
N
GAAGTAGAAG GTGCAAAGCA AGTTAGAMAG AMATTTCCAG ATGUGTTATT TATTTTCTTA
-
GUACCTCCAS GTTTAGATCA CTTGAGAGAG CGATTAGTAG GTAGAGGAMC AGAATCCAAT

T

N R R RS R DR
95 105 115

B O N P |
145 155

165

175

O P R TP
205

o156 o5 Pk

B e P R
265 275 285

"295

o e o A
325 335 345 355

365 375 380 395 405 415
GAGAAAATAC AAAGTCOTAT TAACGAAGCG CGTAAAGAAG TTGAAATGAT GAATTTA..
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Alignment: D:4StudyMasterisequencing result’consensus sequenceshcolony Sipta. txt

R e P o P M e
15

5 25 35 45 55
Consensus GUAMCACAAT TACAAGUAMC AGATTATGTT ACACCAATCG TGTTAGGTGA TGAGACTALG

o e P S ) R
65 75 85 95 105 115
Consensus  GTTCAATCTT TAGCGUAMAA AUTTGATCTT GATATTTCTA ATATTGAATT AATTAATCCT

P T P e P N
125 135 145 185 165 175
Consensus  GUGACAAGTG AATTGAAAGC TGAATTAGTT CAATCATTTG TTGAACGACG TAAAGGTAAA

e P P S ) R e
185 195 205 215 225 235
Consensus  GCGACTGAMG AACAAGCACA AGAATTATTA AMCAATGTGA ACTACTTCGG TACAATGCTT

e o P I P B (T ey e
245 205 265 275 285 295
Consensus  GTTTATGCTG GTAAAGCAGA TGGTTTAGTT AGTGGTGCAG CACATTCAAC AGGAGACACT

P ) PO ) ) R
305 515 325 335 345 355
Consensus  GTGCGTOCAG CTTTACAMAT CATCAAMACG AMACCAGGTG TATCAAGAAC ATCAGGTATC

e P P e T B T A e
365 375 385 395 405 415
Consensus  TTCTTTATGA TTAAMGGTGA TGAACAATAC ATCTTTGGTG ATTGTGCAAT CAATCCAGAA

P T e T B R e
4u5 435 445 485 465 478
Consensus  CTTGATTCAC AAGGACTTGC AGARATTGCA GTAGARAGTG CAAAATCAGC ATTA......

Aligrment: D:\StudyMaster'sequencing resultconsensus sequencesicolony 5hVtpi. txt

[ P I P I T
5 25 35 45 55

Consensus CACGAAACAG ATGAAGAAAT TAACAAMAARL GCGCACGCTA TTTTCAAACA TGGAATGACT

e P P e P I P I I
£5 75 85 95 105 115
Consensus  CCAATTATTT GTGTTGGTGA ARCAGACGAA GAGCGTGAAM GTGGTAAMGC TAACGATGTT
e e S VP I
125 135 145 155 165 175
Consensus  GTAGGTGAGC AAGTTAAGAL AGCTGTTGCA GGTTTATCTG AAGATCAACT TAAATCAGTT

e e P P I
185 195 205 215 235 235
Consensus  GTAATTGCTT ATGAGCCAAT CTGGGCAATC GGAACTGGTA AATCATCAAC ATCTGAAGAT

B e P P O ATl R P
245 255 265 275 285 295
Consensus  GUAAATGAAM TGTGTGCATT TGTAUGTCAA ACTATTGCTG ACTTATCAMG CAAAGAAGTA

e e e e e VO I

305 315 325 335 345 355
Consensus  TCAGAAGCAA CTCGTATTCA ATATGGTGGT AGTGTTAAAC CTAACAACAT TAAAGAATAC
PR PN PP EUUT PR INURUN PRI VDTN PUUN PR |

L 375 "385 305 405 415
Consensus  ATGOCACAAA CTGATATTOA TOOGCCATTA GTAGETEOCE Chwovovrvr vrevennnns

Alignment: D:\Study'Masterisequencing resulth\consensus sequenceshcolony 5lyval. txt

T e e e T R
5 15 25 35 45 55
Consensus  GUGTTTAALG ACGTGCCAGC CTATGATTTA GGTGCGACTT TAATAGAACA TATTATTALA
T e e e PR TT N R
65 75 85 95 105 115
Consensus  GAGACGGGTT TGAATCCAAG TGAGATTGAT GAAGTTATCA TCGGTAACGT ACTACAAGCA
B L L P L e
125 135 145 155 165 175
Consensus  GGACARGGAC AAMATCCAGC ACGAATTGCT GCTATGAAAG GTGGCTTGOC AGAAACAGTA
e I o e L [ e
185 195 205 215 2295 235
Consensus  CCTGOATTTA CAGTGAATAA AGTATGTGGT TCTGGGTTAA AGTCGATTCA ATTAGCATAT
P P e L T L e e R rrr ey
245 255 265 275 285 295
Consensus  CAATCTATTG TGACTGGTGA AMATGACATC GTGCTAGCTG GUGGTATGGRA GAATATGTCT
P e e e L Pt N T By
305 315 325 335 345 355
Consensus  CAGTCACCAA TGCTTGTCAA CAACAGTOSC TTOGGTTTTA AAATGGGACA TCAATCAATG
P e e e P B e e e e e
365 375 385 395 405 415
Consensus  GTTGATAGCA TGGTATATGA TGGTTTAACA GATGTATTTA ATCAATATCA TATGGGTATT
T e e e P T R F
425 435 445 455 465 475
Consensus  ACTGOTGAMA ATTTAGTAGA GUAATATGGT ATTTCAAGAG AAGAACAAGA TACATTTGCT
P e P e P e L B Ty e
485 495 505 515
Consensus  GTABACTCAC AACATARAGC AGTACGTGUA CAGCAA ... .......... ..........
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Colony 6:

Alignment: D:%StudyiMasteri\sequencing resulthconsensus sequencesicolony Biarc. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Alignment: D::\Studi\Master‘sequencing result’consensus sequencesicolony 6haro. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Alignment: D:ZStudyiMastersequencing resul thconsensus sequenceshcolomy Bhglp. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

e e o e P I
5 15 25 35 45 55
TTATTAATCC AACAAGCTAA ATCGAACAGT GACACAACGC CGGCAATGCC ATTGGATACT

e e L P I
65 75 85 95 105 115
TGTGGTGCAL TGTCACAGGG TATGATAGGC TATTGGTTGG AAACTGAMAT CAATCGCATT

B T N P e P R e
125 135 145 155 165 175
TTASCTGAMSL TGAATAGTGA TAGAACTGTA GGCACAATCG TTACACGTGT GGAAGTAGAT
e o e P B e I P
185 155 205 215 225 235
AAMGATGATC CACGATTCAA TAACCCAACC AAACCAATTG GTOCTTTTTA TACGAAAGAA
O e T B e I
245 255 265 275 285 295
GAAGTTGAAG AATTACAAAL AGAACAGCCA GACTCAGTCT TTAMAGAAGA TGCAGGACGT

[l o] | ) PP R [

R P T R PP R
305 315 325 335 345 365
GOTTATAGAS AMGTAGTTGC GTCACCACTA CCTCAATCTA TACTAGAACA CCAGTTAATT

B e L I (T I e R e
365 375 385 415
COAACTTTAG CAGACGGTAA AMMTATTGTC ATTGCATGCG GTGGTGGCGG TATTCCAGTT

e e e e e I

425 T 445 455
ATARAARAAG AMAATACCTA TGAAGGTGTT GAAGCG. ... ..........

e e o S P R e
5 15 25 35 45 13
AATTTTAATT CTTTAGGATT AGATGATACT TATGAAGCTT TAAATATTCC AATTGAAGAT

e e o I P R e
55 75 25 a5 105 115
TTTCATTTAL TTAMAGAAAT TATTTCGAAL AAAGAATTAG ATGGCTTTAA TATCACAATT

T [ e e e e
125 135 145 155 165 175
CCTCATASAG AACGTATCAT ACCGTATTTA GATTATGTTG ATGAACAAGC GATTAATGCA

T I e P B P e e
185 195 205 215 225 235
GGETGCAGTTA ACACTGTTTT GATAABAGAT GGUAAGTGGA TAGGGTATAA TACAGATGGT

e e e e e P N e
245 255 265 275 285 295
ATTGGTTATG TTAAAGGATT GCACAGCGTT TATCCAGATT TAGAMMATGC ATACATTTTA

e O T
300 31% 32D 339 349 350
ATTTTGGGCG CAGGTGGTGC AAGTAMAAGGT ATTGCTTATG AATTAGCAMAA ATTTGTAMAAG

T e P e e P I P
365 375 405 415
COCASATTAL CTGTTGCGAL TAGAACGATG GCTCGTTTTG AATCTTGGAA TTTAAATATA

T e P e e P I P
425 445 455 465 475
AACCAAATTT CATTGGCAGA TGCTGAAAAG TATTTA ... ..........

L e L P o P

5 15 25 35 45 55
GGTGCTGATT GGATTGTCAT CACAGCTGGA TGGGGATTAG CGGTTACAAT GGGTGTGTTT
e L e P I P

BS 75 85 95 105 115
GCTGTCGGTC AATTCTCAGS TGCACATTTA AACCCAGCGG TGTCTTTAGC TCTTGCATTA

126 136 145 155 165 178
GACGGAAGTT TTGATTGGTC ATTAGTTCCT GGTTATATTG TTGCTCAAAT GTTAGGTGCA

N e e PP I P |
185 135 205 215 225 235
ATTGTCGGAG CAACAATTGT ATGGTTAATG TACTTGCCAC ATTGGAAMGC GACAGAAGAN

e e e e P e
245 255 265 275 285 295
GCTGGOGCGA AATTAGGTGT TTTCTCTACA GCACCGGCTA TTAAGAATTA CTTTGCCAAC

S o e I M

305 315 305 335 345 355
TTTTTAAGTG AGATTATCGG AACAATGGCA TTAACTTTAG GTATTTTATT TATCGGTGTA

P P L P e P
365 375 385 395 5 4
AACAMAATTG CCGATGGTTT AMATCCTTTA ATTGTCGGAG CATTAATTGT TGCAATCGGA

L e e e o e e e
425 435 445 455 465 475
TTAGTTTAG GCGGTGCTAC TGGTTATGCA ATCAACCCAG CACGT.....
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Alignment: D:iStudyiMasterisequencing result'consensus sequenceshcolony Bh\gmb. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Llignment: D:%Study'Masterysequencing result’consensus sequences‘colony Bipta. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Alignment: D:%StudyiMasterisequencing result’consensus sequencesicolony Bhvtpl, txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

T o o e I
5 15 25 35 45 55
CGANTATTTG AAGATCCAAG TACATCATAT AAGTATTCTA TTTCAATGAC AMCACGTCAA

e e ) M I
5 75 85 95 105 115
ATGCGTGAAG GTGAAGTTGA TGGCGTAGAT TACTTTTTTA AAMCTAGGGA TGOGTTTGAA

e e P .
125 135 145 155 165 175
GOTTTAATTA AAGATGACCA ATTTATAGAA TATGCTGAAT ATGTAGGCAL CTATTATGGT

185 19% 208 215 225 230
ACACCAGTTC AATATGTTAA AGATACAATG GACGAAGGTC ATGATGTATT TTTAGAAATT

B P N P S
245 255 265 275 285 295
GAAGTAGAAG GTGUAMAGCA AGTTAGAAAG AAATTTCCAG ATGCGTTATT TATTTTCTTA

L e P e e e e
305 315 325 335 345 355
GCACCTCCAA GTTTAGATCA CTTGAGAGAS CGATTAGTAG GTAGAGGAAC AGAATCCAAT

365 375 385 395 405 415
CAGAAAATAC ASAGTOGTAT TAACGAAGCG COTAMAGAAG TTGAAATGAT GAATTTA...

e O O I
5 15 75 35 45 55
GCAACACAAT TACAAGCAAC AGATTATGTT ACACCAATCG TGTTAGGTGA TGAGACTAAG

P P ) R R e
85 5 85 95 105 115
GTTCAATCTT TAGCGCAAAL ACTTGATCTT GATATTTCTA ATATTGAATT AATTAATCCT

e T O O I
125 135 145 155 165 175
GCGACAMGTG AATTGAAAGC TGAATTAGTT CAATCATTTG TTGAACGACG TAAMGGTAAA

P P I P e e RN e e
185 195 205 215 225 235
GCGACTGAAG AACAMGCACA AGAATTATTA AACAATGTGA ACTACTTCGG TACAATGCTT

e e T L P e e
245 255 265 275 285 295
GTTTATGCTG GTAAMGCAGA TGGTTTAGTT AGTGGTGCAS CACATTCAAC AGGAGACACT

o e e [ S e e T Qe e
305 315 325 335 345 355
GTGCGTCCAG CTTTACAAAT CATCAARACG AMACCAGGTG TATCAAGAAC ATCAGGTATC

e T T e T e e
365 375 385 395 405 415
TTCTTTATGA TTAAMGGTGA TGAACAATAC ATCTTTGGTS ATTGTGCAAT CAATCCAGAA

e T T O T e I
425 435 445 455 465 475
CTTGATTCAC AAGGACTTGC AGAMATTGCA GTAGAAAGTG CAAMATCAGC ATTA......

e e e T
5 15 35 45

e e T P [ .
5 75 85
CCANTTATTT GTGTTGGTGA AACAGATGAA GAGCGTGAMA GTGOTAAAGC TAACGATGTT

B e O A
125 13% 14% 155 165 176
CTAGGTGAGC ASGTTAAGAA AGCTGTTGCA GGTTTATCTG AAGATCAACT TAAATCAGTT

B P P A
185 195 205 215 225 235
GTAATTGCTT ATGAGUCAAT CTGGGCAATC GGAACTGGTA AATCATCAAC ATCTGAAGAT

T L A
245 255 2685 275 285 295
GUAAATGAM TGTGTGUATT TGTACGTCAS ACTATTGUTG ACTTATCAAG CAAMGASGTA

R 315 335 335 345 355
TCAGARGCAS CTCGTATTCA ATATGOTGOT AGTOTTASAC CTAACAMCAT TAASGAATAC

B N R ... | l...| | |
365 375 385 395 405 415
ATGGCACASY CTGATATTGA TGGGGCATTA GTAGGTGHCG CA ... ... ... .....

172
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Colony 7:

Alignment: D:%yStudyMaster‘sequencing result'consensus sequences’colony BhZygi. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Alignment: D:\StudyiMaster'sequencing resultconsensus sequences‘colony 7harc. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Alignment: D:%StudyMastersequencing resultconsensus sequences‘colony Tharo. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

5 15 = o
GCOTTTAAAG ACGTGCCAGC CTATGATTTA GGTG
PO R I P I

75 g5

65

95

el
35
COACTT

GAGACGGGTT TGAATCCAAG TGAGATTGAT GAAGTTATCA

1z

R P
135 145

iss 195 205 2
CCTGCATTTA CAGTGAATAA AGTATGTGGT TCTG

SRS
GOACAAGGAT AAMATCCAGT ACGAATTGCT GUTATGAMMG

e
GGTT
|

545 = 265 R
CASTCTATTG TGACTGGTGA AAATGACATC GTGC

75
TAGCTG

s e e R
CAGTCACCAA TGCTTGTCAM CAACAGTCGT TTCGGTTTTA

e P
365 375

R T o B e
495
ACTGCTG

s 44 "4
ATTTAGTAGA GCAATATGGT ATTT

3 =
GTTGATAGCA TGGTATATGA TGGTTTAACA GATGTATTTA

B L T L P
485 495 505 515
GTAAACTCAC AACATAMAGT AGTACGTGCA CAGCAA. ...

B e N P I
5 15 25
TTATTAATOC AACAAGCTAS ATOGAACAGT GACACAACGC

55 75 85 a5
TGTGGTGOAL TGTCACAGGS TATGATAGGC TATTGGTTGG

et LT - -
TTAACTGAAA TGAATAGTGA TAGAACTOTA GGCACAATCG
e

AAAGATGATC CACGATTCAA TAMCCCAMCC AAACCAATTG

T P P I
185 195 205
B (R e e
245 255 265
GAAGTTGAAG AATTACAAAS AGASCAGCCA G
|

TTa05 315

365

Tars 385

T e N P
425 435 445
ATARAARAAG AARATACCTA TGAAGGTGTT G

Z
3
ACT
3

'3

T
£AG

P e N PR
5 15 25 35 45 55
AATTTTAATT CTTTAGGATT AGATGATACT TATGAAGCTT TAAATATTCC AATTGAAGAT

65 o 85 L 105 115
TTTCATTTAA TTAAAGAAAT TATTTCGAAA AAAGAATTAG ATGGCTTTAA TATCACAATT

..125”

AP P I
135

‘145

..igén

‘195 205

S

P R Y P
255 265

l...
35

15
[

l...
35
|

95

22
6oL ..

155 165
CCTCATARAG AACGTATCAT ACCGTATTTA GATTATGTTG ATGAACAAGC GATTAATGCA

215 225
GGTGCAGTTA ACACTGTTTT GATAAAAGAT GGCAAGTGGA TAGGGTATAA TACAGATGGT

...
275

R
55

CAAGAG
[P

75

CAGTCT

N
325

GGTTATAGAL ASGTAGTTGC GTCACCACTA CCTCAATCTA

P P P I .

CGAMCTTTAG CAGACGGTAL AAATATTGTC ATTGCATGCG

R P T
45 55
TAATAGAACA TATTATTAAL

N P L
105 115
TCGGTAACGT ACTACAAGCA
B e AT
165 175
GTGGCTTGOC AGAAACAGTA
P R T
225 235
AGTCGATTCA ATTAGCATAT
B P I
285 295
GOGGTATGGA GAATATGTCT
B P e P
345 355
ABATGGGACA TCAATCAATG
B P B P
405 415
ATCAATATCA TATGGGTATT
B P R P
485 475
SAGARCASGA TACATTTGCT

B P R
45 55
CoGCAATGCC ATTGLATACT
.. R N
105 115
AAACTGAAAT CAATCGCATT
PP P I
165 175
TTACACGTGT GOAACTAGAT
I PRI RO e
225 235
GTCCTTTTTA TACGAAAGAS
PR P I P
285 295
TTAAMGAAGA TGCAGGACGT
I P R
345 365
TACTAGAACA CCAGTTAATT

I P R
405 415
GTGGTGGCGE TATTCCAGTT

| v |
175

[P O PP
235

[PPSR B
295

ATTGGTTATG TTAAAGGATT GCACAGCGTT TATCCAGATT TAGAAAATGC ATACATTTTA

R PV B
306

P P PP
318 325

336

P P e P
345 355

ATTTTGGGCG CAGGTGGTGC AAGTAAAGGT ATTGCTTATG AATTAGCAAL ATTTGTAAAG

. [ -
365
CCCAAATT

SREEY CELER IEEEY PO IR REEN A
CTGTTGCGAL TAGAACGATG GCTCGTTTT
B P e e

455

425 435 445
AACCAMATTT CATTGGCAGA TGCTGAAAAG TATTTA. ...

173

[ T N P
405 415

G AATCTTGGASA TTTAAATATA

R
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Alignment: D:%\Study\Master‘sequencing result'consensus sequences‘colony Thglp. txt

Consensus

Consensus

Congensus

Consensus

Consensus

Consensus

Congensus

Consensus

Alignment: DihvStudyiMasterisequencing resul tconsensus sequenceshcolony Thgmb. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Alignment: D:\Study\Mastersequencing result’consensus sequenceshcolony Thpta. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

5 5 25 35 5
GGTGCTGATT GGATTGTCAT CACAGUTGGA TGGGGATTAG CGGTTACAAT GGGTGTGTTT

O P N P T P N P R Fr
55 75 85 95 105 115
GCTGTCGGTC AATTCTCAGG TGCACATTTA AACCCAGCGG TGTCTTTAGC TCTTGCATTA

T O P E e e
125 135 145 155 165 175
GACGGAAGTT TTGATTGGTC ATTAGTTCCT GGTTATATTG TTGCTCAAAT GTTAGGTGCA

e e e e P I
185 195 205 215 225 235
ATTGTCGGAG CAACAATTGT ATGGTTAATG TACTTGCCAC ATTGGAAMGC GACAGAAGAL

e e e e e e e R repe
245 255 265 275 285 255
GCTGGC6CCA AATTAGGTGT TTTCTCTACA GCACCGGCTA TTAAGAATTA CTTTGCCAAC

B N T T e P P S P R Fres
305 315 325 335 345 355
TTTTTAMGTG AGATTATCGG AACAATGGCA TTAACTTTAG GTATTTTATT TATCGGTGTA

T O S T B P e
365 375 385 395 405 415
AMCARAATTG CCGATGGTTT AMATCCTTTA ATTGTCGGAG CATTAATTGT TGCAATCGGA

425 4350 445 455 465 47t
TTAAGTTTAG GCGGTGCTAC TGGTTATGCA ATCAACCCAG CACGT..... ..........

T e e P I e
5 55
CGANTATTTG AAGATCCAMG TACATCATAT AAGTATTCTA TTTCAATGAC AACACGTCAA

O I
95 105 115
ATGCGTGAAG GTGAAGTTGA TGGOGTAGAT TACTTTTITA AMACTAGGGA TGCGTTTGAA

e e e A I
125 135 145 155 165 175

e e e e A B
185 195 205 215 225 230
ACACCAGTTC AATATGTTAL AGATACAATG GACGAAGGTC ATGATGTATT TTTAGAAATT

T N ) e e
245 255 265 275 285 295

B P e T Y R
305 315 325 335 345 355

B P O Tl I R P
360 375 385 395 405 416
GAGAAMATAC AAAMGTOGTAT TAACGAAGCG COTAAAGAAG TTGAAATGAT GAATTTA..

e P B I

5 15 25 35 45 55
GCAACACAAT TACAAGCAAC AGATTATGTT ACACCAATCG TGTTAGGTGA TGAGACTAAG
B e e e e PP I

B 75 g5 95 105 115
GTTCAATCTT TAGCGCAMAS ACTTGATCTT GATATTTCTA ATATTGAATT AATTAATCCT
e e P I P

125 135 145 155 165 175
GCGACAAGTG AATTGAAAGC TGAATTAGTT CAATCATTTG TTGAACGACG TAAAGGTAAA
P o I

185 195 205 215 225 235
GUGACTGAAG AACAAGCACA AGAATTATTA AACAATGTGA ACTACTTCGG TAUAATGCTT

L P ) P A

245 255 265 275 285 295

GTTTATGUTG GTAAAGCAGA TGGTTTAGTT AGTGGTGCAG CACATTCAAC AGGAGACACT

T e I L P I
305 315 325 335 345

355
GTGOGTCCAG CTTTACAMAT CATCAAALCG AAACCAGGTG TATCALGAAC ATCAGGTATC |

B P N P B P e (TP P pr P R T
365 375 385 395 405 415
TICTTTATGA TTAAAGGTGA TGAACAATAC ATCTTTGGTG ATTGTGCAAT CAATCCAGAA

R I P R . B
425 435 445 4b5 465 475
CTTGATTCAC AMGGACTTGC AGAAATTGCA GTAGAAAGTG CAAMATCAGC ATTA......

174
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Colony 8:

Alignment: D:VStudvi\Master'sequencing resulticonsensus sequenceshcolony Thtpi. txt

5 15 25 35 45 55
Consensus  CACGAMMCAG ATGAAGAMAT TAACARAAAM GCGCACGCTA TTTTCAAACA TGGAATGACT
e P L P S e
65 75 g5 95 105 115
Consensus  CCAATTATTT GTGTTGGTGA AACAGACGAA GAGCGTGAAA GTGGTAAMGC TAACGATGTT
R e O PO VO APRPORN O PPN I P
125 135 145 155 165 175
Consensus  GTAGGTGAGC AAGTTAAGAS AGCTGTTGCA GGTTTATCTS AAGATCAACT TAAATCAGTT
e e e e e P e
185 195 205 215 25 235
Consensus  GTAATTGCTT ATGAGCCAAT CTGGGUAATC GGAACTGGTA AATCATCAAC ATCTGAAGAT
e e Lt O P e PR I
245 255 265 275 285 295
Consensus  GCAMATGAAA TGTGTGCATT TGTACGTCAS ACTATTGCTG ACTTATCAAG CAAAGAAGTA
e e e P P e
305 315 325 385 345 355
Consensus  TCAGAAGCAA CTCGTATICA ATATGGTGGT AGTGTTAAAC CTAACAACAT TAAAGAATAC
R e e Lt O P T T e
365 375 385 395 405 415
Consensus  ATGGCACAAA CTGATATTGA TGGGGCATTA GTAGGTGGCG CA........ ..........
Alignment: D:3Study\Masterisequencing resulthconsensus sequenceshcolony Tiwvql. txt
e P Y PP R |
& 15 25 35 45 55
Consensus GOGTTTAMAG ACGTGCCAGT CTATGATTTA GGTGCGACTT TAATAGAACA TATTATTAMAM
e P I
E5 =] B85 95 105 115
Consensus GAGACGGGTT TGAATCCAAG TGAGATTGAT GAAGTTATCA TCGGTAACGT ACTACAAGCA
O e P Nl PP B |
125 136 145 156 165 176
Consensus GHACAAGGAC AAMATCCAGT ACGAATTGCT GUTATGAAAG GTGGCTTGCOC AGAMACAGTA
cyfpee beglpe e Do e S A
Consensus COTGCATTTA CAGTGAATAA AGTATGTGGT TCTGGOTTAA AGTOGATTCA ATTAGCATAT
PP () P O P ) PR IO
245 255 ZB5 275 285 295
Consensus CAATCTATTG TGACTGGTGA AAATGACATC GTGCTAGCTG GUGGTATGGA GAATATGTCT
o P o ) M
305 316 325 336 345 356
Consensus CAGTCACCAA TGCTTGTCAL CAACAGTCOGT TTCGGTTTTA AAATGGGACA TCAATCAATG
egdgee el Dol bl b e B e
Consensus GTTGATAGCA TGGTATATGA TGGTTTAACA GATGTATTTA ATCAATATCA TATGGGTATT
gy el el Do b b e T e
Consensus ACTGCTGAASL ATTTAGTAGA GCAATATGGT ATTTCAAGAG AAGAACAAGA TACATTTGCT
e e e e P ey A
485 495 GOE 515 5ZE 536
Consensus GTAMMCTCAC AACATAAAGT AGTACGTGCA CAGCAA. ... ..........

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

5
TTATTAATCC

L
TGTGETGCAL
|

iz
TTAMCTGAAL

“ims
ARAGATGATC

245
GAAGTTGAAG

U
305
GGTTATAGAA

365
CGAMCTTTAG

L
AMCAAGCTAR
e
TCTCACAGGE
F P
135
TGARTAGTGA
195
CACGATTCAR

pitatay
ANTTACARMN

R
315
AAGTAGTTGC

375
CAGACGGT AN

“uzs
ABAATACCTA

25
ATCGAACAGT

L
TATGATAGGC
F
15
TAGAACTGTA
“o05
TAACCCRACC

265
AGAACAGCCA
|

“3ap
GTCACCACTA

385
ALATATTSTC
|

s
TGAAGGTGTT

175

35 a5
GACACAACGC CGGCAATGCC
E 105
TATTGGTTGG AAACTGAAAT
FR P R
155 165
GGCACAATCS TTACACGTGT
o5 “oo5
AARCCAATTG GTCCTTTTTA

275 2850
GACTCAGTCT TTAAAGAAGA

B
335 345
CCTCAATCTA TACTAGAACA

395 405
ATTGCATGCG GTGGTGGCGE

B N
455 465
GAAGCG. e vveennn..

P Y N I
415
TATTCCAGTT

Aligmment @ D:\StudyiMasterisequencing resul thconsensus sequencesicolony Bharc. t=t

o
55

ATTGGATACT
[ S P

sl
115

CANTCGCATT
N

“7E

GOAMGTAGAT
PP e o

B
235

TACGAAAGAL

g P I
295
TGCAGGACGT

R -
355

CCAGTTAATT



Cheng QIAN

APPENDIX

Alignment: D:\Studv'Mastersequencing result\consensus sequenceshcolony Bharo. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Alignment: D:\StudviMaster’sequencing result’consensus sequenceshcolony 2%glp. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Alignment: D:\Studv'\Masterhsequencing resultconsensus sequences‘colony B%emk. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

e P e I P N P
5 15 25 35

5
AATTTTAATT CTTTAGGATT AGATGATACT TATGAAGCTT TAAATATTCC AATTGAAGAT

1 S o S P s PN I PR
65 75 85 95 105 115
TTTCATTTAL TTARAGAAAT TATTTCGAAL ARAGAATTAG ATGGCTTTAA TATCACAATT

e e e P A e
125 135 145 155 165 175
CCTCATARAG AACGTATCAT ACCGTATTTA GATTATGTTG ATGAACAAGC GATTAATGCA

e e e P I e
185 195 205 315 225 235
GOTGCAGTTA ACACTGTTTT GATAARAGAT GGCAAGTGGA TAGGGTATAA TACAGATGGT

e e P e P I e
245 255 265 275 =85 295
ATTGGTTATG TTARAGGATT GCACAGOGTT TATCCAGATT TAGAAMMTGC ATACATTTTA

o e e T e P A e
305 315 325 335 345 355
ATTITGEG0G CAGGTGHTGC AAGTARAGGT ATTGCTTATG AATTAGCAAL ATTTGTARAG

e e T e P A e
365 375 385 395 405 415
COCARATTAA CTGTIGOGAA TAGAACGATG GCTCGTTTTG AATCTTGGAS TTTAAATATA

e e e O e P A
425 435 445 455 465 475
BACCAAATTT CATTGGCAGA TGCTGAAAAG TATTTA.... «uivviiers vvviinnnn.

e e e e P e e
5 15 25 35 45 55

GOTGCTGATT GGATTGTCAT CACAGCTGGA TGGGGATTAG CGGTTACAAT GGGTGTGTTT

65 =) 86 a5 10% 115
GETGTCGGTC AATTCTCAGG TGCACATTTA AACCCAGCGG TGTCTTTAGC TCTTGCATTA

O P O P P N PP T e
125 135 145 155 165 175
GACGGAAGTT TTGATTGGTC ATTAGTTCCT GGTTATATTG TTGCTCARAT GTTAGGTGCA
P T e e L T L T .

Ciss ‘195 505 915 Coo5 o35
ATTGTCGGAG CAACAATTGT ATGOTTAATG TACTTGOCAC ATTGGAAAGC GACAGAAGAA

L e e I e R
245 265 265 275 285 295
GCTGGCGCGA AATTAGGTGT TTTCTCTACA GCACCGGCTA TTAAGAATTA CTTTGCCAAC

e e e e P O P N Fa|

305 315 325 336 345 365
TTTTTAAGTG AGATTATCGG AACAATGGCA TTAACTTTAG GTATTTTATT TATCGGTGTA

e e L P R
385 575 585 395 405 415
AACARBATTG CCGATGGTTT AAATCCTTTA ATTGTCGGAG CATTAATTGT TGUAATCGGA

e L PP (A PP (R P
42k 435 445 5 465 a7h
TTAAGTTTAG GCGGTGCTAC TGGTTATGCA ATCAACCCAG CACGT..... ..........

e e A I
5 15 25 35 45 55
COAATATTTG AAGATCCAAG TACATCATAT AAGTATTCTA TTTCAATGAC AACACGTCAA

R e e e e e I
65 75 85 95 105 115
ATGCGTGAMG GTGAAGTTGA TGGCGTAGAT TACTTTTTTA AMACTAGGGA TGCGTTTGAA

125 135 145 155 165 175
GCTTTAATTA ASAGATGACCA ATTTATAGAS TATGUTGAAT ATGTAGGCAA CTATTATGGT

185 185 205 215 225 " 235
ACACCAGTTC AATATGTTAA AGATACAATG GACGAAGGTC ATGATGTATT TTTAGAAATT

B P e L P O PP N R
245 255 265 275 285 295
GAAGTAGAAG GTGCAAAGCA AGTTAGAAAG AAATTTCCAG ATGCGTTATT TATTTTCTTA

305 315 325 335 345 " 355
GCACCTCCAS GTTTAGATCA CTTGAGAGAG COATTAGTAG GTAGAGGAAC AGAATCCAAT

P O P ) PP N
365 376 386 395 405 415
GAGAAMATAC AMAGTOGTAT TAACGAAGCG CGTALMAGAAG TTGAAATGAT GAATTTA..

176
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Alignment: D:h\StudyiMasterisequencing resultdconsensus sequences'colony Bipta. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Congensus

Congensus

Congensus

Alignment: D:iStudyiMasterisequencing resultdconsensus sequences‘colony 8ytpi. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Alignment: D:\StudyMaster\sequencing result'consensus sequences‘\colony 2%yqi. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

R e e e o I
5 15 25 35 45
GCAACACAAT TACAAGCAAC AGATTATGTT ACACCAATCG TGTTAGGTGA

GCGACAAGTG AATTGAAAGC TGAATTAGTT CAATCATTTG TTGAACGACG

B P P I FYPTN I P
185 195 205 215 225
GCGACTGAAG AMCAAGCACA AGAATTATTA AACAATGTGA ACTACTTCGG

GTGCGTCCAG CTTTACAAAT CATCAAMACG AAACCAGGTG TATCAAGAAC

B D P e T I FYPTN Iy PP
365 375 385 395 405
TICTTTATGA TTAAAGGTGA TGAACAATAC ATCTTTGGTG ATTGTGCAAT

|
475

43b

44b

25

455

35

465

45

TGAGACTAMG

v L
115
AATTAATCCT

v Lo |
175
TAAAGGTARA

v L
235
TACAATGCTT

e —
29h
AGGAGACACT

e —
350
ATCAGGTATC

v Lo
415
CAATCCAGAA

55

b 15
CACGAAMCAG ATGAAGAAAT TAACAMAMAA GUGUACGCTA TTTTCASACA TGGAATGACT

vl
§

126

.
5
GOGTTTAALG
B —
65
GAGACGGGTT
I

TTigE
GOACABGGAC

R —
135
CCTGCATTTA

e —
245
CAATCTATTG
B —
305
CAGTCACCAL
B —
365
GTTGATAGCA
I

T ags
ACTGCTGAAA

A
435
GTAAAMCTCAC

R .
15
ACGTGOCAGC
P
75
TGAKTOCALG

P —
AARATCCAGC

195
CAGTGAATAL

265
TGACTGGTGA

P —
315
TGCTTGTCAL
P .
375
TGGTATATGA
P —
ATTTAGTAGA

495
AACATAAMGC

S
25
CTATGATTTA
B —
85
TCAGATTGAT

T laE
ACGANTTCCT
“o0g
ACTATCTCOT
“265
ARATGACATC
B —
525
CAACAGTCOC
B —
385
TGOTTTAACE
" ags
GCAATATGGT
ol
505
ACTACGTECA

177

s
GGTGCGACTT

BT
GAAGTTATCA
I

ol
156

GCTATGAAAG
B
TCTGGGTTAL
B
GTGCTAGCTG

R P
215
Y P
275

TTCGGTTTTA

el
GATGTATTTA
[P

ol
455

ATTTCAAGAG

e
515
CAGCAA. ...

vl
45
TAATAGAACA
I
105
TCGETAMCGT

ol
GTGECTTGOC
“335
AGTCGATTCA
"85
GCGGTATGGA
R .
345
ABATGGGACA
R .
aos
ATCAATATCA

AAGAACAMGA

525

.
55
TATTATTAAL
115
ACTACAAGCA
|

‘e
AGARACAGTA

.
235

ATTAGCATAT

[l

“asb
GAATATGTCT
355
TCAATCAATG
415
TATCECTATT
R
475
TACATTTGCT
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Colony 9:

Alignment: D:A\StudviMaster\sequencing resultlconsensus sequences’colony 9harc. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Aligrment: D:\Study\Masterisequencing resulticonsensus sequencesheolomy Paro. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Alignment: D:A\Studyi\Nastersequencing result'consensus sequencesicolony 94glp. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

e e o e I
5 15 25 35 45 55
TTATTAATCC AACAAGCTAA ATCGAACAGT GACACAACGC CGGCAATGOC ATTGGATACT

o e T N I
65 75 85 95 105 115
TGTGGTGCAA TGTCACAGGG TATGATAGGC TATTGETTGE ASACTGAMAT CAATCGCATT
e e o e N A
125 135 145 155 165 175
TTAACTGALA TGAATAGTGA TAGAACTGTA GGUACAATCG TTACACGTGT GGAAGTAGAT
e e o P I
185 195 205 215 225 235
ABAGATGATC CACGATTCAA TAACCCAACC AMACCAATTG GTCCTTTTTA TACGARAGAA
L e PP
245 255 265 275 285 295
GAAGTTGANG AATTACAAAL AGAACAGCCA GACTCAGTCT TTAAAGAAGA TGCAGGACGT
B T T e e P N M
305 315 355
GOTTATAGRA ARGTAGTTGC GTCACCACTA CCTCAATCTA TACTAGAACA CCAGTTAATT

e e O P I
365 375 385 395 405 415
CGAMCTTTAG CAGACGGTAA AMATATTGTC ATTGCATGCG GTGGTGGOGG TATTCCAGTT

R e e M A e
425 435 445 455 465 475
ATARAAAMAG ARAATACCTA TGASGGTGTT GAAGCE. ... .......... coeeeen...

O e e P e I
5 15 25 35 45 55
AATTTTAATT CTTTAGGATT AGATGATACT TATGAAGCTT TAMATATTCC AATTGAAGAT

0 S [ P N PN N P IS P
85 75 85 95 105 115
TTTCATTTAS TTAAMGAAAT TATTTCGARA AAAGAATTAG ATGGUTTTAL TATCACAATT

e e P I

125 135 145 155 165 175
CCTCATAAAG AMCGTATCAT ACCGTATTTA GATTATGTTG ATGAACAAGC GATTAATGCA

e e e P T e e Ay e
185 195 205 215 225 235
GOTGCAGTTA ACACTGTTTT GATAAMAGAT GOCAAGTGGA TAGGGTATAA TACAGATGGT

e e e o I
245 255 265 275 285 295
ATTGGTTATG TTAAAGGATT GCACAGCGTT TATCCAGATT TAGAAAATGC ATACATTTTA

e e e e P I
305 315 325 335 345 355
ATTTTGGGCG CAGGTGOTGC AMGTARAGGT ATTGCTTATG AATTAGCAML ATTTGTAAAG

e e e P A

N 375 335 395 405 a1
CCCAAATTAA CTGTTGCGAA TAGAACGATG GCTCGTTTTG AATCTTGGAA TTTAAATATA

o e P R P I
435 435 445 455 465 475
AACCABATTT CATTGGCAGA TGCTGAAAAG TATTTA.... .......... ..........

P e e e L ) P
5 15 25 35 45 55
BGTGCTGATT GGATTGTCAT CACAGCTGGA TGGGGATTAG CGGTTACAAT GGGETGTGTTT

e e e e o e PP R I
65 5 25 95 105 115
GOTGTCGOTC AATTCTCAGG TGCACATTTA AACCCAGCGG TGTCTTTAGC TCTTGCATTA

T e e e P e P
125 135 145 155 185 175
GACGGAMGTT TTGATTGGTC ATTAGTTCCT GGTTATATTG TTGCTCARAT GTTAGGTGCA

e e e o e PP Ry I
185 195 205 215 225 235
ATTGTCGGAG CAACAATTGT ATGGTTAATG TACTTGCCAC ATTGGAAMGC GACAGAMGAA

P P e e e P R e
245 255 265 275 285 295
GOTGGCGOGA AATTAGGTGT TTTCTCTACA GCACCGGCTA TTAAGAATTA CTTTGCCAAC
P o e o e P
305 315 325 335 345 355
TTTTTAMGTG AGATTATCGG AACAATGGCA TTAACTTTAG GTATTTTATT TATCGGTGTA

P e e ) P N PP Ay I
365 375 385 335 405 415
BACARAATTG CCGATGGTTT AANTCCTTTA ATTGTCGGAG CATTAATTGT TGUAATCGGA

e e o PP Ay I
425 435 445 455 465
TTAAGTTTAG GCGGTGCTAT TGGTTATGCA ATCAACCCAG CACGT..... ..........
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Alignment: D:\Studv'Master‘\sequencing result‘consensus sequences‘colony Pgmk. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Alignment: D:\Studyi\Master\sequencing result’consensus sequencesicolony 9hpta. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Alignment: D:\StudviMaster'sequencing resulthconsensus sequenceshcolony 94tpi. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

5 15 25 35 45 55
CGARTATTTG AAGATCCAAG TACATCATAT AAGTATTCTA TTTCAATGAC AACACGTCAL
e L e P ) T I

65 75 a5 95 106 115
ATGCGTGAAG GTGAAGTTGA TGGCGTAGAT TACTTTTTTA AAACTAGGGA TGUGTTTGAA

GAGAAMATAC AAAGTCGTAT TAACGAAGCG CGTAMAGAAG TTGAMATGAT GAATTTA..

GUAACACAAT TACAAGCAAC

R P I
65 5
GTTCAATCTT TAGCGUAAAL

S P I .
125 135
BGACAAGTG AATTGAAMGC

GUGACTGAAG AACARGCACA

R P I
245 255
GTTTATGCTG GTAAAGCAGL

S PP e
305 515
GTGCGTCCAG CTTTACALAT

75
TTCTTTATGA TTAAAGGTGA

S e e .
425 435
CTTGATTCAC AAGGACTTGC

AGATTATGTT ACACCAATCG

I R I
85 95
ACTTGATCTT GATATTTCTA

I R I
145 155
TGASTTAGTT CAATCATTTG

AGARTTATTA AACAATGTGA

I R I
265 275
TETTTAGTT AGTGGTGCAG

B N P e
325 335
CATCASAACG AMACCAGGTS
P VO Lo
TGALCAATAC ATCTTTGGTS
P P T A

445 455
AGAAATTGCA GTAGAAAGTG

TGTTAGGTGA TGAGACTAAG

B N
105 115
ATATTGAATT AATTAATCCT

B I
165 175
TTGALCGACG TAMMGGTAAL

225 235
ACTACTTCGG TACAATGCTT

B R
CACATTCAAC AGGAGACACT

P P T e
545 355
TATCAAGAAC ATCAGGTATC

405 415
ATTGTGCAAT CAATCCAGAA

P P Ny e
485 475
CAAMATCAGC ATTA......
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Colony 10:

Alignment: D:\StudyiMastersequencing result’consensus sequences’colony 9%rqi. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Alignment: D:y\Study\Nasterisequencing result’consensus sequencesicolony 10%are. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Alignment: D:%Study\Nasterisequencing resultconsensus sequenceshcolony 10%aro. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

: 1
GOGTTTAAAG ACGTGCCAGC

65 75
GAGACGGGTT TGAATCCALS

15 “135

GHACAAGGAD AAAATCOCAGC

“igs ‘195

COTGCATTTA CAGTGAATAM

e e
245 255

CAATCTATTG TGACTGGTGA

e L I
305 315

CAGTCACCAM TGCUTTGTCAL

R P e
365 375

GTTGATAGCA TGGTATATGA

azs “a35

AMCTGCTGAMN ATTTAGTAGA

Ttass T 779k
GTAMCTCAC AACATAAAGC

B L P
5 15
TTATTAATCC AACAAGCTAA

B P I P
65 75
TGTGGTGOAL TETCACAGGG

125 135
TTACTGARS TGAATAGTGA
B AT
185 195
AAAGATGATC CACGATTCAA
B e T e
245 255
GAAGTTGAAG AATTACAAAL

305 315
GGTTATAGAL AAGTAGTTGC
B e S M
365 375
CGAACTTTAG CAGACGGTAA

P P
425 435
ATAALAAALG AMAATACCTA

25
ATCGAMCAGT

I P
85
TATGATAGGC

145
TAGALMCTGTA

S P
205
TAACCCAACC
S P
265
AGAACAGOCA

325
GTCACCACTA
Y P

385
ARATATTGTC
el

T ags
TGAAGGTGTT

35”

GACACAACGC

L
PR

R
215

BANCCAATTG

R
275

GACTCAGTCT

R P
J9b

ATTGCATGCE

R P
455

GAMGCG. ...

= 15 25 35
AATTTTAATT CTTTAGGATT AGATGATACT TATGAAGCTT

B P e
65 75
TTTCATTTAL TTAAAGAALT

PR N P |
125 135
CCTCATAMMG AMCGTATCAT

CimE 195
GOTGCAGTTA ACACTGTTTT
N P e
245 255
ATTGGTTATG TTARAGGATT

U305 "315
ATTTTGGGCE CAGGTGETGE

385 "375
CCCABATTAA CTGTTGCGAS

azE “a35
AACCAAATTT CATTGGCAGA

25
TATTTCGAAS

A |
145
ACCGTATTTA
C205
GATAARAGAT

P P
265
GCACAGCGTT

"33
AAGTARAGGT
R P
325
TAGAACGATG
“4d5
TGCTOARAAS

180

.95”

AAAGAATTAG

R .
155
GATTATGTTG

‘o5

GGUAAGTGGA

AP
275

TATCCAGATT

"33

ATTGCTTATG

a5

GCTCGTTTTG

R
455
TATTTA. ...

R
45
CGOCAATGOC
R
ABACTGASAT
[

155
GGCACAATCG

B
TATTGGTTGE

105
[P

R P
225

R P
285

R
405

165 e
TTACACGTGT
o
GTCCTTTTTA
o
TTAMAGALGA
[

335
CCTCAATCTA

[
345
TACTAGAACA
R
GTGGTGGCGE

S ..
CTATGATTTA GGTGOGACTT
e e e
85 95 105
TGAGATTGAT GAAGTTATCA TCGGTAACGT
S L M
145 155 165
ACGAATTGCT GCTATGAAAG GTGGCTTGCC
S e o M
205 215 225
AGTATGTGGT TCTGGGTTAL AGTCGATTCA
S L M
265 275 285
ABATGACATC GTGCTAGCTG GOGGTATGERA
S L P
325 335 345
CAACAGTCGC TTCSGTTTTA AAATGGGACA
S o M
385 395 405
TGGTTTAACA GATGTATTTA ATCASTATCA
S L M
445 455 465
GUAATATGGT ATTTCAAGAG AAGAMCAAGA
O N IS P -l
505 515 525
AGTACGTGCA CAGCAA. ... ..........

. e L
TAATAGAACA TATTATTAAS

AU P
115
ACTACAAGCA
R -
175
AGRBACAGTR
[P

Ca35
ATTAGCATAT

ol
295
GAATATGTCT

.
355
TCAATCAATG

R
415
TATGGGTATT
.
475
TACATTTGCT

o]
55
ATTGGATACT

el
115
CASTCGCATT
[
175
GGAAGTAGAT
A
235
TACGABAGAL

el
295
TGCAGGACET
[oo ]
305
CCAGTTAATT
.
415
TATTCCAGTT

45 5L
TAMATATTCC AATTGAMGAT

[....
105

‘115

ATGGOTTTAA TATCACAATT

T
ATGRACAAGC GATTAATGCA

l...
225

[P
235

TAGGGTATAA TACAGATGGT
e

285

-
295

TAGALAATGC ATACATTTTA

‘545

C5EE

AATTAGCAAS ATTTGTAAAG
el

405

S
415

AATCTTGGAS TTTAAATATA
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Alignment: D:\StudyiMastersequencing result‘consensus sequences‘colony 10%glp. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Alignment: D:yStudyiMasterisequencing result'consensus sequenceshcolony 10%gml. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Aligrment: D:hZStudyiMaster\sequencing resulthconsensus sequenceshcolony 10%pta. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

5 15 25 36 45 BB
GGTGCTGATT GGATTGTCAT CACAGCTGGA TGGGGATTAG CGGTTACAAT GGGTGTGTTT

T I N T e
65 = 35 95 105 115
GOTGTCGGTC AATTCTCAGG TGCACATTTA AACCCAGCGG TGTCTTTAGC TCTTGCATTA

e o  FEPP  F
125 135 145 155 165 175
GACGGAMGTT TTGATTGGTC ATTAGTTCCT GGTTATATTG TTGCTCAAAT GTTAGGTGCA

o e o T P e
185 195 205 215 225 235
ATTGTCGGAG CAACAATTGT ATGGTTAATG TACTTGCCAC ATTGGAAAGC GATAGAAGAA

R P P e o e T Fw ey
245 255 265 295

GUTGGUGCGA AATTAGGTGT TTTCTCTACA GUACCGGUTA TTAAGAATTA CTTTGUCAAC

P o P I P I
305 315 325 335 345 355
TTTTTAAGTG AGATTATCGG AACAATGGCA TTAACTTTAG GTATTTTATT TATCGGTGTA

B e e T o I
365 375 385 395 405 415
AMCARAATTG COGATGGTTT AAATCCTTTA ATTGTCGGAG CATTAATTGT TGUAATCGGA

e e e P e P B P e Fr
425 435 445 455 465 475
TTAAMGTTTAG GCGGTGCTAC TGGTTATGCA ATCAACCCAG CACGT..... ..........

COAATATTTG AAGATCCAAG TACATCATAT AAGTATTCTA TTTCAATGAC AACACGTCAL

P e e S PR I PR R e
65 75 85 95 105 115
ATGOGTGAAG GTGAAGTTGA TGGCGTAGAT TACTTTTTTA AMACTAGGGA TGCGTTTGAL

P T e e e e
125 135 145 155 165 175
GCTTTAATTA AAGATGACCA ATTTATAGAA TATGCTGAAT ATGTAGGCAA CTATTATGGT

e e T e e TP I
185 195 205 215 225 235
ACACCAGTTC AATATGTTAM AGATACAATG GACGAAGGTC ATGATGTATT TTTAGAAATT

P T N (T R T
245 255 265 275 285 295
GAAGTAGAAG GTGCAAAGCA AGTTAGAAAG AANTTTCCAG ATGCGTTATT TATTTTCTTA

o o
305 315 325 335 345 355
GCACCTOCAA GTTTAGATCA CTTGAGAGAS CGATTAGTAG GTAGAGGAAC AGAATCCAAT

e T e VO e
365 375 385 395 405 415
GAGAAAATAC AAAGTCGTAT TAACGAAGCG COTAAAGAAG TTGAAATGAT GAATTTA..

e e P e
5 35 45 b5
GUARCACANT TACAAGCAAC AGATTATGTT ACACCAATCG TGTTAGGTGA TGAGACTAAG

e P e P e P I
65 5 25 95 105 115
GTTCANTCTT TAGCGUAMAA ACTTGATCTT GATATTTCTA ATATTGAATT AATTAATCCT

e e e e A
125 135 145 155 165 175
GCGACAAGTG AATTGAAAGC TGAATTAGTT CAATCATTTG TTGAACGACG TAAAGGTAMA
e o P I
185 195 205 215 225 235
GCGACTGAMG AACAAGCACA AGAATTATTA AACAATGTGA ACTACTTCGG TACAATGCTT

B e P ) PP I e
245 255 265 275 285 295
GTTTATGCTG GTAAAGCAGA TGGTTTAGTT AGTGGTGUAG CACATTCAAC AGGAGACACT

o e o e P A
305 315 325 335 345 355
GTGOGTCCAG CTTTACABAT CATCAAMACG AAACCAGGTG TATCAAGAAC ATCAGGTATC
B P T P e P I
365 375 385 395 405 415
TTCTTTATGA TTAAMGGTGA TGAACAATAC ATCTTTGGTG ATTGTGCAAT CAATCCAGAL

T e e P I
425 435 445 455 465 475
CTTGATTCAC AAGGACTTGC AGARATTGCA GTAGARAGTG CAMANTCAGC ATTA......
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Alignment: D:\StudyiMasterisequencing resulthconsensus sequenceshcolomny 10%tpl. txt

R P N P N AP
5 1 25 35 45 ES
Consensus ~ CACGAAACAG ATGAAGASAT TAACAMAAAA GOGCACGCTA TTTTCAAACA TGGAATGACT

e e e I I

6 95 105 115
Consensus ~ CCAATTATTT GTGTTGGTGA AACAGACGAA CAGCOTGAAL GTGGTAAAGC TAACCATGTT
e P s PR N PP P AP

125 135 145 155 165 175
Consensus  GTAGGTGAGC AAGTTAAGAA AGCTGTTGCA GGTTTATCTG AAGATCAACT TAAATCAGTT

e e T e e P e e
185 205 215 25 235
Consensus  GTAATTGCTT ATGAGCCAAT CTGGGCAATC GGAACTGGTA AATCATCAAC ATCTGAAGAT

L e e e e B P R e

245 285 295
Consensus  GCAMATGAAS TGTGTGCATT TGTACGTCAA ACTATTGCTG ACTTATCAAG CAAAGAAGTA
e I P e e N o e P e ey

305 "335 “34p "85
Consensus  TCAGAAGCAA CTCGTATTCA ATATGGTGGT AGTGTTAAAC CTAACAACAT TAAAGAATAC

365 375 385 395 405 415
Consensus  ATGGCACAAS CTGATATTGA TGGGGCATTA GTAGGTOECE TArvvverer vinnnrens

Alignment: D:hStudviMasterisequencing resulthconsensus sequenceshcolony 10%ral. txt
P e e P I |
=3 15 25 35 45 B
Consensus GOGTTTAAAS ACGTSCOCAGT CTATGATTTA GSTGOGACTT TAATAGAACSH TATTATTAAA
e e P
65 TE 85 ab 108 115
Consensus GAGACGGGTT TGAATCCAAG TCGAGATTGAT GAAGTTATCA TCOSGTAACGT ACTACAACCA

IR L= - ¥ - Tt - S - S & -
Consensus — GGATAAGGAC AAAATCCAGD ACGAATTGCT GOTATGAAAG GTGGCTTGOC AGAMACAGTA
e e e e [ P
i85 195 205 215 275 235
Consensus  CCTGCATTTA CACTGAATAA AGTATGTGCT TCTGGGTTAA AGTCGATTCA ATTAGCATAT
e e T e e e
245 255 265 275 285 295
Consensus — CAATCTATTG TGACTGGTGA AAATGACATC GTGUTAGCTG GOGGTATGGA GAATATGTCT
e e e I I e R rr |
305 315 325 335 345 355
Consensus  CAGTCACCAA TGCTTGTCAA CAACAGTCCC TTCGGTTTTA AAATGGGACA TCAATCAATG
e e L P
365 375 385 395 405 a1k
Consensus — GTTGATAGCA TGGTATATGA TGGTTTAACA GATGTATTTA ATCAATATCA TATGGGTATT
e e e e P e e
475 435 445 455 465 475
Consensus  ACTGCTGAAA ATTTAGTAGA GCAATATGCT ATTTCAAGAG AACAACAAGA TACATTTGCT
e P I ... | I
455 495 505 515 525 535
Consensus — GTAABACTCAD AACATAAAGT AGTACGTGOA CAGTAR. .. «ovveovees waeirnenn.

Colony 11:

Alignment: D:%Study\Master\sequencing result'consensus sequences‘colony 1lharc. txt

e P A T I
5 15 25 35 45 55
Consensus TTATTAATCC AACAAGCTAA ATCGAACAGT GACACAACGC CGGCAATGCC ATTGGATACT

e P ) P P
65 75 85 95 105 115
Consensus  TGTGGTGCAA TGTCACAGGG TATGATAGGC TATTGGTIGG AAACTGAAAT CAATCGCATT

e e e P N
195 135 145 155 165 175
Consensus  TTAACTGAMA TGAATAGTGA TAGAACTGTA GGUACAATCG TTACACGTGT GGAAGTAGAT

P e T e [T I P I
185 195 205 21k 225 235
Consensus  ARAGATGATC CACGATTCAA TAACCCAACC AMACCAATTG GTCCTTTTTA TACGASAGAS
R AP [ PP IR P
245 255 265 275 285 295
Consensus  GAAGTTGAAG MATTACAAMA AGAACAGCCA GACTUAGTCT TTAAAGAAGH TGCAGGACGT

B P e P L Tl B FRTT PN PR IR
305 315 325 335 345 355
Consensus  GGTTATAGAA AAGTAGTTGC GTCACCACTA CCTCAATCTA TACTAGAACA CCAGTTAATT

B o S e PP I
5365 5375 385 395 405 415
Consensus  CGAACTTTAG CAGACGGTAL ARATATTGTC ATTGUATGCG GTGGTGGCGG TATTCCAGTT

e e P e P
425 435 445 455 465 478
Consensus  ATAARAAAAG SASSTACCTA TGABGGTGTT GAAGOG. ... .......... cooeonnn..
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Alignment: D:\StudyiMaster‘sequencing result'consensus sequences‘colony 11%aro. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Aligrment: D:\StudviMaster'sequencing resultlconsensus sequenceshcolony 11%zmk. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

CCTCATAMAG AACGTATCAT ACCGTATTTA GATTATGTTG ATGAACAAGT GATTAATGCA

1385 195 205 215 225 235
GETGCAGTTA ACACTGTTTT GATAAAAGAT GGCAAGTGGA TAGGGTATAA TACAGATGGT

245 25b 265 275 2a8b 295
ATTGGTTATG TTAAMGGATT GCACAGOGTT TATCCAGATT TAGAAMATGC ATACATTTTA

T e N TR Ry Py
305 315 325 335 345 355
ATTTTGGG06 CAGGTGGTGC AMGTAAAGGT ATTGCTTATG AATTAGCAAL ATTTGTAAMG

e T e ) TR Py Py
365 375 385 395 405 415
CCCASATTAS CTGTTGCGAL TAGAACGATG GCTOGTTTTG AATCTTGGAA TTTAAATATA

Alignment: D:\Study'Mastersequencing result'consensus sequencesicolony 11%glp. txt

&
GGTGCTGATT

.
55
GCTGTCGGTC

15
GGATTGTCAT

R
75
A#TTCTCAGS

25 35
CACAGCTGGA TGGGGATTAG

P P L
5 95
TGCACATTTA AACCCAGCGG

45 3]
CGOTTACAAT GGGTGTSTTT

O T P
105 115
TGTCTTTAGC TCTTGCATTA

B e O e P A
125 135 145 155 165 175
GACGGAAGTT TTGATTGGTC ATTAGTTCCT GGTTATATTG TTGUTCAAAT GTTAGGTGCA

185 195 208 Z15 225 255
ATTGTCGGAG CAACAATTGT ATGGTTAATG TACTTGCCAC ATTGGAMAAGC GACAGAAGAM

O I e e e e e e e e
245 255 265 275 285 295
GCTGGCGCGA AATTAGETGT TTTCTCTACA GCACCGGCTA TTAMGAATTA CTTTGCCAAC

O e e e e o L N I
3 35

TTTTTASGTG AGATTATCGG AACAATGGCA TTAACTTTAG GTATTTTATT TATCGGTGTA
B P P P N T
385 375 335 395 405 415
SACAARATTG COGATGGTTT AAATCCTTTA ATTGTCGGAG CATTAATTGT TGCAATCGGA
O L T e

425 435 445 455 485
TTALGTTTAG GOGGTGCTAC TGGTTATGCA ATCAACCCAG CACGT..... ..........

e P ) P
45 b5
CGAATATTTG AAGATCCAAG TACATCATAT AAGTATTCTA TTTCAATGAC AACACGTCAS

R U O I I e
6 75 g5

125 135 145 155 160 175

T e e A
185 195 205 215 295 235

245 255 265 275 48b 295

Taos 315 325 335 34 355

365 375 385 395 40k 415
GAGAAAATAC AAAGTOGTAT TAACGAAGTG CGTAAAGAAG TTGAAATGAT GAATTTA...
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Alignment: D:VStudyiMasterdsequencing result'consensus sequencesicolony 11%pta. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Conszensus

Consensus

Aligrment: D:hZStudy\Masterisequencing resulthconsensus sequencestcolony 11%tpd. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Aligrment: D:\StudyMastersequencing resultl\consensus sequenceshcolony 11%wqi. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

5 15
GCAACACAAT TACAAGCAAC

75
GTTCAATCTT TAGCGCAARA

B P R
125 135
GOGACAAGTG AATTGAAAGC

B P R
185 1495
GUGACTCAAG AACAAGUACA
S P

245 255
GCTTTATGCTG GTAAMGCACA

I T R
305 315
GTGCGTCCAG CTTTACAAAT

S P
365 375
TTCTTTATGA TTAAAGGTGA

25 35
AGATTATGTT ACACCAATCG
[P .

ACTTGATCTT GATATTTCTA

R P .
145 155
TGAATTAGTT CAATCATTTG

B P
205 215

AGASTTATTA AACAATGTGA

-

265 "275
TGGTTTAGTT AGTGOTGCAG

B P
325 335
CATCABAACG AARCCAGGTG

sl .
385 395
TGAACAATAC ATCTTTGOTG

[P R
a5 55
TGTTAGGTGA TGAGACTAAG

B P e
105 115
ATATTGAATT AATTAATCCT

P T
165 175
TTGAACGACT TARAGGTAAA
B P
225 235
ACTACTTCRG TACAATGCTT

e T e
285 295
CACATTCAAC AGGAGACACT
B
345 355
TATCAAGAAC ATCAGGTATC

B P T P
405 415
ATTGTGCAAT CAATCCAGAL

L P P I P N e
425 435 445 455 465 475
CTTGATTCAC AAGGACTTGC AGARATTGCA GTAGAMAGTG CAAATCAGC ATTA......

e e P I P I
5 15 25 35 45 55
CAUGARACAG ATGAAGAAAT TAACARAARA GUGCACGCTA TTTTCAMACA TGGAATGACT

T o I M I
85 75 85 105 115
CCAATTATTT GTGTTGGTGA AACAGACGAA GAGCGTGAAN GTGGTAMAGC TAACGATGTT

e e T
125 135 145 155 185 175
GTAGGTGAGC AAGTTAAGAS AGCTGTTGCA GGTTTATCTG AAGATCAACT TAAATCAGTT

P e P ) P
185 195 205 215 225 235
GTAATTGCTT ATGAGCCAAT CTGGGCAATC GGAACTGGTA AATCATCAAC ATCTGAAGAT
L e e e ) PP Y
245 255 265 275 285 295
GUAAATGAMN TGTGTGCATT TGTACGTCAA ACTATTGCTG ACTTATCAAG CAAAGAAGTA

e e o e P T
305 315 325 335 345 355
TCAGAMGCAN CTOGTATTCA ATATGGTGGT AGTGTTAAMC CTAACAACAT TAAAGAATAC

L e e P
385 375 385 395 405 415
ATGGCACARN CTGATATTGA TGGGGCATTA GTAGGTGG0G Chiuv... vuviieanns

P I P e P A o A P
5 15 25 35 a5 55
GCGTTTAAMG ACGTGCCAGC CTATGATTTA GGTGCGACTT TAATAGAACA TATTATTAAA

T A P P Y PO Y
55 75 g5 95 105 115
GAGACGGGTT TGAATCCAAG TGAGATTGAT GAAGTTATCA TCGGTAMOGT ACTACAAGCA
B P P O P I P
125 135 145 155 165 175
GOACAMGGAD AAMATCCAGC ACGAATTGCT GUTATGAAMG GTGGCTTGOC AGAAACAGTA
L I PP e PP B |
185 195 2085 215 225 235
CCTGCATTTA CAGTGAATAA AGTATGTGGT TCTGGGTTAA AGTCGATTCA ATTAGCATAT
B P e L e P I P
245 255 265 275 285 295
CASTCTATTG TGACTGGTGA AAATGACATC GTGCTAGCTG GCGGTATGGA GAATATGTCT
o I o PP B |
305 315 325 335 345 355
CAGTCACCAL TGCTTGTCAA CAACAGTCGC TTCGGTTTTA AARTGGGACA TCAATCAATG
B P O L e PR I Fr
365 375 385 395 405 415
GTTGATAGCA TGGTATATGA TGGTTTAACA GATGTATTTA ATCAATATCA TATGGGTATT
B o O e P N P e e
425 435 445 455 465 475
ACTGCTGAAL ATTTAGTAGA GCAATATGGT ATTTCAAGAG AAGAACAAGA TACATTTGCT
e e P L P T e

TTamE “495 505 B1E 525 536
GTAMACTCAC AACATAAAGC AGTACGTOCA CABCAA. ... wevvvoeees vennnnn.
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Colony 12:

Alignment: D:\Study'\Master\sequencing result‘consensus sequences‘\colony 12%are. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Alignment: D:\StudyMastersequencing resul thcomsensus sequencesheolony 12%glp. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

5 15 25 35 45 55
TTATTAATCC AACAAGCTAA ATCGAACAGT GACACAACGC CGGCAATGOC ATTGGATACT

e ) e I
95 105 115

65 75 85
TGTGGTGCAL TGTCACAGG: TATGATAGGT TATTGGTTGG AAACTGAAAT CAATCGCATT

iz

135 145 155 165 178

TTAACTGAAL TGAATAGTGA TAGAACTGTA GGCACAATCG TTACACGTGT GGAAGTAGAT

18 ey 0 UTpos T TUmE T oes s
AAAGATCATC CACGATTCAA TAACCCAACC AMACCAATTG GTCCTTTTTA TACGAMMGAL

"Tnas

e e e e e o
255 265 275 285 295

GAMGTTGAAG AATTACAAAL AGAACAGCCA GACTCAGTCT TTAAAGAAGA TGCAGGACGT

R I
305

B P P e P L P R e
315 325 335 345 355

GETTATAGAA AMGTAGTTGE GTCACCACTA CCTCAATCTA TACTAGAACA CCAGTTAATT

R I
365

B L P S FETTY Ry PPN T I
375 385

395 405 415

COAMCTTTAG CAGACGGTAL AMATATTGTC ATTGCATGOG GTGGTGGOGG TATTCCAGTT

B T o O P R PP IO P
435 445 455 465 475

ATARMAARAG AAMATACCTA TGAAGGTGTT GAAGCG. ... ....ooois oovieiii,

R
5

AATTTTAATT

-l
TTTCATTTiA
| I

s
COTCATARAG

Tliss
GETGCAGTTA

Thas
ATTGGTTATG
| I

“sos
ATTTTGGECG

"3eh
COCARATTAAL

“aos
BACCARATTT

5
GGTGCTGATT

-l
GCTGTCGETC
I

REE
GACOOAAGTT

Cles
ATTCTCGGAG
R
245
GCTGGOGCGA

305
TTTTTAAGTG

365
BACABARTTG
R P

475
TTAMGTTTAG

Alignment: D:ZStudy'Master‘sequencing result‘consensus sequences\colony 12%aro. txt

e e e i e
15 25 35 45 55
CTTTAGGATT AGATGATACT TATGAMGCTT TAMATATTCC AATTGAAGAT

T e e L I
75 85 a5 105 115
TTAAAGAAAT TATTTCGAAL AMAGAATTAG ATGGCTTTAA TATCACAATT
FE T L N P I T
135 145 155 185 175
ABCGTATCAT ACCGTATTTA GATTATGTTG ATGAACAAGC GATTAATGCA
e e e e P I
195
ACACTGTTTT GATAAAAGAT GGUAAGTGGA TAGGGTATAA TACAGATGGT

e o e P I
255 295
TTAAAGGATT GUACAGOGTT TATCCAGATT TAGAAAATGC ATACATTTTA
F O L I P B PP Epa P
315 325 335 345 355
CAGGTGOTGE AAGTAAAGGT ATTGCTTATG AATTAGCAMA ATTTGTAAAG
o e P I
375 385 395 405 415
CTGTTGCGAL TAGAACGATG GCTCGTTTTG AATCTTGGAA TTTAAATATA
e e P I

" 435 "a4a5 455
CATTGGCAGA TOCTGAARAG TATTTA. ... «ovovnnns eennnnnn.

P e A R P R P
15 25 35 45 55
GGATTGTCAT CACAGCTGGA TGGGGATTAG CGGTTACAAT GGGTGTGTTT

L P Y P I
105 115
AATTCTCAGG TGCACATTTA AACCCAGCGG TGTCTTTAGC TCTTGCATTA

e e P
135 145 155 165 175
TTGATTGGTC ATTAGTTCCT GGTTATATTG TIGCTCAMAT GTTAGGTGCA

e e P e M
195 205 215 225 235
CASCARTTGT ATGGTTAATG TACTTGCCAC ATTGGAMAGC GACAGAAGAA

O O e P e P I
255 265 275 285 295
AATTAGGTGT TTTCTCTACA GCACCGGCTA TTAAGAATTA CTTTGCCAAC

315 325 335 345 355
AGATTATCGG AACAATGGCA TTAACTTTAG GTATTTTATT TATCGGTGTA
P L PP O P N
375 385 395 405 415
COGATGETTT ASATCCTTTA ATTGTOGGAG CATTAATTGT TGUAATCGGA
S e L PPN [ P |

AR R
435 445 455 465 475
GCGGTGCTAC TGGTTATGCA ATCAACCCAG CACGT..... ..........
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Aligmment: D:\StudwMasterisequencing result)\consensus sequences‘colony 12%\emk. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Aligrnment: D:\Study\Master\sequencing resultdconsensus sequenceshcolony 12\pta. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

P e e P P e e
5 15 25 35 45 55
CGAATATTTS AAGATCCAAG TACATCATAT AAGTATTCTA TTTCAATGAC AACACGTCAA

o e P I
65 75 85 95 105 115
ATGCGTGAMG GTGAAGTTGA TGGOGTAGAT TACTTTTTTA AAACTAGGGA TGCGTTTGAL

R e e P P P PP P PP
125 135 145 155 165 175
GCTTTAATTA AAGATGACCA ATTTATAGAA TATGCTGAAT ATGTAGGCAS CTATTATGGT

e e e (T I e

185 195 205 215 225 285
ACACCAGTTC AATATGTTAL AGATACAATG GACGAAGGTC ATGATGTATT TTTAGAAATT
| | N |

e T e o e P N
245 255 265 275 285 295
GAAGTAGAAG GTGCAMAGCA AGTTAGAAMG ARATTTCOCAG ATGUGTTATT TATTTTCTTA

e L T e e e (R e
305 515 325 385 345 355
GCACCTCCAA GTTTAGATCA CTTGAGAGAG CGATTAGTAG GTAGAGGAAC AGAATCTAAT
R e L TP P PO I PR R FP
365 375 385 395 405 415
GAGAAAATAC AAAGTUGTAT TAACGAAGCG CGTAAAGAAG TTGARATGAT GAATTTA..

5
GCAACACAAT TACAAGCAAC AGATTATGTT ACACCAATCG TGTTAGGTGA TGAGACTAMAG

I e P e P I e
55 75 85 95 105 115
GTTCAATCTT TAGCGCAAAS ACTTGATCTT GATATTTCTA ATATTGAATT AATTAATCCT

e e P )
195 135 145 155 165 175
GCGACAAGTG AATTGAAAGC TGAATTAGTT CAATCATTTG TTGAACGACG TAMAGGTAAM

e P e O e P e P R e
185 195 205 215 225 235
GUGACTGAAG AACAAGCACA AGAATTATTA AACAATGTGA ACTACTTCGG TACAATGCTT

e o e I e
245 255 265 275 285 295
GTTTATGCTG GTARAGCAGS TGGTTTAGTT AGTGGTGCAG CACATTCAAC AGGAGACACT
P L P e L e PP I PP I P
305 315 325 335 345 355
GTGUGTCCAG CTTTACAAAT CATCAAMACG AMACCAGGTG TATCAAGAAC ATCAGGTATC
e T e O o e P A e
385 575 385 595 405 415
TTCTTTATGA TTASAGGTGA TGAACAATAC ATCTTTGGTG ATTGTGCAAT CAATCCAGAS
o e e e o I e

425 435 445 455 465 475
CTTGATTCAC AAGGACTTGC AGAAATTGCA GTAGAAAGTG CAAMATCAGC ATTA......

Aligrment: D:M\StudyMaster\sequencing result'consensus sequencesicolony 12%tpi. txt

e o O P
15 25 35 45 55
CACGAAACAG ATGAAGAAAT TAACAAAAAA GUSCACGCTA TTTTCAAMCA TGGAATGACT

e P ) P I P
65 75 85 95 105 115

GTAATTGCTT ATGAGCCAAT CTGGLCAATC GGAACTGOTA AATCATCAMT ATCTGAAGAT

| P T I O P e e
245 255 265 275 285 295
GCAMNTGAAL TGTGTGCATT TGTACGTCAA ACTATTGCTG ACTTATCAAG CAAAGAAGTA

305 315 325 335 345 " 3s
TCAGARGCAN CTOGTATTCA ATATGOTGOT AGTGTTAAAC CTAACAACAT TAAAGAATAC

186



Cheng QIAN

APPENDIX

Colony 13:

Alignment: D:\Study'\Master'sequencing resultconsensus sequencesicolony 12%vaql. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Aligrnment: D:%yStudy\Masterisequencing res

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Alignment: D:3\Study\Master\sequencing resultlconsensus sequencesicolony 13%aro. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

5
GOGTTTAAAG

A
65
GAGACGGGTT
|

Rt
GGACAAGGAC

Rt
CCTBCATTTA
|

“oap
CAATCTATTG

505
CAGTCACCAA
365
GTTGATAGCA
|

Tazs
ACTGCTGAAA

“Cags
GTAAACTCAC

[P I P
15 25
ACGTGCCAGC CTATGATTTA

75 g5
TGAATCCAAG TGAGATTGAT
“Tiss T 145
AAAKTCCAGC ACGAATTGCT

19k 205
CAGTGAATAA AGTATGTGGT

Cmes T e
TGACTGGTGA AMATGACATC

315 326
TGCTTGTCAA CAACAGTCGC

- - -
TGOTATATGA TGGTTTAACA
[
435

ATTTAGTAGA GUAATATGGT

"4k 505
AACATAMAGC AGTACGTGCA

5 15 25
TTATTAATCC AMCAAGCTAL ATCGAACAGT

A
65

=3
TGTGGTGCAL TGTCACAGGE TATGATAGGC

125 135 145
TTAACTGAAN TGAATAGTGA TAGAACTGTA

“igs
AAAGATGATC
|

o
GAAGTTGAMG

305
GGTTATAGAL
|

S
COAACTTTAG

]
425
ATAAAAARAG

5
SATTTTAATT

e
85
TTTCATTTAA

125
CCTCATAAMG

185
GOTGCAGTTA
R
245
ATTGGTTATG

" ag5
ATTTTGGGCG
|

EEW R
COCAAATTAS

P P
425
AACCABATTT

B P e
195 205
CACGATTCAM TAAMCCCAACC

B T P
255 265
AATTACAARE AGAACAGCCA

315 326
AAGTAGTTGC GTCACCACTA

B T P
375 385
CAGACGGTAR AAATATTGTC

T4z 445
ABAATACCTA TGAAGGTGTT

15
CTTTAGGATT AGATGATACT

B T
75 85
TTALAGAAST TATTTCGAAL

135 145
ABCGTATCAT ACCGTATTTA

195 205
ACACTGTTTT GATAMAAGAT

P e P
255 265
TTABAGGATT GCACAGCGTT

“a1E “3o8
CAGGTGETGE AAGTAAAGGT
|

AP PP I
375 385
CTGTTGCGAS TAGAACGATG

P U R
435 445
CATTGGCAGA TGCTGAAMAG

187

P e P A
PP IR P R
75 g

e B N A

P e e
25

P e e e
35 45 55
GGTGCGACTT TAATAGAACA TATTATTAAN
P e P I

95 105 115
GASGTTATCA TCGGTAACGT ACTACAAGCA
B e P R T P

155 165 175
GCTATGAMAG GTGGCTTGOC AGAAACAGTA
P P e PP A e

215 225 235
TCTGGGTTAL AGTCGATTCA ATTAGCATAT
O P I P

275 285 295
GTGCTAGCTG GOGGTATGGA GAATATGTCT
P N PP A

335 345 355
TTCGGTTTTA ARATGGGACA TCAATCAATG
O e e P

395 405 415
GATGTATTTA ATCAATATCA TATGGGTATT
| T

PR [ N A P
455 465 475
ATTTCAAGAG AAGAACAAGA TACATTTGCT

R P P P
515
CAGCAR. ... ..iiiiiis ceiia....

A O e N A
35 45 55
GACACAACGC CGGUALTGCC ATTGGATACT

P P O R N P
95 105 115
TATTGGTTGE AMMCTGAAAT CAATCGUATT

P e P Y
155 165 175
GGCACAATCG TTACACGTGT GGAAGTAGAT
B O O P T
215 225 235
ARACCAATTG GTCCTTTTTA TACGAAAGAL

B e Y e
275 255 295
GACTCAGTCT TTAAMGAAGS TGCAGGACGT

336 345 356
CCTCAATCTA TACTAGAACA CCAGTTAATT

B P e e
395 405 415
ATTGCATGCG GTGGTGGCGE TATTCCAGTT

B I P R
455 465 475
GRAAGCG. ... oieeinnn ceeeeiannn

P U R I P
35 45 55
TATGAAGCTT TARATATTCC AATTGAAGAT
e e
95 105 115
ASAGAATTAG ATGGCTTTAA TATCACAATT
[P A P I P
155 165 175
GATTATGTTG ATGAACAAGC GATTAATGCA

215 225 235
GGCAMGTGOA TAGGGTATAA TACAGATGGT

P B R I
275 285 295
TATCCAGATT TAGAAALTGC ATACATTTTA
R P I P I P
335 345 355
ATTGCTTATG AATTAGCAAA ATTTGTAAMG

O P Y
395 405 415
GCTOGTTTTG AATCTTGGAA TTTARATATA

O PO (e P
455 465 475
TATTTA oot ciies cieeianens

ultheonsensus sequenceshcolony 13%\arc. txt
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Alignment: D:%ZStudv\Nastersequencing resulthconsensus sequencesicolony 13%glp. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Alignment : D:yStudy'Mastersequencing resul thconsensus sequencesicolony 13%gmk. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Alignment: D:yStudyiMasterisequencing resulthconsensus sequencesicolony 13%pta. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

-5
GTGOGTCCAG CTTTACASAT CATCARAACG AAACCAGGTG TATCAAGAAC ATCAGGTATC
CTEes
TTCTTTATGA TTABAGGTGA TGAACAATAC ATCTTTGGTG ATTGTGCAAT CAATOCAGAA
aus
CTTGATTCAC AAGGACTTGC AGAAATTGCA GTAGAAAGTG CAAAATCAGC ATTA......

e e A I
15 25 35 45 55

=
GETGCTGATT GGATTGTCAT CACAGCTGGA TGGGGATTAG CGGTTACAAT GGGTGTGTTT

85 s 85 95 105 115
GCTGTCGGTC AATTCTCAGG TGCACATTTA AACCCAGCGG TGTCTTTAGC TCTTGCATTA

e e T e e
125 135 145 155 165 175

GACGGAAGTT TTGATTGGTC ATTAGTTCCT GGTTATATTG TTGCTCAAAT GTTAGGTGCA

e e P
185 195 205 215 225 235

ATTGTCGGAG CAACAATTGT ATGGTTAATG TACTTGCCAC ATTGGAAAGC GACAGAAGAA

TTogE "85 765 275 785 " 795

GUTGGCOGCGA AATTAGGTGT TTTCTCTACA GCACCGGCTA TTAAGAATTA CTTTGCCAAC

T 505 315 325 335 345 355
TTTTTAAGTG AGATTATCGG AACAATGGCA TTAACTTTAG GTATTTTATT TATCGGTGTA

e P o P e
365 375 385 395 405 415

AACABMATTG CCGATGGTTT AMATCCTTTA ATTGTCGGAG CATTAATTGT TGCAATCGGA

e e e T e I
425 435 445 455 465 475

TTAAGTTTAG GUGGTGCTAC TGGTTATGCA ATCAACCCAG CACGT..... ..........

T P e P AT I T e e e
45 55
CGAATATTTG AAGATCCAAG TACATCATAT AAGTATTCTA TTTCAATGAT AACACGTCAA

e P e I P R e
95 105 115
ATGUGTGAMG GTGAAGTTGA TGGUGTAGAT TACTTTTTTA AAACTAGGGA TGUGTTTGAA

5
GCTTTAATTA AAGATGACCA ATTTATAGAA TATGCTGAAT ATGTAGGCAA CTATTATGGT

T e P T e P e e
185 195 205 215 225 235
ACACCAGTTC AATATGTTAA AGATACAATG GACGAAGGTC ATGATGTATT TTTAGAAATT

| [ | U ...
245 255 265 275 285 295
GAAGTAGAAG GTGCAAGCA AGTTAGAAAG AAATTTCCAG ATGCGTTATT TATTTTCTTA
T P T I I I P T e

305 315 335 335 345 355
GCACCTCCAL GTTTAGATCA CTTGAGAGAG CGATTAGTAG CTAGAGGAAT ACAATCCAAT

P T O S I
365 375 385 395 405 415
GAGAAMATAC AMMGTOGTAT TAACGAMGTG COTAAMGAAG TTGAAATGAT GAATTTA. ..

R e e I e M
5

15 5 35 a5’ 55

GCAACACAAT TACAAGCAAC AGATTATGTT ACACCAATCG TGTTAGGTGA TCAGACTAMG

e L P L P I M
85 75 85 a5

‘1os ‘115

GTTCAATCTT TAGCGCAALSL ACTTGATCTT GATATTTCTA ATATTGAATT AATTAATCCT

B e o e
125 135 145 155 165 175

GOGACAACTG AATTGAMMGC TGAATTAGTT CAATCATTTG TTGAACGACS TAAAGGTAMSL

TS 195 205 T T ooE T
GUGACTGAAG AACAAGCACA AGAATTATTA AACAATGTGA ACTACTTCGG TACAATGCTT

I " oeE " o6k " oTs " oeE " haE
GTTTATGOTG GTAAAGCAGA TOGTTTAGTT AGTGGTGCAG CACATTCAAC AGGAGACACT

e e e o (e e e R rrre
315 325 335 345 355

N P | | |
376

PR PP I PR IR P
38R 395 405 415

"azE e s “aes 475

188
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Colony 14:

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Aligrment: D:%wStudy\Masterhsequencing resulthconsensus sequenceshcolony ldare. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

B P O
5 15
CACGAMATAG ATGAAGARAT

65 75
CCAAMTTATTT GTGTTGGTGA
N T .

1% 135
CTAGGTGACC AAGTTAAGAA
N P
185 195
CTAATTGCTT ATGAGCCAAT

pap 55
GCAAATGAAN TOTGTGCATT
..l ..

Caos 0 aig
TCAGAAGCAA CTCCTATTCA

B T
365 375
ATGGCACAAS CTGATATTGA

B P O |
5 15
GOGTTTARLG ACGTGCCAGT
B P R P
65 75
GAGACGGGTT TGAATCCAAG
P P R
135 135
GGACKAGGAC AAANTCCASC
B L
185 195
CCTGCATTTA CAGTGAATAAL

T aas " 355
CAATCTATTG TGACTGGTGA
[ [ o]

AR RRRUREEEN AR
CAGTCACCAS TGCTTGTCAA

T 3es 375
GTTGATAGCA TGGTATATGA
| I | I

.
ACTGCTGAML ATTTAGTAGA

Tasg "a9k
GTAMCTCAT AACATAAAGC

B e

5 15
TTATTAATCC AACAAGCTAL
B T

85 75
TGTGGTGCAN TGTCATAGGG
B P R

125 135
TTAACTGARL TGAATAGTGA

B P R
185 195
BAAGATGATC CACGATTCAL

P
245 255
GAAGTTGAAG AATTACAALL

05 35
GGTTATAGAA AMGTAGTTGC

e P
365 375
CGAACTTTAG CAGACGGTAL
| |

F P I P
43256 436
ATAMAAALAG AMAATACCTA

Llignment : D:\StudyiMasterisequencing resultlconsensus sequenceshcolony 13%tpd. txt

e P T
25 35 45 55
TAACAAAAAA GOGUACGCTA TTTTCAAACA TGGAATGACT

PP RS P R O U A
105 115
ASCAGACGAA GABCGTGARA GTGGTAAMGC TAMCGATGTT
e A P R

145 155 165 175
AGCTGTTGCA GETTTATCTG AAGATCAACT TAMATCAGTT

PP O P Y P R AP
205 215 225 235
CTGGGCAATC GOAMCTGGTA AATCATCAAC ATCTGAAGAT

P e e P I e
265 275 285 295
TGTACGTCAS ACTATTGCTG ACTTATCAAG CAAAGAAGTA

T T e
325 335 345 355

ATATGGTGET AGTGTTAAAC CTAACAACAT TAAMGAATAC
el b e b Ll

385 395 405 415
TGGGGCATTA GTAGGTOOCE Chev'vveee oennnnns

Alignment: D:ZStudy\Master'\sequencing resultlconsensus sequencescolony 13%wai. txt

e L P I e
25 35 45 55
CTATGATTTA GGTGCGACTT TAATAGAACA TATTATTAAAL
e Y PP I e
85 95 105 115
TGAGATTGAT GAAGTTATCA TCGGTAACGT ACTACAAGCA
e N P
145 155 165 175
ACGRATTGCT GCTATGAAAS GTGGCTTGOC ACAAACAGTA
B e I
205 215 225 235
AGTATGTGGT TCTGGGTTAL AGTCGATTCA ATTAGCATAT

e B e e P

" 265 275 285 295
ABATGACATC GTGCTAGCTG GUGGTATGGA GAATATGTCT

B e T B R
325 335 345 355
CAACAGTCGE TTCGGTTTTA AAATGGGACA TCAATCAATG
P P PP I

385 395 405 415
TGGTTTASCA GATGTATTTA ATCAATATCA TATGGGTATT
e o L

445 455 465 475
GCAATATGGT ATTTCAAGAG AAGAACAAGA TACATTTGCT
P I

E15 525 535
METACGTGUA CAGCAA. ... ... ... . .0 oo

O O I P P
25 35 45 55
KTCGAACAGT GATACAACGC CGGCAATGCC ATTGGATACT

e e PR e
85 95 105 115
TATGATAGGC TATTGGTTGG AAMCTGAANT CAATCGCATT

e I A Y
145 155 165 175
TAGAMCTGTA GGCACAATCG TTACACGTGT GGAAGTAGAT

B e YT By Py
205 215 225 235
TAACCCAMCC ABACCAATTG GTCCTTTTTA TACGAMAGAA

B P P o PR AP P
265 275 285 295
AGAACAGCCA GACTCAGTCT TTASAGAAGA TGCAGGACGT
e I P B e e |

325 335 345 355
GTCACCACTA CCTCAATCTA TACTAGAACA CCAGTTAATT
e e L e P

385 395 405 415
BAKTATTGTC ATTGCATGCG GTGGTGGCGG TATTCCAGTT
P I

] O
445 455 465 478
TCAMGGTGTT GAMGCG. ... .ooiviiien e,
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Aligrment: D:\StudyiMastersequencing result’\consensus sequenceshcolony 14%aro. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Aligrment: D:hZStudyiMaster\sequencing resulthconsensus sequences'colony 14%zlp. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

e P N P I P
5 1 25 35 45 55
ANTTTTAATT CTTTAGGATT AGATGATACT TATGAAGCTT TAAATATTCC ANTTGAAGAT

e I e P e
& 75 85 a5 105 115
TTTCATTTAA TTAAAGAAAT TATTTCGAAS AAAGAATTAG ATGGCTTTAA TATCACAATT

e e e A e
135 135 145 155 165 175
CCTCATAALG ASCGTATCAT ACCGTATTTA GATTATGTTG ATGAACAAGC GATTAATGCA

S e o P T P e P
185 195 205 215 225 235
GGTGCAGTTA ACACTGTTTT GATAMMMGAT GGUAAGTGGA TAGGGTATAA TACAGATGGT

e e PO T PP I F
245 755 765 275 285 295
ATTGGTTATG TTAAAGGATT GCACAGCGTT TATCCAGATT TAGAAAATGC ATACATTTTA

e 1 e e o e M
305 315 325 335 345 355
ATTTTGG6CG CAGGTGGTGC SAGTAAAGGT ATTGCTTATG AATTAGCAML ATTTGTAAAG

e e e LI T e e A e
365 375 385 395 405 415
CCCAAATTAA CTGTTGOGAA TAGAACGATG GCTCGTTTTG AATCTTGGAA TTTAAATATA

S e e T T T

Tag5 435 gt 455 465 475
AACCAAATTT CATTGGUAGA TGCTGABARG TATTTA. ... +e'v'e'rrees veeernnnnn

e S P I
25 35 45 5

15

5
GOTGETGATT GGATTGTCAT

65 ki=
GCTGTCGGTC AATTCTCAGG

S O I P
125 135
GACGGAAGTT TTGATTGGTC

T1ss 195
ATTGTCOGAGS CAACAATTGT

B P R P
245 255
GCTGGOGCGA AATTAGGTGT

505 ‘315
TTTTTAAGTG AGATTATCGG
PPN PP IR P

365 375
AACARARTTG COGATGGTTT

CACAGCTGGA TGGGGATTAG

85 95
TGCACATTTA AACCCAGCGG

PSR R P
145 156
ATTAGTTCCT GGTTATATTG

205 2156
ATGGTTAATG TACTTGCCAC

PSP R P
265 275
TTTCTCTACA GCACCGGCTA

325 ‘335
AACASTGOCA TTAACTTTAG
e
585 395
AAATCCTTTA ATTGTCGGAG

5
CGGTTACALT GGGTGTGTTT

[P U PO
105 115
TGTCTTTAGC TCTTGCATTA

TTGCTCAAAT GTTAGGTGCA

[P I P
225 235
ATTGGAAAGE GACAGAAGAL

TTAMGAATTA CTTTGCCAAC

VP I P
340 350
GTATTTTATT TATCGGTGTA

[P I P
405 415
CATTAATTGT TGCAATCGGA

e e e P e P
425 435 445 455 465 475
TTAAMGTTTAG GOGGTGCTAC TGGTTATGCA ATCAACCCAG CACGT..... ..........

Aligmment: D:\Study'Masterisequencing resulti\consensus sequencesi\colony 14henk. txt

e e e e )
5 25 35 45 55
CGAATATTTG AAGATCCAAG TACATCATAT AAGTATTCTA TTTCAATGAC AACACGTCAA

B P T O ) P I
75 95 105 115
ATGUGTGAAG GTGAAGTTGA TGGCGTAGAT TACTTTTTTA ABACTAGGGA TGOGTTTGAL

e P L P N P
125 135 145 155 165 175
GCTTTAATTA AAGATGACCA ATTTATAGAM TATGCTGAAT ATGTAGGCAA CTATTATGGT

T T L T e
185 195 205 215 275 235
ACACCAGTTC AATATGTTAS AGATACAATG GACGRAGGTC ATGATGTATT TTTAGAAATT

L T T L T I
245 255 265 275 285 295
GAMGTAGAAG GTGCARAGCA AGTTAGAMAG AAATTTCCAG ATGCGTTATT TATTTTCTTA

T T T e e e
305 315 325 335 345 355
GCACCTCCAS GTTTAGATCA CTTGAGAGAS UGATTAGTAG GTAGAGGAAC AGAATCCAAT

o T L F T )
365 375 385 395 405 415
GAGAABATAC AMAGTCGTAT TAACGAAGCS UGTARAGAAG TTGAAATGAT GRATTTA...

190
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Alignment: D:%yStudyiMasterisequencing resulticonsensus sequencesicolony 14%pta. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Alignment: D:yvStudyMasterisequencing result'consensus sequenceshcolony 14%tpi. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Alignment :

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

e e o P A e

5 15 25 35 45 55

GCAACACAAT TACAAGCASC AGATTATGTT ACACCAATCG TGTTAGGTGA TGAGACTAAG
e e e P N PO I P

B85 75 85 g5 “ios "115
GTTCAATCTT TAGCGCASAL ACTTGATCTT GATATTTCTA ATATTGAATT AATTAATCCT

e o L e P B
125 135 145 155 165 175
GUGACAAGTG AATTGAALGC TGAATTAGTT CAATCATTTG TTGAACGACG TAAAGGTAAL
B e L e P PP
185 195 205 215 225 235
GUGACTGAAG AACAAGUACA AGAATTATTSA ASCAATGTGA ACTACTTCGG TACASTGCTT

L o P L PP B
245 265 265 275 285 295
GTTTATGCTG GTAAAGCAGA TGGTTTAGTT AGTGGTGUAG CACATTCAAC AGBAGACACT
L e N e B [ I e
305 315 325 335 345 355
GTGCGTCCAG CTTTACAAAT CATCAAMACG AMACCAGGTG TATCAAGAAC ATCAGGTATC

B e e e e L I B P
365 375 385 395 405 415
TICTTTATGA TTAAAGGTGA TGAACAATAC ATCTTTGGTG ATTGTGCAAT CAATCCAGAA

L e P o e P I e
425 435 445 455 465 478
CTTGATTCAC AAGGACTTGC AGAAATTGCA GTAGAAAGTG CAAMATCAGC ATTA......

e e T
5 25 35 45 55
CACGAMACAG ATGAAGAANT TAACAAAMAM GUGUACGCTA TTTTCAMACA TGGAATGACT

e L I P O PP
65 75 85 95 105 115
CCAATTATTT GTGTTGGTGA AACAGACGAA GAGCGTGAAA GTGGTAAAGC TAACGATGTT

I e N P
125 135 145 155 185 175
GTAGGTGAGC AAGTTAAGAA AGCTGTTGCA GGTTTATCTG AAGATCAACT TAAATCAGTT

e N N B e e e [...]

185 195 " 05 15 Toms o3k
GTAATTGCTT ATGAGCCAAT CTGGGCAATC GGAACTGOTA AATCATCAAC ATCTGAAGAT

P P L N I B e LT
245 255 265 275 285 295
GCAAATGAAA TGTCTGCATT TGTACGTCAA ACTATTGCTG ACTTATCAAG CAAAGAAGTA

O I PP ...

R P B P O P B P
305 315 320 330 345 350
TCAGAAGCAS CTCGTATTCA ATATGGTGGT AGTGTTAAAC CTAACAACAT TAAAGAATAC

e e o I O I P
365 375 385 395 405 415
ATGGCACAMS CTGATATTGA TGGGGCATTA GTAGGTGGCG Chr.....oo oeoonn...

B L L P I
5 15 25 35 45 55
GCGTTTAAMG ACGTGCCAGC CTATGATTTA GGTGUGACTT TAATAGAACA TATTATTAMA
B I e P T
€5 75 85 95 105 115
GAGACGGGTT TGAATCCAMG TGAGATTGAT GAAGTTATCA TCGGTAMCGT ACTACAAGCH

e e
125 135 145 155 165 175
GHACAMGOAC AMMATCCAGT ACGAATTGCT GUTATGAMAG GTGGCTTGCC AGAAMCAGTA

T o e o e P
185 195 205 215 225 235
CCTGCATTTA CAGTGAATAL AGTATGTGGT TCTGGGTTAA AGTCGATTCA ATTAGCATAT

L L I P P I

YTy T aEE 265 275 285 Tzes
CAARTCTATTG TGACTGGTGA ASATGACATC GTGCTAGCTG GOGGTATGGA GAATATGTCT

PR R e PP IR AR IR P I P
305 315 325 335 345 3E5
CAGTCACCAS TGCTTGTCAA CAACAGTCGC TTCGGTTTTA AMATGGGACA TCAATCAATG
B e o O M
365 375 385 395 405 415
GTTGATAGCA TGGTATATGA TGGTTTAACA GATGTATTTA ATCAATATCA TATGGGTATT
L e N
425 435 445 455 485 475
ACTGCTGAMS ATTTAGTAGA GUAATATGGT ATTTCAAGAG AMGAACAAGA TACATTTGCT

| I e l. I P P B L L rre

TTlass T 7 Tass “sos T E1E
GTAMACTCAC AMCATAMAGC AGTACGTGCA CAGCAA. ... ..ooooinen coenonnn.
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Colony 15:

Alignment: D:%\StudyMasterisequencing resulthconsensus sequenceshcolony 15harc. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Aligrnment: D:h\StudyiMasterisequencing resulthconsensus sequencesicolomy 15%aro. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Alignment: D:Z\StudviMastersequencing resulticonsensus sequences’colony 15%glp. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

“1zs
TTAACTGAAL TCAATAGTGA TAGAACTGTA GGCACAATCG TTACACGTGT GGAAGTAGAT
e
AAAMGATGATC CACCATTCAA TAACCCAACC AMACCAATTG GTCCTTTTTA TACGAAAGAN
a5
GAAGTTGAAG AATTACAAAS AGAACAGCCA GACTCAGTCT TTAAAGAMAGE TGCAGGACGT

Clazs
ATAAAAAAAG AAAATACCTA TGAAGGTGTT GAAGCG....

P e L P N A
15 25 35 45 55

)
TTATTAATCC AACAAGCTAA ATCGAACAGT GACACAACGC CGGCAATGCC ATTGGATACT

55 75 85 a5 105 115
TGTGGTGOAL TGTCACAGGS TATGATAGGT TATTGGTTGG AAACTGAMAT CAATCGCATT

“13E ‘145 “15E “1e5 ‘178

P P PP A P I
195 205 215 225

el
235

i R “o7E ‘285 “2os

305 315 325 335 345 355
GGTTATAGAS AAGTAGTTGC GTCACCACTA CCOTCAATCTA TACTAGAACA CCAGTTAATT

TTses T TTTars T TTUEes T TTT3es T TTaps T Tais
COAACTTTAG CAGACGOTAA AAATATTGTC ATTGCATGEG GTGGTGGCGE TATTCCAGTT

e I T T e I
435 445 455 465 475

5 15 25 35 45 55
AATTTTAATT CTTTAGGATT AGATGATACT TATGAAGCTT TAAATATTCC AATTGAAGAT

e b e b e b e b L e ]
65 5 85 95 105 115
TTTCATTTAS TTAAAGAMAT TATTTCGAAA AAAGAATTAG ATGGCTTTAA TATCACAATT

L e o PSP o P (R P |
125 1350 145 155 165 175
CCTCATAAAG AMCGTATCAT ACCGTATTTA GATTATGTTG ATGAACAAGT GATTAATGCA

T e o I M N
185 195 205 215 225 235
GHTGUAGTTA ACACTGTTTT GATAAAMGAT GGCAAGTGGA TAGGGTATAA TAUAGATGGT

B e T P R
245 255 265 275 285 295
ATTGGTTATG TTA&AGGATT GCACAGCGTT TATCCAGATT TAGAAAATGC ATACATTTTA

[P PP R P
305 315 325 335 345 355
ATTTTGGGCG CAGGTGOTGC AAGTAMAGGT ATTGCTTATG AATTAGCAAA ATTTGTAAMG

P B
365 378 3850 395 405 415
CCCAMMTTAL CTGTTGCGAA TAGAMCGATG GCTCGTTTTG AATCTTGGAS TTTAAATATA

o o]
425 455 465 475
AACCAMTTT CATTGGUAGA TGCTGAMMAG TATTTA.... ... oiiivn oot

5 15
GGTGCTGATT GGATTGTCAT
B P e
65 75
GCTGTCGGTC AATTCTCAGG
B P e P
125 135
GACGGAAGTT TTGATTGGTC
I P R
185 195
ATTGTCGGAG CAACAATTGT

" oag 385
GOTGGOGCHA AATTAGGTGT
P P e

305 31E
TTTTTAAGTG AGATTATCGG

I PP B P

365 375
AACARAATTG COGATGGTTT

s “a3s
TTAAGTTTAG GOGETTCTAC

25 35
CACAGCTGGA TGGGGATTAG
P e

85 95
TGCACATTTA AACCCAGCGS
| |

RS AL IREREF AR
ATTAGTTCCT GGTTATATTG

T 08 715
ATGOTTAATG TACTTGOCAC
" 265 “orE
TTTCTCTACA GCACCAGCTA

B T P
325 335
AACAATGGCA TTAACTTTAG

" 3es 395
AMATCCTTTA ATTGTCGCAG

“ags’ Cags
TGETTATGOA ATCAACCOCAG

192

45 )
COGTTACAAT GGGTGTGTTT

[P B I
105 115
TGTCTTTAGC TCTTGCATTA

B O R P
1685 175
TTGCTCAMAT GTTAGGTGCA
[P B I
2325 235
ATTGCAAAGC GACAGAAGAA
) P O
285 295
TTAAGAATTA CTTTGCCAAC
B O A
34b 355
GTATTTTATT TATCGGTGTA
[ B I

405 415
CATTAATTGT TGCAATCGGA
B T O A

465 475
CACGT. ... oot
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Alignment: D:\Studv\Mastersequencing result’consensus sequences‘colony 15%gmk. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Alignment : D:%\StudyiMasterisequencing resulticonsensus sequenceshcolony 15%\pta. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Alignment: D:hZStudyMasterisequencing result’consensus sequences’colony 15%tpi. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

R e A o PO A
5 15 25 35 45 BE
CGAATATTTG AMGATCCAAG TACATCATAT AAGTATTCTA TTTCAATGAC AACACGTCAA

T P P N e e e e
65 75 35 95 105 115
ATGCOTGAAG GTGAMGTTGA TGGOGTAGAT TACTTTTTTA AAACTAGGGA TGCGTTTGAA

e P L e P L P
135 135 145 155 165 175
GCTTTAATTA AAGATGACCA ATTTATAGAA TATGCTGAAT ATGTAGGCAA CTATTATGGT

e [ e T e ) P
185 195 205 215 225 235
ACACCAGTTC AATATGTTAA AGATACAATG GACGAAGGTC ATGATGTATT TTTAGAANTT

R P P I T I e
245 255 265 275 285 295
CAMGTAGAAG GTOCAMAGCA AGTTAGAAAG ARATTTCCAG ATGCGTTATT TATTTTCTTA
B L P ] PP e P B PP O AP
305 315 325 335 345 355
GCACCTCCAL GTTTAGATCA CTTGAGAGAG CGATTAGTAG GTAGAGGAAC AGAATCCAAT

e T e P (T Ey P e P
365 375 385 395 405 415
GAGAARATAC AMAGTCGTAT TAACGAMGCG COTAMAGAMG TTGAANTGAT GAATTTA...

O e e e e e
b 15 25 35 45 b5
GCAMCACAAT TACAAGCAAC AGATTATGTT ACACCAATCG TGTTAGGTGA TGAGACTAAG

B e e I e
65 75 85 95 105 115
GTTCAATCTT TAGCGCAAAA ACTTGATCTT GATATTTCTA ATATTGAATT AATTAATCCT
e e P

125 135 145 155 185 175
GCGACAMGTG AATTGAAAGC TGAATTAGTT CAATCATTTG TTGAACGACG TAMAGGTAAA

e o e e F e B ey
185 195 205 215 225 235
GCGACTGAMG ASCAAGCACA AGAATTATTA MACAATGTGA ACTACTTCGG TACAATGCTT

L L e L e C o B ey
245 255 265 275 285 295
GTTTATGCTG GTAAMGCAGA TGGTTTASTT AGTGGTGCAG CACATTCAAC AGGAGACACT

o L e L e FE e e e
305 315 325 335 345 355
GTGCGTCCAG CTTTACAAAT CATCAAMACG ARACCAGGTG TATCAAGAAC ATCAGGTATC

P e T e o I e
365 375 385 395 405 415
TTCTTTATGA TTAMAGGTGA TGAACAATAC ATCTTTGGTG ATTGTGCAAT CAATCCAGAA

- | P B o . [

Tlyzs T T Tasg T 445 Tass T T Taes T T T ars
CTTGATTCAC AMGGACTTGC AGAAATTGCA GTAGAAAGTG CAAAATCAGC ATTA......

e e T ) e R
5 15 25 35 45 55
CACGAAACAG ATGAAGAAAT TAACAMAMMG GCGCACGCTA TTTTCARACA TGGAATGACT

e e A P VT A
85 75 85 95 105 115
CCAATTATTT GTGTTGGTGA AACAGACGAY GAGUGTGAAL GTGGTAAMGC TAACGATGTT

T P e P R P O PP R
125 135 145 155 165 175
GTAGGTGAGT AAGTTAMGAN AGCTGTIGCA GGTTTATCIG AAGATCAACT TARATCAGTT
e e e T R P R
185 195 205 215 225 235
GTAATTGCTT ATGAGCCAAT CTGGGCAATC GGAACTGGTA AATCATCAAC ATCTGAAGAT

B e P ) P A
245 285 295
GCAANTGAML TGTGTGCATT TGTACGTCAS ACTATTGCTG ACTTATCAAG CAAAGAAGTA

P P e O PR I e
305 315 325 335 345 355

TCAGAAGCAA CTCGTATTCA ATATGGTGGT AGTGTTAMAC CTAACAACAT TAAAGAATAC

e P o ) O

Cagh 375 385 395 405 415
ATGGCACAAS CTGATATTGA TGGGGCATTA GTAGGTGOCG CA..o.vvr vrvvrnnn.
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Colony 16:

Conesensus

Consensus

Consensus

Consensus

Conesensus

Consensus

Consensus

Consensus

Conesensus

Alignment: D:\Study\Wasterisequencing resultconsensus sequencesicolony 18%arc. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Alignment: D:\Study\Masterhsequencing result'consensus sequences‘colony 16%aro. txt

Consensus

Consensus

Consensus

Consensus

Jonsensus

Jonsensus

Jonsensus

Consensus

Alignment : D:%StudyiMaster\sequencing resulti\consensus sequencesicolony 15%wai. txt

N o e e o I
5 15 25 35 45 55
GCGTTTAAAG ACGTGCOCAGC CTATGATTTA GGTGCGACTT TAATAGAACA TATTATTAAA

[ e e P I e e
65 75 g5 95 105 115
GAGACGGGTT TGAATCCAMG TGAGATTGAT GAAGTTATCA TCGGTAACGT ACTACAAGCA

e e e e e o
125 135 145 155 165 175
GOACARGGAC ABAATCCAGC ACGAATTGCT GCTATGAAAG GTGGCTTGCC AGAAACAGTA
e e e
185 195 205 215 225 235
CCTGUATTTA CAGTGAATAA AGTATGTGGT TCTGGGTTAS AGTCGATTCA ATTAGCATAT
B e P O P A e
245 255 265 275 285 265
CAATCTATTG TGACTGGTGA AAATGACATC GTGCTAGCTG GCGGTATGGA GAATATGTCT

O L o P e e I P
305 315 325 335 345 355
CAGTCACCAS TGCTTGTCAA CAMCAGTCSC TTCGGTTTTA AAATGGGACA TCAATCAATG

O e e Pt B e R P
365 375 385 395 405 415
GTTGATAGCA TGGTATATGA TGGTTTAACA GATGTATTTA ATCAATATCA TATGGGTATT

e I
435 435 445 455 465 475
ACTGUTGARS ATTTAGTAGA GCAATATGGT ATTTCAAGAG AAGAMCAAGA TACATTTGCT

e e e e |
485 495 505 515 525 535
GTAAACTCAC AACATAAAGC AGTACGTGCA CAGCAA. ... .......... coooeee...

o P T I e
5 1 25 35 45 55
TTATTAATCC AACAAGCTAA ATCGAACAGT GACACAACGU CGGUAATGCT ATTGGATACT

P e P s I e
65 75 85 95 105 115
TGTGETGCAS TGTCACAGGG TATGATAGGD TATTGGTTGH AMACTGAMAT CAATCGCATT

T P e T I P
125 135 145 155 165 175
TTAACTGAS TGAATAGTGA TAGAACTGTA GGCACAATCG TTACACGTGT GGAAGTAGAT
P P R P T O P P PR I P
185 195 205 215 205 235
AAAGATGATC CACGATTCAS TAACCCAACC AAACCAATTG GTCCTTTTTA TACGAAAGAL
P T T P R FEETY IPU PP R P
245 255 265 275 285 295
GAMGTTGAAG AATTACAAML AGAACAGCCA GACTCAGTCT TTAAMGAAGA TGCAGGACGT
P T B P R FEETY IPUT PP IR PP
305 315 325 335 345 355
GOTTATAGAS AAGTAGTTGC GTCACCACTA CCTCAATCTA TACTAGAACA CCAGTTAATT

T B T P e P
365 375 385 395 405 415
CAACTTTAG CAGACGGTAA AMATATTGTC ATTGCATGCG GTGGTGGCGG TATTCCAGTT

e P P I e
475 435 445 455
ATAAAAARAG AMARTACCTA TGAAGGTGTT GAAGCG. ... ...vviivis evieninns

e o O PP N
& 15 25 35 45 55

AATTTTAATT CTTTAGGATT AGATGATACT TATGAAGCTT TAMATATTCC AATTGAAGAT

L 5 85 95 105 115
TTTCATTTAA TTARAGAAAT TATTTCGAAN AAAGAATTAG ATGGCTTTAA TATCACAATT

"1 135 145 155 185 175
CCTCATARAG SACGTATCAT ACCGTATTTA GATTATGTTG ATGRACAAGC GATTAATGCA

O P [ e e (TN P P
185 195 205 215 225 235

GOTGCAGTTA ACACTGTTTT GATAMAMAGAT GGCAAGTGGA TAGGGTATAMA TACAGATGGT

" a4E 755 765 375 285 295
ATTGGTTATG TTAMAGGATT GUACAGCGTT TATCCAGATT TAGAARATGC ATACATTTTA

305 315 325

e T T
335

‘345 ‘555

ATTTTGGGCG CAGGTGGTGC AAGTAMAGGT ATTGCTTATG AATTAGCAAN ATTTGTAAMG

P e e e P R e
365 375 385 395 405 415

CCCAMANTTAA CTGTTGCGAL TAGAMCGATG GCTCGTTTTG AATCTTGGAMA TTTAAATATA

425 435 445 455
BACCAAATTT CATTGGCAGA TGUTGAAMAG TATTTA. ... ... .. ... oiiionn.
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Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Aligrment: D:hStudyiMaster'sequencing resulthconsensus sequencescolony 168%gml, txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Alignment: D:3\Study'Masterisequencing resulticonsensus sequencesicolony 16%pta. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Alignment : D:\Study‘\Master‘sequencing result’consensus sequences‘colony 16%glp. txt

e P e e P I
5 15 25 35 45 55
GGTGUTGATT GGATTGTCAT CACAGCTGGA TGGGGATTAG CGGTTACAAT GGGTGTGTTT

65 o jits) el 105 11%
GCTGTCGGTC AATTCTCAGG TGCACATTTA AACCCAGCGG TGTCTTTAGC TCTTGCUATTA

e e I e S T
125 135 145 155 165 175
GACGGAAGTT TTGATTGGTC ATTAGTTCCT GGTTATATTG TTGCTCASAT GTTAGGTGCA

e e o e (T I
185 195 205 215 225 235
ATTGTCGGAG CAMCAATTGT ATGGTTAATG TACTTGCCAC ATTGGAAAGC GACAGAAGAA

GCTGGCGCGA AATTAGGTGT TTTCTCTACA GCACCGGCTA TTAAGAATTA CTTTGCCAAC

D I e e S B AP
305 315 325 335 345 355
TTTTTAAGTG AGATTATCGG AACAATGGCA TTAACTTTAG GTATTTTATT TATCGGTGTA

P o O (o PP (e PP B P |
365 37h 380 390 405 415
AACAMMATTG COGATGGTTT AAATCCTTTA ATTGTCGGAG CATTAATTGT TGCAATCGGA

D e I e N
425 435 445 455 465
TTAAGTTTAG GOGGTGCTAC TGGTTATGCA ATCASCCCAG CACGT..... ..........

T e T P e e P P
CGAATATTTG AAGATCCAAG TACATCATAT AAGTATTCTA TTTCAATGAC AACACGTCAA

T T o e P A P
95 105 115
ATGCGTGAAG GTGAAGTTGA TGGCGTAGAT TACTTTTTTA AAACTAGGGA TGCGTTTGAA

T T .
125 138 145 156 165 175

T T .
245 255 265 275 285 295

| vl vl B I
305 315 325 335 345 350

| vl vl .
365 375 385 395 405 415
GAGARARTAC AMAGTCGTAT TAACGAAGCS COTAAAGAAG TTGAAATGAT GAATTTA...

5
GCAACACAAT TACAAGCAAC AGATTATGTT ACACCAATCG TGTTAGGTGA TGAGACTAAG

e e P L T e
65 5 85 95 105 115
GTTCAATCTT TAGCGCAAML ACTTGATCTT GATATTTCTA ATATTGAATT AATTAATCCT

e e e P ) P I
125 135 145 155 165 175
GOGACAAGTG AATTGAAMGC TGAATTAGTT CAATCATTTG TTGAACGACS TAAAGGTAhA

e T e e ] P R e
185 195 205 215 225 235
GOGACTGAAG AACAAGCACA AGAATTATTA AMCAATGTGA ACTACTTCGG TACAATGCTT

e T e P ] P R e
245 255 265 275 285 295
GTTTATGCTG GTAAMGCAGA TGGTTTAGTT AGTG6TGCAG CACATTCAAC AGGAGACACT

e e e T e ) T ey A
305 315 325 335 345 355
GTGOGTCCAG CTTTACAAAT CATCAAAMCG AMMCCAGGTG TATCAAGAAC ATCAGGTATC

e T ] P I P e
365 375 385 395 405 415
TTCTTTATGA TTAAAGGTGA TGAACAATAC ATCTTTGGTG ATTGTGCAAT CAATCCAGAA

e e P P I
425 435 445 455 465 475
CTTGATTCAC AAGGACTTGC AGAAATTGCA GTAGAMAGTG CAAAATCAGC ATTA......
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Colony 17:

Alignment: D:%\Study'\Master'sequencing result'consensus sequences’colony 16%tpi. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Alignment: D:\Studyi\Masterisequencing result\consensus sequencesicolony 18%qi. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Alignment: D:AStudyiMasterissquencing resulthconsensus sequencesicolony 17Thare. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

e v I P I
25

5 15 35 45 55
CACGAAACAG ATGAAGAAAT TAACAAAAAL GUGCACGCTA TTTTCAKACA TGGAATGACT

B e P P e RPN I e
£5 75 35 95 105 115
CCAATTATTT GTSTTGGTGA AMCAGACGAL GAGCGTGAAN GTGGTAMAGC TAACGATGTT

e e e e
125 135 145 155 165 175
GTAGGTGAGC AAGTTAMGAA AGCTGTTGCA GGTTTATCTG AAGATCAACT TAMATCAGTT
e e L L L o e e
185 195 205 215 225 235
GTAATTGCTT ATGAGOCART CTGGGCAATC GGAACTGGTA AATCATCAAC ATCTGAAGAT
T e o e e P R
245 255 265 275 285 295
GCAANTGAAL TGTGTGCATT TGTACGTCAA ACTATTGCTG ACTTATCAAG CAMAGAAGTA

P e e o N Al I PO R e
305 315 325 335 345 355
TCAGAAGCAS CTCGTATTCA ATATGGTGGT AGTGTTAAC CTAACAACAT TARAGAATAC

e e e L e I o e e
365 375 385 395 405 415
ATGGCACAMS CTGATATTGA TGGGGCATTA GTAGGTGG06 Chu.vewvwt cuuvvnns.s

e e P P e P

5 1 35 45 55
GOGTTTAARG ACGTGCCAGC CTATGATTTA GGTGCGACTT TAATAGAACA TATTATTAAM

T e e T I

65 75 g5 95 105 115
GAGACGGGTT TGAATCCAAG TGAGATTGAT GAAGTTATCA TCGGTAACGT ACTACAAGCA

O e L P L P N P
125 135 155 175
GGACAAGGAC AAMMTCCAGC ACGAATTGCT GCTATGAAAG GTGGCTTGCC AGAAACAGTA
O e e T e P N rr|
185 195 205 215 235
CCTGCATTTA CAGTGAATAA AGTATGTGGT TCTGGGTTAk AGTCGATTCA ATTAGCATAT

O e P L FIT  Pr|
245 255 265 295
CAATCTATTG TGACTGGTGA AATGACATC GTGCTAGCTG GCGGTATGGA GAATATGTCT

O e P L Pl I e R P
305 315 325 335 345 355
CAGTCACCAL TGCTTGTCAA CAACAGTCGC TTCGGTTTTA AAATGGGACA TCAATCAKTG

O P e P  E Pr|
365 415
GTTGATAGCA TGGTATATGA TGGTTTAACA GATGTATTTA ATCAATATCA TATGGGTATT
O e P L P N P
425 435 445 455 475
ACTGCTGARL ATTTAGTAGA GUAATATGGT ATTTCAAGAG AAGAACAAGA TACATTTGCT
O e e T B e R P
485 495 505 515 525 535
GTARACTCAC AACATAAAGC AGTACGTGCA CAGCAA. ... ..........

e e e e o I P
5 15 25 35 45 55
TTATTAATCC AACAAGCTAA ATCGAACAGT GACACAACGC CGGCAATGCC ATTGGATACT
e e PP S
65 5 g5 g5 105 115
TGTGGTGCAL TGTCACAGGG TATGATAGGC TATTGGTTGG AMACTGARAT CAATCGCATT
e e e I
125 135 145 155 165 175
TTAACTGAML TGAATAGTGA TAGAACTGTA GGCACAATCG TTACACGTGT GGAAGTAGAT
e e I My
155 195 205 215 225 235
AAAGATGATC CACGATTCAA TAACCCAACC AMACCAATTG GTCCTTTTTA TACGAMAGAA
o e e e P A M Y
245 255 265 275 245

295
GAAGTTGAAG AATTACAMANL AGAMCAGCCA GACTCAGTCT TTAAAGAAGA TGCAGGACGT |

e o [ L e P
305 315 325 335 345 365
GGTTATAGAL AAGTAGTTGC GTCACCACTA CCTCAATCTA TACTAGAACA CCAGTTAATT
e e o e e e
3B 375 385 3485 405 415
COAACTTTAG CAGACGGTAA AMATATTGTC ATTGCATGOS GTGGTGGOGG TATTCCAGTT

e e o e e I
425 435 445 455 465 475
ATAARAARAG ASANTACCTA TGAAGGTGTT GAAGCG. .vv ivvvevnns cuneninnn.
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Alignment: D:\StudyiMaster‘sequencing result“consensus sequenceshcolony 17\aro. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Alignment: D:\Study'\Master'sequencing result’consensus sequences‘colony 17%glp. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Alignment: D:\StudyMasterisequencing result'consensus sequences‘colony 17%gmk. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

e e P e e N P
5 15 25 35 a5 55
AATTTTAATT CTTTAGGATT AGATGATACT TATGAAGCTT TAAATATTCC AATTGAAGAT
T e )
65 75 85 a5 105 115
TTTCATTTAA TTASAGAAAT TATTTCGAAS AAAGAATTAG ATGGCTTTAL TATCACAATT
B e Y T e
125 135 145 155 165 175
COTCATAAMG AACGTATCAT ACCGTATTTA GATTATGTTG ATGAACAAGC GATTAATGCA

e e e P
185 195 205 215 225 235
GGTGCAGTTA ACACTGTTTT GATAAAAGAT GGCAAGTGGA TAGGGTATAA TACAGATGGT

B N L P T B e P
245 255 265 275 285 295
ATTGGTTATG TTAAMGGATT GCACAGCGTT TATCCAGATT TAGAAAATGC ATACATTTTA

e e I e It I P
305 315 325 335 345 355
ATTTTGGGCG CAGGTGOTGC AMGTAMAGGT ATTGCTTATG AATTAGCAAM ATTTGTAAAG

" 365 CaTh 385 "395 “a05 “a1g

COCAAATTAA CTGTTGCGAL TAGAACCATG GCTCGTTTTG AATCTTGGAA TTTAMATATA

T azs 435 445 “as5 465 475

AACCAMATTT CATTGGCAGA TGCTGAAMAG TATTTA. ... ..o cioiaiaat,

e P L o e o e
5 15 25 35 45 55
GGTGCTGATT GGATTGTCAT CACAGCTGGA TGGGGATTAG CGGTTACAAT GGGTGTGTTT

B5 = 25 95 105 TT11E
GCTGTCOGGTS AATTCTCAGG TGCACATTTA AACCCAGCGG TGTCTTTAGC TCTTGCATTA

e P L P e
125 135 145 155 165 175

GACGGAAGTT TTGATTGGTC ATTAGTTCCT GGTTATATTG TTGCTCAAAT GTTAGGTGCA

B e e P e P e P
185 135 205 Z15 225 235

ATTGTCOGGAT CAACAATTGT ATGGTTAATG TACTTGCCAC ATTGGAMAAGT GACAGAAGAS

L e e e e P ey |
245 255 265 275 285 295
GCTGGCGCGA AATTAGGTGT TTTCTCTACA GUACCGGCUTA TTAAGAATTA CTTTGUCAAC

T e e P l...

ol ol R P e
305 315 325 335 345 355
TTTTTAAGTG AGATTATCGG AACAATGGCA TTAACTTTAG GTATTTTATT TATCGGTGTA

P e P L P L P
365 375 385 395 405 a15
ABCASABATTG CCGATGGTTT AAATCCTTTA ATTGTCGGAG CATTAATTGT TGCAATCGGA

L L e P L P e e
azh 435 445 455 465
TTAAGTTTAG GCGGTGCTAC TGGTTATGCA ATCAACCCAG CACGT.. ... ..........

e e PP R
5 15 25 35 45 55
CGAATATTTG AAGATCCAAG TACATCATAT AAGTATTCTA TTTCAATGAC AACACGTCA&

B e P O P N
65 75 85 95 105 115
ATGCOTGAAG GTGAASTTGA TGGCGTAGAT TACTTTTTTA AAACTAGGGA TGCGTTTGAL

e e P o
125 135 145 155 165 175

AU I P
185 195 205 215 225

A
235

245 25 Toes 275 “opgs

"og5

R N P
305 315 325 335 345

Y
355

e P ) P I e
365 375 385 395 405 415
GAGAARATAC AAAGTOGTAT TAACGAAGCG COTAMAGAAG TTGAAATGAT GAATTTA...
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Aligrnment: D:%StudyiNasterisequencing result’consensus sequenceshcolony 174pta. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Congensus

Consensus

Consensus

Alignment: D:%Study'Master'sequencing result’consensus sequenceshcolony 17%tpi. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Alignment: D:\Study\Master‘\sequencing result)consensus sequences‘colony 17T\wal. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

P
5 15
GCAMCACAAT TACAAGCAAC

L L
GTTCAATCTT TAGCGCAAAL
[P |

s RE
GCGACAAGTG AATTGAAAGC

185 195
GCGACTGAAG AACAAGCACK
B e P
245 255
GTTTATGCTG GTAAAGCAGA

505 315
GTGCGTCCAG CTTTACARAT
| |

P P R P
365 375
TTCTTTATGA TTAAAGGTGA

425 4350
CTTGATTCAC AAGGACTTGC

R A P I
5

15
CACGARAMCAG ATGAMGARAT

65 5
CCAATTATTT GTGTTGGTGA
R O R
125 135
GTAGGTGAGT AAGTTAAGAA

R P B
185 195
GTANTTGCTT ATGAGCCAAT

B T e I
245 355
GCARATGAAL TGTGTGCATT

N P
305 315
TCAGAAGCAN CTCGTATTCA
B P I
365 375
ATGGCACAML CTGATATTGA

5 15
GUGTTTAMAG ACGTGCCAGC

85 5
GAGACGGGTT TGAATCCAMG

Cios 138
GOACRAGGAC AMAATCCAGC

FR R P T P
185 135
CCTGCATTTA CAGTGAATAMA

B N
245 255
CAATCTATTG TGACTGGTGA

R
305 315
CAGTCACCAS TGCTTGTCAL

R P
365 375
GTTGATAGCS TGGTATATGA

B P R
425 435
ACTGCTGAAS ATTTAGTAGA

Tams “ags
CTAMACTCAC AACATAAAGC

[P R P
25 35

B T N
45 B5

AGATTATGTT ACACCAATCG TGTTAGGTGA TGAGACTAAG

e P

B e
105 115

ACTTGATCTT GATATTTCTA ATATTGAATT AATTAATCCT

Cas “1gh

B o P
165 175

TGAATTAGTT CAATCATTTG TTGAACGACG TAAMGGTAAS

205 215 225 235
AGAATTATTA AACAATGTGA ACTACTTCGG TACAATGCTT

B TP .
265

275

N e .
285 295

TGETTTAGTT AGTGGTGCAG CACATTCAAC AGGAGACACT

‘525 “335

I P I
345 355

CATCAAMACG AMACCAGGTG TATCAAGAAC ATCAGGTATC

B

595

TP R
405

“415

TGAACAATAC ATCTTTGGTG ATTGTGCAAT CAATCOCAGAR

B P
25

445 455 465 475
ACAMATTOCA OTACARACTG CAMAATCAGC ATTA......

[P I
45 55

TAACAARALY GOGCACGCTA TTTTCAAMCA TGLAATGACT

105 ‘115

85 a5
AACAGACGAA GAGCGTGAAA GTGGTAAAGC TAACGATGTT

e e
145 155
AGCTGTTGCA GETTTATCTG
B P e
205 215

S P R
165 175
ABGATCAACT TAMATCAGTT
B P N
225 235

CTOOGCAATC GOAACTGGTA AATCATCAAC ATCTGAAGAT

B P e
365 275
TGTACGTCAL ACTATTGCTG

PP R Ve
325 335

ATATGGTGET AGTGTTAAAC
B PP

385 "395
TGGGGCATTA GTAGGTGGCE

25 35
CTATGATTTA GGTGCGACTT

85 a5
TGAGATTGAT GAAGTTATCA

145 188
ACGAATTGCT GCTATGAAAG

PP U P
205 215
AGTATGTGGT TCTGGGTTAA

265 275
AAATGACATC GTGCTAGCTG

B L e P
325 335
CAACAGTCGC TTOGGTTTTA

B L e
385 395
TGGTTTAACA GATGTATTTA

445 455
GUCAATATGGT ATTTCAAGAG

505 515
AGTACGTGCA CAGCAA. ...

198

SR P I P
285 295
ACTTATCAAG CAAAGAAGTA

S P I
345 355
CTABCAACAT TAAMGAATAC

Chooiion o

[P R
45 55
TASTAGAACS TATTATTAAR

[P P .
105 115
TCGGTAACGT ACTACAAGCA
B e

165 175
GTGGCTTGCC AGAALCAGTA

P IR P
225 235
AGTCGATTCA ATTAGCATAT

P PP
285 295
GOGGTATGGA GAATATGTCT

B e P
345 355
ABATGOGACE TCAMTCAKTG

[ R PP
405 415
ATCAATATCA TATGGGTATT

485 475
AMGAACAAGA TACATTTGCT
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Colony 18:

Alignment: D:3\Study\Master'sequencing result’consensus sequencesicolony 18%arc. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consenusu

Consenusu

Consernmisu

Consenusu

Consenusu

Consenusu

Consenmisu

Consenusu

Aligrment: D:\StudyiMaster\sequencing resultconsensus sequenceshcolony 18%glp. txt

Consenisu

Consenisu

Consenusu

Consenusu

Consenisu

Consenisu

Consenusu

Consenusu

e e e o I e
5 15 25 35 45 55
TTATTAATCC AACAAGCTAA ATCGAACAGT GACACAACGC CGGCAATGCC ATTGGATACT

R e o P (o T B PR
65 75 85 95 105 115

TGTGGTGCAL TGTCACAGGG TATGATAGGC TATTGGTTGG AAACTGAAAT CAATCGCATT

e P I |
125 135 145 155 165 175

TTAMCTGAAN TGAATAGTGA TAGAACTGTA GGUCACAATCG TTACACGTGT GGAAGTAGAT

P o I PP I I PP T
185 195 205 215 225 235

ABMMGATGATC CACGATTCAA TAACCCAACC AAACCAATTG GTCCTTTTTA TACGAAAGAA
e e e e ) P AT P Ry pp

Togs TB55 Bes 275 285 295
GAAGTTGAMG AATTACAAAL AGAACAGCCA GACTCAGTCT TTARAGAAGA TGCAGGACGT

Taos 315 325 335 345 " 355
GGTTATAGAN AAGTAGTTGC GTCACCACTA CCTCAATCTA TACTAGAACA CCAGTTAATT

T P P e PR A e
365 375 385 395 405 415
CGAACTTTAG CAGACGGTAA AAATATTGTC ATTGCATGCG GTGGTGGCGG TATTCCAGTT

P P P e P A e
425 435 445 455 455 475
ATAAAAAAAG AMMATACCTA TGARGGTGTT GAAGCG.... .......... ....ooooos

Alignment: D:\Study'Master\sequencing result‘consensus sequencescolony 18%aro. txt

L e T B e e P
5 15 25 35 45 55
BATTTTAATT CTTTAGGATT AGATGATACT TATGAAGCTT TAAATATTCC AATTGAAGAT

e e T L PN e e
G5 75 35 95 108 115
TTTCATTTAR TTARAGASAT TATTTCGAAA AAMGAATTAG ATGGCTTTAA TATCACAATT

O e e T N e e
125 135 145 155 165 175
CCTCATARAG ABCGTATCAT ACCGTATTTA GATTATGTTG ATGAACARGC GATTAATGCA

e e e e I N I e
185 145 205 215 225 235
GGTGCAGTTA ACACTGTTTT GATAAAAGAT GGCAAGTGGA TAGGGTATAL TACAGATGGT
T o [ L F ) ey P
245 255 265 275 235 295
ATTGGTTATG TTAAAGGATT GCACAGOGTT TATCCAGATT TAGAAAATGC ATACATTTTA

e o P Y P
305 315 325 335
ATTTTGGGCG CAGGTGGTGC AAGTAAAGGT ATTGCTTATG AATTAGCAAA ATTTGTAAAG

T L e [ e PN e Fre
365 375 385 335 405 415
CCCARATTAA CTGTTGCGAA TAGAACGATG GCTCGTTTTG AATCTTGGAA TTTAAATATA

475 Tass T T Tag T T T ass
BACCAAATTT CATTGGCAGA TGCTGAAMAG TATTTA. ..

5 15
GETGUTGATT GGATTGTCAT

65 5
GCTGTCGGTC AATTCTCAGG

N e B
125 135
GACGGAAGTT TTGATTG6TC

Clgs ‘a5
ATTGTCGOAG CAACAATTGT

Cags i
GCTGGCGOGA AATTAGETGT

B P N A
305 315
TTTTTAAGTG AGATTATCGS

R P N T
365 375
AACAMAATTG CCGATGGTTT

B T
425 435
TTAMGTTTAG GOGGTGUTAC

25 35
CACAGUTGGA TGGGGATTAG

85 95
TGCACATTTA AACCCAGCGG

[P R
145 155
ATTAGTTCCT GGTTATATTG

205 ‘215
ATGGTTAATG TACTTGCCAC

"985 ‘ot
TTICTCTACA GCACCGGCTA
|

AU P
345 335
AACAATGGCA TTAACTTTAG

B e
385 395
AAATCCTTTA ATTGTCGGAS

445 R
TGGTTATGCA ATCAACCCAG

199

[V A
45 55
CBGTTACAAT GGGTGTGTTT

N VO A
105 115
TGTCTTTAGC TCTTGCATTA

S U N
165 175
TTGCTCASAT GTTAGGTGCA
D P O e

225 235
ATTGGASAGC GACAGALGAL
N P R e

285 295
TTAAGAATTA CTTTGCCAAC

el b
345 355
GTATTTTATT TATCGGTGTA

B P e P
405 415
CATTAATTGT TGCAATCGGA

B ] P
465 475
CACGT. .ot v
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Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Alignment: D:yStudy\Nastersequencing result'consensus sequenceshcolony 18%pta. txt

Conserusu

Consenusu

Conserusu

Consenusu

Conserusu

Consenusu

Conserusu

Consenusu

Alignment: D:\Studv'\Master\sequencing resultdconsensus sequences‘colony 18%tpi. txt

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Aligmment: D:\StudyiNasterisequencing resultdconsensus sequencescolony 18%emk. txt

o e T e P o e
5 15 25 35 45 55
CGAATATTTG AAGATCCAMG TACATCATAT AAGTATTCTA TTTCAATGAC AACACGTCAA

s 85 95 105 115

|
125 135 145 155 165 175
185 195 205 215 225 235
245 255 265 275 285 295
305 315 3dh 335 345 30h

365 375 385 395 405 415
GAGAAAATAC AMAGTCGTAT TAACGAAGCG COTAAAGAAG TTGAAATGAT GAATTTA...

P T P e P AT P
5 15 25 35 45 55
GCAACACAAT TACAAGCAAC AGATTATGTT ACACCAATCG TGTTAGGTGA TGAGACTAAG

e e S T R e
65 75 85 95 105 115
GTTCAATCTT TAGCGCAAMA ACTTGATCTT GATATTTCTA ATATTGAATT AATTAATCCT

GUEACAAGTG AATTGAAAGT TGAATTAGTT CAATCATTTG TTGAAUGACG TAAAGGTAAL

P T L FEET I e
205 215 225 235
GGACTGAMG AACAAGCACA AGAATTATTA AACAATGTGA ACTACTTCGG TACAATGCTT

5
GTTTATGCTG GTAAAGCAGA TGGTTTAGTT AGTGGTGCAG CACATTCAAC AGGAGACACT

e P e e P N e
305 315 325 335 345 355
GTGOGTCCAG CTTTACAMAT CATCAMAACG ARACCAGGTG TATCAAGAAC ATCAGGTATC

e e e I e
445 485 465 475
CTTGATTCAC AAGGACTTGC AGARATTGCA GTAGAAAGTG CAARATCAGC ATTA......

200
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APPENDIX

Colony 19:

Alignment :

Conserms=u

Conserusu

Consenusu

Conserusu

Conserusu

Conserms=u

Conserusu

Consermsu

Consenusu

Aligrment: DStudyiMasterdsequencing resulthconsensus sequenceshcolony 18%are. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

P e P I
5 15 25 35 45 55
GCGTTTAAAG ACGTGCCAGC CTATGATTTA GGTGCGACTT TAATAGAACA TATTATTAAA

P e P e
65 75 85 95 105 115
GAGACGGGTT TGAATCCAAG TGAGATTGAT GAAGTTATCA TCGGTAACGT ACTACAAGCA
e L e e
125 135 145 155 165 175
GOACALGGAC AAMATCCAGC ACGAATTGCT GUTATGAAAG GTGGUTTGCC AGAAACAGTA
o T
185 195 205 215 225 235
CCTGCATTTA CAGTGAATAS AGTATGTGST TCTGGGTTAL AGTCGATTCS ATTAGCATAT
B N P L P R e
245 255 265 275 285 295
CAMTCTATTG TGACTGGTGA AAATGACATC GTGCTAGCTG GCGGTATGGA GAATATGTCT

| | T e PP I

TR P P I S
305 315 3u5 335 345 355
CAGTCACCAN TGCTTGTCAA CAACAGTCOGC TTCGGTTTTA AMATGGGACA TUAATCAATG

e e e I I |
365 375 385 39 05 415

5 4
GTTGATAGCA TGGTATATGA TGGTTTAACA GATGTATTTA ATCAATATCA TATGGGTATT
e P I |
425 435 445 455 465 475
ACTGUTGARS ATTTAGTAGA GCAATATGGT ATTTCAAGAG AAGAACAAGA TACATTTGCT
e e e I

“Taszs 495 505 515 525 535
GTARACTCAC ACATAAMGC AGTACGTGCA CAGCAS. ... _......... ... ...

e A o P I
5 15 25 35 45 5
TTATTARTCD AACAAGCTAA ATCGAACAGT GACACAACGC CGGCAATGCC ATTGGATACT

e e e e ) i M
5 75 85 95 105 115
T6TGGTGCAS TETCACAGGE TATGATAGGC TATTGGTTGS AAACTGASAT CAATCGCATT

T P E T T P P PR PP PR
125 135 145 155 165 175
TTASCTGAS TGAATAGTGA TAGAACTGTA GGCACAATCG TTACACGTGT GGAAGTAGAT

R O e O L PR I P
13b 195 205 2lh 225 235
AMMGATGATC CACGATTCAA TAACCCAACC AMACCAATTG GTCCTTTTTA TACGAAAGAA

L e P P e T I e
245 255 265 275 285 295
GAMGTTGAMG ANTTACAMAL AGAACAGCCA GACTCAGTCT TTAAAGAMGA TGCAGGACGT
B L P P PP R e
305 315 325 335 345 355
GOTTATAGAS AAGTAGTTGC GTCACCACTA CCTCAATCTA TACTAGAACA CCAGTTAATT
vl b e b L b L e e b |

365 375 385 395 405 415
CGAACTTTAG CAGACGGTAA AMATATTGTC ATTGCATGCG GTGGTGGCGG TATTCCAGTT
e e e e e

el ol el R
42b 43b 445 450 460 47h
ATAAMMAMAG AAMATACCTA TGAAGGTGTT GAMGCG. ... ... .. Looooi.

Alignment: D:\Studv'Masterisequencing result)consensus sequences‘colony 19%aro. txt

P e L P |
5 15 25 3

D:yStudyilasterisequencing resul ticonsensus sequenceshcolony 18%wai. txt

I R
45 B
AATTTTAATT

R

65
TTTCATTTAA
\

it
CCTCATAAMG

135
GGTGCAGTTA

e

245
ATTGGTTATG

T
ATTTTGGGCG
ol
365
CCCAAATTAA

e
ARCCAAATTT

CTTTAGGATT
.
3
TTAAMGAAAT
R
135
AAMCGTATCAT

195
ACACTGTTTT
vl

265
TTAASGGATT
|

PR
CAGGTGGTGT

A
375
CTETTGEGAA
“a3s
CATTGGCAGA

AGATGATACT TATGAAGCTT

85 95
TATTTCGAAS AAAGAATTAG

145 155
ACCGTATTTA GATTATGTTG

205 215
GATAAAAGAT GGCAAGTGGA
Togs T g
GCACAGCGTT TATCCAGATT
B P L
325 335
AAGTAAAGGT ATTGCTTATG

PR P I P
385 395
TAGAACGATG GCTCGTTTTG

“ags “ags’
TGCTGAAAAG TATTTA. ..

201

1}
TAAATATTCC AATTGAAGAT

S P
105 115
ATGGCTTTAS TATCACAATT

VT R .
165 175
ATGAACAAGC GATTAATGCA

[PPSR
225 235
TAGGGTATAA TACAGATGGT
SO U I
285 295
TAGAASATGC ATACATTTTA

\ ...

A P O P
345 355
AATTAGCAAN ATTTGTAAAG

AP P I
408 415
AATCTTGGAS TTTAAATATA
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Alignment: D:\Study‘\Naster‘sequencing result’consensus sequencesicolony 19glp. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Alignment: D:\Study'\NMastersequencing resultconsensus sequences‘colony 19%pta. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

e e i I
5 15 25 35 45 55
GGTGCTGATT GGATTGTCAT CACAGCTGGA TGGGGATTAG CGGTTACAAT GGGTGTGTTT

e e e L S I I e
55 75 g5 95 105 115
GCTGTOGGTC AATTCTCAGG TGCAUATTTA AMCCCAGCGG TGTCTTTAGC TCTTGCATTA

e e e I e
125 135 145 155 165 175
GACGGAAGTT TTGATTGGTC ATTAGTTCCT GGTTATATTG TTGCTCAAAT GTTAGGTGCA

e o P P I
185 195 205 215 225 235
ATTGTOGGAG CAACAATTGT ATGGTTAATG TACTTGCCAC ATTGGARAGC GACAGAAGAA

o o PP P I e
245 255 265 275 285 295
GCTGGOGCGA AATTAGGTGT TTTCTCTACA GCACCGGCTA TTAAGAATTA CTTTGCCAAC

e e e e I [ P B |
305 315 325 335 345 355
TTTTTAAGTG AGATTATCGG AACAATGGCA TTAACTTTAG GTATTTTATT TATCGGTGTA

e e T e I [ o I |
365 375 385 395 405 415
KACARBATTG CCGATGGTTT AAATCCTTTA ATTGTCGGAG CATTAATTGT TGCAATCGGA

e e e e Y FEFT  Fr|
425 435 445 455 465 475
TTAAGTTTAG GUGGTGCTAC TGGTTATGCA ATCAACCCAG CACGT..... ..........

Alignment: D:\StudyiMasterisequencing result'consensus sequences’colony 19%gmh. txt

GAGAAMATAC AAAGTCGTAT TAACGAAGCG COTAAAGAAG TTGAAATGAT GAATTTA...

R o e e I
5 15 25 35 45 55
GCAACACAAT TACAAGCAAC AGATTATGTT ACACCAATCG TGTTAGGTGA TGAGACTAAG

e e e I P ) PR e
€5 75 g5 95 105 115
GTTCAATCTT TAGCGCAAAM ACTTGATCTT GATATTTCTA ATATTGAATT AATTAATCCT

1 o e P

Tigs 135 ‘145 155 165 175
GCOACAACTG AATTOAMAGC TGAATTAGTT CAATCATTTG TTGAACGACO TAAAGOTAAA

e e e I PR P P D T R A
185 195 205 215 225 235
GOGACTGAAG AACAAGCACA AGANTTATTA AMCAATGTGA ACTACTTCGG TACAATGCTT

e Y T e
245 255 265 275 285 295
GTTTATGCTG GTAMAGCAGA TGGTTTAGTT AGTGGTGUAG CACATTCAMC AGGAGACACT

e e T
305 315 325 335 345 355
GTGCGTCCAG CTTTACAAAT CATCAAAACG AAACCAGGTG TATCAAGAAC ATCAGGTATC

e e I e e P e
365 375 385 395 405 415
TTCTTTATGA TTARAGGTGA TGAACAATAC ATCTTTGGTG ATTGTGCAAT CAATCCAGAA

e e e P e P

Tams 435 445 455 465 475
CTTGATTCAC AAGGACTTGC AGAAATTOCA CTACAAACTG CAMAATCAGC ATTA......

202
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Colony 20:

Alignment: D:\Studv\Master‘sequencing resul ti\consensus sequences‘colony 19%tpi. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Alignment: D:\Study\MWaster'sequencing result’\consensus sequencesicolony Z0%arc. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

R e e P
5 55
CACGAAACAG ATGASGAAAT TAACAAAAAL GCGUACGUTA TTTTCAAACA TGGAATGACT

T e e ol e P Y P
85 75 85 105 115

CCAATTATTT GTGTTGGTGA AACAGACGAA GAGCGTGAMA GTGGTAAAGC TAACGATGTT

e e o P e e e P
125 135 145 155 165 175
GTAGGTGAGC AAGTTAAGAA AGCTGTTGCA GGTTTATUTG AAMGATCAACT TAANTCAGTT

e e e P e P R
185 185 205 215 225 235
GTAATTGCTT ATGAGOCAAT CTGGGUAATC GGAACTGGTA AATCATCAAC ATCTGAAGAT

T s Pt ) PP BV PV RPN
245 255 265 275 285 295
GCAAMTGAAN TGTGTGCATT TGTACGTCAA ACTATTGUTG ACTTATCAAG CAAAGAAGTA
L o s P e P T Fr
305 315 325 355 345 355
TCAGAAGCAS CTCGTATTCA ATATGGTGGT AGTGTTAAAC CTASCAACAT TAAAGAATAC

B P N O P e P T IR R A
385 375 385 395 405 415
ATGGCACAMM CTGATATTGA TGGGGCATTA GTAGGTGGCG Ch........

Alignment: D:\Studv\Nasterisequencing resultdcomsensus sequencesicolony 19%rqi. txt

5 25 35 a5 55
GUGTTTARAG ACGTGCCAGC CTATGATTTA GGTGCGACTT TAATAGAACA TATTATTAAA
e I P R e
65 75 85 95 105 115
GAGACGGGTT TGAATCCAAG TGAGATTGAT GAAGTTATCA TCGGTAACGT ACTACAAGCA
B P O e P
125 135 145 155 165 175
GUACAAGGAC AMAATCCAGC ACGAATTGCT GUTATGAAAG GTGGCTTGCC AGAMACAGTA
B o T B P e e
185 195 205 215 225 235
CCTGOATTTA CAGTGAATAA AGTATGTGGT TCTGGGTTAL AGTCGATTCA ATTAGCATAT
T O T N P e e
245 255 265 275 235 295
CAATCTATTG TGACTGGTGA AAATGACATC GTGUTAGCTG GOGGTATGGA GAATATGTCT
B T T T P e e
305 315 325 335 345 355
CAGTCACCAA TGCTTGTCAA CAACAGTCGC TTCGGTTTTA AAATGGGACA TCAATCAATG
B P PPN P N RS
385 375 385 335 405 415
GTTGATAGCA TGGTATATGA TGGTTTAACA GATGTATTTA ATCAATATCA TATGGGTATT
e P
425 435 445 455 465 475
ACTGCTGAAM ATTTAGTAGA GUAATATGGT ATTTCAAGAG AAGAACAAGA TACATTTGCT

485 495 505 515
GTAAMCTCAC AACATAAMAGT AGTACGTGCA CAGUAA. ... ......... . ...

B e P e P v e
5 15 5 35 45 55
TTATTAATCC AACAAGCTAR ATCGAAGAGT GACACAACGC CGGCAATGCC ATTGGATACT
B e e I o e
55 75 85 95 105 115
TGTGGTGCAL TETCACAGGG TATGATAGGC TATTGGTTGG ARACTGAAAT CAATCGCATT

AAAGATGATC CACGATTCAS TAACCCAACC AMRACCAATTG GTCCTTTTTA TACGAAAGAA
e P T e e Fr  e
246 255 285 275 285 295
GAAGTTGAAG AATTACAAAL AGAACAGCCA GACTCAGTCT TTAAAGAAGA TGUAGGACGT

| . |
306 215 326 336 345 3Bb
GGTTATAGAL AAGTAGTTGC GTCACCACTA CCTCAATCTA TACTAGAACA CCAGTTAATT
B P T e e T e
366 375 386 395 405 415
CGAMCTTTAG CAGACGGTAL AMATATTGTC ATTGCATGCG GTGGTGGCGG TATTCCAGTT

B T T e I P R e
475 435 445 455
ATAAARAAAG ARRATACCTA TGAAGGTGTT GAAGCH. ... veivvvrins vuvrinennn

203
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Consensus

Conzensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Alignment: D:\Study\Masterisequencing result‘\consensus sequences’\colony 20%gmh. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Aligrnment: D:\Study'\Masterisequencing resultd\consensus sequenceshcolony 20%aro. txt

e P L P P e o
5 15 25 35 45 55
AATTTTAATT CTTTAGGATT AGATGATACT TATGAAGCTT TAAATATTCC AATTGAAGAT

5 & BE
GGTGCTGATT GGATTGTCAT CACAGCTGGA TGGGGATTAG CGLTTACAAT GGGTGTGTTT

e e e o s P A P
65 75 85 95 105 115
GCTGTCGGTC AATTCTCAGG TGCACATTTA AACCCAGCGG TGTCTTTAGC TCTTGCATTA

e e e P e A P
125 135 145 155 165 175
GADGGAAGTT TTGATTGGTC ATTAGTTCCT GGTTATATTG TTGCTCAAAT GTTAGGTGCA

e e o e P A P
185 195 205 215 225 235
ATTGTCGGAG CAACAATTGT ATGGTTAATG TACTTGOCAC ATTGGAAAGC GACAGAAGAA

O P e P (P S PR I Fre
245 255 265 275 285 295
GUTGGCGCGA AATTAGGTGT TTTCTCTACA GCACCGGCTA TTAAGAATTA CTTTGCCAAC

e e e ) O I
305 315 325 335 345 355
TTTTTAACTG AGATTATCOS AACAATGGCA TTAACTTTAG GTATTTTATT TATCGGTGTA

e e P e P I
365 375 385 395 405 415
AACAARATTG CCGATGGTTT AAATCCTTTA ATTGTCGGAG CATTAATTGT TGCAATCGGA

e e o e O e
425 435 445 455 485
TTAACTTTAG GCCGTGCTAC TGCTTATGCA ATCAACCCAG CACGT..... ..........

O e e VP I T
5 15 25 35 45 55
CGAATATTTG AAGATCCAAG TACATCATAT AAGTATTCTA TTTCAATGAC AACACGTCAL

O e P Y VP I
65 75 85 95 105 115
ATGOGTGAAG GTGAAGTTGA TGGCGTAGAT TACTTTTTTA AAACTAGGGA TGUGTTTGAA

e e e P N P e e
125 135 145 155 165 175
GCTTTAATTA AAGATGACCA ATTTATAGAA TATGCTGAAT ATGTAGGCAA CTATTATGGT

O O T P O PR R e
185 195 205 215 225 235
ACACCAGTTC AATATGTTAA AGATACAATG GACGAAGGTC ATGATGTATT TTTAGAAATT

O S O TPl B O O PR R e
245 255 265 275 285 295
GAMGTAGAAG GTGCAMAGCA AGTTAGAARG AANTTTCCAG ATGCGTTATT TATTTTCTTA

P e P e F T e P e
305 315 325 335 345 355
GCACCTCCAA GTTTAGATCA CTTGAGAGAG CGATTAGTAG GTAGAGGAAC AGAATCCAAT
e e e P e P e e
365 375 385 395 405 415
GAGAAANTAC AAAGTCGTAT TAACGAAGCG CGTARAGAAG TTGAAATGAT GAATTTA...

204



Cheng QIAN

APPENDIX

Alignment: D:\Study\Mastersequencing result’\consensus sequences’colony Z0%pta, txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Aligrment: D:\StudyiMastersequencing result‘\consensus sequencesycolony Z0%tpi. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

el
5
GCAACACALT

vl
65
GTTCAATCTT
.
125
GCGACAGTG

.
185
GCACTOAMS

.
245
GTTTATGCT

N —.
305
GTGCGTCCAL

.
365
TTCTTTATGA
vl
425
CTTGATTCAC

B P
5 35 45

CADGAAACAG ATGAAGAMNT TAMCAASAME GUGCACGUTA TTTTCAKACA TGGAATGACT

S P
65 75 85

CCAATTATTT GTGTTGGTGA AACAGACGAL GAGCOTGAAL GTGOTAAAGC TAACGATGTT

e L
125 135 145 155 165 175

GTAGGTGAGD AAGTTAAGAA AGCTGTTGCA GGTTTATCTG AAGATCAACT TAAATCAGTT

R

185

GTAATTGUTT ATGAGCCAAT CTGGGCAATC GGAACTGGTA AATCATCAAC ATCTGAAGAT
B
24h 255 260 275 285 295
GUASATGASY TGTGTGCATT TGTACGTCAA ACTATTGUTG ACTTATCAAG CAAAGAAGTA
U T I

305

TCAGAAGCAA CTCGTATTCA ATATGGTGGT AGTGTTAAAC CTAACAACAT TAAAGAATAC

S PP
365 375 380 395

ATGGCACAAA CTGATATTGA TGGGGCATTA GTAGGTGGCG C

v e b e b e b L
15 25 35 45
TACAAGCAAC AGATTATGTT ACACCAATCG TGTTAGGTGA

B e P S PPN
7 g5

5
AATTGAMAAGC TGAATTAGTT CAATCATTTG TTGAACGACG

B e PO e P O P
195 205 Z15 225
AACAMGCACA AGAATTATTA AACAATGTGA ACTACTTCGG

B P e T e
255 265 275 285
GTALAGCAGA TOGTTTAGTT AGTGGTGCAG CACATTCAAC

315 R 335 345

U .
375 385 395 405

N v eeend
435 445 455 465
AAGGACTTGE AGAAATTGCA GTAGAAAGTG CAAAATCAGC

N O e P N
15 25

O P B PO o PPN
195

oo 215 Tops
| P A [ R PP R

515 325 335 35

S
55
TGAGACTAAG

AATTAATCCT

.
175
TASAGCTARA

.
235
TACAATCCTT

.
295
AGGAGACACT

ool
355
ATCAGGTATC

.
415
CAATCCAGAA

Alignment: D:\Study'Master‘isequencing resultconsensus sequences’colony 20%yql. txt

5 1
GCGTTTAAAG ATGTGCCAGC
B I

BE

ot 4 55
CTATGATTTA GOTGOGACTT TAATAGAACA TATTATTAMA

105
Consensus GAGACGGGTT TGAATCCAAG TGAGATTGAT GAAGTTATCA TCGGTAMCGT ACTACAAGCA

125 135 145 155 165 175
Consensus GGACAAGGAC AAMATCCAGC ACGAATTGCT GUTATGAMAG GTGGCTTGCC AGAAACAGTA

185 195 205 215 225 235
Consensus COCTGCATTTA CAGTGAATAA AGTATGTGGT TCTGGGTTAA AGTCGATTCA ATTAGCATAT

e e e e e
245 255 265 275 285 295

Consensus CAATCTATTG TGACTGGTGA AMATGACATC GTGCTAGCTG GCGGTATGGA GAATATGTCT

305 3156 325 336 345 365
Consensus CAGTCACCAA TGCTTGTCAA CAACAGTCGC TTOGGTTTTA AAATGGGACA TCAATCAATG

e e L PR I P
365 375 385 395 405 415

Consensus GTTGATAGCA TGGTATATGA TGGTTTAACA GATGTATTTA ATCAATATCA TATGGGTATT

e e S P I P
4

Conzensus ACTGUTGAML ATTTAGTAGA GUAATATGGT ATTTCAAGAG AAGAACAAGA TACATTTGCT

485 495 505 515
Consensus GTAMRACTCAC AACATAMAGC AGTACGTGCA CAGCAA. ... .......... (...,
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Colony 21:

Alignment: D:YZStudy\Nasterisequencing result‘consensus sequences‘colony 21%arc, txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Alignment: D:hWStudy\Mastersesquencing resulthconsensus sequenceshcolony 21%aro. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Alignment: U:hStudyiMaster’sequencing resultlconsensus sequences’colony 21hglp. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

[P
15

PP O O N P B
25 35 45 5

5
TTATTAATCC AACAAGCTAA ATCGAMACAGT GACACAACGC CGGCAATGCC ATTGGATACT

B R
B

L...]....
75

N ) N PP A
g5 95

108 115

TGTGGTGCAN TGTCACAGGG TATGATAGGC TATTGGTTGG AAACTGAAAT CAATCGCATT

R T
125

R P
135

el ol el e
145 155 165 175

TTAACTGAAL TGAATAGTGA TAGAACTGTA GGCACAATCG TTACACGTGT GGAAGTAGAT

Clgs

195

T T P S e
205 215 225 235

AMAGATGATC CACGATTCAL TAACCCAACC AAACCAATTG GTCCTTTTTA TACGAAAGAL

" ogs 2&5 265 275 285 295
GAAGTTGAAG AATTACAAML AGRACAGCCA GACTCAGTCT TTAAAGAAGA TGCAGGACGT

" 508 315 325 335 5db 355
GOTTATAGAN AAGTAGTTGC GTCACCACTA CCTCAATCTA TACTAGAACA CCAGTTAATT

365 375 385 395 405 415
COAACTTTAG CAGACGGTAA AAATATTGTC ATTGCATGOG GTGGTGGCGG TATTCCAGTT

425

435 445 455
ATAARAMAAG AAMATACCTA TGAAGGTGTT GAAGCG. ... ... ... ..o.a..

P P
5
BATTTTAATT

65
TTTCATTTAA

ERPY AL
CCTCATARAG
P PP

185
GGTGCAGTTA
P PP R

245
ATTGGTTATG
B P

305
ATTTTGGECG
R
COCARATTAS
PP

" 3eE

..426”

ARCCAMATTT

B P R
B

GGTGCTGATT

65
GCTETCOETC

125
GACGGAAGTT

e
ATTGTCGGAG

g
GUTGGOGOGA

s
TTTTTAAGTG

365
AACAMANTTG

e
TTAAGTTTAG

el
TTAAAGAAAT

ke
AACGTATCAT

‘575

‘435

CATTGGCAGA

.
15
GGATTGTCAT
N
75
BATTCTCAGG

135
TTGATTGGTC
sl

135
CAACAATTGT

ol
255
AATTAGGTGT
ol
315
AGATTATCGG

375
COGATGGTTT
\

435
GOBGTOCTAC

[P
15
CTTTAGGATT

[
195
ACACTGTTTT
R I
255
TTHAAGGATT

[P R
315
CAGGTGGTGC
R
CTGTTGGAL
Lol

T e U A I
25 35 45 55
AGATGATACT TATGAAGCTT TAAATATTCC AATTGAAGAT
B P N P ATy P
35 95 105 115
TATTTCGAAL AAAGAATTAG ATGGCTTTAA TATCACAATT
B R A M R
145 155 165 175
ACCGTATTTA GATTATGTTG ATGAACAAGC GATTAATGCA
| PPN N P R UV R PP
205 215 225 235
GATAAMMGAT GGCAAGTGGA TAGGGTATAA TACAGATGGT

265 275 285 295
GCACAGCGTT TATCCAGATT TAGASAATGT ATACATTTTA

P I
325 335 345 355
AMGTAAMGGT ATTGCTTATG AATTAGCAAA ATTTGTAAAG

T P L P I e
385 395 405 415
TAGAACGATG GUTCGTTTTG AATCTTGGAA TTTAAATATA

O P P A e
445 455 485 475
TGOTGAAMAG TATTTA ... ..ocvvins oieeennns

e P e P e e
25 35 45
CACAGCTGGA TGGGGATTAG CGGTTACAAT GGGIGTGTTT

P e P e P e
85 95 105 115
TGCACATTTA AACCCAGCGG TGTCTTTAGC TCTTGCATTA

o I P I e
145 155 165 175
ATTAGTTCCT GGTTATATTG TIGCTCAAAT GTTAGGTGCA

B P ) P e e
205 215 225 235
ATGGTTAATG TACTTGCCAT ATTGGABAGC GACAGAAGAL

B e P I e R
265 275 285 295
TTTCTCTACA GCACCGGCTA TTAAGAATTA CTTTGCCAAC

B [T I P e e
525 335 345 355
AACAATGGCA TTAACTTTAG GTATTTTATT TATCGGTGTA

I PO R
385 395 405 415
AARTCCTTTA ATTGTCGGAG CATTAATTGT TGCAATCGGA
I PO R

a5 455 45 475
TGETTATGCA ATCARCOCAS CACET..... ..........
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Alignment: D:hvStudviMaster\sequencing resultconsensus sequenceshcolony 21%emk. txt

Consensus

Consensus

Consensus

Congensus

Congensus

Consensus

Consensus

Alignment: D:\Study\Masterisequencing resultdconsensus sequences‘colony 21%pta. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

P P T e P AT e e e
5 15 i 35 a5 55
CGAATATTTG ARGATCCAAG TACATCATAT AAGTATTCTA TTTCAATGAC AACACGTCAA

O T e P I P I PP RO e
75 85 95 108 115
ATROGTGAAG GTGAAGTTGA TGGCOTAGAT TACTTTTTTA ARACTAGGGA TGCGTTTGAA

e i A M I
125 135 145 155 165 175
GCTTTAATTA AAGATGACCA ATTTATAGAA TATGCTGAAT ATGTAGGCAA CTATTATGGT

e O o ) P I
185 195 205 715 225 235
ACACCASTTC AATATGTTAL AGATACAATG GACGAAGGTC ATGATGTATT TTTAGAANTT

e o o A P e
245 255 265 275 285 295

GAMGTAGAAG GTGCARAGCA AGTTAGASAG AAATTTCCAG ATGCGTTATT TATTTICTTA

vl b b b e e e e L T ]
305 315 395 535 345 355

GCACCTCCAA GTTTAGATCA CTTGAGAGAG CGATTAGTAG GTAGAGGAAC AGAATCUAAT

vl b b b e e L e L e L]
365 378 385 395 408 415

GAGAAAATAC AMAGTCGTAT TAACGAAGCG COTAAAGAAG TTGAAATGAT GAATTTA...

T P P O PP o e
5 15 25 35 15 55
GCAACACAAT TACAAGCAAC AGATTATGTT ACACCAATCG TGTTAGGTGA TGAGACTAAG

185 195 205 215 225 235

[ | |
365 375 385 395 405 415

[ | | |
425 435 445 455 465 475

Aligmment: D:vStudy\Masterisequencing resultdconsensus sequences‘colony Z1%tpd. txt

B e P e P R e
5 15 25 35 45 55
CACGAAACAG ATGAAGAAAT TAACAAAAAK GCGCACGCTA TTTTCAAACA TGGAATGACT

| l...1 |
365 375 385 395 405 415
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Colony 22:

Alignment : D:\StudyiMaster\sequencing result’consensus sequenceshcolony 2Z1%yqi. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Aligrment: D:hyStudyiMastersequencing resulticonsensus sequences'colony 22%arc. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

e e e R N e
15 25 35 45 5

5 5
GUGTTTAAMG ACGTGCCAGC CTATGATTTA GGTGUGACTT TAATAGAACA TATTATTAAA

R
65

T e e L T I
75 85

9 108
GAGACGGGTT TGAATCCAMG TGAGATTGAT GAAGTTATCA TCGGTAACGT ACTACAAGCA

2 225 3
CCTGCATTTA CAGTGAATAS AGTATGTGGT TCTGGGTTAA AGTCGATTCA ATTAGUATAT

z 285 !
CAATCTATTG TGACTGGTGA AMATGACATC GTGCTAGCTG GUGGTATGGA GAATATGTCT

308

<] 3 5
CAGTCACCAA TGCTTGTCAA CAACAGTCGC TTCGGTTTTA AAATGGGACA TCAATCAATG

366

37 385 3 405 15
GTTGATAGCA TGGTATATGA TGGTTTAACA GATGTATTTA ATCAATATCA TATGGGTATT

425

4 445 =]
ACTGCTGAMA ATTTAGTAGA GUAATATGGT ATTTCAAGAG AAGAACAAGA TACATTTGCT

485

505 5
GTAAMCTCAC AMCATARAGC AGTACGTGCA CAGCAA. ... .......... ... ......

e
5 15 25 35 45 5B
TTATTAATCC AACAAGCTAL ATCGAACAGT GACACAACGC CGGUAATGCC ATTGGATACT
e
65 75 35 95 105 115
TETGETGCAL TGTCACAGGG TATGATAGGC TATTGGTTGG AAACTGAAAT CAATCGCATT
e
126 135 145 155 165 176
TTAACTGAAA TGAATAGTGA TAGAACTGTA GGUACAATCG TTACACGTGT GGAAGTAGAT
o
1ab 195 206 21b 225 235
AMMGATGATC CACGATTCAA TAACCCAACC AAMCCAATTG GTCCTTTTTA TACGAAAGAA
e
245 255 265 27h 285 295
GAMGTTGAAG AATTACAAML AGAACAGCCA GACTCAGTCT TTAAAGAAGA TGCAGGACGT
N
GOETTATAGAA AAGTAGTTGC GTCACCACTA CCTCAATCTA TACTAGAACA CCAGTTAATT
N
COAACTTTAG CAGACGGTAL AMATATTGTC ATTGCATGCG GTGGTGGCGG TATTCCAGTT

315 326 335 345 355

o e
375 385 395 405 415

T o e e
435 445 455 465 478

15 55
AATTTTAATT CTTTAGGATT AGATGATACT TATGAAGCTT TAMATATTCC AATTGAAGAT

R e e P I e
75 g5 95 105 115

Bh
TTTCATTTAL TTAAAGAAAT TATTTCGAAA AAAGAATTAG ATGGCTTTAA TATCACAATT

125

1 5
CCTCATAAAG AACGTATCAT ACCGTATTTA GATTATGTTG ATGAACAAGC GATTAATGCA

135 195 205 215 225 235
GOTGCAGTTA ACACTGTTTT GATAAMMGAT GGUAAGTGGA TAGGGTATAA TACAGATGGT

255 265 a7h 285 295

ATTGGTTATG TTAAAGGATT GCACAGCGTT TATCCAGATT TAGAAAATGC ATACATTTTA

305 315 325 335 345 355
ATTTTGGGCG CAGGTGGTGC AAGTAAAGGT ATTGCTTATG AATTAGCAAAL ATTTGTAMAG

375 385 395 405 415

CCCAMATTAA CTGTTGCGAA TAGAACGATG GCTCGTTTTG AATCTTGGAA TTTAAATATA

435

5
AACCAANTTT CATTGGCAGA TGUTGAAMMG TATTTA. ... ....ooiis oot
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Aligrment: D:%\StudyiMaster\sequencing resultlconsensus sequences‘colony 22%slp. txt

Conserusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Conserusu

Conserusu

Aligmment: Di\Study\Masterisequencing resultconsensus sequenceshcolony 22%gmb. txt

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Alignment: D:\StudyiMaster'sequencing resulthconsensus sequencesicolony 22%pta. txt

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

T P P S e e
5 15 25 35 45 55
GGTGCTGATT GGATTGTCAT CACASCTGGA TGGGGATTAG CHGTTACAAT GGGTGTGTTT

5 E 5
TTTTTAAGTG AGATTATCGG AACAATGGCA TTASMCTTTAG GTATTTTATT TATCGGTGTA

e e e e
365 375 385 395 405 415
AACAMATTG COGATGGTTT AAATCCTTTA ATTGTCGGAG CATTAATTGT TGCAATCGGA

e I e
425 435 445 455 465 475
TTAAGTTTAG GUSGTGCTAC TGGTTATGCA ATCAACTTAG CACGT..... ..........

T e e e e FFrr I
5 15 25 35 a5 55
CGAATATTTG AAGATCCASG TACATCATAT AAGTATTCTA TTTCAATGAC AACACGTCAA

GAGARKATAC AMMGTCGTAT TAACGAAGCG COTAAAGAAG TTGAAATGAT GAATTTA...

5
GUAACACAAT TACAAGCAAC AGATTATGTT ACACCAATCG TGTTAGGTGA TGAGACTAAG

e e e P I
65 75 g5 95 105 115
GTTCAATCTT TAGCGCAAAL ACTTGATCTT GATATTTCTA ATATTGAATT AATTAATCCT

e e e ) P I
125 135 145 155 165 175
GCGACAAGTG AATTGAAMGC TGAATTAGTT CAATCATTTG TTGAACGACG TAAAGGTAAM

S o e P I

"ies 195 205 715 225 235
GOGACTGAAG AACAAGCACA AGAATTATTA AACAATGTGA ACTACTTCGS TACAATGCTT

e e L Fr o B e
245 255 265 275 285 295
GTTTATGCTG GTABAGCAGA TGGTTTAGTT AGTGGTGCAG CACATTCAAC AGGAGACACT

e e e o PP o F
305 315 325 335 345 355
GTGOGTCCAG CTTTACARAT CATCAAAACG ARACCAGGTG TATCAAGAAC ATCAGGTATC

P [ e I e
365 375 385 395 405 415
TTCTTTATGA TTARAGGTGA TGAACAATAC ATCTTTGGTG ATTGTGCAAT CAATCCAGAM

TyoE 435 445 455 465 475
CTTGATTCAC AAGGACTTGC AGAAATTGCA GTAGASAGTG CASAATCAGC ATTA......
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Colony 23:

Blignment: D:\Studw\Mastersequencing result\consensus sequences‘colony 22%tpi. txt

Consermusu

Consermsu

Consermusu

Consermsu

Consermusu

Consermsu

Consenusu

Aligrment: D:\Study\Masterisequencing result‘consensus sequenceshcolony 22%waqi. t=t

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Comsennsu

Consenusu

Conserusu

Consenusu

Alignment: D:vStudyiMasterisequencing result’consensus sequencesicolony 23%arc. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

S PP I PR I P I PR EUUOR PRI VDN FPR|
5 15 25 35 45 55
CACGAALCAG ATGAAGAAAT TAACAAAAMA GCOCACGCTA TTTTCAAACA TGGAATGACT

e e P Y P R P
95 105 115
CCAATTATTT GTGTTGGTGA AACAGACGAL GAGUGTGAAN GTGGTARAGC TRACGATGIT

e e ) Ve I e

125 135 145 155 165 175
GTAGGTGAGC AAGTTAAGAN AGCTGTTGCA GGTTTATCTG AMGATCAACT TAAATCAGTT
PP R PR I

B e P R sl B P R
185 195 205 215 225 235
GTANTTGCTT ATGAGCUAAT CTGGGCAATC GGAACTGGTA AATCATCAAC ATCTGAAGAT

e e e P I
245 255 265 275 285 295
GCARATGAM TGTGTGCATT TGTACGTCAA ACTATTGCTG ACTTATCAAG CAMMGAAGTA
B o e R P e e
305 315 325 335 345 385
TCAGAAGCAS CTCGTATTCA ATATGGTGGT AGTGTTAMAC CTAACAACAT TAAAGAATAC
O P o L P A

365 375 385 395 405 415
ATGGCACALS CTGATATTGA TGGGGCATTA GTAGETGO6 Chuvrvv'vs vrvennnnns

B T I e e
5 15 25 35 45 55
GOGTTTAAMG ACGTGCCAGC CTATGATTTA GGTGOGACTT TAATAGAACA TATTATTAAL
T e e o e L [
65 75 35 95 105 115
GAGACGGGTT TGAATCCAMG TGAGATTGAT GAAGTTATCA TCGGTAACGT ACTACAAGCA
e I
125 135 145 155 165 175
GGACAAGGAD AAMATCCAGC ACGAATTGCT GUTATGAAAG GTGGCTTGOC AGAAACAGTA
P e I P T L P
185 195 205 215 225 235
CCTGCATTTA CAGTGAATAL AGTATGTGGT TCTGGGTTAL AGTCGATTCA ATTAGCATAT
e e e o e L P
245 255 265 275 285 295
CASTCTATTG TGACTGGTGA AMATGACATC GTGCTAGCTG GCOGGTATGGA GAATATGTCT
e e e L e e e T
305 315 325 335 345 355
CAGTCACCAS TGCTTGTCAL CAACAGTCGC TTCGGTTTTA AMATGGGACA TCAATCAATG
e L e e L P AT
385 375 385 395 405 415
GTTGATAGCA TGGTATATGA TGGTTTAACA GATGTATTTA ATCAATATCA TATGGGTATT
425 435 445 455 465 475
ACTGCTGAAL ATTTAGTAGA GCAATATGGT ATTTCAAGAG AAGAACAAGA TACATTTGCT
B O L L T L P Iy e

485 495 505 515
GTAAACTCAC AACATAAAGC AGTACGTGCA CAGCAA. ... .......... coevvo.on.

5 45 55
TTATTAATCC AACAAGCTAA ATCGAACAGT GACACAACGT CGGCANTGCC ATTGGATACT

L e P I
85 75 g5 a5 105 115
TETGETGUAL TETCACAGGG TATGATAGGC TATTGGTTGG ABACTGAAAT CAATCGUATT

P P I
125 135 145 155 165 175
TTAMCTGAAL TGAATAGTGA TAGAACTGTA GGCACAATCG TTACACGTGT GGAAGTAGAT

e O e L B P e e
185 195 205 215 225 235
LAMGATGATC CACGATTCAA TAACCCAMCC ARACCAATTG GTCCTTTTTA TACGASAGAAL
o P T L AT ooy
245 255 265 275 285 295
GAMGTTGANG AATTACAAAL AGAACAGCCA GACTCAGTCT TTAAMGAAGA TGCAGGATGT

P e P I
305 315 325 335 345 355
GETTATAGAA AAGTAGTTGC GTCACCACTA CCTCAATCTA TACTAGAACA CCAGTTAATT
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Aligrment: D:%ZStudv'\Master'sequencing result’consensus sequenceshcolony 23%aro. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Alignment: D:%ZStudyMasterhsequencing result\consensus sequenceshcolony 23%glp. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Aligmment: D:ystudiiMasterisequencing resulthconsensus sequencesicolony Y8hgmk. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

T e I
5 15 25 35 45 55
ANTTTTAATT CTTTAGGATT AGATGATACT TATGAAGCTT TAAATATTCC AATTGAAGAT

e ) T I
65 75 85 95 105 115
TTTCATTTAL TTAAAGAAAT TATTTCGAAM AAAGANTTAG ATGGCTTTAA TATCACAATT

P P I P

"1 135 145 "T85 T 168 175
CCTCATASAG AACGTATCAT ACCOTATTTA GATTATGTTG ATGAATAAGC GATTAATGCA
PRV VR AR PRV I PR IR PR (R PP I |

185 195 205 215 225 335
GOTGCAGTTA ACACTGTTTT GATAAMAGAT GGCAAGTGGA TAGGGTATAA TACAGATGGT

o e e A
245 255 265 275 285 295
ATTGGTTATG TTAAMGGATT GCACAGCGTT TATCCAGATT TAGAAAATGC ATACATTTTA

e e e e P e I
505 315 325 335 545 355
ATTTTGGGC6 CAGGTGGTGC AAGTARAGGT ATTGCTTATG AATTAGUALS ATTTGTAAAG

P o e P I e

" 365 375 585 55 405 415
CCCARATTAL CTGTTGCGAL TAGAACGATG GCTCGTTTTG AATCTTGGAA TTTARATATA
| PO R PR IR PR PN PR D P

PP P e P ol ol
425 435 445 455 465 475
ABCCAAATTT CATTGGCAGA TGUTGAAMAG TATTTA. ... .......... ... ... ....

e e e I e
5 15 25 35 45 55
GOTGCTSATT GGATTGTCAT CACAGCTSGA TGGGGATTAG CGGTTACAAT GGGTGTGTTT

P S e e e o T
65 75 85 95 105 115
GCTGTCGGETC AATTCTCAGS TGCACATTTA AMCCCAGCGS TGTCTTTAGC TCTTGCATTA
e L e e e e

Rt 135 145 155 165 175
GACGGAMGTT TTGATTGGTC ATTAGTTCCT GGTTATATTG TTGCTCAMAT GTTAGGTGCA

e o L L F
185 195 205 215 225 235
ATTGTCOGAG CAACAATTGT ATGGTTAATG TACTTGCCAC ATTGGAAAGC GACAGAAGAA

| \ e O T P P

AP PP B P I I
245 2EE 265 275 285 295
GOTGGOGOGA AATTAGGTGT TTTCTCTACA GUACCGGCTA TTAAGAATTA CTTTGCCAAC

e P P L P B P |
305 315 325 335 345 355
TTTTTAAMGTG AGATTATCGG AACAATGGCA TTAACTTTAG GTATTTTATT TATCGGTGTA
e e P e L PP
365 375 385 395 405 415
AACAARATTG COGATGGTTT AMATCCTTTA ATTGTCGGAG CATTAATTGT TGCAATCGGA
e e e e o I
435 435 445 455 465 475
TTAAGTTTAG GUGGTGCTAC TGGTTATGCA ATCAACCCAG CACGT..... ..........

5 15 a5 35 45 55
CGAATATTTG AAGATCCAAG TACATCATAT AAGTATTCTA TTTCAATGAC AACACGTCAL

e P T N PR e e
65 75 85 95 105 115
ATGUGTGAMG GTGAAGTTGA TGGCGTAGAT TACTTTTTTA AAACTAGGGA TGUGTTTGAA

o e P N P
125 135 145 155 165 175
GCTTTAATTA AAGATGACCA ATTTATAGAA TATGCTGAAT ATGTAGGCAA CTATTATGGT
e e P ) Ry e

185 195 205 215 225 235
ACACCAGTTC AATATGTTAA AGATACAATG GACGAAGGTC ATGATGTATT TTTAGAAATT

T P L AT R e
245 285 265 275 285 295
GAMGTAGAMG GTGCAAMGCA AGTTAGAAAG AMATTTCCAG ATGCGTTATT TATTTTCTTA

T L P L Y I e
305 315 325 335 345 355

GCACCTCCAA GTTTAGATCA CTTGAGAGAG CGATTAGTAG GTAGAGGAAC AGAATCCAAT

- el -

B T B P T P P PP R
365 375 385 395 405 415
GATAAAATAC AAAGTCGTAT TAACGAAGCG COTAAAGAAG TTGAAANTGAT GAATTTA...
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Alignment: D:%Studvi\Masteri\=sequencing resulti\consensus sequences‘\colony 23\pta. txt

Conzensus

Consensus

Consensus

Conzensus

Consensus

Consensus

Conzensus

Conzensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Alignment: D:%\Study\Masterisequencing result‘consensus sequencesicolony 23%yal. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

5
GCAACACAAT
ol

eb
GTTCARTCTT

U P
125
GCGACRAGTG

P
185
GUGACTGAMG

P P
245
GTTTATGCTG

U P
305
GTGCGTCCAG

Can
TTCTTTATGA

T ags
CTTGATTCAC

...
15 25
TACAAGCAMC AGATTATGTT

P L
75 g5
TAGCOCAAAL ACTTGATCTT

B T P
135 145
AATTGAAAGC TCAATTAGTT

B e T
195 205
AACAAGCACA AGAATTATTA

B P L
265 265
GTAAAGCAGA TGGTTTAGTT

PP P I P
315 326
CTTTACARAT CATCAAAACG

375 385
TTAKAGGTGA TGAACAATAC

[FETT EP F
435 445
AAGGACTTGC AGAAATTGCA

[P R I R P
35 45 55

ACACCAATCG TGTTAGGTGA TGAGACTAAG
PP T PR e

95 105 ‘115
GATATTTCTA ATATTGAATT AATTAATCCT

R S N N
155 165 175
CAATCATTTG TTGAACGACG TAAMGGTAAA

O PP I
715 225 235
AACAATGTGA ACTACTTCGG TACAATGCTT

P PR P PPN e e

275 285 ThoE
ACTGOTGCAG CATATTCAAC AGGAGACACT

B e I P I
335 345 355
ABACCAGGTG TATCAAGAAC ATCAGGTATC

PP D T I M
395 405 415
ATCTTTGGTG ATTGTGCAAT CAATCCAGAA

B P PPN I

T sk 485 s
GTAGAANGTG CAAAATCAGC ATTA......

Aligmment: D:\StudyiMaster'sequencing resulthconsensus sequences‘colony 23%tpi. txt

P D R R |
55

5 5
CACGAAACAG ATGAAGAMAT TAACAAAAAA GCGCACGCTA TTTTCAAACA TGGAATGACT

S P P I P
95 105 115

CCAATTATTT GTGTTGGTGA AACAGACGAA GAGCGTGAAL GTGGTAAAGC TAACGATGTT

125 135 145 1EE 168 178
GTAGGTGAGT AAGTTAAGAL AGCTGTTGCA GGTTTATCTG AAGATCAMCT TAAATCAGTT

195 aop

I N S T
215 225 235

GTAATTGCTT ATGAGCCAAT CTGGGCAATC GGAACTGGTA AATCATCAAC ATCTGAAGAT

246 286 265 278 286 295
GUAAATGAAS TGTGTGCATT TGTACGTCAA ACTATTGCTG ACTTATCAAG CAAAGAAGTA

R
305

R
315 325

B P L e I e
335 345 355

TCAGAAGCAN CTCGTATTCA ATATGGTGGT AGTGTTAAAC CTAACAACAT TAAAGAATAC

365 375 385 395 405
ATGOCACARA CTGATATTGA TOOGGCATTA OGTAGGTOOCE Cho.ooovr wennoee.s

el
5
GCGTTTARAG

el
65
GAGACGEGTT

.
125
GOACAAGGAC

o
185

CCTGCATTTA

[

45
CAATCTATTG
R

305
CAGTCACCAA
R

365
GTTGATAGCA

.
425

ACTGCTGAAS

[P

g
GTAAACTCAC

15 25
ACGTGCCAGT CTATGATTTA

(k3 85
TGAATCCAAG TGAGATTGAT

4!
AAMATCCAGT ACGAATTGCT

195 205
CAGTGAATAA AGTATGTGGT

255 265
TGACTGGTGA AMATGACATC

3
TGGTATATGA TGGTTTAACA

435 445
ATTTAGTAGA GCAATATGGT

495

35 45 55
GGTGCGACTT TAATAGAACA TATTATTAAA

95 105
GASGTTATCA TOGGTAACGT ACTACAMGCA

T P P T
155 165 175
GCTATGASAG GTGGCTTGCC AGAAACAGTA

215 225 235
TCTGGGTTAA AGTCGATTCA ATTAGCATAT

PP R R R
275 285 295
GTGCTAGCTG GOGGTATGGA GAATATGTCT

B e P B e
335 345 355
TTOGETTTTA AMMTGGGACA TCAATCARTG

T PO PP I
395 405 415
GATGTATTTA ATCARTATCA TATGGGTATT

S R [ A |
455 465 475
ATTTCAAGAG AAGAACAAGA TACATTTGCT

ol R
515 525 535

505
AACATARMGE AGTACGTGCA CAGCAA ... ... ... ...l
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Colony 24:

Alignment: D:yStudylasterisequencing resul thconsensus sequences‘colony 24%\arc. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Alignment: D:3ZStudyiMasterisequencing resultconsensus sequenceshcolony 24%aro. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Alignment: D:%Study'\Masterisequencing resulticonsensus sequenceshcolony 24d%\glp. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

CigE
CCTCATAAMG AACGTATCAT ACCOTATTTA GATTATGTTG ATGAACAAGC GATTAATGCA

a5

e e PP ) VO I
5 15 25 35

TTATTAATCC AACAAGCTAL ATCGAACAGT GACACAACGC CGGUAATGCC ATTGGATACT

e e e PP ) V) I
65 75 95 105 115

TGTGGETGCAL TGTCACAGGG TATGATAGGC TATTGGTTGG AAACTGAMAT CAATCGCATT

o P P ) T I e
125 135 145 155 165 175
TTAACTGALN TGAATAGTGA TAGAACTGTA GGCACAATCG TTACACGTGT GGAAGTAGAT

T P I s I O I e
185 195 205 215 25 235
ABAGATGATC CAOGATTCAA TAACCCAACC AAACCAATTG GTCCTTTTTA TACGAAAGAA

B ] ] PP O A I o
245 255 265 275 285 295
GAAGTTGANG AATTACAMAA AGAACAGCCA GACTCAGTCT TTAAAGAAGA TGCAGGACGT

B T e P B o P PP P Fer
305 315 45 3855
GGTTATAGAA AAGTAGTTGU GTCACCACTA CCTCAATCTA TACTAGAACA CCAGTTAATT

O e o A N
365 375 385 395 405 415
COAMCTTTAG CAGACGGTAA AMATATTGTC ATTGCATGCG GTGGTGGCGG TATTCCAGTT

o e e o ) P A
425 435 445 455 465 475
ATAAABARAG ARARTACCTA TGAAGGTGTT GABGCG.... ...ooviee. cevvean...

o e e P e
15

5 25 35 45 55
MATTTTAATT CTTTAGGATT AGATGATACT TATGAAGCTT TAAATATTCC AATTGAAGAT

S s T e BT ¥ N S -
TTTCATTTAS TTASAGASAT TATTTCGAAL AAAGAATTAG ATGGCTTTAL TATCACASTT

135 ‘145 155 165 175

T N 7 AR Sk
GGTGCAGTTA ACACTGTTTT GATAAAAGAT GOCAAGTGGA TAGGGTATAA TACAGATGGT

"85 265

ATTGGETTATG TTAAMGGATT

B P I P
305 315
ATTTTGGGCG CAGGTGGTGC

385 375
CCCAMATTAS CTGTTGCGAA

" aus “ass
BACCRAATTT CATTGGCAGA

R P R P IR
5 15

GGTGCTGATT GGATTGTCAT

5h ]
GCTGTCGGTC AATTCTCAGG

iz 135
GACGGAAGTT TTGATTGGTC
[T

Cigs 195
ATTGTCGGAS CAACAATTGT

ey "85
GCTGECGCGA ARTTAGGTGT
B e T
308 315
TTTTTAAGTG AGATTATCGS

I P e
365 37h
AACAARATTG CCGATGGTTT

B P e P
425 435
TTAAGTTTAG GCGGTGCTAC

275 pEtzt 295
GCACAGCGTT TATCCAGATT TAGAAMATGC ATACATTTTA

vl sl
525 335

R Y P
345 355

AMGTAAMGGT ATTGCTTATG AATTAGCAAN ATTTGTAAMG

385 395 a0k 415
TAGRACGATG GCTCOTTITS AATCTTGGAA TTTARATATA

“aab’ Cagb’
TOCTCARAAG TATTTA. ...

CACAGUTGGA TGGGGATTAG

8h at
TGCACATTTA AACCCAGCGG

145 155
ATTAGTTCCT GGTTATATTG

PR T R P
205 215
ATGGTTAATG TACTTGCCAC

265 275
TTTCTCTACA GCACCGGCTA

- "33
AACAATGGCA TTAACTTTAG

T asE 395
AAATCCTTTA ATTGTCGGAG

445 455
TGGTTATGCA ATCAACCCAG

213

P R S
25 35

P I P
T N T
.

[P R |
45 55

CGGTTACAAT GGGTGTGTTT
[P I

105 115
TGTCTTTAGC TCTTGCATTA

B P N
165 175
TTGCTCAAAT GTTAGGTGCA

P P O
225 235
ATTGGAAAGC GACAGAAGAA

I P N
285 295
TTAAGAATTA CTTTGCCAAC
[P P P
345 355
GTATTTTATT TATCGGTGTA

[P R P
405 415
CATTAATTGT TGCAATCGGA
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Alignment : D:yStudyiMasterisequencing resultconsensus sequences’colony 2d4\gmk. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Alignment: D:vStudyiMasterhsequencing resulthconsensus sequenceshcolony 24%\pta. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Alignment: D:\Study\Masterisequencing resulthconsensus sequencesicolony 24%tpi. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

e e M e ""ég"'l
CGAATATTTG AAGATCCAAG TACATCATAT AAGTATTCTA TTTCAATGAC AACACGTCAA

e e T e
85 95 105 115
ATGCGTGAAG GTGAAGTTGA TGGCGTAGAT TACTTTTTTA ABACTAGGGA TGCGTTTGAA

P e P ) P I P N P
125 135 145 155 165 175
GCTTTAATTA AAGATGACCA ATTTATAGAL TATGCTGAAT ATGTAGGCAA CTATTATGGT

S P Y P R I
185 195 205 215 235 235
ACACCAGTTC AATATGTTAA AGATACAATG GACGAAGGTC ATGATGTATT TTTAGAAATT

B P e ) P P PR RN e
245 255 265 275 285 295
GAAGTAGAAG GTGCAAAGCA AGTTAGAAAG AAATTTCCAG ATGCGTTATT TATTTTCTTA

B P A P R
305 315 325 335 345 355
GUACCTCCAL GTTTAGATCA CTTGAGAGAG CGATTAGTAG GTAGAGGAAC AGAATCCAAT

S o | [ (PP P
365 375 385 395 405 415
GAGAAAATAC AMAGTCGTAT TAACGAAGCG CGTAAAGAAG TTGAAATGAT GAATTTA...

5
GCABCACAAT

vl
65
GTTCASTCTT

coe el
125
BOGACAAGTC

R
185
GOGACTGAAG

coecleol
245
GTTTATGCTG

|
305
GTGCOTCCAG

coe el
365
TTCTTTATGA

15 25
TACAAGCAMT AGATTATGTT

B e e e
5 85
TAGCGCAAAL ACTTGATCTT

135 145
AATTGAMMGE TGAATTAGTT

R O Ry
195 205
AACARGCACA AGANTTATTA

B P I e
255 265
GTARAGCAGA TGGTTTAGTT

B P e e
315 325
CTTTACAAAT CATCARAACG

37h 385
TTAAMGGTGA TGAMCAATAC

35 45 55
ACACCAATCG TGTTAGGTGA TGAGACTAAG

B e T e
95 105
GATATTTCTA ATATTGAATT

R P R e
155 165
CAATCATTTG TTGAMCGACG

B N e e
915 245
AACAATGTGA ACTACTTCGG

B PP T
275 285
AGTGGTGCAG CACATTCAAC

B P T e
335 345
ABACCAGGTG TATCAAGAAC

e N R e
395 405
ATCTTTGETG ATTGTGCAAT

N
115
BATTAATCCT

coee il
175
TAARGOTARA

A
235
TACAATGCTT

|
295
AGGAGACACT

|
355
ATCAGETATC

.
415
CAATCCAGAR

P P I PP o e
425 435 445 455 465 475
CTTGATTCAC AAGGACTTGC AGAAATTGCA GTAGAAAGTG CAMAATCAGC ATTA......
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Colony 25:

Alignment: D:Z\Study\Master'sequencing resulticonsensus sequenceshcolony Z4%wai. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Alignment: D:%Study\Master\sequencing result’\consensus sequences‘colony ZbYarc. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

5
GUGTTTAAAG
R P
55
GAGACGGGTT

C1zE
GOACAAGGAC

RS
COTGCATTTA

hab
CAATCTATTG

505
CAGTCACCAA

385
GTTGATAGCA

Cags
ACTGUTGAAA

R |
485
GTARACTCAC

15 25
ACGTGCCAGT CTATGATTTA

O P
75 85
TGAATCCAAG TGAGATTOAT

15 “1aE
ABARTCCAGC ACGAATTOCT
195 s
CAGTGAATAM AGTATGTGGT
"agh L
TGACTGGTGA AAATGACATC
515 -
TGCTTGTCAS CAACAGTCGC
575 “3EE
TGOTATATGA TGOTTTAACA
“azh “agb
ATTTAGTAGA GCAATATGGT
B L
495 5B
AACATARAGC AGTACGTOCA

) 15 a5
TTATTAATCC AACAAGCTAA ATCGAACAGT

A
Bb

Th 35
TGTGGTGCAN TGTCACAGGG TATGATAGGC

BT A

NS P VU PP
135 145

TTAACTGAAL TGAATAGTGA TAGAACTGTA

185

N T B
195 205

AMAGATGATC CACGATTCAA TAACCCAACT

A
GAAGTTGAMS
el

T 308 Um0 T T EzE
GETTATAGAS AAGTAGTTGC GTCACCACTA

365
COAMCTTTAG

e

ATALAAALAG

B P
255 265
AATTACARAR AGAACAGCCA

.. | .

375 385
CAGACGOTAA AMATATTGTC

Class 445
AMMBTACCTA, TGAAGGTGTT

5
ANTTTTAATT CTTTAGGATT AGATGATACT

Sl
65

a5

TTTCATTTAA TTAMAGAAAT TATTTCGAAM

125 135 145
CCTCATAAMG AACGTATCAT ACCGTATTTA

B
185

205

195
GGTGCAGTTA ACACTGTTTT GATAAAAGAT

245

N P R A
265

255
ATTGGTTATG TTAMAGGATT GCACAGCGTT
.

305

PR PP e
315 325

ATTTTGGGOG CAGGTGGTGC AAGTAAAGGT

365 375 386
COCAAATTAA CTGTTGCGAA TAGAACGATG

R
435

“g35 “agb’

P R
45

R
55

35
GOTGCGACTT TAATAGAMCA TATTATTAAA

B P
95

‘108
B P e
15k 165

‘215 ‘325

R
GAAGTTATCA TOGGTAACGT
e e P B
GUTATGAAG GTGGCTTGOC

ol
115
ACTACAAGCA

ol

175
AGABACAGTA
[P

‘235

TCTGGGTTAL AGTCGATTCA ATTAGCATAT

‘275 ‘385

“z95

GTGCTAGCTG GCGOTATGGA GAATATGTCT

"335 ‘345

“355

TTCGGTTTTA AAATGGGACA TCAATCAATG

‘395 “a05

"415

GATGTATTTA ATCAATATCA TATGGGTATT

“a55 “a65

“ars

ATTTCAAGAG AAGAACAAGA TACATTTGCT

35 45
GACACAACGC CGGCAATGCC

95 108
TATTGCTTO0 AAACTGAAAT

U P
155 165
GGCACAATCG TTACACGTGT

S T
218 225
ARMCCAATTG GTCCTTTTTA

O PR R PN
275 285
GACTCAGTCT TTAAAGAAGA

[ ]

s B
COTCAATCTA TACTAGAACA
395 405
ATTECATOCG CTOCTCR000

ams 465
GAAGCG. . ..

...
55
ATTGGATACT

sl
115
CAATCGCATT

.
175
GOAMGTAGAT

vl
235
TACGAAAGAA
.
295
TGCAGGACGT
R
355
CCAGTTAATT
...l

415
TATTCCAGTT

PP O T R
15 25

PP O T
P O P

...
35

TATGAAGCTT

e
95

AMAGAATTAG

155
GATTATGTTG

‘215

GGCAAGTGGA

e

TATCCAGATT

U
335

ATTGCTTATG

395
GCTCGTTITG

R
455

AMCCAMATTT CATTGGCAGA TGCTGAAAAG TATTTA. ...

215

Aligrment: D:\Study'\Masterisequencing resulth\consensus sequencescolomny 25\aro. txt

[P o
45 55
TAMTATTCC AATTGAMGAT

S T I
105 115
ATGGCTTTAA TATCACAATT

165 175
ATGAACAAGT GATTAATGCA
) PO IR P
225 235
TAGGGTATASL TACAGATGGT

(PPN PUUON
285 295

TAGAAAATGC ATACATTTTA

F P e |
345 355

AATTAGCAAA ATTTGTAAMG
[P IO

405 415
AATCTTGGAA TTTAAATATA
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Alignment:

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Aligmment: D:AStudyiMaster'sequencing result)consensus sequencesicolony 25%emk. txt

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Aligrment: D:y\StudyiMasterisequencing resul t)consensus sequences’colony 25%pta. txt

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

5 15
GOTGCTGATT GGATTGTCAT

65 75
GCTGTCOGGTC AATTCTCAGG
A

125 135
GACGGAAGTT TTGATTGGTC

185 185
ATTGTCGOAS CAACAATTGT

B e I
245 255
GCTGGOGCGA AATTAGGTGT

305 315
TTTTTAAGTG AGATTATCGG

R R B P
365 375
AACAMMATTG CCGATGGTTT

25
CACAGCTGGA

85
TGCACATTTA

‘145
ATTAGTTCCT

205
ATGOTTAATG

el
265
TTTCTCTACA

325
AACAATGGCA
I

Tzgs
AAATCCTTTA

35
TOGOGATTAG
[P

95
AACCCAGCGG

‘185
GOTTATATTG

215
TACTTGCCAC

.
275
GUACCGGCTA

335
TTAACTTTAG
I

R
ATTCTCGGAG

B
a5
COGTTACAAT
A |
105
TGTCTTTAGC

165
TTGCTCAAAT

225
ATTGGAMAGT

.
285
TTAAGAATTA

345
GTATTTTATT
|

a0
CATTAATTCT

UivstudyiMasterisequencing resulthconsensus sequencesi\colony Zbh\glp. txt

[P
55
GGGTGTGTTT

P |
115
TCTTGCATTA
ol

175
GTTAGGTGCA
[

235
CACAGAACAA
|

R
295
CTTTGCCAAC

[P

365
TATCGGTGTA
|

B
TGCAATCOOA

e P I P
455 435 445 455 46
TTAMGTTTAG GUGGTGCTAC TGGTTATGCA ATCAACCCAG CATGT..... ..........

5
CCAATATTTG AAGATCCAAG TACATCATAT AMGTATTCTA TTTCAATGAC AACACGTCAA

e e S o I
75 85 95 105 115
ATGOGTGAMG GTGAAGTTGA TGGCGTAGAT TACTTTTTTA AMACTAGGGA TGCGTTTGAL

R e N P P PR AU P U e
125 135 145 155 165 175
GCTTTAATTA AAGATGACCA ATTTATAGAA TATGCTGAAT ATGTAGGCAA CTATTATGGT

T e P ] P I Fe
185 195 205 215 225 235
ACACCAGTTC AATATGTTAA AGATACAATG GACGAAGGTC ATGATGTATT TTTAGAAATT

P e PR ] P I ree
245 255 265 275 285 295
GAAGTAGARG GTGCAAMGCA AGTTAGAAAG AANTTICCAG ATGCGTTATT TATTTTCTTA

B e e P e IR U A AP rre
305 315 325 335 345 355
GCACCTCCAR GTTTAGATCA CTTGAGAGAG UGATTAGTAG GTAGAGGAAC AGAATUCAAT

B e e PO L PR IO P AP e
365 375 385 395 405 415
GAGAARATAC ARAGTCGTAT TAACGAAGCG UGTAAAGAAG TTGAAATGAT GAATTTA..

O o o e I A
5 15 25 35 45 55
GCAACACAAT TACAAGCAAC AGATTATGTT ACACCAATCG TGTTAGGTGA TGAGACTAAG

e e T e I e e
85 5 85 95 105 115
GTTCAATCTT TAGCGCAAMA ACTTGATCTT GATATTTCTA ATATTGAATT AATTARTCCT

e P g ) I P
125 135 145 155 165 175
GOGACAAGTG AATTGAAMGC TGAATTAGTT CAATCATTTG TTGAACGACG TAAAGGTAAM

[T e | Y P N

I P e L T S F R L T N
185 195 205 215 225 235
GCGACTGAAG AACAMGCACA AGAATTATTA AACAATGTGA ACTACTTCGG TACAATGCTT

P 1 e e N ) O P
245 255 265 275 285 295
GTTTATGCTG GTAAMGCAGA TGGTTTAGTT AGTGGTGCAG CACATTCAAC AGGAGACACT

e P 1 P N PR O P
305 315 325 335 345 355
GTGOGTCCAG CTTTACAANT CATCARAACG AAACCAGGTG TATCAAGAAC ATCAGGTATC

L e ) [T Py P e
365 375 385 395 405 415
TICTTTATGA TTAAMGGTGA TGAACAATAC ATCTTTGGTG ATTGTGCAAT CAATCCAGAA

[T e | [P I N

I S e e PR o s B P
425 435 445 455 465 475
CTTGATTCAC AAGGACTTGC AGAMATTGCA GTAGAAAGTG CARAATCAGC ATTA......

216
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Colony 26:

Aligrment: D:WZStudylasterisequencing result’consensus sequenceshcolony Z5%tpi. txt

Consenusu

Conserusu

Consenusu

Conserusu

Consenusu

Conserusu

Consenusu

Alignment: D:AStudyi\Masterhsequencing resulthconsensus sequencesicolorny 25%qi. txt

Consenusu

Consenusu

Consernusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

izE
GOATRAGGAC ARAATCCAGC ACGRATTGOT GOTATGARAG GTGGCTTGOC AGARACAGTA

" 3oE
CAGTCACCAL TCCTTGTCAA CAACAGTCGC TTCGGTTTTA AAATGGGACA TCAATCAATG

425 43B 445 455
ATARRAMAAG AMAATACCTA TGAAGGTGTT GAAGCG.... ..eo......

e e ) P o A
15 15 35 45 55
CACGAAACAG ATGAAGARAT TAACAARAAL GOGUACGCTA TTTTCAACA TGGAATGACT

T e O ) P o

65 75 85 95 105 115
CCAATTATTT GTGTTGGTGA AACAGACGAA GAGUGTGAAA GTGGTAAMGC TAACGATGTT
e e o AT P e e

125 135 145 155 165 175
GTAGGTGAGC AMGTTAAGAA AGCTGTTGCA GGTTTATCTS AAGATCAACT TAAATCAGTT

P T P L P R e
185 195 205 215 225 235
GTAATTGCTT ATGAGCCAAT CTGGGCAATC GGAACTGGTA AATCATCAAC ATCTGAAGAT

T e o ) P e e
245 255 265 275 285 295
GCAMATGAMA TGTGTGCATT TGTACGTCAA ACTATTGCTG ACTTATCAAG CAAAGAAGTA

e L T L P L P R e
305 315 325 335 345 355
TCAGAAGCAA CTCGTATTCA ATATGGTGGT AGTGTTAMAC CTAACAACAT TAMAGAATAC

R | (PO FUVOR RO TP
365 375 385 395 405 415
ATGGCACASA CTGATATTGA TGGGGUATTA GTAGGTGGCG CA...ovvvs oivvviait,

5 LI - Y-S -
GOGTTTAAAC ACGTGCCAGC CTATGATTTA GOTGCGACTT TAATAGAACA TATTATTAAL

65 G 5 - R
CAGACGGGTT TGAATCCAAG TGAGATTGAT GAAGTTATCA TCGGTAACGT ACTACAAGCA

T e e e I
135 145 155 165 175

I - - s - St H - - - - -
COTGCATTTA CAGTGAATAA AGTATGTGT TCTGGGTTAA AGTCGATTCA ATTAGCATAT

245 255 265 275 285
CAATCTATTG TGACTGGTGA AAATGACATC GTGCTAGCTG GCGOTATGGA GAATATGTCT

O e e P I O I PP
315 325 335 345 355
| | | |

L - = - - -
GTTGATAGCA TGGTATATGA TGGTTTAACA GATGTATTTA ATCAATATCA TATGGGTATT

425 435 445 455 465
ACTGCTGALL ATTTAGTAGA GUAATATGGT ATTTCAAGAG AAGAACAAGA TACATTTGCT

Tags 495 505 515 525 535
GTAMACTCAC AACATAMAGT AGTACGTGUA CAGCAS ... ..........

Alignment: D:\Study'\Masterisequencing resultconsensus sequenceshcolony Z8hare. txt

5 15 25 35 45 55
TTATTAATCC AACAAGCTASL ATCGAACAGT GACACAMCGC CGGCAATGCC ATTGGATACT

B e e P I
105

‘115

65 k) 35 95
TGCTGGTGCAL TGTCACAGGG TATGATAGGC TATTGGTTGC AMACTGAAAT CAATCGCATT

125 im0 T T1as T T ss 1es 198
TTARCTGAAL TGAATAGTGA TAGAACTGTA GGCACAATCG TTACACGTGT GGAAGTAGAT

e L e P ) P e P
185 185 205

715 225 235

AMAGATGATC CACGATTCAA TAACCCAACC AMACCAATTG GTCCTTTTTA TACGAAAGAA

TTo4s 285 265 275 “ogs 295
GAAGTTOAAG ASTTACAAAA AGAACAGOCA GACTCAGTCT TTAAAGAAGA TGCAGGACGT

T 305 315 325 335 345 355
GOTTATAGAL AMGTAGTTGC GTCAUCACTA CCTCAATCTA TACTAGAACA CCAGTTAATT

S o O P [ PPN IOy P IR P |
365 375 385 395 405 415

CGAACTTTAG CAGACGGTAR AMATATTGTC ATTGCATGCG GTGGTGGCGG TATTCCAGTT

217
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Aligrment: D:\Study\Mastersequencing result)\consensus sequences‘colony 26%\aro. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Congensus

Congensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Caonsensus

Consensus

Caonsensus

N P IR
5 5
AATTTTAATT CTTTAGGATT

[ ] |
185 195

[ |
245 255

GGTGCTGATT GGATTGTCAT

P P P A
85 75
GCTGTCGGTC AATTCTCAGG

P P e e
125 135
GACGGAMGTT TTGATTGGTC

GCTGGCGCGA AATTAGGTGT

I PR e e
305 315
TTTTTAAGTG AGATTATCGG

e P e e e
25 35 45 5
AGATGATACT TATGAAGCTT TAMATATTCC AATTGAAGAT

25 45 5
CACAGCTGGA TGGGGATTAG CGGTTACAAT GGGTGTGTTT
B P ) PP P

35 95 105 115
TGCACATTTA AAMCCCAGCGG TGTCTTTAGC TCTTGCATTA

B o ) P I e
145 155 165 175
ATTAGTTCCT GGTTATATTG TTGCTCAAAT GTTAGGTGCA

2
TTICTCTACA GCACCGGCTA TTAAGAATTA CTTTGCCAAC

B ] P T PP oy P
325 335 345 355
AACARTGGCA TTAACTTTAG GTATTTTATT TATCGGTGTA

\ | [ | \
365 375 385 395 405 415

[P I | A I
125 135 145 165 165 175

T T e e e
135 195 205 218 225 238
ACACCAGTTC AATATGTTAN AGATACAATG GACGAAGGTC ATGATGTATT TTTAGAAATT

A Iy | [P I
245 255 265 275 285 295
e e e P I Fo ooy (e

305 315 325 335 345 355
GCACCTCCAN GTTTAGATCA CTTGAGAGAG CGATTAGTAG GTAGAGGAAC AGAATCCAAT

looee e ] | ooee e ]
365 375 385 395 405 415
CAGAARATAC AAMGTCOTAT TAACGAAGCG COTAAMGAAG TTGAAATGAT GAATTTA...
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Alignment: D:\Study'\Master'\=zequencing resultlconsensus sequences’colony 28\pta. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

o o P e e
5 15 25 4 55
GCAACACAAT TACAAGCAAC AGATTATGTT ACACCAATCG TGTTAGGTGA TGAGACTAMG

B e O P N
65 75 85 95 105 115
GTTCASTCTT TAGCGCAALS ACTTGATCTT GATATTTCTA ATATTGAATT AATTAATCCT

P R P
125 135 145 155 165 175
GUGACAAGTG AATTGAAAGT TGAATTAGTT CAATCATTTG TTGAACGAUG TAAAGGTAAA
e o e I e .
185 195 205 215 225 235
GUGACTGAAG AACAAGCACA AGAATTATTA AACAATGTGA ACTACTTCGC TACAATGCTT

L e e e Vo I
245 255 265 275 285 295
GTTTATGCTG GTABAGCAGH TGGTTTAGTT AGTGGTGCAG CACATTCAAC AGGAGACACT
R P B P T P T P O Free
305 515 325 355 345 355
GTGCGTCCAG CTTTACAAMT CATCAAMACG ASACCAGGTG TATCAAGAAC ATCAGGTATC
P P ) P I e
365 375 385 395 405 415
TTCTTTATGA TTAAAGGTGA TGAACAATAC ATCTTTGGTG ATTGTGCAAT CAATCCAGAL
P P I
425 435 445 455 465 475
CTTGATTCAC AAGGACTTGC AGAAATTGCA GTAGAAAGTG CAAMATCAGC ATTA......

Aligrment: D:\Study\Master\sequencing result\consensus sequences’colony 28\tpi. txt

e e P P I P I
5 15

e e P ) P I
65 75 85
CCAATTATTT GTGTTGGTGA AACAGACGAA GAGCGTGAAA GTGGTAAAGC TAACGATGTT

e e e L
125 135 145 155 165 175
GTAGGTGAGC AAGTTAAGAA AGCTGTTGCA GGTTTATCTG AAGATCAACT TASATCAGTT

P T T L P e P N P
185 195 205 215 295 235
GTAATTGCTT ATGAGCCAAT CTGGGCAATC GGAACTGGTA AATCATCAAC ATCTGAAGAT

T e T P N
245 255 265 275 285 235
GUAAATGAML TGTGTGCATT TGTACGTCAA ACTATTGCTG ACTTATCAAG CAAAGAAGTA

e e o A P A e

305 315 325 335 345 355
TCAGAAGCAA CTCGTATTCA ATATGGTGGT AGTGTTAAMC CTAACAACAT TAAAGAATAC
Lol d

N I vl [l
365 378 385 395 405 415
ATGGCACAAN CTGATATTGA TGGGGTATTA GTAGGTGGCG CA....vvvy oviniii,

Alignment: D:izstudy\Masterisequencing resulthconsensus sequencesicolony 264%¥ql. txt

O e P e P e P A [ O P e
5 15 25 35 45 55
GUGTTTAAAG ACGTGCCAGC CTATGATTTA GGTGCGACTT TAATAGAACA TATTATTAAL
e P P o T A P T e
65 75 5 95 105 115
GAGACGGGTT TGAATCCAAG TGAGATTGAT GAAGTTATCA TCGGTAACGT ACTACAAGCA
B e P e P O T Ay e e PR |
125 135 145 155 165 175
GEACAAGGAC ABAATCCAGC ACGAATTGCT GCTATGAAAG GTGGCTTGOC AGAAATAGTA
B T T O P e PN e e

185 1395 205 215 225 235
CCTGCATTTA CAGTGAATAA AGTATGTGGT TCTGGGTTAA AGTCGATTCA ATTAGCATAT

e P P e o B [ e (e
245 255 265 275 285 295
CAATCTATTG TGACTGGTGA AAATGACATC GTGCTAGCTG GUGGTATGGA GAATATGTCT

305 315 326 335 345 355
CAGTCACCAR TGCTTGTCAS CAACAGTCGC TTCGGTTTTA AMATGGGACA TCAATCAATG

B e e N o S (R Iy P e Fe |
365 375 385 395 405 415
GTTGATAGCA TGGTATATGA TGGTTTAACA GATGTATTTA ATCAATATCA TATGGGTATT
e e P P T PR I e
425 435 445 455 485 475
ACTGUTGAAL ATTTAGTAGA GCAATATGGT ATTTCAAGAG AAGAACAAGA TACATTTGCT
B T T P I L B e R e

435 4395 505 515 526 536
GTAAACTCAC AACATAAAGC AGTACGTGCA CAGCAA. ... .......... ..........
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Colony 27:

Alignment: U:ystudyiMasterisequencing resulticomnsensus sequenceshoolony &7 hvare. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Alignment: D:\Study‘Master‘sequencing result’consensus sequences‘colony 27\aro. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Aligrment: D:\StudwMaster\sequencing result\consensus sequenceshcolony 27\glp. txt

Conserusu

Consenusu

Congerusu

Conserusu

Consenusu

Congerusu

Conserusu

Consenusu

e e VT I
5 15

TTATTAATCC AACAAGCTAA ATCCAACACT GACACAACGC COGCAATGCC ATTGGATACT

e e e e O P O
65 75 85 95 105 115
TGTGHTGCAL TETCACAGGG TATGATAGGC TATTGGTTGG ARACTGAAAT CAATCGCATT

e e e o O
125 135 145 155 165 175
TTAACTGARA TGAATAGTGA TAGAACTGTA GGCACAATCG TTACACGTGT GGAAGTAGAT
e e e o e P O
185 195 205 215 225 235
BAAGATGATC CACGATTCAA TAACCCAACC AAACCAATTG GTCCTTTTTA TACGAMAGAL
e e e e e P N
245 255 265 275 285 295
GAAGTTGAAG AATTACAAAL AGAACAGCCA GACTCAGTCT TTAAGAAGA TGCAGGACGT
B e [ L e p e R

305 ‘515 ‘575 335

365 575 “385 "395

475 “azs “ags “asE 465 75

B e e e P ) P I e
5 15

AMNTTTTAATT CTTTAGGATT AGATGATACT TATGAAGCTT TAAATATTCC AATTGAAGAT

65 i3 35 a5 105 115
TTTCATTTAA TTAAAGAAAT TATTTCGAAA AAAGAATTAG ATGGCTTTAA TATCACAATT

L e P e P I
135 135 145 155 165 175
CCTCATAANG AACGTATCAT ACCGTATTTA GATTATGTTG ATGAACAAGT GATTAATGCA

185 195 205 215 225 235
GGTGCAGTTA ACACTGTTTT GATAAAAGAT GGCAAGTGGA TAGGGTATAA TACAGATGGT

| | | R P O PP RO I |
245 2bb 265 275 285 295
ATTGGTTATG TTAMAGGATT GCACAGCGTT TATCCAGATT TAGAAAATGC ATACATTTTA

305 315 325 335 345 355
ATTTTGGGCG CAGGTGGTGC AAGTAAAGGT ATTGCTTATG AATTAGCAAA ATTTGTAAAG

\ | | B P I P R
365 375 385 395 405 415

PR PP R R PO PPN R O PR RPN B P
5 15 25 35 45 5
GGTGCTGATT GGATTGTCAT CACAGCTGGA TGGGGATTAG CGGTTACAAT GGGTGTGTTT

e e P e I PP N e
65 75 85 95 105 115
GCTGTCGGTC AATTCTCAGG TGCACATTTA AACCCABCGG TGTCTTTAGC TCTTGCATTA
e e e e e
125 135 145 155 165 175
GACGGAAGTT TTGATTGGTC ATTAGTTCCT GGTTATATTG TTGCTCAAAT GTTAGGTGCA

PR PP R O O PPN B PO IR RPN IR A
185 195 205 215 225 235
ATTGTCGGAG CAACAATTGT ATGGTTAATG TACTTGUCAC ATTGGAAAGC GACAGAAGAM

| |

e e e L e PR I P
245 255 285 275 285 295
GOTGGOGCGA AATTAGGTGT TTTCTCTACA GCACCGGCTA TTAAGAATTA CTTTGCCAAC

B e P [ e L PR P
305 315 325 335 345 385
TTTTTAAGTG AGATTATCGG AACARTGGUA TTAACTTTAG GTATTTTATT TATCGGTGTA

| |

PP PSP e R (R AP P AP (Y AP IV P
365 375 385 395 405 415
AMCAMMATTG CCGATGGTTT AAATCCTTTA ATTGTCGGAG CATTAATTGT TGCAATCGGA

e P I T B e
425 435 445 485 465 475
TTAAGTTTAG GOGGTGCTAC TGGTTATGCA ATCAACCCAR CACGT..... ..........
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Alignment: D:A\StudyiMaster\sequencing result)\consensus sequencesicolony 27%zmk. txt

Consernusu

Consenusu

Consenusu

Consernusu

Consenusu

Consenusu

Conserusu

Alignment: D:%Studv\Master'sequencing resul t‘consensus sequencesicolony 27'pta. txt

Consenusu

Consernusu

Consernusu

Consenusu

Consenusu

Consenusu

Consernusu

Consenusu

Alignment: D:\Study'\Naster‘\sequencing result)consensus sequencesicolony 27%tpi. txt

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

e o ) P I
5 15 25 35 a5 55
CGAATATTTG AAGATCCAAG TACATCATAT AAGTATTCTA TTTCAATGAC AACACGTCAA

e e v I M I
65 75 85 95 105 115
ATGCGTGANG GTGAAGTTGA TGGCGTAGAT TACTTTTTTA AAACTAGGGA TGCGTTTGAA

e P T S
125 135 145 155 165 175
GCTTTAATTA AAGATGACCA ATTTATAGAA TATGCTGAAT ATGTAGGCASL CTATTATGGT

e L L T e e I IR I e
185 195 205 215 225 235
ACACCAGTTC AATATGTTAA AGATACAATG GACGAAGGTC ATGATGTATT TTTAGAAATT

L L T L e I IR I e
245 255 265 275 285 295
GAAGTAGAAG GTOCAAAGCA AGTTAGAAAG AAATTTCCAG ATGOGTTATT TATTTTCTTA

e e e e e
305 315 325 335 345 355
GCACCTCCAA GTTTAGATCA CTTGAGAGAG CGATTAGTAG GTAGAGGAAC AGANTCCAAT

L T R v
365 375 385 395 405 415
GAGAAMATAC AAAGTOGTAT TAACGAAGOG CGTAAAGAAG TTGAAATGAT GAATTTA. ..

5
GCAACACAAT TACAAGCAAC AGATTATGTT ACACCAATCG TGTTAGGTGA TGAGACTAAG

B O P T P S T T P R e
8 [ 5 a5 105 115
GTTCAATCTT TAGCGCAAAL ACTTGATCTT GATATTTCTA ATATTGAATT AATTAATCCT

O P P L Pl B e R e
125 135 145 155 185 175
GUGACAMGTG AATTGAAAGC TGAATTAGTT CAATCATTTG TTGAACGACG TAAAGGTAAA

P I P B e e
185 135 205 215 225 235
GUGACTGAAG AACAAGCACA AGAATTATTA AACAATGTGA ACTACTTCGG TACAATGCTT

P T B e
245 255 265 275 235 295
GTTTATGCTG GTAAMGCAGA TGOTTTAGTT AGTGGTGCAS CACATTCAAC AGGAGACACT

B R P O P L PP EPPUPY U e e
305 315 325 335 345 355
GTGCGTCCAG CTTTACAAAT CATCAMMACG AAACCAGGTG TATCAAGAAC ATCAGGTATC

P L P L T B e e e
365 375 385 395 405 415
TTCTTTATGA TTAAMGGTGA TGAACAATAC ATCTTTGGTG ATTGTGUANT CAATCCAGAA
P T P e

4 435 4
CTTGATTCAC AAGGACTTGC AGABATTGCA GTAGAAAGTG CAMMATCAGT ATTA......
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Colony 28:

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Alignment: D:yStudy\Wasterisequencing resulthconsensus sequencesicolony 28\arc. tut

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Alignment: D:vwStudyiMasterisequencing resulticonsensus sequenceshcolony Z8%aro. txt

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

5
GOGTTTAAMG

A P
65

GAGACGGGTT

..izé”

GHACAAGGAT

..igé”

CCTGCATTTA

245
CAATCTATTG

305
CAGTCACCAA

el

365
GTTGATAGCA

e
ACTGCTGAAA

"agé'”

GTARACTCAC

e
5

ACGTGCCAGT CTATGATTTA GGTGCGACTT

S T
75 85 95
TGAATCCAAG TGAGATTGAT GAAGTTATCA

S P
135 145 155
AMAATCCAGC ACGAATTGCT GCTATGAAAG

P PP I P B P
135 205 215
CAGTGAATAA AGTATGTGGT TCTGGGTTAA

b5 265 275
TGACTGOTGA AAATGACATC GTGCTAGCTG

315 326 335
TGCTTGTCAL CAACAGTCGC TTCGGTTTTA
FRP T L e PP I A

378 385 395
TGGTATATGA TGGTTTAACA GATGTATTTA
e U PP

435 445 455
ATTTAGTAGA GCAATATGGT ATTTCAAGAG
[l ..

B O I R
435 505 515
AACATARMGC AGTACGTGCA CAGCAA. ...

15

O e el I
15 25 35

R
I I O I P
R
P N e e Pl

Alignment: D:\Study\Master\sequencing result’\consensus sequences‘colony 27%wqi. txt

[P I P
a5 5
TAATAGAACA TATTATTAMA

N .
108 115
TCGGTAACGT ACTACAAGCA

I P L |
165 175
GTGGCTTGOC AGAAACAGTA
[P P P
225 235
AGTCGATTCA ATTAGCATAT
Lol ]
285 295
GCGGTATGGA GAATATGTCT
[P RO I
345 355
AAATGLGACA TCAATCAATG
P P R P
405 415
ATCAATATCA TATGGGTATT
N P I PO
465 47b
AAGAACARGS TACATTTGCT

[P IR IO
4

5 55
TTATTAATCC AACAAGCTAR ATCGAACAGT GACACAACGC CGGCAATGUC ATTGGATACT

]
65

TGTGGTGCAL TGTCACAGGG TATGATAGGC

125 135 145
TTAACTGAAL TGAATAGTGA TAGAACTGTA

..igé“

B R
195

"o05

ARMGATGATC CACGATTCAA TAACCCAACC

5

‘o5 “es

GAAGTTGAAG AATTACAAAL AGAMCAGCCA

305 315 325
GOTTATAGAA AACTAGTTGC GTCACCACTA

=

B P P
375 385

CGAACTTTAG CAGACGGTAA AMATATTGTC

e
435

[P R P
5

[P I P
[
PP R o
P R P

R A (o P,
95 105 115
TATTGGTTGE ARACTGAAAT CAATCGCATT

PP I O I
155 165 175
GGCACAATCG TTACACGTGT GGAAGTAGAT
B P e FETTH e

215 225 235
ARMCCAATTG GTCCTTTTTA TACGAAAGAA

R VO I M
275 285 295
GACTCAGTCT TTAAAGAAGA TGCAGGACGT

335 345 3bb
CCTCAATCTA TACTAGAACA CCAGTTAATT

PP T o A
395 405 415
ATTGCATGCG GTGGTGGOG6 TATTCCAGTT

435 445 Tap5

ATAAMAMAAG AAAATACCTA TGAAGGTGTT GAAGCG. ...

5
AATTTTAATT
el
123
TTTCATTTAA

REPTEEE
CCTCATAAMAG

185
GLTGUAGTTA

245
ATTGGTTATG

05
ATTTTG06CG
|

U 3ep
CCCARATTAA

"4z
BACCARATTT

15
CTTTAGGATT AGATGATACT TATGAAGCTT

B I P I
e a5 95
TTAAAGAMAT TATTTCGAAA AMAGAATTAG
B A I P
135 145 155
AACGTATCAT ACCGTATTTA GATTATGTTG
195 205 215
ACACTGTTTT GATAMAAAGAT GGCAAGTGGA

255 265 275
TTAARGGATT GCACAGCCTT TATCCAGATT

315 325 335
CAGGTGGTGC AMGTAAAGGT ATTGCTTATG

ol
375 385 395
CTGTTGORASL TAGAMCGATG GCTCGTTTTG

B P L I
435 445 455
CATTGGCAGA TGCTGAAAAG TATTTA. ...

222

O e e P
25 35

R B P
a5 5
TAANTATTCC AATTGAAGAT
B P e P
105 115
ATGGCTTTAA TATCACAATT
B I PP
165 175
ATGAACAAGC GATTAATGCA
[P B
235 235
TAGGGTATAL TACAGATGGT
[ B
255 295
TAGARAATGC ATACATTTTA

B P
345 355
AATTAGCAAR ATTTGTAMAG
B P e e
405 415
ARTCTTGGAR TTTAAATATA
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Alignment : D:hStudyiMastersequencing resulticonsensus sequences‘colony ZB%glp. txt

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Alignment: D:%\Study\Master\sequencing result\consensus sequences‘colony 28%smk. txt

Congenusu

Consenusu

Consenusu

Consenusu

Consenusu

Congenusu

Congenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

R P L P P PP EPP PR P Fre
15 25 35 45 55
GGATTGTCAT CACAGUTGGA TGGGGATTAG UGGTTACAAT GGGTGTGTTT

&
GGTGCTGATT

|
B5
GCTGTOG6TC

R |
125
GACGHAMGTT

|
185
ATTGTCGGAG

|
245
GCTGGOGCGA
vl
305
TTTTTAAGTG
|

365
ABCAARATTG

R |
425
TTAAGTTTAG

P L e P PR I PRI I A
5 15 55
CGARTATTTG AAGATCCAAG TACATCATAT AAGTATTCTA TTTCAATGAC AACACGTCAA

GUTTTAATTA AAGATGACCA ATTTATAGAA TATGUTGAAT ATGTAGGUAA UTATTATGGT

e T e P e P e
ACACCAGTTC AATATGTTAA AGATACAATG GACGAAGGTC ATGATGTATT TTTAGAATT

245

GAMGTAGAAG GTGCAMAGCA AGTTAGAAAG AAATTTCCAG ATGCGTTATT TATTTTCTTA

B P e e P O RS IPTOU PPN N AP
GCACCTCCAS GTTTAGATCA CTTGAGAGAG CGATTAGTAG GTAGAGGAAC AGAATCCAAT

B P e e P N RS IPTOR PPN P A
GAGAARATAC AMAGTCGTAT TAACGAAGCS CGTAAMGAAG TTGAAATGAT GAATTTA..

GCAACACAAT

.
65
GTTCAATCTT

.
125
GOGACARGTG

.
185
GCCACTGAMS
.
245
GTTTATGCTG
.
305
GTGCGTCCAS
.

365
TTCTTTATGA

R .
425
CTTGATTCAC

B L
75

85 5
AATTCTCAGG TGCACATTTA AACCCAGCGG TGTCTTTAGC TCTTGCATTA

U P I |
135 145

TIGATTGGTC ATTAGTTCCT GGTTATATTG TTGCTCAAAT GTTAGGTGCUA
e L LT e F ] P e PR

195 205

CAACAATTGT ATGGTTAATG TACTTGCCAC ATTGGAAAGC GACAGAAGAL
P L T e e ) P N e
255 265 275 285 295
AATTAGGTGT TTTCTCTACA GCACCGGCTA TTAAGAATTA CTTTGCCAAC
B O T PP PPN TS PR P P
315 325 335 345 355
AGATTATCGG AACAATGGCA TTAACTTTAG GTATTTTATT TATCGGTGTA

R I
375 385

CCGATGGTTT AAATCCTTTA ATTGTCGGAG CATTAATTGT TGCAATCGGA

U P I |
435 445

GUGGTGUTAC TGGTTATGCA ATCAACCCAG CACGT

2h

195 205
255 265
315 325

375 385

TACAAGCAAC AGATTATGTT

B I R
75 85
TAGCGCAAAA ACTTGATCTT
B R
135 145
AATTGAAAGC TGAATTAGTT

B R
195 205
AACAAGCACA AGAATTATTA

B e
255 265
GTARAGCAGA TGGTTTAGTT

4!
AAGGACTTGE AGAMATTGCA

223

|
105

| |
155 165

| |
395 405

| |
455 465

35 ab

215 225
275 285
335 345

395 40%

ACACCAATCG TGTTAGGTGA

B N I
95 105
GATATTTCTA ATATTGAATT

N P I e
155 165
CASTCATTTG TTGAACGACG
B P R e
215 225
AACAATGTGA ACTACTTCGG
B I

275 285
AGTGGTGCAG CACATTCAMC

GTAGAAMGTG CAAAATCAGC

235

295

TGAGACTAAG
.

1

AATTAATCCT

235
TACAATGCTT
.

295
ABGAGACACT
...

355
ATCAGGTATC
[...|

4

CAATCCAGAA

Alignment : D:\StudviMasterisequencing resulthconsensus sequencesicolony 28\pta txt

15

15



Cheng QIAN

APPENDIX

Colony 29:

Aligrment: D:\Study\Masterisequencing resultlconsensus sequences\colony 28\tpi. txt

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Alignment: D:%\Study'Masterhsequencing resultbconsensus sequenceshcolony 29%arc. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

e e [ o M
5 15 25 35 45 5
CACGARACHG ATGAMGAAAT TAACAAAAAA GCGCACGCTA TTTTCAAACA TGGAXTGACT
125 135 145 155 165 175
185 195 205 215 225 235
245 755 265 275 285 295

308 315 325 335 345 355

| | | |
365 375 385 395 405 415

Alignment: D:\Study'Mastersequencing resultconsensus sequences\colony 28%yrqi. txt

e e e o I e R |
5 15 25 45 55
GCGTTTAAAG ACGTGUCAGC CTATGATTTA GGTGCGACTT TAATAGAACA TATTATTAAA
P I e e |
65 75 85 95 105 115
GAGACGGGTT TGAATCCAAG TGAGATTGAT GAAGTTATCA TCGGTAACGT ACTACAAGCA
L o e e I |
125 135 145 155 165 175
GGACAAGGAC AAAATCCAGC ACGAATTGCT GCTATGAAAG GTGGCTTGCC AGAAACAGTA
T P I e e |
185 195 205 215 225 235
CCTGCATTTA CAGTGAATAA AGTATGTGGT TCTGGGTTAA AGTOGATTCA ATTAGCATAT
e e P I e R |
245 255 265 275 285 295
CAATCTATTG TGACTGGTGA AAATGACATC GTGCTASCTG GCGGTATGGA GAATATGTCT
L O I o I |
305 315 325 335 345 355
CAGTCACCAA TGCTTGTCAA CAACAGTCGC TTCGGTTTTA AAATGGGACA TCAATCAATG
e e "'éé""l A e e .
GTTGATAGCA TGGTATATGA TGGTTTAACA GATGTATTTA ATCAATATCA TATGGGTATT
o e e e |
435 435 445 455 465 475
ACTGCTGAAA ATTTAGTAGA GCAATATGGT ATTTCAAGAG AAGAACAAGA TACATTTGCT
o I |

486 495 506 516 b2b B3k
GTAAACTCAC AACATAAAGC AGTACGTGCA CAGCAA. ... ....... ... ...

5 15 25 35 45
TTATTAATCC AACAAGCTAA ATCGAACAGT GACACAACGC CGGCAATGCC ATTGGATACT

313} ki3 &5 a5 105 115
TGTGGTGCAL TETCACAGGS TATGATAGGC TATTGGTTGG AAMACTGAAAT CAATCGCATT

o P T Y P R
125 135 145 155 165 175
TTAACTGALY TGAATAGTGA TAGAMCTGTA GGCACAATCG TTACACGTGT GGAAGTAGAT

e T e P T P I
185 195 205 215 225 235
ARAGATGATC CACGATTCAA TAACCCAATC AMACCAATTG GTCCTTTTTA TACGAAAGAL
T P T P P I
245 255 265 275 285 295
GAAGTTGALG AATTACAMAL AGHACAGCCA GACTCAGTCT TTAAAGAAGA TGCAGGACGT
T P e P I

305 315 325 335 345 355
GGTTATAGAL AAGTAGTTGC GTCACCACTA CCTCAATCTA TACTAGAACA CCAGTTAATT

P e o e [ PP Y PP B P
365 375 385 3495 405 415
COAMCTTTAG CAGACGGTAM AMATATTGTC ATTGCATGCG GTGGTGGCGG TATTCCAGTT

I I \ \ |
425 435 445 455 465 478

224
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Alignment: D:%\Study'\Master\sequencing result’consensus sequences‘colony 29%aro. txt

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Aligrment : D:h\Study\Masterisequencing resulthconsensus sequenceshcolomy 29%glp. txt

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Congenusu

Congenusu

Congenusu

Congenusu

Congenusu

Congenusu

5 15
ANTTTTAATT CTTTAGGATT

O O PP I
g

h
TTTCATTTAA TTAAAGAAAT

125 135
CCTCATAAMG AACGTATCAT

B P R

185 195
GOTGCAGTTA ACACTGTTTT

245 265
ATTGGTTATG TTAMAGGATT
P I
305 315
ATTTTGGGCG CAGGTGGTGC

365 375
COCAMATTAL CTGTTGCGAA

F O O |
425 435
AACCAMMTTT CATTGGCAGA

B P N P
5 15
GGTGCTGATT GBATTGTCAT

B U I Fra
85 75
GCTGTCGGTC AATTCTCAGE

B P B
125 155
GACGGAAGTT TTGATTGGTC

B P B
185 195
ATTGTCGGAG CAACAATTGT

P PP R e
245 255
GCTGGCGCGA AATTAGGTGT

B P B A
305 315
TTTTTAAGTG ABATTATCGE

PP P O P
365 375
AACAMMATTG CCGATGGTTT
R I I
425 435
TTAAGTTTAG GCGGTGCTAC

5 36
AGATGATACT TATGAAGCTT

[T U
85 95
TATTTCGAAL AAAGAATTAG

145 156
ACCGTATTTA GATTATGTTG

I P e

205 215
GATAAMAGAT GOCAACTGGA

265 275
GUACAGCGTT TATCCAGATT
B R

325 336
AAGTAMMGGT ATTGCTTATG

38b 395
TAGAACGATG GCTCGTTTTG

T R L P
445 455
TECTGAMAAG TATTTA. ...

[P R
45 55
TAAMTATTCC AATTGAAGAT

R

105 115
ATGGCTTTAL TATCACAATT

[P I PP
185 175
ATGAACASGC GATTAATGUA

B P R P
225 235
TAGGCTATAL TACAGATGGT
[P I T

285 295
TAGARAATGC ATACATTTTA
N

345 3BL
AATTAGCAAL ATTTGTAAMG

[P U PO
405 415
AATCTTGGAS TTTAAATATA

P P N P
465 475

25 35 45 55
CACAGUTGGA TGGGGATTAG CGGTTACAAT GGGTGTGTTT

85 95 105 115
TGCACATTTA AACCCAGCGG TGTCTTTAGC TCTTGCATTA

P P R
165 175

ATTAGTTCCT GGTTATATTG TTGCTCAAAT GTTAGGTGCA

B VO I
225 235

ATGGTTAATG TACTTGCCAC ATTGGAAAGC GACAGAAGAA

"85

275
TTTCTCTACA GCACCGGCTA TTAAGAATTA CTTTGCCAAC

P AT P
345 355

AMCAATGGCA TTAACTTTAG GTATTTTATT TATCGGTGTA

385 “395

.. |
405

415

AMATCCTTTA ATTGTCGGAG CATTAATTGT TGCAATCGGA

445

Tags 475

455
TGGTTATGCA ATCAACCCAG CACGT..... ..........

Alignment: D:\Study\Wasterisequencing resulthconsensus sequenceshcolony 29%gmk. txt

[P RO P
55

5 15 25 35 45
CGAATATTTG AAGATCCAAG TACATCATAT AAGTATTCTA TTTCAATGAC AACACGTCAA

O e e PP Y PP e e
85 75 85 95 105 115
ATGOGTGAG GTGAAGTTGA TGGCGTAGAT TACTTTTTTA ARACTAGGGA TGCGTTTGAA

T P T P e e
125 135 145 155 165 175
GCTTTAATTA AMGATGACCA ATTTATAGAA TATGUTGAAT ATGTAGGUAA CTATTATGGT

T P T e
185 195 205 215 225 235
ACACCAGTTC AATATGTTAA AGATACAATG GACGAAGGTC ATGATGTATT TTTAGAAATT

T P T T e e
245 255 265 275 285 295
GRAGTAGAAG GTGCAAMGCA AGTTAGAAAG AAATTTCCAG ATGCGTTATT TATTTTCTTA

e L P T Y e
305 315 325 335 345 355
GCACCTCCA% GTTTAGATCA CTTGAGAGAG CGATTAGTAG GTAGAGGAAC AGAATCCAAT
T T T P e e
365 375 385 395 405 415
GAGABAATAC ABMGTCGTAT TAACGAAGCG CGTAAAGAAG TTGAAATGAT GAATTTA..
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Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Alignment: D:\Study'\NMasterisequencing resultyconsensus sequenceshcolony 29%tpi. txt

Consermusu

Consermusu

Conserusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Alignment: D:\Studv'Master\sequencing result’consensus sequencesicolony 29%pta. txt

él B P PP ) P e PP
GUABCACAAT TACAAGCAAC AGATTATGTT ACACCAATCG TGTTAGGTGA TGAGACTAAG
P o PO [ [P O RN I VN IR |

85 75 85 9
GTTCAATCTT TAGCGCAAML ACTTGATCTT GATATTTCTA ATATTGAATT AATTAATCCT
e PP o

Tz 135 145 155 165 175
GCGACAAGTG AATTGAAAGC TGAATTAGTT CAATCATTTG TTGAACGATG TAAAGGTAAL

185 195 205 215 225 235
GOGACTGAAG AACAAGCACA AGAATTATTA AACAATGTGA ACTACTTCGG TACAATGCTT

P e T e e e A T
245 255 265 275 285 295
GTTTATGCTG GTAAMGCAGA TGGTTTAGTT AGTGGTGCAG CACATTCAAC AGGAGACACT

T P o L P I
305 315 325
GTGOGTCCAG CTTTACARAT CATCAARACG ABACCAGGTG TATCAAGAAC ATCAGGTATC

T P o [ PP B PP S A
365 375 385 385 405 415
TICTTTATGA TTAMAGGTGA TGAACAATAC ATCTTTGGTG ATTGTGCAAT CAATCCAGAA

P L P I
425 435 445 455 485 475
CTTGATTCAC AMGGACTTGC AGARATTGCA GTAGARAGTG CAAMATCAGC ATTA......

P O P o
5 15 25 35 45 55
CACGAMACAG ATGAAGAAAT TAACAAAAMA GCGCACGCTA TTTTCARACA TGGAATGACT

e e v ) M )
75 85 95 105 115

CCAATTATTT GTGTTGGTGA AACAGACGAA GAGCGTGAMA GTGGTARAGC TAACGATGTT
e P N T e A
125 135 145 155 165 175
GTAGGTGAGT AAGTTAAGAA AGCTGTTGCA GGTTTATCTG AMGATCAACT TAAATCAGTT

e e P L A e
185 195 205 215 225 235
GTAATTGCTT ATGAGCCAAT CTGGGCAATC GGAACTGGTA AATCATCAAC ATCTGAAGAT

e e e P i
245 255 265 275 285 295
GCAMATGAAY TGTGTGCATT TGTACGTCAA ACTATTGCTG ACTTATCAAG CAAAGAAGTA

e e ) P
305 315 325 335 345 355
TCAGAAGCAA CTCGTATTCA ATATGGTGGT AGTGTTAAAC CTAACAACAT TARAGAATAC
[FPPRI PP PR O R T

365 375 380 395 405 415
ATGGCACAAN CTGATATTGA TGGGGCATTA GTAGGTGGCG Chovovee. v,

Alignment: D:ZWStud\Naster'sequencing resulthconsensus sequences‘colony 29%yqi. txt

e e S T A P
5 15 5 35 a5 55
GCOTTTAAAG ACGTGCCAGC CTATGATTTA GGTGCGACTT TAATAGAACA TATTATTAAL

L o L e
GAGACGGGTT TGAATCCAAG TGAGATTGAT GAAGTTATCA TCGGTAACGT ACTACAAGCA
e o N T T AP P
125 135 145 155 165 175
GGACAAGGAC AMAATCCAGC ACGAATTGCT GCTATGAAAG GTGGCTTGOC AGAAACAGTA

e e e S X TT APy P
185 195 205 215 225 235
CCTGCATTTA CAGTGAATAA AGTATGTGGT TCTGGGTTAA AGTCGATTCA ATTAGCATAT

e o e M e
245 255 265 275 285 295
CAATCTATTG TGACTGGTGA ASATGACATC GTGCTAGCTG GCGGTATGGA GAATATGTCT
e e P e (EE T AP

305 315 326 335 345 355
CAGTCACCAA TGUTTGTCAA CAACAGTCGC TTCGGTTTTA AAATGGGACA TCAATCAATG

e o e e
385 375 385 395 405 415
GTTGATAGCA TGGTATATGA TGGTTTAACA GATGTATTTA ATCAATATCA TATGGGTATT
e o e FRT T AP P
425 435 445 455 465 475
ACTGCTGAAA ATTTAGTAGA GCAATATGGT ATTTCAAGAG AAGAACAAGA TACATTTGCT

e o e (T Ay P
435 495 505 51
GTASACTCAC AACATARAGC AGTACGTGCA CAGCAA. ... .......... ..........
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Colony 30:

Alignment: D:iZsStudyiMastersequencing result'consensus sequencescolony 304arc. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Alignment: D:%StudyiMaster‘\=equencing resulthconsensus sequenceshcolony 30%aro. txt

Conzensus

Consensus

Consensus

Conzensus

Consensus

Consensus

Conzensus

Consensus

Alignment: D:\Studsy'Masterisequencing resulthconsensus sequenceshcolony 30%glp. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

B e
5 15
TTATTAATCC AACAAGCTAA ATCGAACAGT

B e P R
65 s a5
TGTGGTGCAL TGTCACAGGG TATGATAGGC
B PP O P
125 135 145
TTAACTGAAL TGAATAGTGA TAGAACTGTA
B ) PP O P
185 14k 205
AAAGATGATC CACGATTCAA TAACCCAMCC
PR L L PP B |
245 255 265
GAAGTTGAAG AATTACAAAL AGAACAGCCA

305 315 325
GGTTATAGAA AAGTAGTTGC GTCACCACTA

365 375 335
COAAMCTTTAG CAGACGGTAA AMATATTGTC

" 405 "435 45
ATAAMAAAAG AASATACCTA TGAAGGTGTT

5 15 25
ANTTTTAATT CTTTAGGATT AGATGATACT

T e S P
75

6 85
TTTCATTTASA TTAAAGAAAT TATTTCGAAA

B P N
125 135 145
CCTCATAAAG AMCGTATCAT ACCGTATTTA

185 185 " 505
GETGCAGTTA ACACTGTTTT GATAARAGAT

245 255 265
ATTGGTTATG TTAAAGGATT GCACAGCGTT

305 315 325
ATTTTGGGCG CAGGTGGTGE AAGTAAAGGT

U365 375 "385
COCAAATTAA CTGTTGCGAA TAGAACGATG
FAP AU N IV B

475 435 445
AMCCARATTT CATTGGCAGA TGCTGAAAAG

B e e P
15 25

B P
26

B e PP I P
35 45 BE
GACACAACGC CGGCAATGCC ATTGGATACT
T P T
95 105 115
TATTGGTTGG AAACTGAAAT CAATCGCATT
e P P P
156 165 175
GGCACAATCG TTACACGTGT GGAAGTAGAT
e e P O
215 225 235
ASACCAATTG GTCCTTTTTA TACGAAAGAA
R P L P I
275 285 295
GACTCAGTCT TTAAAGAAGA TGCAGGACGT
A O P I
335 345 355
CCTCAATCTA TACTAGAACA CCAGTTAATT

396 405 415
ATTGCATGCG GTGGTGGCGG TATTCCAGTT

B P N PP I
455 465 475
GAAGCG. o veeeeees e

I P IO U EUUUN PR
35 45 55
TATGAAGCTT TAAATATTCC AATTGAAGAT
P T e I I
95 105 115
AAMGAATTAG ATGGCTTTAM TATCACAATT

P B e N PR
155 165 175
GATTATGTTG ATGAACAAGC GATTAATGCA

R e P Y
215 225 235
GOUAMGTGGA TAGGGTATAM TACAGATGGT

PP B O I IR
275 285 295
TATCCAGATT TAGAAAATGC ATACATTTTA
P B P N PP
335 345 355
ATTGCTTATG AATTAGCAAS ATTTGTAAAG
R e P D

395 405 415
GUTCGTTTTG AATCTTGGAS TTTAAATATA

PP O P S PP
35 45 55

5
GGTGCTGATT GGATTGTCAT

65 75
GCTGTCGGTC AATTCTCAGS
N

R P
125 135
GACGGAAGTT TTGATTGGTC

185 195
ATTGTCGGAG CAACAATTGT
i

U P
245 255
GCTGGOGOGA AATTAGGTGT

305 315
TTTTTAAGTG AGATTATCGG
i

U P
365 375
AACARAATTG CCGATGGTTT

425 435
TTAAGTTTAG GCGGTGCTAC

CACAGUTGGA TGGGGATTAG

85 95
TGCACATTTA AACCCAGCGG

145 155
ATTAGTTCCT GGTTATATTG

205 215
ATGGTTAATG TACTTGCCAC

265 275
TTTCTCTACA GCACCGGCTA

326 335
AMCANTGGCA TTAACTTTAG

R 395
AARTOCTTTA ATTCTCOCAC

[P A A
445 485
TGGTTATGCA ATCAACCCAG

227

CGGTTACAAT

10

e

TGTCTTTAGC

18

e

TTGCTCAAAT

225
ATTGGAMMGC

“28

e

TTAAGAATTA

345
GTATTTTATT

40

e

CATTAATTGT

T
CACGT

65

GGGTGTGTTT

o

115
TCTTGCATTA
\

175
GTTAGGTGOA

...
235
GACAGAAGAR
Y P
295
CTTTGOCAAC

...

355
TATCGGTGTA
\

R
TECAATCGGA
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Alignment: D:\Study\Masterisequencing resul thconsensus sequencesicolony 30%gmk. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Alignment: D:y\Study'\Masterisequencing result'consensus sequenceshcolony 30%pta. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Alignment: D:\Study\Master\sequencing resultconsensus sequenceshcolony 30%tpi. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

GAHTAAAATAC AASGTCGTAT TAACGAAGCG COTAAMGAAG TTGAAATGAT GAATTTA...

T P P T e A e
5 15 25 35 45 55
GCABCACART TACAMGCAAT AGATTATGTT ACACCAATCG TGTTAGGTGA TGAGACTAAG

65 75 35 95 105 115
GTTCAATCTT TAGOGCAAAL ACTTGATCTT GATATTTCTA ATATTGAATT AATTAATCCT

e P e e P B P I T
125 135 145 155 165 175
GOGACAMGTG AATTGARAGC TGAATTAGTT CAATCATTTG TTGAACGACC TAAAGGTAAM

|

185 195 205 215 225 235
GOGACTGAAG AACAMGCACA AGAATTATTA AACAATGTGA ACTACTTCGG TACAATGCTT

245 256 265 275 285 2495
GTTTATGCTG GTAAMGCAGA TGGTTTAGTT AGTGGTGCAG CACATTCAAC AGGAGACACT

B P N P
305 315 325 335 345 355
GTGCGTCCAG CTTTACAAAT CATCAAMACG AMACCAGGTG TATCAAGAAC ATCAGGTATC

B P R e
365 375 385 395 405 415

TTCTTTATGA TTAAMGGTGA TGAACAATAC ATCTTTGGTG ATTGTGCAAT CAATCCAGAA

425 435 445 455 465 475

CTTGATTCAD AAGGACTTGE AGAAATTGCA GTAGAAAGTG CAAAATCAGC ATTA......

e T P e e e PR P P
5 15 25 35 45 55
CACGAAMCAG ATGAMGARAT TAACAMAAAL GCGCACGCTA TTTTCAAACA TGGAATGACT

L e e e e e RN ey Fr
65 75 85 95 105 115
CCANTTATTT GTGTTGOTGA AACAGACGAA GAGUGTGAAM GTGGTAAAGC TAACGATGTT

GTAGGTGAGT AAGTTAAGAA AGCTGTTGCA GGTTTATCTG AAGATCAACT TAAATCAGTT

e e T P I
185 185 205 215 g5 235
GTAATTGCTT ATGAGCCAAT CTGGGCAATC GGAACTGGTA AATCATCAAC ATCTGAAGAT
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Colony 31:

Alignment: D:\Study'\Master‘sequencing resul t\consensus sequences’colony 30\sqi. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Alignment : D:yStudyNaster'\sequencing result'consensus sequenceshcolony 31%are. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Alignment: D:\Study\Master\sequencing result‘\consensus sequenceshcolony 31%aro. txt

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

5 15 25 35 45 55
GUGTTTAAAG ACGTGCCAGC CTATGATTTA GGTGUGACTT TAATAGAACA TATTATTAAA

e e e e o P I
65 95 105 115

T 25
GAGACGGGTT TGAATCCAAG TGAGATTGAT GAAGTTATCA TCGGTAACGT ACTACAAGCA

o s P I P
125 135 155 165 175

145
GEACAMGGAC AMMATCCAGC ACGAATTGCT GCTATGAAAG GTGGCTTGCOC AGAAACAGTA

e I P L
185 195 205 215

5 2
CCTGCATTTA CAGTGAATAA AGTATGTGGT TCTGGGTTAA AGTCGATTCA ATTAGCATAT

R P Y T P ARRILILLEY AL
CAATCTATTG TGACTGGTGA AMATGACATC GTGCTAGCTG GCGGTATGGA GAATATGTCT

050 Um0 TT3as 0 T TTaae T "Ugag T T TUEeR
CAGTCACCAL TGOTTGTCAA CAACAGTCGC TTCGGTTTTA AAATGGGACA TCAATCAATS

o TTmer T Tme T Rer T abe Tty
GTTGATAGCA TGGTATATGA TGGTTTAACA GATGTATTTA ATCAATATCA TATGGGTATT

Tlazs 435 aa5  lass " 485 a7s
ACTGCTGAAA ATTTAGTAGA GCAATATGGT ATTTCAAGAG AAGAACAAGA TACATTTGCT

T e T P L P e e
435 495 505 515
GTARACTCAC AACATARAGC AGTACGTGCA CAGCAA ... .......... ..........

O e o o P e e
3 15 25 35 45 bE
TTATTAATCC AACAAGCTAA ATCGAACAGT GACACAACGC CGGCAATGCC ATTGGATACT

e e o I
65 5 85 95 105 115
TGTGGTGCAL TGTCACAGGG TATGATAGGC TATTGGTTGG AAACTGAAMT CAATCGCATT

e e e P Y e e
125 135 145 155 165 175
TTAACTGAA TGAATASTGA TAGAATTGTA GGCACAATCG TTACACGTGT GGAAGTAGAT

B L e P N P I e
185 195 205 215 205 235
AMMGATGATC CACGATTCAA TAACCCAACC ABACCAATTG GTCCTTTTTA TACGAAAGAA

O V) A
245 255 265 275 285 295
GAAGTTGAAG AATTACAAAA AGAACAGTCA GACTCAGTCT TTARAGRAGA TGCAGGACGT
e s e e P
305 315 325 335 345 355
GOTTATAGAA AAGTAGTTGC GTCACCACTA CCTCAATCTA TACTAGAACA CCAGTTAATT

B LT L TS Iy e e e
365 375 385 395 405 415
CBAACTTTAG CAGACGETAA SAATATTGTC ATTGCATGCS GTGGTGGCGG TATTCCAGTT

L e e e
425 435 445 455 465 475
ATAABABAAG ARAATACCTA TGAAGGTETT GAAGCH. ... ...oovnren oveennnn.

e e I VP O
5 25 35 45 55
AATTTTAATT CTTTAGGATT AGATGATACT TATGAAGCTT TAAATATTCC AATTGAAGAT
e T L P I T
65 5 35 95 105 115
TTTCATTTAA TTAAAGAAAT TATTTCGAAS AAAGAATTAG ATGGCTTTAA TATCACAATT
e P e L P
125 135 145 155 185 175
CCTCATAAAG AACGTATCAT ACCGTATTTA GATTATGTTG ATGAACAAGC GATTAATGCA |
P O P e P e
185 195 205 215 225 235
GOTGOAGTTA ACACTGTTTT GATAAAAGAT GGCAAGTGGA TAGGGTATAA TACAGATGGT
S I

o5 " o585 a6 275 285 295
ATTGGTTATG TTAMGGATT GCACAGCGTT TATCCAGATT TAGAMSATGC ATACATTTTA

P e e ] e
305 315 325 335 345 355
ATTTTGGGC6 CAGBTGGTGC AAGTAAAGGT ATTGCTTATG AATTAGCAAS ATTTGTAAAG

o e P
365 375 335 395 405 415
COCAAATTAA CTGTTGUGAA TAGAACGATG GCTCGTTTTG AATCTTGGAA TTTAAATATA
e P
425 435 445 455
AACCARATTT CATTGGUAGA TGCTGAAMAG TATTTA. ... .......... c.eoeon...
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Consenusu

Consenusu

Consenusu

Consenusu

Consermsu

Consermsu

Consermsu

Conserusu

Alignment: D:\StudyiMasterisequencing result\consensus sequencesicolony 31%gmk. tx-

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Alignment: D:\Study\Masteri=sequencing result’\consensus sequences‘colony 31%pta. txt

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consgenusu

Consenusu

Consenusu

Alignment: D:\Studv\Masterisequencing resultlconsensus sequencesicolony 31%glp. txt

5
GGTGCTGATT

R |
85
GCTGTCGETE
T
125
GACGGAAGTT
-
185
ATTGTCGGAR
T
245
GCTGGCGUGA
-

305
TTTTTAAGTG

.
365
AACARMATTG

15
GGATTGTCAT
R |

5
AATTCTCAGG
-

135
TTGATTGGTC
.

195
CAMCAATTGT

coec ol
255
AATTAGGTGT

.
515
AGATTATCGG

coec |
575
CCGATGGTTT

25 35
CACAGCTGGA TGGGGATTAG
PP P N

85 95
TGCACATTTA AACCCAGOGG
R P e

145 155
ATTAGTTCCT GGTTATATTG

B R e
205 215
ATGGTTAATG TACTTGCCAC
B e
265 275
TTTCTCTACA GCACCGGCTA

B Ay P
325 335
AACARTGGCA TTAACTTTAG

B Ay
385 395
ABATCCTTTA ATTGTCGGAG

45 55
COGTTACAAT GGGTGTGTTT

N P R
105 115
TGTCTTTAGC TCTTGCATTA
B P A
165 175
TTGCTCHALT GTTAGGTGCA
B P R e
225 235
ATTGGABAGC GACAGAAGAA
B P R
285 295
TTAAGAATTA CTTTGCCAAC
B P e e

545 355
GTATTTTATT TATCGGTGTA

R P R
405 415
CATTAATTGT TGCAATCGGA

P P L P N P
425 435 445 455 485 475
TTAAGTTTAG GCGGTGCTAC TGGTTATGCA ATCAACCCAG CACGT..... ..uvv...ns

O e P I PO e e
CGAATATTTG AAGATCCAAG TACATCATAT AAGTATTCTA TTTCAATGAC AACACGTCAA

P L P e Y ey e
65 75 85 95 105 115
ATGOGTGAAG GTGAAGTTGA TGGCGTAGAT TACTTTTTTA AMACTAGGGA TGCGTTTGAA

GUTTTANTTSA AAGATGACCA ATTTATAGAA TATGCTGAAT ATGTAGGCAM CTATTATGGT

P T T L P e e
185 195 205 215 225 235
ACACCAGTTC AATATGTTAM AGATACAATG GACGAMGGTC ATGATGTATT TTTAGAAATT

e T T T P e e e
305 315 325 335 345 355

GAGAAAATAC AAAGTOGTAT TAACGAAGCG COTAAAGAAG TTGAAATGAT GAATTTA...

e o L P ) PR I e
5 15 25 35 45 55
GCAACACAAT TACAAGUAAC AGATTATGTT ACACCAATCG TGTTAGGTGA TGAGACTAMG

E& & 85 5
GTTCAATCTT TAGCGUAAAM ACTTGATCTT GATATTTCTA ATATTGAATT AATTAATCCT

e e e L P e PR I e
125 135 145 155 165 175
GCGACAAGTG AATTGARAGC TGAATTAGTT CAATCATTTG TTGAACGACG TAMAGGTAAA

e L e P N FRETS ey e
185 195 205 215 225 235
GCGACTGAAG AACAAGUACA AGAATTATTA AACAATGTGA ACTACTTCGG TACAATGCTT

B O PP P RPN Iy e ....Ié...l U P
GTTTATGCTG GTARAGCAGA TGGTTTAGTT AGTGGTGCAG CACATTCAAC AGGAGACATT

B P e P S ) I
305 315 325 335 345 385
GTGOGTCCAG CTTTACAAAT CATCAARACG AAACCAGGTG TATCAAGAAC ATCAGGTATC

365 375 385 395 405 415
TTCTTTATGA TTAAAGGTGA TGAACAATAC ATCTTTGGTG ATTGTGCAAT CAATCCAGAA

CTTGATTCAC AAGGACTTGC AGAAATTGCA GTAGAAAGTG CAAMATCAGC ATTA......
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Colony 32:

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Aligrment: D:ZStudyiMasterhsequencing resulthconsensus sequenceshcolomy 31%vqi. txt

Consenusu
e o Y P .
E5 85 a5 105 115
Consenusu GAGACGGGTT TCAATCCAAG TGAGATTGAT GAAGTTATCA TCGGTAACGT ACTACAAGCA
R L e o L P I
126 135 145 155 165 175
Consermsu GUACAAGGAC AAMATCOCAGT ACGAATTGCT GUTATGAAMG GTGGUTTGCC AGAMACAGTA
T e (e e e I FE i (e P
185 195 205 215 225 235
Consenusu COTGCATTTA CAGTGAATASL AGTATGTGGT TCTGGGTTAA AGTCGATTCA ATTAGCATAT
245 255 265 275 285 295
Consenusu CAATCTATTG TGACTGGTGA AMATGACATC GTGCTAGCTG GOGGTATGGA GAATATGTCT
P o P (o [ P (R P
305 315 325 338 345 355
Consenusu CAGTCACCAA TGCTTGTCAA CAACAGTCGC TTOGGTTTTA AAATGGGACA TCAATCAATG
ZE5 375 385 395 405 415
Consenusu GTTGATAGCA TGGTATATGA TGGTTTAACA GATGTATTTA ATCAATATCA TATGGGTATT
P o A PP I
425 435 445 455 465 475
Consermsu ACTGCTGAAS ATTTAGTAGA GUAATATGGT ATTTCAACAS AACAACAAGA TACATTTGCT
e e T e O I R ey PR
485 495 505 515 526 536
Consenusu GTAMMCTCAC AACATAMAGC AGTACGTGCA CAGCAA. ... .......... ..........
Aligrment : D:yZStudy\Masterhsequencing result'consensus sequences‘colony 32%arc. txt
P PR R AR IR PR PN P (N PP O P
5 15 25 35 45 55
Consensus TTATTAATCC AACAAMGCTAL ATOGAAMCAGT GACACAACGT CGGCAATGCC ATTGGATACT
P PP VO POV VR PP VI PPN IV PP P P
65 75 85 95 105 115
Conzensus TGTGOTGUAL TETCACAGGG TATGATAGGC TATTGGTTGE ASMACTGAAAT CAATOGCATT
B e P e PR R
125 135 145 155 165 175
Consensus TTALCTGALL TGAATAGTGA TAGAACTGTA GGCACAATCS TTACACGTGT GGAAGTAGAT
P PP VO POV VR PPN IV PPN IV VP R P
185 195 205 215 226 236
Conzensus ARAGATGATC CACGATTCAS TAACCCAMCC AAACCAATTG GTOCTTTTTA TACGAMAGAM
B L B e e P I P R
245 255 285 275 285 295
Consensus GAAGTTGAAG AATTACARAL AGAACAGCCA GACTCAGTCT TTAAAGAAGE TGCAGGACGT
P PP VIR POV BV VPO IV VPR IV VP R N
305 316 326 336 345 366
Conzensus GOTTATAGAL AAGTAGTTGC GTCACCACTA CCTCAATCTA TACTAGAACHA CCAGTTAATT
B e e e (T I P R e
365 375 385 395 405 415
Consensus CGAMCTTTAG CAGACGGTAL AAATATTGTC ATTGCATGOG GTGGTGGCGG TATTCCAGTT
S PO VO POV VR VRO VIO PPN IV VP R P
425 435 445 455 465 475
Conzensus ATAAMAMAAG AAANTACCTA TGAMGGTGTT GAAGCG. ... ... .. oo cooio...

Alignment: D:AStudy\Mastersequencing result'consensus sequencescolony 31%tpi. txt

o o A (o I
15 25 35 45 55
CACGARACAG ATGAAGAMAT TAACARAMAA GCGCACGCTA TTTTCAAACA TGGAATGACT

e e ) R e e
65 75 85 95 105 115
CCARTTATTT GTGTTGGTGA AACAGACGAA GAGCGTGAAL GTGGTAAAGC TAACGATGTT
T T ) P e e
125 135 145 155 165 175
GTAGGTGAGC SAGTTAAGAA AGCTGTTGCA GGTTTATCTG AAGATCAACT TARATCAGTT

B e T PP ) P I PO P rreen
185 195 205 215 25 235
GTARTTGCTT ATGAGCCAAT CTGGGCAATC GGAACTGGTA ANTCATCAAC ATCTGAAGAT

e I L P Eepy
245 255 265 275 285 295
GCAAATGAMA TGTGTGCATT TGTACGTCAS ACTATTSCTG ACTTATCAAG CAAAGAAGTA

e e I e (T ey
305 315 325 335 345 355
TCAGAAGCAR CTCGTATTCA ATATGGTGGT AGTGTTAMAC CTAMCAACAT TARAGAATAC
e e e T P o e
365 375 385 395 405 415
ATGGCACAMA CTGATATTGA TGGGGCATTA GTAGGTGOCE Ch........ ..........

5 15 25
GOGTTTAAMG ACGTGCCAGC CTATGATTTA

231

35 45 55
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Alignment: D:\Stud\Master‘sequencing result'consensus sequences'colony 32%aro. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Aligrnment: D:\Study\Master\sequencing resultconsensus sequences'\colony 32%slp. txt

Consenusu

Consenusu

Consenusu

Consenusu

Conzenusu

Consenusu

Consenusu

Consenusu

Alignment: D:ZStudvMaster‘\sequencing result)consensus sequences‘colony 32\gmk. txt

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

O P T O s PP
5 15 25 35 45 55
AATTTTAATT CTTTAGGATT AGATGATACT TATGAAGCTT TAAATATTCC AATTGAAGAT

P e e e P
65 75 E5 95 105 115
TTTCATTTAS TTAAAGARAT TATTTCGAAM AAAGAATTAG ATGGCTTTAA TATCACAATT
e e o I

195 135 145 "155 165 "175
CCTCATAAMG AACGTATCAT ACCGTATTTA GATTATGTTG ATGAACAAGC GATTAATGCA

o P
185 195 205 215 225 235
GGTGCAGTTA ACACTGTTTT GATAMMAGAT GGCAMGTGGA TAGGGTATAA TACAGATGGT

L e e P S P
245 255 265 275 285 295
ATTGGTTATG TTAAAGGATT GCACAGCGTT TATCCAGATT TAGASANTGC ATACATTTTA

T P I PP
305 315 325 335 345 385
ATTTTGGGCG CAGGTEGTGE AAGTAMAGGT ATTGCTTATG AATTAGCAAA ATTTGTAAAG
L e P I

365 375 385 395 405 415
COCAAATTAL CTGTTGCGAS TAGAACGATG GCTCGTTTTG AATCTTGGAL TTTAAATATA

T T e P
425 435 445 455 465 475
MACCARATTT CATTGGCAGA TGCTGAAMAG TATTTA. ... \.vvvvrers vivvnven..

e e o e P I e
5 15 45 55
GGTGCTGATT GOATTGTCAT CACAGCTGGA TGGGGATTAG CGGTTACAAT GGGTGTGTTT

T P e P e
65 5 g5 95 105 115
GCTGTCGGTC AATTCTCAGG TGCACATTTA AACCCAGCGG TGTCTTTAGC TCTTGCATTA

T P Y P R e
125 135 145 155 165 175
GACGGAAGTT TTGATTGGTC ATTAGTTCCT GGTTATATTG TTGCTCAAAT GTTAGGTGCA

L S T AR PR e
185 155 205 215 225 235
ATTGTCGGAG CAACAATTGT ATGGTTAATG TAUTTGCCAC ATTGGAAAGC GACAGAAGAA

e e T e e e P
245 255 265 275 285 295
GCTGECGCGA AATTAGGTGT TTTCTCTACA GCACCGGCTA TTAAGAATTA CTTTGCCAAC

T o o e e B P
305 315 325 335 345 355
TTTTTAAGTG AGATTATCGG AACAATGGCA TTAACTTTAG GTATTTTATT TATCGGTGTA

T L T P B P
365 375 385 395 405 415
AMCAMANTTG CCGATGGTTT AMATCCTTTA ATTGTCGGAG CATTAATTGT TGCAATCGGA

Tazs 435 445 455 T4p5 a7k
TTAGTTTAG GCGGTGCTAC TGOTTATGCA ATCAACCCAG CACGT..... ..........

R s ) I P N

5 15 25 35
CGANTATTTG AMGATCCAAG TACKTCATAT AMGTATTCTA TTTCARTGAC AACACGTCAA
o e P e
95 105 115
ATGCGTGAMG GTGAAGTTGA TGGUGTAGAT TACTTTTTTA ABACTAGGGA TGCGTTIGAA
e e O e P I A

L T - - 1S - |
GCTTTAATTA AMGATGACCA ATTTATAGAA TATGCTGAAT ATGTAGGCAA CTATTATGGT

e e e T E T PO L e e e
125 195 205 215 225 235
ACACCAGTTC ANTATGTTAA AGATACAATG GACGAAGGTC ATGATGTATT TTTAGAAATT

o o L P I
245 255 265 275 285 295
GAAGTAGAMG GTGCARAGCA AGTTAGAMAG AMATTTCCAG ATGCGTTATT TATTTTCTTA

e L e [ B P ) [T R P
305 315 325 335 345 385
GCACCTCCAL GTTTAGATCA CTTGAGAGAG CGATTAGTAG GTAGAGGAAC AGAATCCAAT

Y I B P e P U P el
365 375 385 395 405 415
GAGARAATAC AAAGTCGTAT TAACGAAGCT CGTAAAGAAG TTGAAATGAT GAATTTA...
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&lignment: D:3StudyMasterhsequencing resulthconsensus sequences‘colony 32%pta. txt

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Aligmment : D:%\StudyiMaster'\sequencing resulthconsensus sequencesicolomy 32%tpl. txt

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Conserusu

Consenusu

Consenusu

Conserusu

Consenusu

Conserusu

Consenusu

Consenusu

Conserusu

5 15 25 35 45 55
GUAMCACAAT TACAAGCAAT AGATTATGTT ACACCAATCG TGTTAGGTGA TCAGACTAAG

65 = 35 95 105
GTTCAATCTT TAGOGCAAAL ACTTGATCTT GATATTTCTA ATATTGAATT

128 136 145 156 165
GOGACAACTG AATTGAMAMGT TGAATTAGTT CAATCATTTG TTGAACGACG

T P P I
185 195 205 215 225
GOGACTGAAG AACAAGCACA AGAATTATTA AACAATGTGA ACTACTTCGG

o P P N
245 255 265 275 285
GTTTATGCTG GTAAAGCAGA TGGTTTAGTT AGTGGTGCAG CACATTCAAC

T e ) FIFIPO B F E Fr
305 315 325 335 345
GTGCGTCCAG CTTTACAAAT CATCAARACG AMMCCAGGTG TATCAAGAAC

B 1 ) PP N (RN P U
365 375 385 385 405
TTCTTTATGA TTALAGGTGA TGAACAATAC ATCTTTGGTG ATTGTGCAAT
1 e L PN I I
425 435 445 455 465
CTTGATTCAC AAGGACTTGC AGAAATTGCA GTAGAAAGTG CARAATCAGC

25

[ ]
115
AATTAATCCT

T ass
TACAATGCTT
T .
295
ACGAGACACT
T
355
ATCAGOTATC
R
a5
CAATCCAGAL

...
55

5 15 35 45
CACGAAACAG ATGAAGAAAT TAACAAAAAMA GCGCACGCTA TTTTCAAACA TGGAATGACT

e e e e e P Ry
105 115
CCAATTATTT GTGTTGGTGA AACAGACGAM GAGCGTGAAA GTGGTAAAGC TAACGATGTT
e e P P e
125 135 145 155 165 175
GTAGGTGAGC AAGTTAAGAA AGCTGTTGCA GGTTTATCTG AAGATCAACT TAAKTCAGTT
e S P e B N E i O e P
185 195 205 215 225 235
GTAATTGCTT ATGAGCCAAT CTGGGCAATC GGAACTGGTA AATCATCAAC ATCTGAAGAT
e e e e e

245 255 265 375 TzEE 295
CCAAATCARA TCTGTGCATT TOTACGTCAA ACTATTGCTC ACTTATCAAC CAAAGAAGTA

e o e e P e P
305 315 325 335 345 355
TCAGAAGCAA CTCGTATTCA ATATGGTGGT AGTGTTAAAC CTAACAACAT TAAAGAATAC
e e TN e e el O P L P

3 3Ts

ATGGCACAAS CTGATATTGA TGGGGCATTA GTAGGTGGCG CA........ ... ...

Alignment: D:\Study\Master‘sequencing resultl\consensus sequences\colony 32%wqi. txt

e T
5 15 5 35 45 55
GOGTTTAAAG ACGTGCCAGC CTATGATTTA GGTGCGACTT TAATAGAACA TATTATTAAM
e e L T

85 el 105 5
GAGACGGGTT TGAATCCAAG TGAGATTGAT GAAGTTATCA TCGGTAACGT ACTACAAGCA

e P e e
125 135 145 155 165 175
GOACAMGGAC AMMATCCAGC ACGAATTGCT GCTATGAMAG GTGGCTTGCUC AGAARCAGTA

e L ) e
185 195 205 215 225 235
CCTGCATTTA CAGTGAATAA AGTATGTGGT TCTGGGTTAA AGTCGATTCA ATTAGCATAT
L T e
245 255 265 275 235 295
CAATCTATTG TGACTGGTGA ABATGACATC GTGCTAGCTG GCGGTATGGA GAATATGTCT
e )
305 315 325 335 345 355
CAGTCACCAA TGCTTGTCAA CAACAGTCGC TTCGGTTTTA AAATGGGACA TCAATCAATG
e e T
365 375 385 395 405 415
GTTGATAGCA TGGTATATGA TGGTTTAACA GATGTATTTA ATCAATATCA TATGGGTATT

e P
425 435 445 455 465 475
ACTGCTGAAA ATTTAGTAGA GCAATATGGT ATTTCAAGAG AAGAMCAAGA TACATTTGCT

435 495 505 515 5Zb 535
GTAAMCTCAC AACATAAAGC AGTACGTGCA CAGCAMA. ... ... ... .. ... ...i..
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Colony 33:

Aldgrment : D:\Studyi\Nasterisequencing resul thconsensus sequences’colomy 33%arc. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Aligrment: D:\StudyiMasterh\sequencing resulthconsensus sequencesicolony 33%\aro. txt

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Alignment: D:%\StudyiMaster‘sequencing resultconsensus sequenceshcolony 33%glp. txt

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

T 3EE 395 405 415
BACAAAATTG CCOATGOTTT AAATCCTTTA ATTGTCOGAG CATTAATTGT TGCAATCGOA

T azE
TTAAGTTTAG GCOGTGCTAC TGGTTATGCA ATCAACCCAG CACGT..... «vvoeo....

e T e FEETY I e e e
5 15 25 35 4 5
TTATTAATCC AACAAGCTAS ATCGAACAGT GACACAACGC CGGCAATGOC ATTGGATACT

e T e TS Iy P e e
65 75 85 95 105 115
TGTGGTGCAL TGTCACAGGG TATGATAGGC TATTGGTTGG AAACTGAAAT CAATCGCATT

e e e I P
125 135 145 155 185 175
TTAACTGAAL TGAATAGTGA TAGAACTGTA GGCACAATCG TTACACGTGT GGAAGTAGAT

P T P e P e e
185 195 205 215 225 235
ABAGATGATC CACGATTCAA TAACCCAACC AMACCAATTG GTCUTTTTTA TACGAAAGAA

e o e P L T I
245 255 265 275 285 295
GAAGTTGAAG AATTACAALS AGAACAGCCA GACTCAGTCT TTAAAGAMGA TGCAGGACGT

e e T L T T P R |
305 315 325 335 345 355
GOTTATAGAL AMGTAGTTGC GTCACCACTA CCTCAATCTA TACTAGAACA CCAGTTAATT

P PO P I P
365 375 385 395 405 415
CGAACTTTAG CAGACGGTAA AMNTATTGTC ATTGCATGCG GTGGTGGUGG TATTCCAGTT

P T P o P e
475 435 445 455 465 475
ATASMAAAMG AMAATACCTA TGAAGGTGTT GAAGCS. ... ..ooocvir ooineeon..

e e e o P Y
15

5 45 55
AATTTTAATT CTTTAGGATT AGATGATACT TATGAAGCTT TAAATATTCC AATTGAAGAT

85 75 85

95 105 5
TTTCATTTAA TTAAAGAMAAT TATTTCGAAA AAAGAATTAG ATGGCTTTAA TATCACAATT

B P e PP I
125 135 145 155 185 175

CCTCATAAAG AACGTATCAT ACCGTATTTA GATTATGTTG ATGAACAAGT GATTAATGCA

B e e I P L P T Fr
185 195 205 215 225 235

GGTGCAGTTA ACACTGTTTT GATAAMAGAT GGCAAGTGGA TAGGGTATAMA TACAGATGGT

"Bk 255 265 275 285 295
ATTGGTTATG TTAAAGGATT GCACAGCGTT TATCCAGATT TAGAAAATGC ATACATTTTA

B e e P P N PP B F
305 315 325 335 345 355

ATTTTGGGCG CAGGTGGTGC AAGTASAGGT ATTGCTTATG AATTAGCAAA ATTTGTAAAG

365 375 385 395 405 415
CCCAAATTAA CTGTTGCGAA TAGAACGATG GUTCGTITTG AATCTTGGAMA TTTAMATATA

425 435 445 Rt 485 475

AACCASATTT CATTGGCAGA TGCTGAAMAG TATTTA. ... ........ .. ..........

15

5 25 35 45 55
GOTGCTGATT GGATTGTCAT CACAGCTGGA TGOGGATTAG COGTTACAAT GGGTGTGTTT

B P
65

75

85 a5 105 115
GUTGTCGOTC AATTCTCAGG TGUACATTTA AACCCAGCGG TGTCTTTAGC TCTTGCATTA

T P T e e
125

BES 145 155 185 178

GACGGAAGTT TTGATTGGTC ATTAGTTCCT GGTTATATTG TTGCUTCAAAT GTTAGGTGCA

B P L T T P T e
185 195 205 235

215 225
ATTGTCGGAT CAACAATTGT ATGGTTAATG TACTTGCCAC ATTGGAAAGT GACAGAAGAR

B T N T T T T e
745 255 765 275 285 295

GUTGGCGOGA AATTAGGTGT TTTCTCTACA GCACCGGCTA TTAAGAATTA CTTTGCCAAC

PR T N PP A
305 315 325

335 345 355
TTTTTAAGTG AGATTATCGG AACAATGGCA TTAACTTTAG GTATTTTATT TATCGGTGTA

"575 585

a3 445 455 465 475
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Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Alignment: D:\Study'Master\sequencing resul thconsensus =sequenceshcolony 33\pta. txt

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Aligrment: D:YStudy'Master'sequencing resultdconsensus sequences‘colony 33\tpl. txt

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Alignment: D:\StudviMaster\sequencing result\consensus sequenceshcolony 33%\gmk. txt

GAGAAMATAC AMMGTCGTAT TAACGAAGCS COTAAAGAMG TTGAAATGAT GAATTTA...

e e e e P I e
5 15 25 35 45 55
GCAACACAAT TACAAGCAAC AGATTATGTT ACACCAATCG TGTTAGGTGA TGAGACTAAG

e S PR I e
65 75 g5 95 105 115
GTTCAATCTT TAGCGCAAAS ACTTGATCTT GATATTTCTA ATATTGAATT AATTAATCCT

e e PR I P
125 135 145 155 165 175
GOGACAAGTG AATTGARAGC TGAATTAGTT CAATCATTTG TTGAACGATG TAAAGGTAAL

e T I FXT T P P
185 195 205 215 225 235
GOGACTGAAG AACAAGCACA AGAATTATTA AACAATGTGA ACTACTTCGG TACAATGCTT

245 355 Thes 275 285 295
GTTTATGCTG GTARAGCAGA TGGTTTAGTT AGTGGTGCAG CACATTCAAC AGGAGACACT

O P L e A P I P I P
305 315 325 335 345 355

GTGCGTCCAG CTTTACAAAT CATCAAAACG AAMCCAGGTG TATCAAGAAC ATCAGGTATC
P O O P e O A P I P I P

365 375 385 385 405 415
TICTTTATGA TTARAGGTGA TGAACRATAC ATCTTTGGTG ATTGTGCAAT CAATCCAGAA

425 435 Tads 455 465 475
CTTGATTCAC AAGGACTTGC AGAAATTGCA GTAGAAAGTG CAAASTCAGC ATTA......

e P L P o P
5 25 35 45 55
CACGAAACAG ATGAAGAAAT TAACAARAAA GCGCACGCTA TTTTCAMACA TGGAATGACT

| .. | P R I
135 135 145 155 165 175

| [ | [ P
308 315 325 335 345 355
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Colony 34:

Alignment: D:yWStudiiMasterisequencing resulthconsensus sequencesbcolony 33%qi. txt

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Alignment: D:%Study'Masterisequencing resulthconsensus sequences‘colony 3d\aro. txt

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

425 435 445 456
AACCAAATTT CATTGGCAGA TGCTGAAMAG TATTTA. ...

45 55

5 15 25 35
GCGTTTAAMG ACGTGCCAGT CTATGATTTA GGTGCGACTT TAATAGAACA TATTATTAAA

65 5 a5 95 105 115
GAGACGGGTT TGAATCCAAG TGAGATTGAT GAAGTTATCA TCOGGTAACGT ACTACAAGCA

125 135 145 155 165 175
GUACAAGGAT AABATCCAGT ACGAATTGCT GCTATGAAAG GTGGCTTGCC AGAAACAGTA

T isE Ties T T Tzos T TaiE T35 © 36
CCTGCATTTA CAGTGAATAA AGTATGTGGT TCTGGGTTAA ASTCGATTCA ATTAGCATAT

“Toas T TTTges 0 TTTmes T T TTars T Tgas T T Tags
CANTCTATTG TGATTGGTGA AMATGACATC GTGOTAGCTG GCGGTATGGA GAATATGTCT

L P L P B P
305 315 325 335 345 355

CAGTCACCAA TGCTTOTCAA CAACAGTCGT TTCGGTTTTA AMAATGGGACA TCAATCAATG

e e [ B ) P IR P
365 375 385 395 405 415

GITGATAGCA TGGTATATGA TGGTTTAACA GATGTATTTA ATCAATATCA TATGGGTATT

T e I P
425 435 445 455 465 475

ACTGCTGALS ATTTAGTAGA GUAATATGGT ATTTCAAGAG AAGAACAAGA TACATTTGCT

B P A e
435 495

e R P P
505 515 525 535

GTAMMCTCAC AACATAMAGT AGTACGTGCA CAGCAA.... ... . oo oot

Aligrment: D:A\Study\Masterhsequencing resul thconsensus sequencesicolony 3d%\arc. txt

e e e e P
5 15 25 35 45 55
TTATTAATCC AMCASGCTAA ATCGAACAGT GACACAACGC CGGCAATGOC ATTGGATACT
e e VP I
65 5 g5 95 105 115
TGTGGTGCAN TGTCACAGGG TATGATAGGC TATTGGTTGG AAACTGAAAT CAATCGCATT
o e e P I P
125 135 145 155 165 175
TTAACTGARS TGAATAGTGA TAGAACTGTA GGCACAATCG TTACACGTGT GGAAGTAGAT
B e e e P I P
185 195 205 215 295 235
ABAGATGATC CACGATTCAA TAACCCAACC AMACCAATTS GTCCTTTTTA TACGAASGAA
e e ) I
245 255 265 275 285 295
GRAGTTGAMG AATTACAARA AGAACAGCCA GACTCAGTCT TTAAAGAAGA TGCAGGACGT
e ) PP P PP I e
305 315 325 335 345 355
GGTTATAGAA AMGTAGTTGC GTCACCACTA CCTCAATCTA TACTAGAACA CCAGTTAATT
e I L PP I P |
365 375 385 395 405 415
COAACTTTAG CAGACGGTAA ARATATTGTC ATTGCATGCG GTGGTGGOGG TATTCCAGTT
o PR [P

. B e P R e
425 435 445 455 465 475
ATARAAAMAG AMAATACCTA TGAAGGTGTT GAAGCG. ...

5 15 25 35 45 55
ANTTTTAATT CTTTAGGATT AGATGATACT TATGAAGCTT TAAATATTCC AATTGAAGAT

T e P e
65 5 g5 95 105 115

TTTCATTTAA TTAAAGAAAT TATTTOGAAL AMAGAATTAG ATGGCTTTAA TATCACAATT

T1zE 135 145 155 185 175
COTCATAAAG AACGTATCAT ACCOTATTTA GATTATGTTG ATGAACAAGC GATTAATGCA

R P T T
185 195

B P e T e e e e
205 215 225 235

GLTGCAGTTA ACACTGTTTT GATAAMAGAT GGUAAGTGGA TAGGGTATAA TACAGATGGT

T a4E 255 765 375 285 795
ATTGGTTATG TTAAAGGATT GCACAGCGTT TATCCAGATT TAGAARATGC ATACATTTTA

T P L P L PP P [ R Fppa
305 315 5325 335

545 385

ATTTTGGGCG CAGGTGGTGC AAGTAMAGGT ATTGCTTATG AATTAGCAAL ATTTGTAAAG

" 3eE a7E 385 395 "408 415

CCCARATTAS CTGTTGOGAS TAGAACGATG GUTCGTTTTG AATCTTGGAA TTTAAATATA
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Alignment: D% Study\Masteri\sequencing resul t'consensus sequenceshcolony 3dzlp. txt

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Alignment: D:\Study'Master\sequencing result‘consensus sequencescolony 34%\gml. txt

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Alignment: D:ZStudyiMasterisequencing result'consensus sequenceshcolony 34%pta. txt

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

P PP e e
5 15
GOTGCTGATT GGATTGTCAT

S e .
65 75
GCTGTCGGTC AATTCTCAGS

S T .
125 135
GACGGAAGTT TTGATTGGTC

S .
185 195
ATTGTCGGAG CAACAATTGT

245 255
GCTGGCGCRA AATTAGGTGT
S T .

305 315
TTTTTAMGTG AGATTATCGG

e R R P P
25 35 45 55
CACAGCTGGA TGGGGATTAG CGGTTACAAT GGGTGTGTTT

1 5
ATTAGTTCCT GGTTATATTG TTGCTCAMAT GTTAGGTGCA

B P I e
205 215 225 235
ATGGTTAATG TACTTGOCAC ATTGGAMAGC GACAGAAGAA

265 275 285 295
TTTCTCTACA GCACCGGCTA TTAAGAATTA CTTTGCCAAC
B T T e e

325 335 345 355
AACAATGGCA TTAMCTTTAG GTATTTTATT TATCGGTGTA

365 375 385 395 405 415
AACAAAMTTG CCGATGGTTT AMATCCTTTA ATTGTCGGAG CATTAATTGT TGCAATCGGA

425 435 445 455 465
TTAAGTTTAG GCGGTGCTAC TGGTTATGCA ATCAACCCAG CACGT..... ..........

B P P T o AP P A RN R e
55

5 15 25 35 45
COAATATTTG AAGATOCAAG TACATCATAT AAGTATTCTA TTTCAATGAC AACACGTCAA

GAGAARATAC AAAGTOGTAT TAACGAAGCG CGTAAAGAAG TTGAMATGAT GAATTTA...

5 15 25 35 45 55
GUAMCACAAT TACAAGCAAMC AGATTATGTT ACACCAATCG TGTTAGGTGA TGAGACTAAG

B5 = 25 95 105 115
GTTCAATCTT TAGCGCAAMA ACTTGATCTT GATATTTCTA ATATTGAATT AATTAATCCT

e N P AT e
125 135 145 155 165 175
GCGACAAGTG AATTGAAAGC TGAATTAGTT CAATCATTTG TTGAACGACG TAAAGGTAAA

O L L T e P e e
185 195 205 215 225 235
GCGACTGAAG AACAAGCACA AGAATTATTA AACANTGTGA ACTACTTCGG TACAATGCTT

e L L T I
245 255 765 275 285 795
GTTTATGCTG GTAAAGCAGA TGGTTTAGTT AGTGGTGCAG CACATTCAAC AGGAGACACT

305 315 325 335 345 355
GTGCGTCCAG CTTTACAAAT CATCAAAACG AMACCAGGTG TATCAAGAAC ATCAGGTATC

e S PR ATy
365 375 385 395 405 415
TTCTTTATGA TTARAGGTGA TGAACAATAC ATCTTTGGTG ATTGTGUAAT CAATCCAGAA

425 435 445 455 465 475
CTTGATTCAC AAGGACTTGC AGAAATTGCA GTAGAAMAGTG CAAMATCAGC ATTA......
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Colony 35:

Aligmment: D:hystudyiMasterisequencing resulticonsensus sequenceshcolony 344tpi. txt

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Alignment: D:%StudyMaster®sequencing result’consensus sequences’colony 3d%wql. txt

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Alignment: D:%StudyiMasterysequencing result’consensus sequenceshcolony 35%arc. txzt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

T e e P e T e
5 15 25 35 45 55
CACGALACAG ATGAAGAAAT TAACAAMAAA GCGCACGCTA TTTTCARACA TGGAATGACT

o T T I
5 15 25 35 45 55
GOGTTTAAAG ACGTGOCAGC CTATGATTTA GGTGOGACTT TAATAGAACA TATTATTAAA
B o T N T I
65 5 85 95 105 115
GAGACGGETT TGAATCOAAG TGAGATTGAT GAAGTTATCA TCGGTAACGT ACTACAAGCA
T I
125 135 145 155 165 175
GRACALGEAC AAAATCUAGE ACGASTTGUT GOTATGAAAG GTGGCTTGOC AGARACAGTA
P P T L e T
185 195 205 215 225 235
CCTGCATTTA CAGTGAATAA AGTATGTGGT TCTGGGTTAS AGTCGATTCA ATTAGCATAT

e e T P e (e e P T e
245 255 265 275 285 295
CAATCTATTG TGACTGGTGA ARATGACATC GTGCTAGCTG GUGGTATGGA GAATATGTCT

CAGTCACCAN TGUTTGTCAA CAACAGTCGC TTCOGGTTTTA AMATGGGACA TCAATCAATG

e T P e [ e P T e
GTTGATAGCA TGGTATATGA TGGTTTAACK GATGTATTTA ATCAATATCA TATGGGTATT

e e o P e e P T e
425 435 445 455 465 475
ACTGCTGAAS ATTTAGTAGA GUAATATGGT ATTTCAAGAG AAGAACAAGA TACATTTGCT

e T P e P e P T e
485 495 505 515
GTAMACTCAC AMCATAMAGC ASTACGTOCA CASCAR. ... ..eooooiir evvnnnnn.

5|| B e N o I e
TTATTAATCC AACAAGCTAA ATCGAACAGT GACACAACGC CGOCAATGCC ATTGGATACT
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Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Alignment: D:\Study'Master‘\sequencing result’consensus sequences‘colony 35%glp. txt

Consersu

Consenasu

Consersu

Consemisu

Consersu

Consemisu

Consersu

Consemisu

Alignment: D:\StudyMaster'sequencing resultconsensus sequences‘colony 3%%gmk. txt

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Alignment: D:\Study\Masterisequencing result‘consensus sequences‘colony 35%\aro. txt

o o e I P I |
5 15 75 35 45 55
AATTTTAATT CTTTAGGATT AGATGATACT TATGAAGCTT TAAATATTCC AATTGAAGAT

e e e e N I
65 5 85 95 105 115
TTTCATTTAL TTAAMGAAAT TATTTCOASA ASAGAATTAG ATGGCTTTAA TATCACAATT

o P I
125 135 145 155 165 175
CCTCATARAG AMCGTATCAT ACCGTATTTA GATTATGTTG ATGAACAAGC GATTAATGCA

185 195 205 215 225 235
GGTGCAGTTA ACACTGTTTT GATAAAAGAT GGCAAGTGGA TAGGGTATAA TACAGATGGT

P o e P I
245 255 265 275 285 295
ATTGGTTATG TTAAMGGATT GCACAGCGTT TATCCAGATT TAGAAAATGC ATACATTTTA

T o T e P I
305 315 325 335 345 355
ATTTTGGGCG CAGGTGOTGE AAGTAAMGGT ATTGCTTATG AATTAGCAAA ATTTGTAAAG

P T O e N F T e T I
365 375 385 335 405 415
COCARATTAA CTGTTGCGAS TAGAACGATG GCTCGTTTTG AATCTTGGAA TTTAAATATA

e e I P I
435 435 445 45
AACCAAATTT CATTGGCAGA TGCTGAAAAG TATTTA.... ....ooooers evnnnn...

O e e I VP I P
5 15 25 35 45 55
GGTGCTGATT GGATTGTCAT CACAGCTGGA TGGGGATTAG CGGTTACAAT GGGTGTGTTT

65 = 85 95 106 115
GUTGTCGGTC AATTCTCAGG TGCACATTTA AACCCAGCGG TGTCTTTAGC TCTTGCATTA

e e e e A Py B e e
125 135 145 155 185 175
GACGGAAGTT TTGATTGGTC ATTAGTTCCT GGTTATATTG TTGCTCAAAT GTTAGGTGCA
B P e P I PP R Free
185 195 205 215 225 235
ATTGTCGGAG CAACAATTGT ATGGTTAATG TACTTGOCAC ATTGGAAAGC GACAGAAGAA

e e e e e P
245 255 265 275 285 295
GCTGGCGCGA AATTAGGTGT TTTCTCTACA GCACCGGUTA TTAAGAATTA CTTTGCCAAC

P e [ N VIO I PR I P
305 315 325 335 345 355
TITTTAAGTG AGATTATCGG AACAATGGCA TTAACTTTAG GTATTTTATT TATCGGTGTA

B e P I PP S P
365 575 385 385 405 415
AMCABMATTG COGATGGTTT AAATCCTTTA ATTGTCGGAG CATTAATTGT TGCAATCGGA

O P P P I P
425 435 445 455 465
TTAAGTTTAG GCGGTGCTAC TGGTTATGCA ATCAACCCAG CACGT..... ..........

e e O I
5 15 25 35 45 55
CGAATATTTG AAGATCCAAG TACATCATAT AAGTATTCTA TTTCAATGAC AACACGTCAA

T e e o O Pl I PO I
75 85 95 105 115
ATGCGTGAAG GTGAAGTTGS TGGCGTAGAT TACTTTTTTA AAACTAGGGA TGOGTTTGAA

Y e
125 135 145 155 185 175
GCTTTAATTA AMGATGACCA ATTTATAGAM TATGCTGAAT ATGTAGGCAA CTATTATGST
e e
185 195 205 215 225 235
ACACCAGTTC AATATGTTAS AGATACAATG GACGAMGGTC ATGATGTATT TTTAGAAATT
e
245 255 265 2715 285 295
GAAGTAGAAG GTGCAAMGCA AGTTAGAAAG AAATTTCCAG ATGCGTTATT TATTTICTTA
e e
305 315 325 335 345 355
GCACCTCCAS GTTTAGATCA CTTGAGAGAG CGATTAGTAG GTAGAGGAAC AGRATCCAAT
e Y e
365 375 385 395 405 415
GAGAMMATAC AMGTCGTAT TAACGAMGCG COTARMGAAG TTGAAATGAT GAATTTA..

239



Cheng QIAN

APPENDIX

Aligrment: D:\StudviMasterisequencing resultconsensus sequencescolony 35%pta. txt

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Congenusu

Consenusu

Cansenusu

Consenusu

Consenusu

Consenusu

Cansenusu

Alignment: D:\studyiMasterisequencing resulticonsensus sequences‘colony 3bhywagl. tut

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

5 1% 35 45 ]
GCAACACAAT TACAAGCAAC AGATTATGTT ACACCAATCG TGTTAGGTGA TGAGACTAAG

B T e P P P I
65 75 g5 95 105 115
GTTCASTCTT TAGCGCAAAA ACTTGATCTT GATATTTCTA ATATTGAATT AATTAATCCT

P e P
125 135 145 155 165 175
GOGACAAGTG AATTGAAAGC TGAATTAGTT CAATCATTTG TTGAACGACG TAAAGGTAAA

B T N O N TN R e R e
185 195 205 215 225 235
GUGACTGAAG AACAAGCACA AGAATTATTA AACAATGTGA ACTACTTCGG TACAATGCTT

e P P e e I e
245 255 265 275 285 295
GTTTATGCTG GTAMAGCAGA TGGTTTAGTT AGTGGTGCAG CACATTCAAC AGGAGATACT

B R R B O B PR TE IPPU P R A
305 315 325 335 345 355
GTGOGTCCAG CTTTACAAAT CATCASAACG AAACCAGGTG TATCAAGAAC ATCAGGTATC

T P LT B e e
365 375 385 395 405 415
TTCTITATGA TTAMGGTGA TGAACAATAC ATCTTTGGTG ATTGTGCAAT CAATCUAGAA

B P P P e
425 435 445 455 465 478
CTTGATTCAC AAGGACTTGC AGALATTGCA GTAGAAAGTG CASAATCAGC ATTA......

Aligrment: D:\Study\Masterisequencing result)\consensus sequencesicolony 35%tpi. txt

P P e P O TR I PR I
25 35 a5 55
CACGAAMCAG ATGAAGAAAT TAACAAAARA GUGCACGCTA TTTTCAAACA TGGAATGACT

75 85 95 105 115

ool
125 135 145 155 165 175
185 195 205 215 225 235
245 255 265 275 285 295

305 315 325 335 345 355

o T e
5 15 25 35 45 55
GCOTTTAMAG ACGTGCCAGC CTATGATTTA GOTGCGACTT TAATAGAACA TATTATTAAA
e T e P T e
65 75 85 95 105 115
GAGACGGGTT TGAATCCAAG TGAGATTGAT GAAGTTATCA TCGGTAACGT ACTACAAGCA
e T e e P T
125 135 145 155 165 175
GOACAAGGAC AAAATCCAGC ACGAATTGCT GCTATGARAG GTGGCTTGCC AGAAACAGTA
e T P [ L P T e
185 195 205 215 225 235
CCTGCATTTA CAGTGAATAA AGTATGTGGT TCTGGGTTAA AGTCGATTCA ATTAGCATAT
e T e [ e P T e
245 255 265 275 285 295
CAATCTATTG TGACTGGTGA AAATGACATC GTGCTAGCTG GUGGTATGGA GAATATGTCT
[ e e T
305 315 325 335 345 355
CAGTCACCAA TGCTTGTCAA CAACAGTCGC TTCGGTTTTA AAATGGGACA TCAATCAATG
e e o e P T
365 375 385 395 405 415
GTTGATAGCA TGGTATATGA TGGTTTAACA GATGTATTTA ATCAATATCA TATGGGTATT
e T [ e P T e
425 435 445 455 465 475
ACTGCTGAAA ATTTAGTAGA GCAATATGGT ATTTCAAGAG AAGAACAAGA TACATTTGCT
T e e [ e P T e

435 495 505 515
GTAMACTCAC AACATARAGC AGTACGTGCA CAGCAA ... ....... ... ..........
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Colony 36:

Alignment : D:\StudviMaster'sequencing result‘consensus sequenceshcolony 36%\arc. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Alignment: D:\Studyv\Master\sequencing result’\consensus sequences‘colony 36%\glp. tzt

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

....é....\ vl b L b L b e b e |
TTATTAATCC AACAAGCTAM ATCGAACAGT GACACAACGC UGGCAATGCC ATTGGATACT

P P e P ) P I
75 85 95
TOTGETGCAS TETCACAGGG TATGATAGGC TATTGGTTGS ARACTGASAT CAATCGCATT

5
TTAACTGAAY TGAATAGTGA TAGAMCTGTA GGCACAATCS TTACACGTGT GGAAGTAGAT
B P P L P L PO I
185 195 205 215 225 235
AAAGATGATC CACGATTCAS TAACCCAACC AAACCAATTG GTCCTTTTTA TACGARAGAA
T P e [ T e e L PRI e
245 285 265 275 285 295
GAAGTTGAAG AATTACAMAN AGAACAGUCA GACTCAGTCT TTAMMGAAGA TGCAGGACGT

| |
365 375

5
AATTTTAATT CTTTAGGATT

e
TTTCATTTAL TTAAAGAAAT

125 136
CCTCATAMAAG AACGTATCAT

1395
GGTGCAGTTA ACACTGTTTT

245 266
ATTGGTTATG TTAAAGGATT

316
ATTTTGGGCG CAGGTGGTGC

365 375
COCAMATTAL CTGTTGCGAA

425
AMCCAMATTT CATTGGCAGA

5 15
GGTGCTGATT GGATTGTCAT

65 75
G6CTGTCGGTC ASTTCTCAGS
ool

g 135
GACGGAAGTT TTGATTGETC

B R
185 195
ATTGTCGGAG CAACAATTGT
B e
245 255
GCTGGOG064 AATTAGGTGT
B P e
305 315
TITTTAAGTG AGATTATCGG
FETTR

385 i
BACRARATTG CCGATGGTTT

R P A e
425 435
TTAAGTTTAG GCGGTGCTAC

GTCACCACTA CCTCAATCTA TACTAGAACA CCAGTTAATT
P T e e T

405

415

5
AMMTATTGTC ATTGCATGCG GTGGTGGCGG TATTCCAGTT

[P DU T
25 95

TATTTCGAAN AMAGAATTAG ATGGCTTTAA

[P D T
155

145
ACCGTATTTA GATTATGTTG ATGAACAAGC

| PR IR N
215

206
GATAAMAGAT GGUAAGTGGA TAGGGTATAA

| PR R T
275

265
GCACAGCGTT TATCCAGATT TAGAARATGC
B Y P

[P R T
325 335

AAGTARAGGT ATTGCTTATG AATTAGCAAA
B I P

[P DU T
395

385
TAGAACGATG GCTCGTTTTG AATCTTGGAA
B I Y

445 455

Alignment: D:\Study‘\Master’sequencing result'\consensus sequenceshcolony 38%aro. txt

R e P P
25 35
AGATGATACT TATGAAGCTT TAAATATTCC

45 55

AATTGAAGAT

R T e .
105 115

TATCACAATT

R I e
165 175

GATTAATGCA

T T e
225 235

TACAGATGET

T T e
285 295

ATACATTTTA

R
345 355

ATTTGTAAAG

N I
405 415

TTTABATATA
465 475

TGCTGAMAAG TATTTA. ... ... coiaiaaa,

2h 35
CACAGCTGGA TGGGGATTAG

[P R
g5 95
TGCACATTTA AACCCAGCGG

14b 156h
ATTAGTTCCT GGTTATATTG

B P
205 215
ATGGTTAATG TACTTGCCAC

265 27h
TTTCTCTACA GCACCGGCTA

B P
325 335
AMCARTGGCA TTAACTTTAG

B P T
385 395
ABATCCTTTA ATTGTCGGAG
S P T
445 455
TGGTTATGCA ATCAACCCAG

241

gre
CGGTTACAAT

el

105
TGTCTTTAGC
R P
165
TTGCTCAAAT

Y P
235
ATTGGARAGC

Y
285
TTAAGAATTA

A
345
GTATTTTATT

RV P
405
CATTAATTGT

oo
55
GEGTGTGTTT

.
115
TCTTGCATTA
vl
175
GTTAGGTGCA
vl
235
GACAGAAGAL
vl
295
CTTTGCCAAC
vl
355
TATCGGTGTA
vl
415
TGCAATCGGA
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Alignment: D:ystudyilaster\sequencing resulthyconsensus sequences\colony S6%gmk. txt

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Conzenusu

Consenusu

Conzenusu

Consenusu

Conzenusu

Consenusu

Conzenusu

Consenusu

Consenusu

Conszenusu

Conserusu

Consenusu

Consenusu

Consenusu

Consenusu

T e P o P AP A
5 35 45 55
CGARTATTTG AAGATCCAAG TACATCATAT AMGTATTCTA TTTCARTGAC AACACGTCAA

T ) P A
75 85 95 105 115
ATGCGTGAMG GTGAAGTTGA TGGCGTAGAT TACTTTTTTA ARACTAGGGA TGOGTTTGAA

125 135 145 155 165 175

RO P RO
185 185 208 215 225 235
ACACCAGTTC AATATGTTAA AGATACAATG GACGAAGGTC ATGATGTATT TTTAGAAATT

e o e o P A
245 255 265 275 285 295
GAAGTAGAAG GTGCAAAGCA AGTTAGAAAG AMATTTCCAG ATGCGTTATT TATTTTCTTA

RO P RO
305 315 325 335 345 355

AU R
365 375 385 395 405 415
GAGAARATAC AAAGTCGTAT TAACGAAGCG CGTAAAGAAG TTGAAATGAT GAATTTA...

Aligmment: D:AStudyiMasterisequencing resultdconsensus sequencesicolony 36\pta. txt

5
GUAACACAAT TACAAGCAAC AGATTATGTT ACACCAATCG TGTTAGGTGA TGAGACTAMG

e e T Y T P e
65 75 85 95 105 115
GTTCAATCTT TAGCGCAAAA ACTTGATCTT GATATTTCTA ATATTGAATT AATTAATCCT

e e e P e e
125 135 145 155 165 175
GOGACANGTG AATTGAAAGC TGAATTAGTT CAATCATTTG TTGAMCGATG TAAAGGTAMA

e o e e N LT B ey
185 195 205 215 235 235
GOGACTGAAG AACAMGCACA AGAATTATTA AACAATGTGA ACTACTTCGG TACAATGCTT
e o o P I e
245 255 265 275 285 295
GTTTATGCTG GTAMMGCAGA TGGTTTAGTT AGTGGTGCAG CACATTCAAC AGGAGACACT
P e e T P B ey
305 315 325 335 345 355
GTGCGTCCAG CTTTACAAAT CATCAAMACG AAACCAGGTG TATCAAGAAC ATCAGGTATC
e e e e I e
365 375 585 395 405 415
TTCTTTATGA TTAMMGGTGA TGAACAATAC ATCTTTGGTG ATTGTGCAAT CAATCCAGAR
e e o P e P e

425 435 445 455 465 475
CTTGATTCAC AMGGACTTGD AGAAATTGCA GTAGAAAGTG CAMMATCAGC ATTA......

75 i3 B 105 11%
| | | |
125 135 145 155 165 178
185 195 205 215 225 235
245 205 265 275 285 295
308 315 325 338 345 358

|
365 375 385 398 405 418
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Colony 37:

Alienment: D:\Study'Master'sequencing result‘consensus sequencesicolony 36%wai. txt

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Alignment: D:%Study\Master\sequencing resulthconsensus sequencescolony 37%arc. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Alignment: D:3ZStudyiMasterisequencing resulthconsensus sequencesicolony 37haro. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

O e L P e
5 15 25 35 45 55
GCOTTTAAAG ACGTGCCAGC CTATGATTTA GGTGCGACTT TAATAGAACA TATTATTAAA

P e L e

65 =] a5 95 105 115
GAGACGGGTT TGAATCCAAG TGAGATTGAT GAAGTTATCA TCGGTAACGT ACTACAAGCA

R e e
125 135 145 155 165 175
GOACAAGGAC ASAATCCAGC ACGAATTGCT GCTATGASAG GTGGCTTGCC AGAAACAGTA
B P e O L P R P T e
185 195 205 715 225 235
CCTGCATTTA CAGTGAATAA AGTATGTGGT TCTGGGTTAA AGTCGATTCA ATTAGCATAT
B N P P Y e
245 265 265 275 285 295
CAATCTATTG TGACTGGTGA AAATGACATC GTGCTAGCTG GCGGTATGGA GAATATGTCT
T o e T T
305 315 325 335 345 355
CAGTCACCAA TGCTTGTCAS CAACAGTCGC TTCGGTTTTA AAATGGGACA TCAATCAATG
B P L P P T e
365 375 385 395 405 415
GTTGATAGCA TGGTATATGA TGGTTTAACA GATGTATTTA ATCAATATCA TATGGGTATT
e e e P L P I
425 435 445 455 465 475
ACTGCTGASS ATTTAGTAGS GCAATATGGT ATTTCAAGAG AAGAACAAGA TACATTTGCT
P e e P Ty Py B e
485 495 505 515 525 535
GTAAMCTCAC ASCATAAAGC AGTACGTGCA CAGCAA. ... ..e...ovenn vnennn...

TTATTAATCC AACAAGCTAA ATCGAACAGT GACACAACGC CGGCAATGCC ATTGGATACT

e T A
85 75 85 95 105 115
TGTGGTGCAL TGTCACAGGG TATGATAGGC TATTGGTTGG AMACTGAAAT CAATCGCATT

e o S P N A
135 135 145 155 165 175
TTAACTGAAL TGAATAGTGA TAGAACTGTA GGCACAATCG TTACACGTGT GGAAGTAGAT
e P P e FRET IR PP R P
185 195 205 215 225 235
AAAGATGATC CACGATTCAA TAACCCAACC AAACCAATTG GTCCTTTTTA TACGAAAGAA
e P P e IR T O o B Fr
245 255 265 275 285 295
GAAGTTGAAG AATTACAAAA AGAACAGCCA GACTCAGTCT TTAAAGAAGA TGCAGGACGT
e P L e [T I P e Fee
305 315 325 335 345 355
GGTTATAGAS AAGTAGTTGC GTCACCACTA CCTCAATCTA TACTAGAACA CCAGTTAATT

T e e e e e o

Taes T avs T Tses T ses T TTwes T Tais
CGAACTTTAG CAGACGGTAA ARATATTGTC ATTECATGCG GTGGTGGOGG TATTCOAGTT

e P I T I
425 435 445 485 465 475
ATASAANMAG ASANTACCTA TGAAGGTGTT GAMGUG.... .......... ....oee...

T e I P T
5 55
AATTTTAATT CTTTAGGATT AGATGATACT TATGAAGCTT TARATATTCC AATTGAAGAT
e e P e e
65 5 85 95 105 115
TTTCATTTAL TTAAAGAMAT TATTTCGAAS AAAGAATTAG ATGGCTTTAL TATCACAATT
P e P e P
195 135 145 155 185 175
CCTCATAAAG AACGTATCAT ACCGTATTTA GATCATGTTG ATGAACAAGC GATTAATGCA
P e I T e e P
185 195 205 215 225 235
GGTGUAGTTA ACACTGTTTT GATAAAAGAT GACAAGTGGA TAGGGTATAL TACAGATGGT
e o e P
245 255 265 275 285 235
ATTGGTTATG TTAAAGGATT GCACAGCGTT TATCCAGATT TAGARAATGC ATACATTTTA
O O O [ i R R |
305 315 325 335 345 355
ATTTTGG6CG CAGGTGETGC AAGTAAAGGT ATTGUTTATG AATTAGCAAS ATTTGTAAAG

B P L PO e PRI Py PR R |
365 375 385 395 405 415
COCABATTAL CTGTTGOGASL TAGAACGATG GUTCGTTTTG AATCTTGGAL TTTAAATATA

e e e P I e
425 435 445 455 455 475
AACCABATTT CATTAGCAGA TGCTGAMAG TATTTA.... .......... ..........
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Aligrment: D:yvsStudyiMasterisequencing result’consensus sequenceshcolony 37h%glp. txt

Consenusu

Consenusu

Consenuisu

Consenusu

Consenisu

Consenusu

Consenusu

Consenusu

Alignment: D:3\StudyiMasterisequencing resultdconsensus sequences'colony 37h\emk. txt

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Alignment: D:h\StudyiNasterisequencing resulthconsensus sequenceshcolony 3T\pta. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

R O e O O P [ P I |
5 15 25 35 45 55
GGTGCTGATT GGATTGTCAT CACAGCTGGA TGGGGATTAG CGGTTACAAT GGGTGTGTTT

e P e P L e
55 75 85 95 108 115
GCTGTCGGTC AATTCTCAGG TGCACATTTA AACCCAGCGG TGTCTTTAGC TCTTGCATTA

P e O P e O o R
125 135 145 155 165 175
GACGGAAGTT TTGATTGGTC ATTAGTTCCT GGTTATATTG TTGCTCAMAT GTTAGGTGCA

T e e e L (TT TS Ry Py
185 195 205 215 225 235
ATTGTCGGAG CAACAATTGT ATGGTTAATG TACTTGCCAC ATTGGAAAGC GACAGAAGAL

e o o L (T R e
245 255 265 275 285 295
GCTGGUGCGA AATTAGGTGT TTTCTCTACA GCACCGGCTA TTAAGAATTA CTTTGCCAAC

T o e Tl N (ET TS Eey P
305 315 325 335 345 355
TITTTAAGTG AGATTATCGG AACAATGGCA TTAACTTTAG GTATTTTATT TATCGGTGTA

365 375 385 395 405 415
AACABARTTG CCGATGGTTT AMATCCTTTA ATTGTCGGAG CATTAATTGT TGCAATCGGA

P P P P O PP I |
425 435 445 455 465 475
TTAAGTTTAG GCGGTGCTAC TGGTTATGCA ATCAACCCAG CACGT..... ..........

GAGAAAATAC AMSGTCOTAT TAACGAAGCG COTASAGAAC TTGAAATGAT GAATTTA...

5 15 25 35 45 EE
GCAMCACAAT TACAAGCAMC AGATTATGTT ACACCAATOG TGTTAGGTGA TGAGACTAAG

65 75 85 95 105 115
OTTCAATCTT TAGCOCAAAA ACTTAATCTT GATATTTCTA ATATTGAATT AATTAATCCT
... [ [ |
125 135 145 155 165 175

... [ [ |
185 195 205 215 225 235

65
CTTGATTCAC AAGGACTTGC AGAMATTGCA GTAGAAAGTG CAAAATCAGC ATTA
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Colony 38:

Consensus

Consensus

Conszensus

Conszensus

Consensus

Consensus

Consensus

Alignment: D:\StudyiMastersequencing resulthconsensus sequenceshcolory 3Thvwai. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Alignment: D:%\StudyiMaster'sequencing resultyconsensus sequencesicolony 38%arc. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Alignment: D:\Study'\Master'sequencing resultlconsensus sequenceshcolony 37%tpi. txt

2d5 255 265 275 285 235

305 315 325 335 345 3ok

R R R el . R N .
4

5 - - |- - - -
GCOTTTAAAG ACGTGOCAGC CTATGATTTA GOTGCGACTT TAATAGAACA TATTATTAAA

T e e e e I
65 75 35 95 105 115

GAGACGGGTT TGAATCCAAG TGAGATTGAT GAAGTTATCA TCGGTAACGT ACTACAAGCA

Tiss T TTizs T TTTies 0 TTTiss 0 T Ties T Taws
GGACAAGGAC AAAATCCAGC ACGAATTGCT GUTATGAAMG GTGGCTTGOC AGAAACAGTA

iss 0 T Ties ) TTTmos 0 T Tmip 0 T Taas T Tams
CCTGOATTTA OGGTGAATAA AGTATGTGGT TCTGOGTTAA AGTCGATTCA ATTAGCATAT

B e L T T M
245 255 265 275 285 295

CAATCTATTG TGACTGGTGA AMAATGACATC GTGCTAGCTG GOGGTATGGA GAATATGTCT

sos T TTms T T3 0 "TTss 0 "U'sap T T Tem
CAATCACCAA TOOTTGTCAA CAACAGTOGC TTTGGTTTTA AAATGGGACA TCAATCAATG

“Tzes vs 0 735 UTmes 0 T Taos T Tais
GTTGATAGCA TGGTATATGA TGOTTTAACA GATGTATTTA ATCAATATCA TATGGGTATT

B P T P
425 435 445 455 465 475

AMOTGCTGAAS ATTTAGTAGA GCAATATGGT ATTTCAMGAG AAGAACAAGA TACATTTGCT

e T T e P
435 495 505 515
GTAAACTCAC AACAAAAAGC AGTACGTGUA CAGCAA. ... .......... ..........

P P P A T I e
5

15 25 35 45 55
TTATTAATCC AACAAGCTAM ATCGAACAGT GACACAACGT CGGUAATGCC ATTGGATACT

245
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Alignment: D:\Study\Naster‘sequencing resultdconsensus sequences‘colony 33\aro. txt

Congenusu

Consenusu

Consenusu

Congenusu

Consenusu

Consenusu

Congenusu

Consenusu

Aligrment: D:A\StudyiMasterisequencing resulthconsensus sequencesicolony 38%glp. txt

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Aligrment: D:\Study¥\Master'sequencing result)consensus sequences‘\colony 38\zmk. txt

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

5 5 5 5
ANTTTTAATT CTTTAGGATT AGATGATACT TATGAAGCTT TAAATATTCC AATTGAAGAT

e P e T e
85 75 g5 95 105 115
TTTCATTTAL TTAAAGAAAT TATTTCGALS AAMGAATTAG ATGGCTTTAA TATCACAATT

e O O N N T R e
125 135 145 155 165 175
CCTCATALLG AACGTATCAT ACCGTATTTA GATTATGTTG ATGAACAAGC GATTAATGCA

e P P P I
185 195 205 215 225 235
GGTGCAGTTA ACACTGTTTT GATAAAAGAT GGCAAGTGGA TAGGGTATAA TACAGATGGT

P e P L P i e
245 255 265 275 285 295
ATTGGTTATG TTAAAGGATT GCACAGCSTT TATCCAGATT TAGAARATGC ATACATTTTA

o P e e e e
305 315 325 335 345 355
ATTTTGG6CG CAGGTGGTGC AAGTAAAGGT ATTGCTTATG AATTAGCAAL ATTTGTAALG

e e e T B R I
365 375 385 395 405 415
CCCAAATTAA CTGTTGCGAA TAGAACGATG GCTCGTTTTG AATCTTGGAA TTTAAATATA

B Y Y I I e
5 15 25 35 45 55
GGTGCTGATT GGATTGTCAT CACAGCTGGA TGGGGATTAG CGGTTACAAT GGGTGTGTTT
B Y Y Y I I e
55 75 g5 95 105 115
GCTGTCGGTC AATTCTCAGG TGCACATTTA AACCCAGCGG TGTCTTTAGC TCTTGCATTA
B P P Y P I
125 135 145 155 165 175
GACGGAAGTT TTGATTGGTC ATTAGTTCCT GGTTATATTG TTGCTCAMAT GTTAGGTGCA
e e e P ) P ey
185 195 205 215 225 235
ATTGTCGGAG CAACAATTGT ATGGTTAATG TACTTGCCAC ATTGGAAAGC GAUAGAAGAA
e P e P L P e
245 255 265 275 285 295
GCTGGCGCGA AMTTAGGTGT TTTCTCTACA GCACCGGCTA TTAAGAATTA CTTTGCCAAC
e P e P e P ey
305 315 325 335 345 355
TTTTTAMGTG AGATTATCGG AACAATGGCA TTAACTTTAG GTATTTTATT TATCGGTGTA
e P e P e P e
365 375 385 395 405 415
AACAAAATTG CCGATGGTTT AAATCCTTTA ATTGTCGGAG CATTAATTGT TGCAATCGGA
e O P P e

425 435 445 455 46
TTAMGTTTAG GCGGTGCTAC TGGTTATGCA ATCAACCCAG CACGT..... ..........

125 135 145 155 165 175
185 195 205 215 225 235

245 255 265 275 285 295

GAGAMMATAC AMAGTCGTAT TAACGAAGCG COTAAAGAAG TTGAAATGAT GAATTTA...
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Alignment: D:\StudviMaster'\sequencing result‘consensus sequences‘colony 38%\pta. txt

Consenusu

Conserusu

Consenusu

Consenusu

Conserusu

Consenusu

Consenusu

Conserusu

Consenusu

Congenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Alignment: D:%StudyiMasterisequencing result’consensus sequencesicolony 38%yvqi. txt

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

e L P e P e P I
5 15 25 35 45 55
GCAACACAAT TACAAGCAAC AGATTATGTT ACACCAATCG TGTTAGGTGA TGAGACTAAG

GTTTATGCTG GTAAAGUAGA TGGTTTAGTT AGTGGTGCAG CACATTCAAC AGGAGACACT

R T e e N P B e e R
305 315 325 335 345 355
GTGOGTCCAG CTTTACARAT CATCAAAMCG AAACCAGGTG TATCAAGAAC ATCAGGTATC

[ ] [ ] T
425 435 445 455 485 475

e e e e e A e
5 15 25 35 45 55
GOGTTTAAMG ACGTGCCAGC CTATGATTTA GGTGUGACTT TAATAGAACA TATTATTAAA
e e e e e e
65 75 35 95 105 115
GAGACGGGTT TGAATCCAAG TGAGATTGAT GAAGTTATCA TCGGTAACGT ACTAUAAGCA
B O L T e
125 135 145 155 165 175
GEACAAGGAC AAMATCCAGC ACGAATTGCT GCTATGAAMG GTGGUTTGCC AGAMACAGTA
B o T e L P Ty e
185 195 205 215 225 235
CCTGCATTTA CAGTGAATAA AGTATGTGGT TCTGGGTTAA AGTCGATTCA ATTAGCATAT
e e e e P I e
245 255 265 275 285 295
CARTCTATTG TGACTGGTGA AAATGACATC GTGCTAGCTG GCGGTATGGA GAATATGTCT
e o e e e
305 315 325 335 345 385
CAGTCACCAS TGCTTGTCAA CAACAGTCGC TTCGGTTTTA AAATGGGACA TCAATCAATG
B e L P T e
365 375 385 395 405 415
GTTGATAGCA TGGTATATGA TGGTTTAACA GATGTATTTA ATCAATATCA TATGGGTATT
B o T N N T
425 435 445 455 465 475
ACTGCTGAMS ATTTAGTAGA GUAATATGGT ATTTCAAGAG AAGAACAAGA TACATTTGCT
e e e e o e e

485 95 505 515 525 535
GTARACTCAC AACATAAAGC AGTACGTGCA CAGCAA. ... .......... ..........
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Colony 39:

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consenusu

Consenusu

Consenusu

Consermsu

Consenusu

Conserusu

Consermusu

Consermusu

Alignment : D:y\StudyMastersequencing resulthconsensus sequencesicolony 39%glp. txt

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Conserusu

Consenusu

Alignment: D:\Studv'Masterisequencing resulthconsensus sequencesicolony 39%are. txt

5 15 25 35 45 55
TTATTAATCC AACAAGCTAA ATCGAACAGT GACACAACGC CGGCAATGOC ATTGGATACT

[P
5

B P B P
105 115

6 95
TGTGGTGCAA TGTCACAGGG TATGATAGGC TATTGGTTGG AAACTGAMAT CAATCGCATT

125 135 145 155 165 175
TTAACTGAAA TGAATAGTGA TAGAACTGTA GGCACAATCG TTACACGTGT GGAAGTAGAT

135 195 205 21b 225 235
AMMGATGATC CACGATTCAA TAACCCAACC AMACCAATTG GTCCTTTTTA TACGAAAGAA

R
245

sl
255

ol
265

sl sl ol
275 285 295

GAAGTTGAAG AATTACAAMA AGAACAGCCA GACTCAGTCT TTAAAGAAGA TGCAGGACGT

R
305

.
315

ol
32b

sl e ol
335 345 356

GGTTATAGAA AAGTAGTTGC GTCACCACTA CCTCAATCTA TACTAGAACA CCAGTTAATT

365 375 385 395 405 415
CGAACTTTAG CAGACGGTAA AMATATTGTC ATTGCATGCG GTGGTGGCGG TATTCCAGTT

P P
425

“agn

“agh

D T I P T e
455 465 475

ATAAAAAAAMG AAAATACCTA TGAAGGTGTT GAAGCG. ... ... coiiean..,

5 15
ASTTTTAATT CTTTAGGATT

.?é”

65
TTTCATTTAA TTAAAGAMAT

o5

135

CCTCATAAAG AACGTATCAT

"igs 195
GGTGCAGTTA ACACTGTTTT

‘345

"5

ATTGGTTATG TTAAAGGATT

R P
305

[
315

ATTTTGGGCG CAGGTGGTGE

I
365

575

CCCABATTAL CTGTTGCGAA

25
AGATGATACT

.
g5
TATTTCGARY

I P
145
ACCGTATTTA

205
GATAAKAGAT

“a65
GCACAGCOTT
\

S
AAGTAKAGGT

“335
TAGAACGATG

425 435 445
AMCCAAMTTT CATTGGCAGA TGCTGAAAAG

5
GGTGCTGATT
N P
65
GCTGTCGGTC

125
GACGGAAGTT

)
ATTETCOOAG
| |

s
GCTGCGCGA

505
TTTTTAAGTG

565
BACARAATTG
[P

e
TTAAGTTTAG

15
GGATTGTCAT

B
75
ANTTCTCAGG

135
TTGATTGETC

195
CAATAATTGT
R

255
AATTAGGTGT
515
AGATTATCGS

"7
CCGATGGTTT
| \

SO
GOGGTGCTAC

a5
CACAGCTGGA
Ll
bit)
TGCACATTTA
[

145
ATTAGTTCCT
C205
ATGGTTAATG
P P

265
TTTCTCTACA
“325
AACAATGGCA
Ry P
385
AMATCCTTTA

g
TGGTTATGCA

248

Alignment: D:\Study'‘\Master\sequencing result‘consensus sequences‘colony 39%aro. txt

PP O P I A
35 45 55
TATGASGCTT TAAATATTCC AATTGAAGAT

PP Y PN I
95 105 115
ABAGASTTAG ATGGCTTTAS TATCACAATT

S O VT R
155 165 175
GATTATGTTG ATGAACASGC GATTAATGCA

P O e A
215 225 235
GOCAAGTGGA TAGGGTATAA TACAGATGGT

PP B e R
275 285 295
TATCCAGATT TAGAAAATGC ATACATTTTA

N e O O
335 345 355
ATTGCTTATG AATTAGCAAN ATTTGTAAAG

B O L I A
395 405 415

GCTCGTTTTG AATCTTGGAS TTTAAATATA
B P P R

R P
455 465 475
TATTTA ..t veiieiis eeannn

P I VP I P
35 45 55
TGGGGATTAG CGGTTACAAT GGGTGTGTTT

B P I M
95 105 115
ANCCCAGCGG TGTCTTTAGC TCTTGCATTA

e AP A
155 165 175
GGTTATATTG TTGCTCAAAT GTTAGGTGCA
B Y N A M

215 225 235
TACTTGOCAC ATTGGAAAGE GACAGAAGAA
B P e P

275 285 295
GUACCGGOTA TTAAGAATTA CTTTGCCAAC
B Y A M

335 345 355

TTAACTTTAG GTATTTTATT TATCGGTGTA

B e e P
395 405 415
ATTGTCGGAG CATTARTTGT TGUAATCGGA

Tass 465
ATCAACCCAG CACGT. ... ...o......
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Aligrment: D:\Study'Master\sequencing result'consensus sequencesicolony 39%zmk. txt

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Alignment: D:\Study‘Mastersequencing result’\consensus sequencesi\colony 39%pta. txt

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Alignment: D:yStudyiMastersequencing resulticonsensus sequenceshcolony 39%tpi. txt

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

5 15 25 35 45 55
COAATATTTG AAGATCCARG TACATCATAT AAGTATTCTA TTTCAATGAC AACACGTCAL

e e e o ) T R
85 95 105 115
ATGCGTGAAG GTGAAGTTGA TGGCGTAGAT TACTTTTTTA ASACTAGGGA TGCGTTTGAA

P O P e A
125 135 145 155 165 175
GCTTTAATTA AAGATGACCA ATTTATAGAA TATGCTGAAT ATGTAGGCAS CTATTATGGT

e e A N .
1385 195 205 215 225 235
ACACCAGTTC AATATGTTAA AGATACAATG GACGAAGGTC ATGATGTATT TTTAGAAATT

B L e P L PR B A
245 255 265 275 285 295
GAAGTAGAAG GTGCAAAGCA AGTTAGAALG AMATTTCCAG ATGUGTTATT TATTTTCTTA

e e L e PO L T O P
305 315 325 335 345 355
GCACCTCCAS GTTTAGATCA CTTGAGAGAG CGATTAGTAG GTAGAGGAAC AGAATCCAAT

e T P R e R .
365 375 385 395 405 415
GAGAASATAC AMAGTCGTAT TAACGAAGCG COTAMAGAMG TTGAAATGAT GAATTTA..

e P e P A
5 25 35 45 55
GCAACACAAT TACAAGCAAC AGATTATGTT ACACCAATCG TGTTAGGTGA TGAGAUTAAG

e o e PP R e
65 g5 a5 105 115
GTTCAATCTT TAGCGCASAL ACTTGATCTT GATATTTCTA ATATTGAATT AATTASTCCT

e e e
125 135 145 155 165 175
GUGACAAGTG AATTGAAAGC TGAATTAGTT CAATCATTTG TTGAACGACG TAAAGGTAAL

B e P R .
185 19k 205 215 225 235
GUGACTGAAG AACAAGCACA AGAATTATTA AACAATGTGA ACTACTTCOGG TACAATGCTT

e S T B
245 b5 265 275 285 295
GTTTATGCTG GTAAAGCAGA TGGTTTAGTT AGTGGTGCAG CACATTCAAC AGGAGACACT

e
305 315 325 335 345 355
GTGCGTCCAG CTTTACAAAT CATCAAAACG AAACCAGGTG TATCAAGAAC ATCAGGTATC

B e T P
365 375 385 395 405 415
TTCTTTATGA TTAMAGGTGA TGAACAATAC ATCTTTGGTG ATTGTGCAAT CAATCCAGAA
) P I [ooon

T4z 435 445 455 485 T ars
CTTCATTCAC AAGCACTTOC AGAAATTOCA CTACAAAGTG CAAAATCAGC ATTA......

e e e e P I
5 15 25 35 45 55
CACGAAACAG ATGAAGAAAT TAACAAAAMA GCGCACGCTA TTTTCAAACA TGGAATGACT

e e N PP T A
65 75 105 115
CCAATTATTT GTGTTGGTGA AACAGATGAA GAGCGTGAAA GTGGTAAAGC TAACGATGTT

o e e P o e
125 135 145 155 165 175
GTAGGTGAGC AAGTTAAGAS AGCTGTTGCA GGTTTATCTG AAGATCAACT TAAATCAGTT

B N P L N B P L P R Fr
185 195 205 215 225 235
GTAATTGCTT ATGAGCCAAT CTGGGCAATC GGAACTGGTA AATCATCAAC ATCTGAAGAT

L P I P P P
245 255 265 275 285 295
GCAAATGAML TGTGTGCATT TGTACGTCAS ACTATTGCTG ACTTATCAAG CAAAGAAGTA

B N P L P ) F T L T R
305 515 325 335 545 355
TCAGAGCAS CTOGTATTCA ATATGGTGGT AGTGTTAMAC CTAACAACAT TAAAGAATAC

e o ) P A

365 375 385 395 405 415
ATGOCACAAA CTGATATTGA TGOGOCATTA GTAGCTOOC0 CArovvvvrr vennrrnnn,

249
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Colony 40:

Aligrment: D:\Studv\Master'sequencing resultdconsensus sequences'colony 39%wai. txt

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Alignment: D:\Study\Master'\sequencing resultlconsensus sequenceshcolony 40%arc. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Alignment: D:%ZStudyiMasterisequencing resulthconsensus sequenceshcolony 40%aro. txt

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

5
GCGTTTAAAG

A P

85

CAGACGOOTT
|

Tazs
GGACAAGGAC

Tims
CCTGCATTTA

o
CAATCTATTG

305
CAGTCACCAA

365
GTTGATAGCA

425
ACTGUTGARL

485
GTAMMCTCAC

5
TTATTAATCC

N
65

TGTGGTGCAA

|

125
TTAMTGAAA

s
AAAGATGATE

TTadb
GAAGTTGAAG
| \

RS
GGTTATAGAA

365
COARCTTTAG
|

T 4o
ATARAAAAAG

5
ABTTTTAATT
\

e
TTTCATTTAA
\ |

g
CCTCATAAAG

185
GGTGCAGTTA

24
ATTGGTTATG

R
305
ATTTTGGGCG

EEEY TR
COCAAATTAS

“ags
ABCCAAATTT

35 45 55
ACGTGCCAGC CTATGATTTA GGTGCGACTT TAATAGAACA TATTATTAAM

l...
75
TCAATCCAAG
N P
135
AMAATCCAGC
195
CAGTGAATAA
ol
TGACTGGTGA
315
TGCTTGTCAL
378
TGGTATATGA

435
ATTTAGTAGA

495
AACATAAMGC

[
15
AACAAGOTAL
R
75
TGTCACAGGS
.
135
TGAATAGTGA
195
CACGATTCAA
" a5E
AATTACAAAA
.
315
AAGTAGTTGC
375
CAGACGOTAA

S
AAAATACCTA

...
15
CTTTAGGATT

e
75
TTAAAGAAAT
B
135
BACGTATCAT
195
ACACTGTTTT
)
TTAAAGGATT

vl
315
CAGGTGETGE

R
375
CTETTCCOAL
“a3h
CATTGOCAGA

B
85

el
115

95 105

TGAGATTGAT GAAGTTATCA TCOGGTAACGT ACTACAAGCA
e e P e P
145 155 185 175

ACGANTTGCT GUTATGAAMG GTGGCTTGCC AGAMACAGTA

05 215

[V U U
235

225
AGTATGTGGT TCTGGGTTAA AGTCGATTCA ATTAGUATAT

Bes 275 285 295
MARTGACATC GTGCTAGCTG GCGGTATGGA GAATATGTCT

325 335 345 355
CARCAGTCGC TTCGGTTTTA AAATGGGACA TCAATCAATG

385 395 405 415
TGGTTTAACA GATGTATTTA ATCAATATCA TATGGGTATT

445 455 465 475
GCAATATGGT ATTTCAAGAG AAGAACAAGA TACATTTGCT

[P R
505 515
AGTACGTGCA CAGCAA. ...

I Y - S
ATCGAACAGT GACACAACGC CGGCAATGCC ATTGGATACT
SR I DA IR AP IR |
a5 105 115
TATGATAGGC TATTGGTTGG AAACTGAMAT CAATCGCATT
e P Y P I

145 155 165 175
TAGAACTGTA GGCACAATCG TTACACGTGT GGAAGTAGAT
PR PP e [ IR PPN IR P

205 215 225 235
TAAMCCCAACT AAMCCAATTG GTCCTTTTTA TACGAAAGAA

P I
265 275 285 295
HGARCAGCCA GACTCAGTCT TTARAGAAGA TGCAGGACGT

B N P L Y e
325 335 345 355
GTCACCACTA CCTCAATCTA TACTAGAACA CCAGTTAATT
T o P I

385 395 405 415
AAATATTGTC ATTGCATGCG GTGGTGGCGE TATTCCAGTT

445 455
TGAMGGTGTT GAAGCG. ...

25 35
AGATGATACT TATGAAGCTT
[P IPUUU
25 a5
TATTTCGAAL AAMGAATTAG
P A T P

145 155
ACCGTATTTA GATTATGTTG
205 215
GATAAMAGAT GOCAMGTGGA

265 275
GUACAGCGTT TATCCAGATT

I R
325 335
ABGTARAGGT ATTGCTTATG

PR U I P
385 395
TAGAACGATG GCTCGTTTTG
445 " 455
TGCTGALALG TATTTA. ...

250

[P R P
45 55
TAARTATTCC AATTGAMGAT
B I P
105 115
ATGGCTTTAA TATCACAATT
S P I P
165 175
ATGAACAAGC GATTAATGCA
[P R I
225 235
TAGGGTATAA TACAGATGGT
[P R I

285 295
TAGAAMATGT ATACATTTTA

B O R
345 355
ARTTAGCAAN ATTTGTAAAG

P AR
AATCTTGGAL TTTAMATATA
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Alignment: D:\StudyMasterisequencing resul thconsensus sequenceshcolony 40%glp. txt

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Alignment: D:\StudviMasterh\sequencing result)consensus sequencesicolony 40%gmk. txt

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Alignment: D:%\StudyiMasterisequencing result'consensus sequencesicolony 40%pta. txt

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

e e e e e
5 15 25 35 55
GGTGCTGATT GGATTGTCAT CACAGCTGGA TGGGGATTAG CGGTTACAAT GGGTGTGTTT

T o e o e e e e e
65 75 25 95 105 115
GCTGTCGGTC AATTCTCAGG TGCACATTTA AACCCAGCGG TGTCTTTAGC TCTTGCATTA

e e e P
125 135 145 155 165 175
GACGGAAGTT TTGATTGGTC ATTAGTTCCT GGTTATATTG TTGCTCAAAT GTTAGGTGCA

O e o e e o I P
185 195 205 215 225 236
ATTGTCGGAG CAACAATTGT ATGGTTAATG TACTTGCCAC ATTGGABAGT GACAGAAGAA

e P e L e P
245 755 265 275 285 295
GCTGGCGOGA AATTAGGTGT TTTCTCTACA GCACCGGCTA TTAAGAATTA CTTTGOCAAC
T e ) PP e PR IO P
305 315 325 335 345 355
TTTTTAAGTG AGATTATCGG AACAATGGCA TTAACTTTAG GTATTTTATT TATCGGTGTA
P e L e P
365 375 385 395 405 415
AACAAMATTG CCGATGGTTT AAATCCTTTA ATTGTCGGAS CATTAATTGT TGCAATCGGA

O e e o e T e e e
425 435 445 455 465 475
TTAAGTTTAG GCGGTGCTAC TGGTTATGCA ATCAACCCAG CACGT..... ..........

P e P N PRl PP P I RN R A
25 35 45 55
CGAATATTTG AAGATCCAAG TACATCATAT AAGTATTCTA TTTCAATGAC AMCACGTCAA

e o e P I
5 5 85 95 105 115
ATGOGTGAAG GTGAAGTTGA TGGOGTAGAT TACTTTTTTA AAACTAGGGA TGOGTTTGAA

e o ) o I
125 135 145 155 165 175
GCTTTAATTA AAGATGACCA ATTTATAGAA TATGCTGAAT ATGTAGGCAA CTATTATGGT

e O O ] ) I
185 195 205 215 225 235
ACACCAGTTC AATATGTTAA AGATACAATG GACGAAGGTC ATGATGTATT TTTAGAAATT

B s N FRETY EPPUY PP EPDU PR P A
245 255 265 275 285 295
GAAGTAGAAG GTGCAAAGCA AGTTAGAAAG AAATTTCCAG ATGCGTTATT TATTTTCTTA

T e e e P P I e
305 315 325 335 345 355
GCACCTCCAA GTTTAGATCA CTTGAGAGAG CGATTAGTAG GTAGAGGAAC AGAATCCAAT

L ) o I
365 375 385 395 405 415
GAGAMAATAC AAAGTCGTAT TAACGAAGCG CGTAAAGAAG TTGAAATGAT GAATTTA..

5 15 25 35
CCAACACAAT TACAACCAAC AGATTATGTT ACACCAATCG TCTTAGCTGA TCAGACTAMG

&5 75 85 a5 5
GTTCAATCTT TAGCGCAAAL ACTTGATCTT GATATTICTA ATATTGAATT AATTAATCCT

o e L P R P I e
125 135 145 155 165 175
GOGACAAGTG AATTGAAAGC TGAATTAGTT CAATCATTTG TTGAACGACG TAAMGGTAAN

e L P e PP R e
185 195 205 215 225 235
GOGACTGAMG AACAAGCACA AGAATTATTA AACAATGTGA ACTACTTCGG TACAATGCTT

e I e e P B P e A
245 55 265 275 285 295
GTTTATGCTG GTARAGCAGA TGGTTTAGTT AGTGGTGCAG CACATTCAAC AGGAGACACT

e O P PO O P e P e P
3

GTGCGTCCAG CTTTACAAAT CATCAAAACG AAACCAGGTG TATCAAGAAC ATCAGGTATC

e T e e (T Eepy) PP U P
365 375 385 395 405 415
TTCTTTATGA TTARAGGTGA TGAACAATAC ATCTTTGGTG ATTGTGUAAT CAATCCAGAA

425 435 445 455 465 475
CTTGATTCAC AAGGACTTGC AGAAATTGCA GTAGAAAGTG CAAAATCAGC ATTA......
251
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Colony 41:

Aligrment: D:\Study\Master\sequencing resultconsensus sequenceshcolony 40%tpd. txt

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Alignment: D:\Study'\Master‘sequencing result'\consensus sequenceshcolony 40%vqi. txt

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

alignment: D:\StudyiMaster\sequencing result'consensus sequenceshcolony 4lhare. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

B U I
5 15 45
CACGAMACAG ATGAAGAAAT TAACAMAAAL GCGCACGCTA TTTTCAAACA TGGAATGACT

I
125

CigE

T
245

S
305

Cg6E

e
GTAGGTGAGE AAGTTAAGAA AGCTGTTGCA GGTTTATCTG AAGATCAACT TAMATCAGTT
. B T
GTAATTGCTT ATGAGCCAAT CTGGGCAATC GCAACTGGTA AATCATCAAC ATCTGAAGAT
e S R
GUAMATGASS TGTGTGUATT TGTACGTCAA ACTATTGCTG ACTTATCAAG CASAGAAGTA

S
ATGGCACAAN CTGATATTGA TGGGGCATTA GTAGGTGGCG CA

i3
75

s
138 145

195 205

e
255 265

R
318 325

i 385

35

P O
95 108

e
155 165

I P R .
335 345

...
55

ol
115

175

N

e
355

5
GOGTTTAALG
.
65
GAGACGGGTT
.
125
GEACAAGGAC
.
185
CCTGCATTTA
.
245
CAATCTATTG
.
305
CAGTCACCAA
.
365
GTTGATAGCA
.
425
ACTGCTGAAN
.
485
GTARACTCAC

15 25
ACGTGCCABC CTATGATTTA
P PP T
75 85
TGAATOCAMG TGAGATTGAT

49t 505
AACATAAAGC AGTACGTGCA

35 45
GGTGCGACTT TAATAGAACH

TATTATT Ak
.
115
ACTACAAGCA
-
175
AGARACAGTA
.
235
ATTAGCATAT
.
295
GAATATGTCT
.
355
TCARTCAATG
.
415
TATGGGTATT
.
475
TACATTTGCT

5
TTATTAATCC
-

65
TGTGGTGC AL
.

125
TTAACTGAAM

GAAGTTGAMG

e —
GOTTATAGAA

.
365
CGARCTTTAG

15 25
AACAAGCTAM ATCGAACAGT

R ) R
75 85
TGTCACAGGG TATGATAGGC

R ) R
135 145
TGAATAGTGA TAGAACTGTA

AATTACAAMS AGAACAGOCA

B P R e
315 325
AAGTAGTTGC GTCACCACTA

P P P A
375 385
CAGACGGTAS AAATATTGTC

435 445
AABATACCTA TGAAGGTGTT

252

35 45 55
GACACAACGC CGGCAATGCC ATTGGATACT

95 105 115
TATTGGTTGS AAACTGAAAT CAATCGCATT

155 165 175
GOCACKAATCG TTACACGTST GGAAGTAGAT

3
CCTCAATCTA TACTAGAACA CCAGTTAATT

B N R
395 405

ATTGCATGCG GTGGTGGOGE TATTCCAGTT

.
415

-
65 85h
CCBATTATTT GTGTTGGTGA AACAGACGAL GAGCGTGAML GTGOTAAAMGC TAMCGATGTT

TCAGAAMGCAS CTOGTATTCA ATATGGTGGT AGTGTTAAAC CTAACAACAT TAMAGAATAC
o
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APPENDIX

Aligmment: D:\Study\Master\sequencing result'consensus sequencestcolony 41%aro. txt

Consenusu

Consermsu

Consenusu

Consenusu

Consermsu

Consenusn

Consenusu

Consermsu

Consenusu

Congenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

3
ATTTTGGGCG CAGGTGGTGC AAGTAAAGGT ATTGCTTATG AATTAGUAAL ATTTGTAAMG
O e P o L A I

365 37h 3ab 386 405 415
CCOAAATTAA CTGTTGCGAA TAGAACGATG GCTCGTTTTG AATCTTGGAA TTTABATATA |

| |
455 465 475

GCTGTCGGTC AATTCTCAGG TGCACATTTA AACCCAGCGG TGTCTTTAGC TCTTGCATTA

P P O Ol P
125 135 145 155 185 175
GACGGAAGTT TTGATTGGTC ATTAGTTCCT GGTTATATTG TTGCTCAAAT GTTAGGTGCA

185 195 205 215 225 236
ATTGTCGGAG CAACAATTGT ATGGTTAATG TACTTGCCAC ATTGGAAAGT GACAGAAGAL

e P e P R e
245 255 265 275 285 245
GCTGGCGUGA AATTAGGTGT TTTCTCTACA GUACCGGCTA TTAAGAATTA CTTTGCCAAC

B T [ O PR R rrT
305 315 325 335 345 355
TTTTTARGTG AGATTATCGG AACAATGGCA TTAACTTTAG GTATTTTATT TATCGGTGTA

I I [
425 435 445 455 465 475

245 255 265 275 285 295
305 315 325 335 345 355

365 375 385 395 405 415
GAGAMAATAC AAAGTCGTAT TAACGAAGCG COTAAAGAAG TTGARATGAT GAATTTA...

253
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APPENDIX

Alignment: D:\Study\Master'sequencing resulticonsensus sequenceshcolony 41%pta. txt

Consermsu

Consenusu

Consermsu

Consenusu

Consermsu

Consenusu

Consermsu

Conserusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Alignment : D:\Study'Masterisequencing result'consensus sequenceshcolony 41%7qi. txt

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

e P e P PR I P T e
5 15 25 35 45 55
GOAACACAAT TACAAGCAAC AGATTATGTT ACACCAATCG TGTTAGGTGA TGAGACTAAG

GTTCAATCTT TAGCGCAAAL ACTTGATCTT GATATTTCTA ATATTGAATT AATTAATCCT

e o N e e o I e
125 135 145 155 165 175
GOGACAAGTG AATTGAAAGC TGAATTAGTT CAATCATTIG TTGAACGACG TAAAGGTAAA
T e L T e e T e e

185 195 205 215 225 235
GUGACTGAAG AACAAGCACA AGAATTATTA AACAATGTGA ACTACTTCGG TACAATGCTT

e P N N P e T I e
245 255 265 275 285 295
GTTTATGCTG GTAMMGCAGA TGGTTTAGTT AGTGGTGCAG CACATICAAC AGGAGACACT
T P L T B e T e e
305 315 325 335 345 355
GTGCGTCCAG CTTTACASAT CATCAAAACG AAACCAGGTG TATCAAGAAC ATCAGGTATC

e P e e e o e e
365 375 385 395 405 415
TTCTTTATGA TTAMGGTGA TGAACAATAC ATCTTTGGTG ATTGTGCAAT CAATCCAGAA

| [...1 [ [...] [ |
475 435 445 455 465 475
CTTGATTCAC AAGGACTTGC AGASATTGCA GTAGARAGTG CAAAATCAGC ATTA......

Aligrment: D:\Study\Nasterisequencing result)consensus sequencesicolony 41%tpi. txt

e e P AT Frows
5 15 25 35 45 55
CACGAAACAG ATGAMGAAAT TAACARRAAA GLGCACGCTA TTTTCAAACA TGGAATGACT

e P e e ) T I
5 95 105 115
CCAATTATTT GTGTTGCTGA AACAGACGAA GAGCGTGAAA GTGGTAAAGC TAACGATGTT

GTAGGTGAGT AAGTTAAGAA AGCTGTTGCA GGTTTATCTG AAGATCAACT TAMATCAGTT
S T R e | |

T FVON PO e \ |
185 195 205 215 225 235
GTAATTGCTT ATGAGCCAAT CTGGGCAATC GGAACTGGTA AATCATCAAC ATCTCAAGAT

GUAAATGAAL TGTGTGCATT TGTACGTCAA ACTATTGCTG ACTTATCAAG CAMAGAAGTA
I P N | |

T TV PO e \ |
305 315 325 335 345 355
TCAGAAGCAA CTCGTATTCA ATATGGTGCT AGTGTTAAAC CTAACAACAT TAMACAATAC

R e e P .
15 25 35 a5

e
55

5
GCGTTTAAAG ACGTGCCAGC CTATGATTTA GGTGCGACTT TAATAGAACA TATTATTAAL

65 TS g5 a5 105 115
GAGACGGGTT TGAATCCAAG TGAGATTGAT GAAGTTATCA TCGGTAACGT ACTACAAGCA

e 1 M
125 135 145 155

B
165 175

GGACAAGGAC AMMATCCAGC ACGAATTGCT GCTATGAMAG GTGGCTTGCC AGAAACAGTA

185 195 205 215 225 235
CCTGCATTTA CAGTGAATAM AGTATGTGGT TCTGGGTTAA AGTCGATTCA ATTAGCATAT

R R I
265

P R PP I P
75 285 255

T P .
245 255 2

CAATCTATTG TGACTGGTGA AAATGACATC GTGCTAGCTG GUGGTATGGA GAATATGTCT

308 316 325 336 345 355
CAGTCACCAA TGCTTGTCAA CAACAGTCGC TTCGGTTTTA AMATGGGACA TCAATCAATG

365 375 " 3EE 395 405 a1k

GTTGATAGCA TGGTATATGA TGGTTTAACA GATGTATTTA ATCAATATCA TATGGGTATT

B o P e PP I
425 435 445 455

B I
465 475

ACTGCTGARS ATTTAGTAGA GUAATATGGT ATTTCAAGAG AMAGAACAAGA TACATTTGCT

e U I
485

" 495 505 515 525 535

GTAAMCTCAC AMCATAMAAGC AGTACGTGCA CAGCAA.... ... i ool ciiiaoit
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APPENDIX

Colony 42:

Alignment: D:\Study\Master\sequencing result.consensus sequences‘colony 42%arc. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Aligrment: D:\Studyi\Masterisequencing resulticonsensus sequenceshcolony 42%glp. txt

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

PR TS e O e O s PP IR P I e |
5 15 25 35 45 55
TTATTAATCC AACAAGCTAS ATCGAACAGT GACACAACGC CGGCAATGCC ATTGGATACT
e L
85 ! 5 a5 105 115
TGTGGTGCAL TGTCACAGGG TATGATAGGC TATTGGTTGG AAACTGAAAT CAATCGCATT
o e N
125 135 145 155 165 175
TTAACTGAAA TGAATAGTGA TAGAACTGTA GGCACAATCG TTACACGTGT GGAAGTAGAT
185 145 205 215 225 235
ABAGATGATC CACGATTCAS TAACCCAACC AMACCAATTG GTCCTTTTTA TACGAAAGAA
245 255 265 275 285 295
GAAGTTGAAG AATTACAAAL AGAACAGCCA GACTCAGTCT TTAAAGAAGA TGCAGGACGT
T e (o ) P I
305 315 325 335 345 355
GGTTATAGAA AAGTAGTTGC GTCACCACTA CCTCAATCTA TACTAGAACA CCAGTTAATT
P e e I O Y P
365 375 385 395 405 415
COAACTTTAG CAGACGGTAA AMATATTGTC ATTGCATGCG GTGGTGGCGG TATTCCAGTT

o e e PP I
425 435 445 455 465 475
ATASAARAAG AAARTACCTA TGAAGGTGTT GAAGCG. ... .......oee vovvennnns

Aligrnment: D:\Study'\Master\sequencing result’consensus sequenceshcolony 42%\aro. txzt

PR e e O [ P ) PP N N I
5 15 25 35 45 5b
AATTTTAATT CTTTAGGATT AGATGATACT TATGAAGCTT TAAATATTCC AATTGAAGAT

[
65 75 g5 95 105 115

CCTCATAAAG AACGTATCAT ACCGTATTTA GATTATGTTG ATGAACAAGC GATTAATGCA

PR e e O [ PP Y T N PPN I P
185 135 205 215 225 235
GGTGCAGTTA ACACTGTTIT GATAAAAGAT GGUAAGTGGA TAGGGTATAA TACAGATGGT

| | [ \
245 255 265 275 285 295

3
ATTTITGGGCG CAGGTGGTGC AAGTAAAGGT ATTGCTTATG AATTAGCAAA ATTTGTAAMG

PR e o [ PP IV TR VPR NN I P
365 375 385 395 405 415
CCCAMATTAL CTGTTGCGAA TAGAACGATG GCTCGTTTTG AATCTTGGAA TTTAAATATA

| | [
425 435 445 455 465 475

P e P I I I
5 15 25 35 45 55
GOTGCTGATT GGATTGTCAT CACAGCTGGA TGGGGATTAG COGTTACAAT GGGTGTGTTT
N T e P I I e
65 75 85 5
GCTGTCGRTC AATTCTCAGG TGCACATTTA AMOCCAGCGG TGTCTTTAGC TCTTGCATTA

I [ | I |
125 135 145 155 165 175

ATTGTCGGAG CAACAATTGT

vl b L
245 205
BCTGOCOCGA AATTAGGTGT

BACAMAANTTG CCGATGGTTT

P T [T
425 435
TTAMGTTTAG GCGGTGUTAC

ATGGTTAATG TACTTGCCAC ATTGGAALGC GACAGAAGAL

vl b L b L e L
265 275 285 295
TTTCTCTACA GCACCOOCTA TTAMGAATTA CTTTGCCAAD

| I |
385 355 405 415

|
445 455 465 475
TGGTTATGCA ATCAACCCAG CACGT..... .....o....

255
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Alignment: D:\StudyiMasterisequencing result)consensus sequencescolony 42%egmk. txt

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Conszenusu

Consenusu

Consenusu

Conszenusu

Consenusu

Consenusu

18% 195 208 215 225 235

245 2bh 265 275 285 295

365 375 385 395 405 415
GAGASBATAC AAAGTCGTAT TAACGAAGCG COTAAAGAAG TTGAAATGAT GAATTTA...

Alignment: D:\StudyiMaster\sequencing resulthconsensus sequences‘colony 42%\pta. txt

45 55
GUAACACAAT TACAAGCAAC AGATTATGTT ACACCAATCG TGTTAGGTGA TGAGACTAAG

125 135 145 155 165 175

365 375 385 395 405 415

|
425 435 445 455 465 475

75 35 95 105 115
125 135 145 155 165 178
185 195 205 215 225 235

245 255 265 275 285 295

|
365 375 385 395 405 415

256
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Colony 43:

Alignment: D:\Study‘Naster\sequencing result)\consensus sequences‘colony 42%yql. txt

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Alignment: D:\Study\Master‘sequencing resultconsensus sequencesicolomy 43%are. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Alignment: D:\Study\Naster‘\sequencing resulthconsensus sequenceshcolony 43%\aro. txt

Consenusu

Consenusu

Consenusu

Consermsu

Consemisu

Consenusu

Consenusu

Consenusu

5 15
GOGTTTAAMG ACGTGCCAGT

125 135
GUACAMGGAC AAMATCCAGT
FE e P

185 195
CCTGUATTTA CAGTGAATAL
B P P

245 255
CAATCTATTG TGACTGGTGA
B P P

305 315
CAGTCACCAA TGCTTGTCAM
B P P

365 375
GTTGATAGCA TGGTATATGA

B AT
425 435
ACTGCTGARA ATTTAGTAGA

GTARACTCAC AACATARAGT

B P
5 15 25 35
TTATTAATCC ASCAAGCTAA ATCGAACAGT GACACAACGC

B N P
85 75 85 95
TGTGGTGUAL TGTCACAGGG TATGATAGGC TATTGGTTGG

125 Tiss 145 155
TTAACTGASA TGAATAGTGA TAGAACTGTA GGCACAATCG

P I
185 195

R
305

315 325
GOTTATAGAA AAGTAGTTGC GTCACCACTA CCTCAATCTA
T P e PP I

38k " sy 385 395
CGARCTTTAG CAGACGGTAA AMATATTGTC ATTGCATGCG

TR e P
435 435

25 35
CTATGATTTA GGTGCGACTT

145 155
ACGANTTGUT GCTATGAAMG
P O e P

205 215
AGTATGTGHT TCTGGGTTAL
B e

265 275
AAATGACATC GTGUTAGCTG
B P P

325 335
CAMCAGTCGC TTCGGTTTTA
B P P

385 395
TGGTTTAACA GATGTATTTA
B P P

445 455
GUAATATGGT ATTTCAAGAG

PP R T
PP R VO
PP R T
I P
205

PP R T
P N
335

Y P
455

ATASARAAMG AAAATACCTA TGAAGGTGTT GAAGCG. ...

P T T
5 15
AATTTTAATT CTTTAGGATT

P N .
65 75
TTTCATTTAL TTASAGAAAT
B AT P
195 135
CCTCATARAG AACGTATCAT
T N .
185 195
GETGCAGTTA ACACTGTTTT

P P e
245 255
ATTGGTTATG TTARAGGATT
P P e
305 315
ATTTTGGG0G CAGGTGGTGC
B e I P
365 375
COCAARTTAA CTGTTGCGAL
R N .
425 435
AACCARATTT CATTGGCAGA

vl
15
AMMGATGATC CACGATTCAA TAACCCAACC AAACCAATTG

T " asR 265 276
GAABTTOASG AATTACAAS AGAACAGCCA GACTCAGTCT

45 55
TAATAGAACA TATTATTAMA
v L b
105 115
TCOGTAACGT ACTACARGCA
e N M
165 175
GTGGCTTGUC AGARACAGTA
B P I A
225 235
AGTCGATTCA ATTAGCATAT
B e T e
i 295
GCGGTATGEA GAATATGTCT
P N A
345 385
ABATGGGACA TCARTCANTG
B T A
405 415
ATCAATATCA TATGGGTATT
P T A

465 475
AAGAACAAGA TACATTTIGCT

45 13
COGCAATGCC ATTGGATACT

B e P
105 115
AAACTGARAT CAATCGCATT
PP R P
165 175
TTACACGTGT GGAAGTAGAT
S e e
225 235
GTCCTTTTTA TACGAAAGAL

285 295
TTAASGAAGS TGCAGGACGT
O P e e
345 355
TACTAGAACA CCAGTTAATT

40t 415
GTGGTGHCGG TATTCCAGTT

25 35 45 EE
AGATGATACT TATGAAGCTT TAAATATTOC AATTGAAGAT

B I
85 95

B P N
105 115

TATTTCGAAA AAAGAATTAG ATGGCTTTAA TATCACAATT

145 e T Tie 0 Uars
ACCHTATTTA GATTATGTTS ATGAACAAGC GATTARTGCA

205 215 225 235
GATAAAAGAT GGCAAGTGGA TAGGGTATAA TACAGATGGT

]

"295

3
GCACAGCGTT TATCCAGATT TAGAAAATGC ATACATTTTA

[
345

‘355

AAGTAAAGGT ATTGCTTATG AATTAGCAAL ATTTGTAAAG

385 Tass  TTas T ais
TAGAACGATG GOTOGTTTTS AATCTTGGAA TTTARATATA

257
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Alignment: U:ystudyiMasterisequencing resulticonsensus sequencesicolony 48hglp. txt

Consersu

Conserusu

Consermsu

Consenusu

Consersu

Conserusu

Consermsu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Alignment: D:%\Study\Nasterisequencing resulthconsensus sequencesicolony 43%\pta. txt

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Congenusu

Consenusu

Consenusu

5 35 45 55
GGETGCTGATT GGATTGTCAT CACAGCTGGA TGGGGATTAG CGGTTACAAT GGGTGTGTTT

B e e PP I e
65 75 85 95 105 115
GCTGTCGGTC AATTCTCAGG TGCACATTTA AACCCAGCGG TGTCTTTAGC TCTTGCATTA

e e PP I e
125 135 145 155 165 175
GACGGAAGTT TTGATTGGTC ATTAGTTCCT GGTTATATTG TTGCTCAAAT GTTAGGTGCA

e e o T e e o
ATTGTCGGAG CAACAATTGT ATGGTTAATG TACTTGCCAC ATTGGAAAGC GACAGAAGAA

e P O P B P R P I e
245 255 265 275 285 295
GCTGGUGCGA AATTAGGTGT TITCTCTACA GCACCGGCTA TTAAGAATTA CTTTGCCAAC

P o P e PP I e
305 315 325 335 345 355
TITTTAAGTG AGATTATCGG AACAATGGCA TTAACTTTAG GTATTTTATT TATCGGTGTA

L o e e PP I e
365 375 385 395 405 415
AACAARATTG CCGATGGTTT AMATCCTTTA ATTGTCGGAG CATTAATTGT TGCAATCGGA

e e e e e o
TTAAGTTTAG GCGGTGCTAC TGGTTATGCA ATCAACCCAG CACGT..... ..........

Aligrment: D:\Study\Master'sequencing result'\consensus sequences‘\colony 43\gmk. txt

e e e O I e
5 15 25 35 a5 55
COAATATTTG AAGATCCAAG TACATCATAT AMGTATTCTA TTTCAATGAC AACACGTCAA

125 135 145 155 165 175
185 195 205 215 225 235
245 255 265 278 285 295
305 315 325 335 345 385

IR | Lol onn ]
365 375 385 395 405 415
CAGAARATAC AMADTCOTAT TAACGAAGCG COTAAAGASG TTGAAATGAT GAATTTA..

e e e I VT
5 15 25 35 45 55
GCAACACAAT TACAAGCAAC AGATTATGTT ACACCAATCG TGTTAGGTGA TGAGACTAAG

R e P L o T PR P PR B e
65 75 35 95 105 115
GTTCAATCTT TAGUGCAMAA ACTTGATCTT GATATTTCTA ATATTGAATT AATTAATCCT

1 15 5
GOGACAAGTG AATTGAMAGT TGAATTAGTT CAATCATTTG TTGAACGACG TAAAGGTAAN
e O P P VP I
185 195 205 2lb 225 235
GCGACTGAAG AMACAAGCACA AGAATTATTA AACAATGTGA ACTACTTCGG TACAATGCTT

e e e P L P I
245 265 265 275 285 295
GTTTATGCTS GTAMGCAGA TGGTTTAGTT ABTGGTGCAS CACATTCAAC AGGABACACT

e e T L P N PR Iy P
305 315 325 355 345 355
GTGCGTCCAG CTTTACAMAT CATCAAAACG AAACCAGGTG TATCAAGAAC ATCAGGTATC

365 375 38b 395 405 415
TTCTTTATGA TTAAMGGTGA TGAACAATAC ATCTTTGGTG ATTGTGCAAT CAATCCAGAA

I [....1 I I
425 435 445 455 465 475
CTTGATTCAC AAGGACTTGC AGAAATTGCA GTAGASAGTG CAASATCAGC ATTA......

258
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APPENDIX

Colony 44:

Alignment: D:\StudsyiMasterisequencing result'\consensus sequences‘colony 43%tpl. txt

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Alignment: D:ystudyiflasterysequencing resulticonsensus sequences’colony 43%yai. txt

Consenusu

Consenusu

Consenusu

Consenusu

Consernusu

Consenusu

Consenusu

Consernusu

Consenusu

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

O O ) O T I
5 15 25 35 45 55
CACGAAACAG ATGAAGARAT TAACAMAAMA GCGCACGCTA TTTTCAAMCA TGGAATGACT

125 135 145 155 165 175
GTAGGTGAGC AAGTTAAGAA AGCTGTTGCA GGTTTATCTG AAGATCAACT TAAATCAGTT

T R O P O P [P YOSl R e
185 195 205 215 225 235
GTAATTGCTT ATGAGCCAAT CTGGGCAATC GGAACTGGTA AATCATCAAC ATCTGAAGAT

245 255 265 275 285 295

305 315 325 335 345 355
TCAGAAGCAS CTCGTATTCA ATATGGTGGT AGTGTTAAAC CTAACAACAT TAMAGAATAC

365 375 385 395 405 415
ATGGCACKAS CTGATATTGA TGGGGCATTA GTAGSTGECE Ch.ue. ooviu.n..

|3 15 25 35 45 55
GCGTTTAAAG ACGTGUCAGC CTATGATTTA GGTGCGACTT TAATAGAACA TATTATTAAAL

P e P S T e
65 5 5 95 105 115
GAGACGGGTT TGAATCCAAG TGAGATTGAT GAAGTTATCA TCGGTAACGT ACTACAAGCA

P T P ] P
125 135 145 155 165 175
GGACAAGGAT AAMATCCAGC ACGAATTGCT GUTATGAAAG GTGGCTTGOC AGAAACAGTA

L I P N T EPr
185 195 205 215 225 235
CCTGCATTTA CAGTGASTAA AGTATGTGGT TCTGGGTTAL AGTCGATTCA ATTAGCATAT

245 255
CAATCTATTG TGACTGGTGA
B e e

305 315
CAGTCACCAA TGCTTGTCAA

P P T e
365 375
GTTGATAGCA TGGTATATGA

265 275
AAATGACATC GTGCTAGCTG
B e e

325 335
CAMCAGTCGC TTOGGTTTTA

P P I e
385 395
TGETTTAACA GATGTATTTA

285
GCGGTATGGA
.

345
AAATGGGACA

-
405
ATCAATATCA

295
GAKTATGTCT
R

355
TCAATCAATG

R .
415
TATGGGTATT

ACTGUTGAMS ATTTAGTAGA GUAATATGGT ATTTCAAGAG AAGAACAMGA TACATTTGCT

e e T I e A T
485 495 505 515 525 535
GTASACTCAT AACATARAGC AGTACGTGCA CAGCAR. ... .......... ..........

Alignment: D:3\Study\Master‘\sequencing result\consensus sequences\colony 4diare. txt

L e e P Y T e
5 15 25 35 45 55
TTATTAATCC AACAAGCTAA ATCGAACAGT GACAUAACGC CGGCAATGCC ATTGGATACT

e o e P e I
85 75 85 95 105 115
TGTGGTGCAA TGTCACAGGG TATGATAGGC TATTGGTTGG AAACTGAAAT CAATCGCATT

125 135 145 155 165 175
TTAACTGAAL TGAATAGTGA TAGAACTGTA GGCACAATCG TTACACGTGT GGAAGTAGAT
R o P e AP I PPN I PP R PN

185 195 205 215 225 235
AAAGATGATC CACGATTCAA TAACCCAACC AAACCAATTG GTCCTTTTTA TACGAAAGAA
e e P L e Fr ey oy |

245 255 265 275 285 295
GAAGTTGALG AATTACAAAS AGAACAGUCA GACTCAGTCT TTAAAGAAGA TGCAGGACGT

259



Cheng QIAN

APPENDIX

Alignment: D:%\Study\Master\sequencing result‘consensus sequences‘colony 4dharo. txt

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Alignment: D:\Study‘\Master\sequencing result’consensus sequences‘colony 44%\elp. txt

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Alignment: D:ystudyiMasterisequencing resulthconsensus sequencesbicolony 44hgmk. txt

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

R e e e P I A e
5 15 25 35 45 55
GGETGCTGATT GGATTGTCAT CACAGCTGGA TGGGGATTAG CGGTTACAAT GGGTGTGTIT

e e P T P ) PP R P
85 75 g 1 115
GCTGTCGGTC AATTCTCAGG TGCACATTTA AACCCAGCGG TGTCTTTAGC TCTTGCATTA

e P T P N FYP R e
125 135 145 155 165 175
GACGGAAGTT TTGATTGGTC ATTAGTTCCT GGTTATATTG TTGCTCAAAT GTTAGGTGCA

P e P e P Ay P
185 195 205 215 225 235
ATTGTCGGAG CAACASTTGT ATGGTTAATG TACTIGCCAC ATTGGARAGC GACAGAAGAA

L o e P L [T R e
245 255 265 275 285 295
GCTGGCBCGA AATTAGGTST TTTCTCTACA GCADDGGCTA TTAAGAATTA CTTTGCCAAC

e L e T ) I e
305 315 325 335 345 355
TITITAMGTG AGATTATCGG AACAATGGCA TTAACTTTAG GTATTTTATT TATCGGTGTA

e T L e T e I
365 375 385 395 405 415
AMCARAATTG CCGATGGTTT AAATCCTTTA ATTGTCGGAG CATTAATTGT TGCAATCGGA

425 435 445 455 465 475
TTAAGTTTAG GCGGTGCTAC TGGTTATGCA ATCAACCCAG CACGT..... ..........

e e e AT (e I
5 15 25 35 45 55
CGAATATTTG AAGATCCAMG TACATCATAT AAGTATTCTA TTTCAATGAC AACACGTCAA

245 255 265 275 285 295
GAAGTAGAAG GTGCAAAGCA AGTTAGAAAG AAATTTCCAG ATGCGTTATT TATTTTCTTA

308 318 325 335 345 355

365 378 385 395 405 415
GAGAASATAC AAAGTCGTAT TAACGAAGCG CGTAAAGAAG TTGAAATGAT GAATTTA...

260



Cheng QIAN

APPENDIX

Aligmment: D:\Studw\Master‘\sequencing result)consensus sequences‘colony 44\pta. txt

Congenusu

Congenusu

Consenusu

Consenusu

Congenusu

Congenusu

Consenusu

Consenusu

Alignment: D:istudy\Masterisequencing resulticonsensus sequencesicolony 44%tpi. txt

Consenusu

Congenusu

Consenusu

Consenusu

Congenusu

Consenusu

Consenusu

Alignment: D:\Studw\Master‘sequencing resultconsensus sequenceshcolony 44%vql. txt

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

T e e v I
5 35 45 55
GCAACACAAT TACAMGCAAC AGATTATGTT ACACCAATCG TGTTAGGTGA TGAGACTAAG

e e o e PR I P
95 105 115
GTTCAATCTT TAGCGCARAA ACTTGATCTT GATATTTCTA ATATTGAATT AATTAATCCT

e I P
125 135 145 155 165 175
GOGACABGTG AATTGAAAGC TGAATTAGTT CAATCATTTG TTGAMCGACS TAAAGGTAAA
o L T e ) P
185 195 205 215 225 235
GOGACTGAAG AACAAGCACA AGAATTATTA AACAATGTGA ACTACTTCGG TACAATGCTT

B e P e L P TT I P
245 255 265 275 285 285
GTTTATGCTG GTAAMGCAGA TGGTTTAGTT AGTGGTGCAG CACATTCAAT AGGAGACACT

B T P I e Lo e e e
505 315 325 335 345 355
GTGCGTCCAG CTTTACARAT CATCAAAACG AAACCAGGTG TATCAAGAAC ATCAGGTATC

B T P e e o e e ) P
365 375 385 395 405 415
TTCTTTATGA TTAAMGGTGA TGAMCAATAC ATCTTTGGTG ATTGTGCAAT CAATCCAGAR

e P P P P
475 435 445 485 465 475
CTTGATTCAC AMGGACTTGC AGAAATTGCA GTAGAAAGTG CAARATCAGC ATTA......

e e e o O A
5 15 25 35 45 B5
CACGAAACAG ATGAAGAART TAACARAAAR GUGCACGCTA TTTTCAAACA TGGAATGACT

P P P L Pl I P A
85 75 85 95 105 115
CCAATTATTT GTGTTGGTGA AACAGACGAL GAGCGTGAMA GTGGTAAAGT TAACGATGTT

T o e P e P T e o AT
125 135 145 155 165 175
GTAGGTGAGC AAGTTAAGAA AGCTGTTGCA GGTTTATCTG AAGATCAACT TAAATCAGTT
B T e P e Fr Ie re
185 195 205 215 2295 235
GTAATTGCTT ATGAGCCART CTGGGCAATC GGAACTGGTA AATCATCAAT ATCTGAAGAT

T o e P L P O PSRN (P
245 255 265 275 285 295
GCAAATGAAA TGTGTGCATT TGTACGTCAL ACTATTGCTG ACTTATCAAG CAAAGAAGTA

T O e P L P e P (P A
305 315 325 335 345 3855
TCAGAAGCAA CTCGTATTCA ATATGGTGGT AGTGTTAMAC CTAACAACAT TAAAGAATAC

I PR U O D FOUUR EVUU PRI EVUU RPN EVDURS RO
365 37h 380 395 405
ATGGCACAAL CTGATATTGA TGGGGUATTA GTAGGTGGCG CA........ ... . ...,

5 15 25 35 45 EE
GOGTTTAAAG ACGTGOCAGC CTATGATTTA GOTGCGACTT TAATAGAACA TATTATTAAA

65 () a5 95 105 115
GAGACGGGTT TGAATCCAAG TGAGATTGAT GAAGTTATCA TCGGTAACGT ACTACAAGCA

e e e e e
125 135 145 155 165 175
GGACAAGGAC AMAATCCAGC ACGAATTGUT GUTATGAMAG GTGGCTTGOC AGAAACAGTA

B T e P e T B P
185 195 205 215 228 235
CCTGCATTTA CAGTGAATAA AGTATGTGGT TCTGGGTTAA AGTCGATTCA ATTAGCATAT

L L e e P
245 255 265 275 285 295
CAATCTATTG TGACTGGTGA AAATGACATC GTGCTAGCTG GCGGTATGGA GAATATGTCT

T O e P e M
305 315 325 335 345 355
CAGTCACCAA TGCTTGTCAA CAACAGTCGC TTCGGTTTTA AAATGGGACA TCAATCAATG

e e e T T
365 375 385 395 408 415
GTTGATAGCA TGGTATATGA TGGTTTAACA GATGTATTTA ATCAATATCA TATGGGTATT
RPN [P R

R P B P L P B P e A
425 435 445 455 465 475
ACTGCTGAAL ATTTAGTAGA GCAATATGGT ATTTCAAGAG AAGAACAAGA TACATTTGCT

R “agh "BOB B1E 525 535
GTABACTCAC AACATARAGT AGTACGTGCA CAGCAR. ... .oooovvees voviiiinns
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APPENDIX

Colony 45:

Alignment: D:\Study\NMaster\sequencing result)\consensus sequencesicolony 45%arc. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Crmsenans

tligrment: D:YyStudy'Masterisequencing resultlconsensus sequences’colony 45%ara. txt

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Aligrment: D:\Studr\Masterhsequencing resulthconsensus sequenceshcolony 45%zlp. txt

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

B L P P o P I e
5 15 25 35 45 55
TTATTAATCC AACAAGCTAR ATCGAAUAGT GACACAACGC CGGCAATGCC ATTGGATACT

[ [ I \ I I
125 135 145 155 165 175

AMAGATGATC CACGATTCAA TAACCCAACC AAACCAATTG GTCCTTTTTA TACGAAAGAA

B T L e P I e
245 255 265 275 285 295
GAAGTTGAMG AATTACAMMA AGAACAGCCA GACTCAGTCT TTAAMGAAGA TGCAGGACGT

|
425 435 445 455 465 475
ATARRARKAG ARAATACCTE TGRAAGETOTT GRAGOG. .. o ... .. ... ...

B e T P T T T e
5 15 25 35 45 55
GETGCTGATT GGATTGTCAT CACAGCTGGA TGGGGATTAG CGGTTACAAT GGGTGTGTTT

e o P e P I
65 75 85 95 105 115
GCTGTCGGTC AATTCTCAGG TGCACATTTA BACCCAGCGS TGTCTTTAGC TCTTGCATTA

GACGGAAGTT TTGATTGGTC ATTAGTTCCT GGTTATATTG TTGCTCAMAT GTTAGGTGCA
B P T T T e (T I e

ATTGTOGGAG CAACAATTGT ATGGTTAATG TACTTGCCAC ATTGGAAAGC GACAGAAGAL

B P T T e T T e
245 755 265 275 285 255
GCTGGUGCGA AATTAGGTGT TTTCTCTACA GCACCGGCTA TTAAGAATTA CTTTGCCAAC

e o e P e P e e
305 315 325 335 345 355
TTTTTAAGTG AGATTATCGG AACARTGGCA TTAACTTTAG GTATTTTATT TATCGGTGTA

e o e P P e e
365 375 385 395 405 415
BACRARATTG CCGATGGTTT ASATCCTTTA ATTGTCGGAG CATTAATTGT TGCAATCGGA

B P T P T T e
TTAAGTTTAG GCGGTGCTAC TGGTTATGCA ATCAACCCAG CACGT..... ..........
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Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Alignment: D:\Study\Masterisequencing resultconsensus sequenceshcolony 45%tpi. txt

Consenusu

Consenusu

Consenusu

Consenusu

Cansenusu

Cansenusu

Cansenusu

Aligrment: D:\Studv'Master'sequencing resulti\consensus sequences‘colony 45%\emk. txt

75 85 95 108 11%

185 195 205 215 225 235
l.... 1 | |
245 255 265 275 285 295
305 315 325 335 345 355

365 375 385 395 405 415
GAGAARATAC AAAGTCGTAT TAACGAAGCG CGTAAAGAAG TTGAAATGAT GAATTTA...

Alignment: D:iyStudyiMasterisequencing result’\consensus sequences’colony dbipta. txt

e e e P N P
5 15 25 35 45 55
GCAACACAAT TACAAGCAAC AGATTATGTT ACACCAATCG TGTTAGGTGA TGAGACTAMG

R P o PO [ P e PP N |
105 115

85 5 5 95
GTTCAATCTT TAGCGCAAAM ACTTGATCTT GATATTTCTA ATATTGAATT AATTAATCCT
....1I....\ R O R é\ B AT v
GOBACAAGTG AATTGAAMGC TGAATTAGTT CAATCATTTG TTGAACGACG TAAAGGTAAL
e R o ] P e o

185 195 205 215 225 235
GOGACTGAMG AACAAGCACA AGAATTATTA AACAATGTGA ACTACTTUGG TACAATGCTT
P o ) P N e

245 255 265 275 285 295
GTTTATGCTG GTAAAGCAGA TGGTTTAGTT AGTGGTGCAG CACATTCAAC AGGAGACACT
o e FT T e P

305 315 325 335 345 355
GTGCGTCCAG CTTTACAMAT CATCAAAACG ASACCAGGTG TATCAAGAAC ATCAGGTATC
P P R P ) P I Fra

365 375 385 395 405 415
TICTTTATGA TTAAMGGTGA TGAACAATAC ATCTTTGGTG ATTGTGCAAT CAATCCAGAA
e e P R Fro|

425 435 445 455 465 475
CTTGATTCAC AAGGACTTGC AGAAATTGCA GTAGAAAGTG CAAMAATCAGU ATTA......

T L e [ ) P I e
5 15 25 35 45 55
CACGAMACAG ATGAAGAAAT TAACAAAAMA GOGCACGCTA TTTTCAAACA TGGAATGACT

85 95 105 115
125 135 145 155 165 175
185 195 205 215 225 235
245 255 265 275 285 295
305 315 325 335 345 355

| |
365 375 385 395 405 415
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Colony 46:

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Aligrnment: D:%vStudy'\Naster‘=sequencing result’\consensus sequences‘colony 46%arc. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consermsu

Conserusu

Consenusu

Consermsu

Conserusu

Consenusu

Consermsu

Conserusu

5
GOGTTTARAG
B .
65
GARACGGETT

SR
GGACAAGGAC

e
CCTGUATTTA

A
CAATCTATTG

i
CAGTCACCAN

e
GTTGATAGCA

R P
425
ACTGCTOAAS
|

S
GTAMACTCAC

Alignment: D:\Study\Masterhsequencing resultl\consensus sequenceshcolony 45%rqi. txt

o T I P e
15 25 35 45 55
ACGTGCCAGC CTATGATTTA GGTGCGACTT TAATAGAACA TATTATTAAA
B P N P L e e
75 85 95 105 115
TGAATCCAAG TGAGATTGAT GAAGTTATCA TCGGTAACGT ACTACAAGCA
P e e e I
135 145 155 165 175
ARAATCCAGC ACGAATTGCT GCTATGAAAG GTGGCTTGOC AGARACAGTA
e e I P A e
195 205 215 225 235
CAGTGAATAA AGTATGTGGT TCTGGGTTAL AGTCBATTCA ATTAGUATAT
P P e e B A
255 265 275 285 295
TGACTGGTGA AATGACATC GTGCTAGCTG GCGGTATGGA GAATATSTCT
e e e P A e
315 325 335 345 355
TGCTTGTCAA CAACAGTCGC TTCGGTTTTA AARTGGGACA TCAATCAATG
P e T P e
375 385 395 405 415
TGGTATATGA TGGTTTAACA GATGTATTTA ATCAATATCA TATGGGTATT
e e e P A
435 445 455 465 475
ATTTAGTAGA GCAATATGGT ATTTCAAGAG AAGAACAAGA TACATTTGCT
\ S e Y P B

RV P I
496 505 516 526 536
AACATAMAGC AGTACGTGCA CAGCAA ... .. ... ... ...l

5 15 25 35 45 55
TTATTAATCC AACAAGCTAA ATCGAACAGT GACACAACGC CGGCAATGUC ATTGGATACT

65 5 85 95 105 115
TETGGTGCAL TGTCACAGGG TATGATAGGC TATTGGTTGG AAACTGAAAT CAATCGCATT

125 135 145 155 165 175
TTAACTGALA TGAATAGTGA TAGAACTGTA GGCACAATCG TTACACGTGT GGAAGTAGAT

‘185

" 205 215 725 " 235

195
AMAGATGATC CACGATTCAA TAACCCAACC AAACCAATTG GTCCTTTTTA TACGAAAGAA

"245"

= "85 Ec 285 295

GAAGTTGAMG AATTACAAAM AGAACAGCCA GACTCAGTCT TTAAAGAAGA TGCAGGACGT

A
305

N P
315 325

PP PP B e
335

s A P
345 355

GGTTATAGAA AAGTAGTTGC GTCACCACTA CCTCAATCTA TACTAGAACA CCAGTTAATT

R
365

B e CHFI e ) I PP I
375 385 395 405 415

COAMCTTTAG CAGACGGTAA AAATATTGTC ATTGCATGCG GTGGTGGCGG TATTCCAGTT

Cags

T4z

U P
455 465 475

ATAAMAMAMNG AAMTACCTA TGAAGGTGTT GAAGCG. ... ..o ciiiiia

5
AATTTTAATT

AR
TTTCATTTAA

Y I
125
CCTCATAAAG

e
GGTGCAGTTA

o
ATTGGTTATG

R
305

ATTTTBGGCS

]

KL
CCCAAATTAA

e
AMCCAMTTT

Alignment: D:%StudyiMasterisequencing result’\consensus sequencesicolony 46%aro. txt

L P I e e
15 25 35 45 55
CTTTAGGATT AGATGATACT TATGAAGCTT TAMATATTCC AATTGARGAT

O o O N ) P I
75 85 95 105 115
TTAMAGAAAT TATTTCGAMA AAAGAMTTAG ATGGCTTTAA TATCACAATT

T e T ) VP A |
135 145 155 165 175
AACGTATCAT ACCGTATTTA GATTATGTTG ATGAACAAGC GATTAATGCA

P O e PV N P R P
195 205 215 225 235
ACACTGTTTT GATAARAGAT GGUAAGTGGA TAGGGTATAS TACAGATGGT

e e ) P I
255 265 275 285 295
TTAMAGGATT GCACAGCGTT TATCCAGATT TAGAAMATGC ATACATTTTA

P P e O O P (R VP I
315 325 335 345 355
CAGGTGGTBC AAGTAAAGET ATTGCTTATG AATTAGCAAS ATTTGTARAG
P e T L ) e
375 385 395 405 415
CTGTTGOGAL TAGAACGATG GCTCGTTTTG AATCTTGGAS TTTARATATA
O N ) P I

435 445 455
CATTGGCAGA TGCTGAAMMG TATTTA. ... «.oviiivn ciiiiana,
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Alignment: D:\Study'\Master\sequencing result\consensus sequences‘colony 46%glp. txt

Consernusu

Conserusu

Consenusu

Consenusu

Consenusu

Conzerusu

Consenusu

Consernusu

Aligrment: D:\Study\Master\sequencing resultdconsensus sequences’colony 46\zmk. txt

Conserusu

Conserusu

Consenusu

Consenusu

Consenusu

Conserusu

Conserusu

Alignment: D:yStudy'Master'sequencing result‘consensus sequences’colony 46%pta. txt

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

TTTTTAAGTG AGATTATCGG

S P R A
365 375
AACARAATTG CCGATGGTTT

S T R A
475 435
TTAAGTTTAG GCGGTGCTAC

P e P N P o A e e
5 15 35 a5 55
COASTATTTG ASGATCCAAG TACATCATAT AAGTATTCTA TTTCAATGAC AACACGTCAA

185 185

2dh 255

305 315

360 370

11%

235

295

355

41%

GAGAAMATAC AARGTCGTAT TAACGAAGCG COTAAAGAAG TTGAAATGAT GAATTTA...

5
GCAMCACAAT TACAAGCAAC
P P R P

65 75
GTTCAATCTT TAGCGCAMAS
PP VU A

izs 135
GUGACAAGTG AATTGAAAGC

[ PP P T
185 195
GCGACTGAAG AACAAGCACA

B P e
245 255
GTTTATGCTG GTAAAGCAGA

) P O P
305 315
GTGUGTCCAG CTTTACAAAT

PP O I A
365 375
TTCTTTATGA TTAAAGGTGA

T R
425 435
CTTGATTCAC ASGGACTTGE

AGATTATGTT

R
ACTTGATCTT

S .
145
TGAATTAGTT

AP P
205
AGAATTATTA
T P
TGGTTTAGTT
R .
325
CATCAMAMCG
AP P
385
TGAACAATAC

-
AGABATTGCA

265

ACACCAATCG

R
GATATTTCTA

S .
155
CAATCATTTG

RO P
215
ARCAATGTGA
T P
AGTGGTGCAG
S .
335
ABACCAGGTG
RO P

385
ATCTTTGGTG

R
GTAGAAAGTG

TGTTAGGTGA

ATATTGAATT

165
TTGAACGACG

225
ACTACTTCGG

CACATTCAAC

345
TATCAAGAAC

405
ATTGTGCAAT

CAARATCAGC

TGAGACTAAG
ol
115
AATTARTCCT

ol
175
TAAMGGTAAL

235
TACAATGCTT
el

295
AGGAGACACT

...

355
ATCAGGTATC
|

“a1s
CAATCCAGAL
.
ars
ATTA......
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APPENDIX

Colony 47:

Alignment: D:\Studv‘Master\sequencing resultconsensus sequences‘colony 4B6%tpl. txt

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consernmsu

Consermsu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consernmsu

Conserusu

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

P T e
5 15 25 35 45 55
CACGARACAG ATGAAGAMAT TAACARAMAL GCGCACGCTA TTTTCAMACA TGGAATGACT

S R P IR P I P IR FUUI ISR PP

65 75 85 95 105 115
CCAATTATTT GTGTTGGTGA AMCAGACGAL GAGCGTGAAL GTGGTAMMGC TAACGATGTT

T P L PR e e

g iss e T TTies  Ties e
GTAGGTGAGC AAGTTAAGAA AGCTGTTGCA GOTTTATCTG AAGATCAACT TAAATCAGTT

185 195 205 215 25 235
GTAATTGCTT ATGAGCCAAT CTGGGCARTC GGAACTGGTA AATCATCAAC ATCTGAAGAT
O O O R PR I PR R VR R R

545 355 265 375 "985 "295
GCARATGAMA TGTGTGCATT TGTACGTCAS ACTATTGCTG ACTTATCAAG CAARGAAGTA

305 315 325 335 345 355
TCAGAAGCAA CTCOTATTCA ATATGGTGOT AGTGTTARAC CTAACAACAT TAAAGAATAC
O O o R P R PR R VR R R

"365 375 385 395 405 415
ATGGCACAMA CTGATATTGA TGGGGCATTA GTAGGTGOCE Choowvo'r vvennnnss

Alignment: D:%StudyiMastersequencing result'consensus sequenceshcolony 4B8Yyaqi. txt

R e T I
5 15 25 35 a5 5
GCGTTTARAG ACGTGCCAGC CTATGATTTA GGTGCGACTT TAATAGAACA TATTATTAAA

o o
65 75 g5 95 105 115
GAGACGGGTT TGAATCCAAG TGAGATTGAT GAAGTTATCA TCGGTAACGT ACTACAAGCA

125 136 145 155 165 175
GOEACAMGGAC AMAATOCAGC ACGAATTGCT GCTATGAAAG GTGGCTTGCC AGAMACAGTA

R O P O P [ PP R PPN Ry P |
186 198 205 215 225 235
COTGCATTTA CAGTGAATAA AGTATGTGGT TCTGGGTTAA AGTCGATTCA ATTAGCATAT

e P e e IR I
245 255 265 275 285 295
CAATCTATTG TGACTGGTGA ASATGACATC GTGCTAGCTG GOGGTATGGA GAATATGTCT

e P e e P I
305 315 325 335 345 355
CAGTCACCAA TGCTTGTCAA CAMCAGTCGC TTCGGTTTTA AAATGGGACA TCAATCAATG

365 375 38b 395 40b 415
GTTGATAGCA TGGTATATGA TGGTTTAACA GATGTATTTA ATCAATATCA TATGGGTATT

e e e e T P e
425 435 445 455 465 475
ACTGCTGAAA ATTTAGTAGA GCAATATGGT ATTTCAAGAG AAGAACAMGA TACATTTGCT

e P e P I
485 495 505 515 525 535
GTAMCTCAC AACATAAAGC AGTACGTGCA CAGCAA v vuvvviivrs viivinnnns

Alignment: D:%ZStudy\Master\sequencing resul t\consensus sequenceshcolony 47\arc. txt

I e PR T v
5 15 25 35 45 55
TTATTAATCC AACARGCTAA ATCGAACAGT GACACAACGC CGGUAATGCC ATTGGATACT

[ | [ |
125 135 145 155 165 175
... | [ |
185 195 205 215 225 235

GAAGTTGAAG AATTACAAAA AGAACAGUCA GACTCAGTCT TTAAAGAAGA TGCAGGACGT

P L P e P ) Y I v
305 315 325 335 345 355
GGTTATAGAN AAGTAGTTGC GTCACCACTA CCTCAATCTA TACTAGAACA CCAGTTAATT
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Alignment: D:\Study'\Masterisequencing resultconsensus sequencescolony 47\aro. txt

Conzermsu

Consermsu

Consermsu

Consermsu

Consenusu

Conzermsu

Consermsu

Conzermsu

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Blignment: D:\Studv\Master'sequencing result’consensus sequencesicolony 47%emk. txt

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

e P e e T e
5 15 25 35 45 55
AATTTTAATT CTTTAGGATT AGATGATACT TATGAAGCTT TAAATATTCC AATTGAAGAT

| \ \ |
125 135 145 155 165 175

ATTGGTTATG TTAAAGGATT GUACAGCGTT TATCCAGATT TAGAAAATGC ATACATTTTA

e e e P R
305 315 325 335 345 355
ATTTTGGGCG CAGGTGGTGC AAGTARAGGT ATTGCTTATG AATTAGCAAL ATTTGTAAMG

| \ \ |
365 375 385 395 405 415

| \ \ |
425 435 445 455 465 475

Alignment: D:\Studv\Naster\sequencing resultdconsensus ssquenceshcolony 47%glp. txt

B P T e P e P I
5 55
GOTGCTGATT GGATTGTCAT CACAGCTGGA TGGGGATTAG CGGTTACAAT GGGTGTGTTT

5
GCTGTCGGTC AATTCTCAGS TGUACATTTA AACCCAGCGG TGTCTTTAGC TCTTGCATTA

B P e P e PP I o I
125 135 145 155 165 175
GACGGAAGTT TIGATTGGTC ATTAGTTCCT GGTTATATIG TTGCTCAAAT GTTAGGTGCA

[ [...| | | |
185 195 205 215 225 235

o N I P IO
b

CGAATATTTG AAGATCCAAG TACATCATAT AAGTATTCTA TTTCAATGAC AACACGTCAA

it ah 95 105 11%
125 136 145 155 165 175
185 185 205 215 225 235
245 255 265 275 285 295

l....] | | | |
365 375 385 395 405 415
GAGABMATAC ARAGTCGTAT TAACGAAGCG CGTAAMGAAG TTGAAATGAT GAATTTA...
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Alignment: U:vstudyiMasterisequencing resultlconsensus sequencesicolony 47\pta. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Aligmment: D:\Study\Master\sequencing resulti\consensus sequences‘\colony 474tpi. txt

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Aligrment: D:\Studv\Masterisequencing result)\consensus sequenceshcolony 47%wrai. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

65 5 a5 95 105 115
GTTCAATCTT TAGCGCAAAN ACTTGATCTT GATATTTCTA ATATTGAATT AATTAATCCT

vl b e b b e e L e
125 135 145 155 165 175
GOGACARGTG AATTGAAAGC TGAATTAGTT CAATCATTTG TTGAACGACS TAAAGGTAAL

..o [ | |
305 315 325 335 345 355

P P P N PP P RO I e
5 15 o 35 Pl 55
CACGAAACAG ATGAAGAART TAACAARARA GOGCACGCTA TTTTCARACA TGGAATGACT

185 195 205 215 225 235
245 255 265 275 285 295
305 315 325 335 345 355

| [
365 375 385 395 405 415

B P T T T e
5 15 25 35 a5 55
GOBTTTAAMG ACGTGCCAGC CTATGATTTA GGTGOGACTT TAATAGAACA TATTATTAAL

B P T T T I .
65 75 85 95 105 115
GABACGRGTT TGAMTCCAAG TGABATTGAT GAAGTTATCA TCBGTAACGT ACTACAAGCA
B P T P I
125 135 145 155 165 175
GOACAAGGAT ABAMTCCAGC ACGAATTGCT GUTATGAAAG GTGGCTTGCC AGARACAGTA
B T T T
185 145 205 215 225 235
CCTGCATTTA CAGTGAATAA AGTATGTGGT TCTGGGTTAA AGTCGATTCA ATTAGCATAT
B T T P A
245 255 265 275 285 245
CAATCTATTG TGACTGGTGA AAATGACATC GTGCTAGCTS GOGGTATGGA GAATATGTCT
B P T T T AT
305 315 325 335 345 355
CAGTCACCAA TGCTTGTCAA CAACAGTCGC TTCGGTTTTA AAATGGGACA TCAATCAATG
B P T T T e

365 375 385 395 405 415
GTTGATAGCA TGGTATATGA TGGTTTAACA GATGTATTTA ATCAATATCA TATGGGTATT

e P P P I e
425 435 445 455 465 475
ACTGCTGAAL ATTTAGTAGA GCAATATGGT ATTTCAAGAS AAGAACAAGA TACATTTGCT

.
485
GTAARCTCAC
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Colony 48:

Aligrment: D:i\Study'\Master'ssquencing resulticonsensus sequences’colony 4B8harc. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Aligrmment: D:\StudyiMaster\sequencing result’consensus sequences‘colony 48%aro. txt

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Alignment: D:%\Study'\Master\sequencing result‘\consensus sequences‘colony 48%\glp. txt

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

e L L PR I P e e
5 15 25 35 45 55
TTATTANTCC AACAAGCTAS ATCGAACAGT GACACAACGC CGGCAATGCC ATTGGATACT

T e e PP P
5 15 5 45 55
BATTTTAATT CTTTAGGATT AGATGATACT TATGAAGCTT TAMATATTCC AATTGAAGA
T e e e ) PP R A
65 5 85 95 105 115
TTTCATTTAA TTAAAGAAAT TATTTCGAAA AMAGAATTAG ATGGCTTTAA TATCACAAT

e P e e e
125 135 145 155 165 175
CCTCATAAAG AACGTATCAT ACCGTATTTA GATTATGTTG ATGAACAAGC GATTAATGC

. U R O e e PP I P .
135 195 205 215 225 235
GGTGCAGTTA ACACTGTTTT GATAAAAGAT GGCAAGTGGA TAGGGTATAA TACAGATGE
T o P [ FEPU N PPN B P
245 255 265 275 285 295
ATTGGTTATG TTAAAGGATT GUACAGCGTT TATCCAGATT TAGAAAATGC ATACATTTT.

) e P I e P
305 315 325 336 345 355
ATTTTGGGCG CAGGTGGTGE AAGTAAAGGT ATTGCTTATG AATTAGCAAA ATTTGTAAAL
. AP R PO R e A P I PR
365 375 385 395 405 415
CCCAMATTAA CTGTTGCGAL TAGAACGATG GCTCGTTITTG AATCTTGGAA TTTAAATAT.
| \ O U N M

Tazs T T ams T e T T R 465 475
SACCABATTT CATTGGCAGA TOCTGAARAG TATTTA. ... «ovovrvenn veennnn.

I
T

|
T

A

|
T

I
iy

G

A

B TR I P
5 15

GGTGCTGATT GGATTGTCAT

P P RO PO I |
65 75 8

GCTGTCGGTC AATTCTCAGG

128 135
GACGGAAGTT TTGATTGGTC

185 195
ATTGTCGGAG CAACAATTGT
B P N
245 255
GCTGGCGCGA AATTAGGTGT

ol e
TTTTTAAGTG AGATTATCGG
[P

Taes | Tavm
AACAARATTG CCGATGGTTT

425 435
TTAAGTTTAG GOGGTGCTAC

[P I T I ....\é...\
CACAGCTGBA TGGGEATTAG CGGTTATAAT GGGTGTGTTT

P PR O R U B |
5 95 105 115
TGCACATTTA AACCCAGCGG TGTCTTTAGC TCTTGCATTA
R P ) P I e
145 155 165 175
ATTAGTTCCT GBTTATATTG TTGCTCAAAT GTTAGGTGCA
P O e I PP R

205 215 225 235
ATGGTTAATG TACTTGUCAC ATTGGAAMGC GACAGAAGAA

[P U R O PP I P
385 395 405 415
AMKTCCTTTA ATTGTCGGAG CATTAATTGT TGCAATCGGA

R e P e e
445 455 465
TGGTTATGCA ATCAACCCAG CACGT..... ..........
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Alignment: D:\Study\Masterisequencing resultconsensus sequenceshcolony 48%gmk. txt

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Alignment: D:\StudyiMaster\sequencing result\consensus sequences'colony 48\pta. txt

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consermusu

Consermsu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Congenusu

5 15 25 35 45 55
COAATATTTG AAGATCCAAG TACATCATAT AAGTATTCTA TTTCAATGAC AACACGTCAA

GAGAAMATAC AAAGTOGTAT TAACGAAGCG CGTAAMGAAG TTGAAATGAT GAATTTA...

O e e ) P () P R
5 15 25 35 45 55
GCAACACAKT TACAAGCAAC AGATTATGTT ACACCAATCG TGTTAGGTGA TGAGACTAAG

Aligrment: D:)Study\Master\sequencing result)\consensus sequences’colony 48%tpi. txt

T P T T T T o
5 15 i 35 45 55
CACGAMACAG ATGAMGAAAT TAACAARAA GCGCACGCTA TTTTCAMACA TGGAATGACT

25 9% 105 115
l... | | | |
125 135 145 155 185 175

185 195 205 2lh 22 235

245 255 265 275 285 285

| |
365 375 385 395 405 415
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Colony 49:

Alignment: D:\Study'\Master\sequencing result'\consensus sequences\colony 48%yqi. txzt

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Alignment: D:\Stud\Nasterisequencing resulthconsensus sequencesicolony 49%aro. txt

Consermsu

Consenusu

Consermsu

Consenusu

Consermsu

Consenusu

Consermsu

Consenusu

P R
5
GOGTTTARAG

B
GAGACGGGTT

125

GGACAAGGAC

135

CCTGCATTTA

245

CANTCTATTG
.
305
CAGTCACCAA
-
385
GTTGATAGCA
-
475
ACTGCTGARA
.
485
GTAAACTCAC

&
TTATTAATCC

.-65“

ol
125

185

AMMGATGATC

|....15
AACAAGCTAL
N
TGTGGTGCAL
N
TTAACTGAAL

245
GAAGTTGAAG
N
GGTTATAGAA
N
CGAMCTTTAG

305

365

425
ATAAARAMAG

l....
';é”
135
195"
255
|

\

.75“

.
135

Sl
195

-
TGAATCCAAG TGAGATTGAT GAAGTTATCA TCGGTAACGT ACTACAAGCA
B P
AAMATCCAGT ACGAATTGCT GUTATGAAAG GTGGCTTGCC AGAAACAGTA
B P
CAGTGAATAL AGTATGTGGT TCTGGGTTAA AGTCGATTCA ATTAGCATAT
B

TGACTGGTGA AAATGACATC GTGCTAGCTG GCGGTATGGA GAATATGTCT

R
TGTCACAGGG
R
TGAATAGTGA
R

CACGATTCAA

255
AATTACAAAS

315

375

N
AAGTAGTTGC
N

CAGACGGTAA

T
AABATADCTA

5
ASTTTTAATT

CTTT,

P PO
k)
TTAAAGAMAT

65
TTTCATTT44
|

TioE
CCTCATAAAG

R
185
GGTGCAGTTA

Cogs
ATTGCTTATG
R
305
ATTTTGGGCG

3
AACG

1
ACAC

‘2

15
AGATT

...
35

TATCAT
\

95
TGTTTT

£5

TTAAAGGATT

3
CAGE

365
COCAARTTAS

el
425
ASCCAMATTT

3
CTGT

Ty
CATT!

l...
15
TGETGE

1
TGOGAL

35
GGOAGA

15 25 s a5 es
ACOTGCCAGC CTATGATTTA GOTGUGACTT TAATAGAACA TATTATTAAA

B e o P I e
145 155 165 175

e e P I e
205 215 225 235

B e P ) P I e
265 275 285 235

s 325 s 345 N
TGCTTGTCAL CAACAGTOGC TTCGGTTTTA AMATGGGACA TCARTCAATG

s 385 " ags 405 Tars
TGGTATATGA TGGTTTAACA GATGTATTTA ATCAATATCA TATGGGTATT

Tass 445 “gss 465 “ars
ATTTAGTAGA GCAATATGGT ATTTCAAGAG AAGAACAAGA TACATTTGCT

"B15 525 535

T ags 505 N
AACATAAAGE AGTACGTOCA CAGCEA. ... ..ovoovoen veeiinnn.,

Alignment: D:3\StudyiMaster\sequencing resulthconsensus ssquencesicolony 49%arc. txt

B O ) P I e
25 35 45 55
ATCGASCAGT GACACAATGC CGGCAATGOC ATTGGATACT
P PP S VO I
85 95 105 115
TATGATAGGC TATTGGTTGE ABACTGARAT CAATCGCATT

e PP I
145 155 165 175
TAGAACTGTA GGCACAATOG TTACACGTGT GGAAGTAGAT

B P e T e e R
205 215 235
THACCCAACC AMMCCAATTG GTCCTTTTTA TACGAAAGAA

R ] PO e P R A
265 275 285 295
AGAACAGCCA GACTCAGTCT TTAMMGAAGA TGCAGGACGT
P e PP I A

325 335 345 355
GTCACCACTA COTCAATCTA TACTAGAACA CCAGTTAATT

B P (o VP e
385 355 405 415
ABATATTGTC ATTGCATGOG GTGGTGGCGG TATTCCAGTT

e P e e P
445 455 455 475
TGAAGGTGTT GAAGCG. ... ...ooiiees oiienn...

25 35 45 55
AGATGATACT TATGAAGCTT TARATATTCC AATTGAAGAT

e e P N
85 95 105 115
TATTTCGAAS AMMGAATTAG ATGGCTTTAA TATCACAATT
N Y P A

145 155 185 175
ACCGTATTTA GATTATGTTG ATGAACAAGT GATTAATGCA

P P I PO I (AU I P |
205 215 ity 235
GATAMMMGAT GGUAAGTGGA TAGGGTATAA TACAGATGGT

PPN O N (N P P P
265 275 285 295
GUACAGCGTT TATCCAGATT TAGAMAATGC ATACATTTTA

P P R R I (AU I P |
325 338 3db 3BE
AAGTAAMGGT ATTGCTTATG AATTAGCAMS ATTTGTAAAG
PP PR VP IV VDN U PV
385 395 405 415
TAGAACGATG GUTCGTTTTG AATCTTGGAS TTTAAATATA
PO S e e O [ I |

T ads 455
TOCTOARAAS TATTTA - v voeoomens aanennnnn
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Consenusu

Consemisu

Consenasu

Consemisu

Consemsu

Consenusu

Consemisu

Consenasu

Alignment: D:\StudyMaster'sequencing result'consensus sequences'colorny 49%gmb, txt

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Conserusu

Aligrment: D:yStudyiMaster\sequencing resulticonsensus sequencesicolony d8%pta. txt

Consenusu

Consenusu

Congenusu

Consenusu

Consenusu

Congenusu

Consenusu

Consenusu

Alignment: D:\Study'Master'sequencing result’consensus sequenceshcolony 49%glp. txt

e e e e e e P e
5 15 25 35 45 55
GGTGCTGATT GGATTGTCAT CACAGCTGGA TGGGGATTAG CGGTTACAAT GGGTGTGTTT

T e ) R
55 75 85 95 105 115
GCTGTCGGTC AATTCTCAGG TGCACATTTA AACCCAGCGG TGTCTTTAGC TCTTGCATTA

O L P N P P PR R PP
125 135 145 155 185 175
GACGGAAGTT TTGATTGGTC ATTAGTICCT GGTTATATTG TTGCTCAAAT GTTAGGTGCA

P P N e P e e
185 195 205 215 225 235
ATTGTCGGAS CAACAATTGT ATGGTTAATG TACTTGOCAC ATTGGAAAGC GACAGAAGAL

R e e P N P I P |
245 255 265 275 285 295
GCTGGCGOGA AATTAGGTGT TTTCTCTACA GCACCGGCTA TTAAGAATTA CTTTGCCAAC

e e e e e P )
505 515 525 5335 545 5355
TTTTTAAGTG AGATTATCGG AACAATGGCA TTAACTTTAG GTATTTTATT TATCGGTGTA

366 376 386 336 405 415
AACAMMATTG COGATGGTTT AAATCCTTTA ATTGTOGGAG CATTAATTGT TGCAATCGGA

T L P e P e PR R PP
425 435 445 455 485 475
TTAAGTTTAG GCGGTGCTAC TGGTTATGCA ATCAACCCAG CACGT..... ..........

o e P N A
COANTATTTG AMGATCCAAG TACATCATAT AAGTATTCTA TTTCAATGAT AACACGTCAA

o e P I A
65 75 85 95 105 115
ATGCOTGAMG GTGAAGTTGA TGOOGTAGAT TACTTITTTA AMMCTAGGGA TGCGTTTGAA

e e e e P I A
125 135 145 155 165 175
GCTTTAATTA AAGATGACCA ATTTATAGAA TATGCTGAAT ATGTAGGUAA CTATTATGGT

e e e e e P I A
185 195 205 215 225 235
ACACCAGTTC AATATGTTAA AGATACAATG GAUGAAGGTC ATGATGTATT TTTAGAAATT

e e e e P I
245 265 265 275 285 295
GAAGTAGAAG GTGCAMAGCA AGTTAGAAAG ASATTTCCAG ATGCGTTATT TATTTTCTTA

e e e O P I A
305 315 325 335 345 385
GCACCTCCAA GTTTAGATCA CTTGAGAGAG CGATTAGTAG GTAGAGGAMC AGAATCCAAT

e P e T I P R A
365 375 385 395 405 415
GAGAAMATAC ARAGTCGTAT TAACGAAGCG CGTAAAGAAG TTGAAATGAT GAATTTA...

5 15 25 35 45 55
GCAACACAAT TACAAGCAAC AGATTATGTT ACACCAATCG TGTTAGGTGA TGAGACTAAG

e e e (e P I
65 75 g5 95 105 115
GTTCAATCTT TAGCGCAALL ACTTGATCTT GATATTTCTA ATATTGAATT AATTAATCCT

B e e o e PP I
125 135 145 155 185 175
GUGACAAGTG AATTGAAAGC TGAATTAGTT CAATCATTTG TTGAACGACG TAAAGGTAAL
T e e e P o PP I
185 195 205 215 225 255
GUGACTGAMG AACAAGCACA AGAATTATTA AACAATGTGA ACTACTTCGG TACAATGCTT
B P N P B P R PR P P N e
245 255 265 275 285 295
GTTTATGCTG GTASAGCAGA TGGTTTAGTT AGTGGTGCAG CACATTCAAC AGGAGACACT

B e e o e P e PP I e
305 515 325 335 345 355
GTGCGTCCAG CTTTACAAAT CATCARAACG ARACCAGGTG TATCAAGAAC ATCAGGTATC

B e e o B O I T e FET
365 375 385 5395 405 415
TTCTTTATGA TTASAGGTGA TGAACAATAC ATCTTTGGTG ATTGTGCAAT CAATCCAGAA

420 435 445 455 465 475
CTTGATTCAC AAGGACTTGC AGAMATTGCA GTAGAAAGTG CAAAATCAGC ATTA......
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Colony 50:

Alignment: D:\Study\Mastersequencing result’consensus sequenceshcolony 49%tpi. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Alignment: D:\Studyr\Master\sequencing resultconsensus sequenceshcolony S0%arc. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

B O e P P P
5 15 25 35 45 55
CACGAMACAG ATGAAGAAAT TAACAAAMAM GUGCACGCTA TTTTCARACA TGGAATGACT

e e P S P
65 75 85 95 105 115
CCAATTATTT GTGTTGHTGA AACAGACGAL GAGOGTGAAL GTGGTAMAGC TAACGATGTT

e P e e I e L P
125 135 145 155 165 175
GTAGGTGAGC AAGTTAAGAA AGCTGTTGCA GGTTTATCTG AAGATCAACT TAAATCAGTT

P e e P e P
185 195 205 215 225 235
GTAATTGCTT ATGAGCCAAT CTGGGCAATC GGAACTGGTA AATCATCAAC ATCTGAAGAT
L P 1 [ I P
245 255 265 275 285 295
GUARATGAML TGTGTGCATT TGTACGTCAA ACTATTGCTG ACTTATCAAG CAAMGAMGTA
o e T L P I
305 315 325 335 345 355
TCAGAMGCAL CTCGTATTCA ATATGGTGGT AGTGTTARAC CTAACAACAT TAAAGAATAC
1 e T e
365 375 385 395 40
ATGGCACAML CTGATATAGA TGGGGCATTA GTAGGTG606 CA ..ot ooeenn....

Alignment: D:AZStudy\Masterhsequencing resul thconsensus sequencesicolony 49%yqi. txt

.é....l B e e T P e P
GOGTTTAAMG ACGTGCCAGC CTATGATTTA GGTGUGACTT TAATAGAACA TATTATTARA
e e P T e

65 75 85 95 105 115
GAGACGGGTT TGASTCCAAG TGAGATTGAT GAAGTTATCA TCGGTAACGT ACTACAAGCA
O e L e T

T 135 145 "155 165 175
GOATAAGGAT AAAATOCAGE ACGAATTGCT GCTATGAAMG GTGGCTTGOC AGARACAGTA

B e e e P I
185 195 205 215 225 235
COTGCATTTA CAGTGAATAS AGTATGTGGT TCTGGGTTAA AGTCGATTCA ATTAGCATAT

245 255 265 278 285 295
CAATCTATTG TGACTGGTGA AMATGACATC GTGUTAGCTG GOGGTATGGA GAATATGTCT
e o e I
0% 315 325 33% 345 355
CAGTCACCAS TGCTTGTCAA CAACAGTCGC TTCGGTTTTA AMATGGGACA TCAATCAATG
e e M
385 375 385 395 405 415
GTTGATAGCA TGGTATATGA TGGTTTAACA GATGTATTTA ATCAATATCA TATGGGTATT
425 435 445 455 465 475
ACTGUTGAMS ATTTAGTAGA GUCAATATGGT ATTTCAAGAG AMGAACAAGA TACATTTGCT
B s P N P B P Ry
485 435 505 515
GTAAACTCAC AACATAAMGC AGTACGTGCA CAGCAA. ...

5 15 25 35 45 55
TTATTAATCC AACAAGCTAA ATCOAACAGT GACACAACGC CGGCAATGCC ATTGOATACT

1 e [ PO I P |
65 5 85 ab 105 115
TGTGETGOAL TOTCACAGGS TATGATAGGT TATTGGTTGG AAACTGAAAT CAATCGCATT

e e e P e e e
125 135 145 155 165 175
TTAACTGAAN TGAATAGTGA TAGAACTGTA GGCACANTCG TTACACGTGT GGAAGTAGAT

P L T IR I s e
185 195 205 215 235 255
ARABATGATC CACGATTCAA TAACCCAACT AAMCCAATTG GTCCTTTTTA TACGAAAGAA
| \ - [ [P .

PPN R I PP I P AP R
245 255 265 275 285 295
GAAGTTGAMG AATTACAAMA AGAACAGCCA GACTCAGTCT TTAAMGAAGA TGCAGGACGT

e P P I P B P
305 315 325 335 345 355
GGTTATAGAN AAGTAGTTGC GTCACCACTA CCTCAATCTA TACTAGAACA CCAGTTAATT

e o P ] v
365 375 385 395 405 415
CBAMCTTTAG CAGACGGTAN AAATATTGTC ATTGCATSCG GTGGTGGCGG TATTCCAGTT
\ | P R P I P

B L P L P
425 435 445 455 465 475
ATAAAAAARG AAMATACCTA TGAAGGTGTT GARGCG. ... .......... ..........
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Aligrment: D:\StudyiMasterhsequencing result'consensus sequences’colony 50%aro. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Aligrment: D:yStudyilasterisequencing result\consensus sequencesicolony 50%zlp. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

N L P e P ATt Froes R e
5 15 25 35 45 55
AATTTTAATT CTTTAGGATT AGATGATACT TATGAAGCTT TARATATTCC AATTGAAGAT

6
TTTCATTTAA TTAAAGAAAT TATTTCGAAL AMAGAATTAG ATGGCTTTAA TATCACAATT

GOTGCTGATT GGATTGTCAT CACAGCTGGA TGGGGATTAG CGGTTACAAT GGGTGTGTTT

P e T P I P N
65 5 25 5
GCTGTCGGTC AATTCTCAGG TGCACATTTA AACCCAACGG TGTCTTTAGT TCTTGCATTA

e e e T
175 135 145 155 165 175
GACGGAMGTT TTGATTGETC ATTAGTTCCT GGTTATATTG TTGCTCAAST GTTAGGTGCA

305 315 325 336 345 355

425 435 445 455 465 475

185 195 205 218 225 235
245 255 265 27% 285 295

[ | |
305 315 325 335 345 355

GAGAAMATAC AAMGTCGTAT TAACGAAGCG COTAASMGAMG TTGAAATGAT GAATTTA...
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Consensus

Consensus

Consensus

Conzensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Alignment: D:4%Study'\Masterhsequencing resulthconsensus sequencesicolony 50%rqi. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

& 1% 25 35
GUAACACAAT TACAAGCAAC AGATTATGTT ACACCAATCG

-.65”

.75“

85 95
GTTCAATCTT TAGCGCAAAS ACTTGATCTT GATATTTCTA

18

135

GCGACAAGTG AATTGAAAGC

Cimb

RE

e
145 155

TGAATTAGTT CAATCATTTG
.

205

215
GOGACTGAAG AACAAGCACA AGAATTATTA AACAATGTGA

R
245

R
255

GTTTATGCTG GTAAAGCAGA

el
305

R
315

GTGCGTCCAG CTTTACAAAT

R
365

R
375

TTCTTTATGA TTAAAGGTGA

R
435

R
435

CTTGATTCAC AAGGACTTGC

B
5

B I
265 275
TGGTITAGTT AGTGGTGCAG

B P e P
325 335
CATCAAMACG ARACCAGGTG

B P T
385 395
TGAACAATAC ATCTTTGGTG

B Ty
445 455
AGAAATTGCA GTAGALAGTG

B P
5

45
TGTTAGGTGA

105
ATATTGAATT

165
TTGAACGACG

225
ACTACTTCGG

" ags
CACATTCAAC

345
TATCARGAAC

Caos
ATTGTGCAAT

Tags
CAAAATCAGC

Alignment: D:\Study'Master‘sequencing resultconsensus sequenceshcolony S0pta. txt

[
55
TGAGACTALG

sl
115
ARTTAATCCT
.
175
TAAAGGTAAY
vl |
235
TACAATGCTT

B
295
ABGAGACACT

R
355
ATCAGGTATC
B
415
CAATCCAGAR

Alignment: D:\Study'\Master\sequencing resultconsensus sequenceshcolony S0%tpd. txt

con |
55

CACGAAACAG ATGAAGAAAT TAACAAAAMM GOGCACGCTA TTTTCAAACA TGGAATGACT

[P R
95

N P
105

.
115

[ 75 85
COAATTATTT GTGTTGGTGA AACAGACGAA GAGCGTGAAA GTGGTAAAGC TAACGATGTT

D P
125

B P
135

S T
145

185

N P
165

.
175

GTAGGTGAGC AAGTTAAGAS AGCTGTTGCA GGTTTATCTG AAGATCAACT TAAATCAGTT

S P
185

.
195

B e
205 215

el
225

I P
235

GTAATTGCTT ATGAGCCAAT CTGGGCAATC GGAAMCTGGTA AATCATCAAC ATCTGAAGAT

S PP
245

B P
255

S T
265

a7

N
285

o
295

GUAAATGAAA TGTGTGUATT TGTACGTCAA ACTATTGCTG ACTTATCAAG CAAAGAAGTA

S PP
305

315

. |
325

‘335

P
345

o
355

TCAGAAGUAA CTCGTATTOA ATATGGTGGT AGTGTTAAAC CTAACAACAT TAAAGAATAC

S PP
365

vl
375

B P
385 395

ATGGUACAAL CTGATATTGA TGGGGUATTA GTAGGTGGCG CAL......

o
GCGTTTAAAG
ol
E5
GAGACGGGTT

CioE
GGACARGGAC

St
CCTGCATTTA
\

IR
CAATCTATTG

R P
305
CAGTCACCAL

RPN P
385
GTTGATAGCA
R P
425
ACTGCTGAAL
\

EEPRISEE
GTAAMCTCAC

15
ACGTGOCAGE
R
75
TGAATOCALS
‘135
AABATCCAGE
195
CAGTGAATAA

=
TGACTEGTGA

R
315
TGCTTGTCAL

" 75
TGGTATATGA
R

435
ATTTAGTAGA
e

T Task
AACATARAGE

25 35
CTATGATTTA GGTGOGACTT

P e P
25 95
TGAGATTGAT GAAGTTATCA

‘145 i)
ACGAATTGCT GCTATGAAAG
“a05 =t
BOTATGTGET TCTGRETTAA

T e e PP
265 275
ABATGACATC GTGCTAGCTG

P PP e P
325 335
CAACAGTCGC TTCGGTTTTA
R PR Y P
385 395
TGGTTTAACA GATGTATTTA
B P
445 455
GUAATATGGT ATTTCAAGAG
PP P Y P
B0 E1E
AGTACGTGCA CAGCAA. ...

275

45
TAATAGAACA

108
TCOGTAACET
i)
GTGGCTTOCC

"985
AGTCGATTCA
|

Toss
GOGOTATGGA

AP P
345
BAATGGGACA

AP P
405
ATCANTATCA

aes
BAGAACAAGA

55
TATTATTAMA

ol
115
ACTACAAGCA
ol
175
AGABACAGTA
R
235
ATTAGCATAT

.
255
GAATATGTCT
el
355
TCAATCAATG
.
415
TATGGGTATT

Clars
TACATTTGCT
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Colony 51:

Alignment: D:yStudyiMasterhsequencing resulthconsensus sequenceshcolony 5l%are. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Alignment : D:y\Study\Nasterisequencing resul thconsensus sequencesicolony 51%glp. tut

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

5 15 25
TTATTAATCOC AACAAGCTAL ATCGAACAGT

B P I
85 75
TETCCTOCAL TETCACAGGS

[P e

TT1zE 135

TTAACTGAAA TGAATAGTGA TAGAACTGTA

R P Ty e
185 195

AMAGATGATC CACGATTCAL TAACCCAACC

B I
245 255
GAAGTTGASG AATTACAAMA

R Y .
305 315
GETTATAGAA AAGTAGTTGC

B I
365 375
CGAACTTTAG CAGACGGTAR
T e |

425 435
ATAAASAAAG AAAATACCTA

es R
TATGATAGCC TATTGOTTEC
-
GGCACAATCG
N
ARACCAATTO
.
AGAACAGCCA GACTCAGTCT
375 !
GTCACCACTA CCTCAATCTA
-
AAATATTGTC ATTGCATGCG

P .
145

1sE

B P e
205 215

..ésé”

i
P P e P
335
B P e
385 395
|

[ P e
445 455
TGAAGGTGTT GAAGCG. ...

5 15 25
AATTTTAATT CTTTAGGATT AGATGATACT

65 i) a5
TTTCATTTAA TTAAAGAMAT TATTTCGAMAL

TioE 135 145
CCTCATAMAG AACGTATCAT ACCGTATTTA

TR L e P N |
185 195 205
GGTGCAGTTA ACACTGTTTT GATAAMAGAT

T 24E 755 265
ATTGGTTATG TTARAGGATT GCACAGCGTT

AP P L. .
305 315 325
ATTTTGGGCG CAGGTGOTGD AAGTAAAGGT

365 375 385
CCCAARTTAA CTOTTOCCAA TAGAACCATC

35
GACACAACGC

35
TATGAMGCTT

a5
AMAGANTTAG

‘185

GATCATGTTG

To1s
GACRAGTGGA

o715

TATCOCAGATT

e
33

Al

ATTGCTTATG

K

GOTOSTTTTG

azs

T P L
445 455

ABCCAMATTT CATTAGCAGA TGCTGAAMAG TATTTA. ...

B R PP
15

5
GGTGCTGATT GGATTGTCAT

65 5
GCTGTCGGTC AATTCTCAGE

“igE 135
GACGGAAGTT TTGATTGGTC
B P I
185 195
ATTGTCGGAG CAACAATTGT

245 255
GCTGGOGCGA AATTAGGTGT

" 305 ‘315
TTTTTAAGTS AGATTATCGS
T e A PP
365 375
BACAAAATTG CCGATGHTTT

425 435
TTAAGTTTAG GCOGGTGCTAC

CACAGCTGGA TGGGGATTAG

a5 a5
TGCACATTTA AACCCAGCGG

145 155
ATTAGTTCCT GGTTATATTG

P P
205
ATGGTTAATG TACTTGCCAC

285 275
TTTCTCTACA GCACCGGCTA
e
325 335
AACAATGGCA TTAACTTTAG

P P

385

AMATCOTTTA ATTGTCOGGAG

445 455
TGGTTATGCA ATCAACCCAG

276

P I O I
25 35
PSP I P I

45 55
COGCAATGOC ATTGRATACT
ies T TR
ARACTGARAT CAATDGCATT
L P
165 175
TTACACGTGT GGAAGTAGAT

R P
235
GTCCTTTTTA TACGAAAGASA

P P e
285 295
TTARMGAAGE TGCAGGACGT

I P T A
345 355
TACTAGAACA CCAGTTAATT
T R

405 415
GTGGTGGOGE TATTCCAGTT

Alignment: D:%\Study'\Masterisequencing result'consensus sequenceshcolony 5l%aro. txt

45 55
TAAATATTCC AATTGAAGAT

I P O
106 115
ATGGCTTTAA TATCACAATT

I P O

165 175
ATGAACAAGT GATTAATGCA

P P .
225 235
TAGGGTATAL TACAGATGGT

I VP R e

285 295
TAGAAMATGE ATACATTTTA

B P R P
345 355
ABTTAGCAMS ATTTGTALMG

[P B AP
405 415
ARTCTTCGAS TTTAAATATA

[P U
45 55
COGTTACAAT GGGTGTGTTT

[ RV P
105 115
TGTCTITAGC TCTTGCATTA

[P B P
165 175
TTGCTCAAAT GTTAGGTGCA
PP R T
225 235
ATTGGAAMGC GACAGAAGAA

B P A
285 295
TTAAGAATTA CTTTGCCAAC
[P U U

345 355
GTATTTTATT TATCGGTGTA

B I T
415
CATTAATTGT TGCAATCGGA

T aes
CACGT. ... .
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Alignment: D:\Study\Master\sequencing result‘consensus sequenceshcolony 51gmk. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Alignment: D:\StudvMaster'sequencing resultconsensus sequences'colony 51\pta. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Aligmment: D:\StudyMasterhsequencing resultdconsensus sequencesicolony 51%tpi. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

e e P [ P e e
5 15 25 35 a5 55
CGAATATTTG AAGATCCAAG TACATCATAT AAGTATTCTA TTTCAATGAC AACACGTCAA

GAGAMMATAC AAAGTCGTAT TAACGAAGCG CGTAAAGAMG TTGAMATGAT GAATTTA...

e e e PR I S e e
5 15 25 35 45 55
GCAACACART TACAAGCARC AGATTATGTT ACACCAATCG TGTTAGGTGA TGAGACTAAG

e PR I P e e
65 75 85 95 105 115
GTTCAATCTT TAGCGCAARL ACTTGATCTT GATATTTCTA ATATTGAATT AATTAATCCT

e T P e P o
125 135 145 155 165 175
GOGACAAGTG ANTTGARAGC TGAATTAGTT CAATCATTTG TTGAACGACG TAAAGGTAAM
o P ) P o
185 195 205 215 225 235
GOGACTGAAG AACAMGCACA AGAATTATTA AACAATGTGA ACTACTTOGG TACAATGCTT

| [ [ | |
245 255 265 275 285 295
| [ [ | |
305 315 325 335 345 355
| ... | [ | |
365 375 385 395 405 415
| [ ... 1 | |
425 435 445 455 465 475
B P T L P T e

5 15 25 35 45 55
CACGAAACAG ATGAAGAAAT TAACAAAAMY GCGCACGCTA TTTTCAAMCA TGGAATGACT

| | | | |
245 255 265 275 285 295
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Colony 52:

Alignment: D:%\StudyiMaster\sequencing result’consensus sequencescolony 51%rql. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Alignment: D:yStudyiNasterisequencing result)consensus sequenceshcolony bZ%arao. txt

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

e P T e e e e
5 15 25 35 45 55
GOGTTTAAAG ACGTGCCAGC CTATGATTTA GGTGUGACTT TAATAGAACA TATTATTAAL

vl b b b e b e e L e L
65 75 g5 95 105 115
GAGACGGGTT TGAATCCAMG TGAGATTGAT GAAGTTATCA TCGGTAACGT ACTACAAGCA

PP T L ot O [ O N R P I
125 138 145 156 165 178
GOACAAGGAC AAAATCCAGT ACGAATTGCT GCTATGAMAG GTGGCTTGCC AGAAACAGTA

T L A e e
185 195 205 215 225 235
CCTGCATTTA CAGTGAATAA AGTATGTGGT TCTGGGTTAA AGTCGATTCA ATTAGCATAT

P e PR e
245 255 265 275 285 295
CAATCTATTG TGACTGGTGA AAATGACATC GTGCTAGCTG GOGGTATGGA GAATATGTCT

e P I e e e
305 515 325 335 345 355
CAGTCACCAS TGCTTGTCAA CAACAGTCGC TTCGGTTTTA ARATGGGACA TUANTCAATG
e P e T i e

365 375 385 395 405 415
GTTGATAGCA TGGTATATGA TGGTTTAACA GATGTATTTA ATCAATATCA TATGGGTATT

P T T P e e e
425 435 445 455 465 475
ACTGUTGAM ATTTAGTGGA GUAATATGGT ATTTCAAGAG AAGAACAAGA TACATTTGCT

T e L Fr oy e
485 495 505 515
GTARACTCAC AMCARARAGC AGTACGTGCA CAGCAR. ... iivvviirs vuvvennnn.

Alignment: D:3StudviMastersequencing resultlconsensus sequences‘colony bH2harc. txt

e e P I |
5 15 25 35 45 55
TTATTAATCC AACAAGCTAM ATCGAACAGT GACACAACGC CGGCAATGOC ATTGGATACT
e e L P A |
85 75 g5 a5 105 115
TGTGGTGCAS TGTCACAGGG TATGATAGGC TATTGGTTGE AMACTGAAAT CAATCGCATT

e e P I |
125 135 145 155 165 175
TTAACTGASS TGAATAGTGA TAGAACTGTA GGCACAATCG TTACACGTGT GGAAGTAGAT

B e B T B I
185 195 205 215 225 235
AAMGATGATC CACGATTCAA TAACCCAACC AAMCCAATTG GTCCTTTTTA TACGAAAGAA
e e e e A |
245 255 265 275 285 295
GAAGTTGAAG AATTACAAAS AGAACAGCCA GACTCAGTCT TTAAAGAAGA TGCAGGACGT
e e T e P I |
305 315 325 335 345 355
GGTTATAGAA AAGTAGTTGC GTCACCACTA CCTCAATCTA TACTAGAACA CCAGTTAATT
e P |

365 375 385 395 405 415
CGAACTTTAG CAGACGGTAA AMATATTGTC ATTGCATGCG GTGGTGGOGG TATTCCAGTT

425 435 445 456
ATAASAAAAG AAMATACCTA TGAAGGTGTT GABGCG. ... ....... ... L.oooo...

O U O PPN A
5 15 25 35 45 55
AATTTTAATT CTTTAGGATT AGATGATACT TATGAAGCTT TAAATATTCC AATTGAAGAT

N AP Y PR PO VPR A PP RN U N FUR
85 75 85 95 105 115
TTTCATTTAL TTARAGAAAT TATTTCGAAA ARAGARTTAG ATGGCTTTAA TATCACAATT
125 135 145 155 165 175
CCTCATAMAG AACGTATCAT ACCOTATTTA GATTATGTTS ATGAACAAGC GATTAATGCA
e e PP I P R

185 1o Taos T T Ums T aes T aap
GGTGOAGTTA ACACTGTTTT GATAMRAGAT GGCAAGTGGA TAGGGTATAL TACAGATGGT

e e P I P B
245 255 265 275 285 295
ATTGOTTATG TTAMAGGATT GCACAGCGTT TATCCAGATT TAGAARATGC ATACATTTTA

T e L P e P B R e
305 315 325 335 345 355
ATTTTGG6CG CAGGTGGTGC AMGTARAGGT ATTGCTTATG AATTAGCAAA ATTTGTAMAG

e e e ET Rro) P vp o
365 375 385 395 405 415
CCCABATTAA CTGTTGOGAA TAGAACGATG GCTCGTITTG AATCTTGGAA TTTAAATATA

T P e P e e
425 435 445 455 465 475
AACCRAATTT CATTGGCAGA TGCTGAAAAG TATTTA. ... vivevivins urvnennns
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Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Alignment: D:\Study\Master'\sequencing resultconsensus sequenceshcolony 52%gmb. txt

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Alignment: D:hStudy'\Naster\=equencing result'consensus sequences‘colony 52\pta. txt

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Aligrment: D:\Study\Master'sequencing result'consensus sequences‘colony 52%glp. txt

B P e e e e P P P
5 15 25 35 45 55
GGTGCTGATT GGATTGTCAT CACAGCTGGA TGGGGATTAG CGGTTACAAT GGGTGTGTTT

B P T P T P T T I
85 5 g5 95 105 115
GCTGTCGGTC AATTCTCAGS TOCACATTTA AACCCAGCGS TGTCTTTAGC TCTTGCATTA

B P o e o L e e P I PR
125 135 145 155 165 175
GACGGAMGTT TTGATTGGTC ATTAGTTCCT GGTTATATTG TTGCTCAAAT GTTAGGTGCA

B P N e L e e PR P FP
185 155 205 215 225 235
ATTGTCGGAG CAACANTTGT ATGGTTAATG TACTTGCCAC ATTGGAAAGC GACAGAAGAA

B e P T P T P ) T I
245 255 265 275 285 295
GCTGGOG0GA AATTAGGTGT TTTCTCTACA GCACCOGCTA TTAAGAATTA CTTTGCCAAC

O T e e o L M R e
305 315 325 335 345 355
TTTTTAAGTG AGATTATCGG AACAATGGCA TTAACTTTAG GTATTTTATT TATCGGTGTA

B B e e e I PR
365 375 385 395 405 415
AMCARANTTG CCGATGGTTT AAATCCTTTA ATTGTCGGAG CATTAATTGT TGCAATCGGA

B P T P I PP T PP
425 435 445 455
TTAMTTTAG GOGGTGCTAC TGGTTATGCA ATCAACCCAG

P o P P L T AP PP R Frrry
5 15 25 35 45 55
CGAATATTTG AAGATCCAAG TACATCATAT AAGTATTCTA TTTCAATGAC AACACGTCAA

5
GCTTTAATTA AAGATGACCA ATTTATAGAA TATGUTGAAT ATGTAGGCAM CTATTATGGT

185 195 205 215 225 235
ACACCAGTTC AATATGTTAA AGATACAATG GACGAAGGTC ATGATGTATT TTTAGAMATT

| | | | |

245 255 265 275 285 295
\ | | | |

305 315 325 335 345 355

| | | | |
365 375 385 395 405 415
CACASAATAC AMAGTCOTAT TAACGAAGCC COTAAAGAAG TTCAAATGAT GAATTTA..

....|....|....\....\....|....|....|....|....\....\....éé“.
GCAACACAAT TACAAGCRAC AGATTATGTT ACACCAATCG TGTTAGGTGA TGAGACTAAG

185 195 205 215 225 235

305 315 325 335 345 355

365 375 385 395 405 415
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Colony 53:

Alignment: D:\StudyiMaster\sequencing result'\consensus sequencesicolony 52%tpi. txt

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Alignment: D:YZStudy\Naster\sequencing resultlconsensus sequencesicolony 53%arc. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

O T o P T e I PP v A
5 15 25 35 45 55
CACGAARCAG ATGAAGARAT TAACARAARA GCGCACGCTA TTTTCAAACA TGGAATGACT

T P P T o AT PP vy e
B5 75 85 95 105 115
CCAATTATTT GTGTTGGTGA AACAGACGAL GAGUGTGAM GTGGTAAMGC TAACGATGTT
P T P P P AT PV vy e
125 135 145 155 165 175
GTAGGTGAGC AAGTTAMGAA AGCTGTTGCA GGTTTATCTG AAGATCAACT TAAATCAGTT
e T e P TP P e
185 195 205 215 295 235
GTAATTGCTT ATGAGCCAAT CTGGGCAATC GGAACTGGTA AATCATCAAC ATCTGAAGAT

e A T R
245 255 265 2715 285 295
GCAMATGAAS TGTGTGCATT TGTACGTCAA ACTATTGCTG ACTTATCAAG CAAAGAAGTA

P e e e e e e
305 315 325 335 345 355
TCAGAAGCAA CTOGTATTCA ATATGGTGGT AGTGTTAAMC CTAACAACAT TAAAGAATAC

L L e O e e Iy e
365 375 385 395 405 415
ATGGCACAAS CTGATATTGA TOGGGCATTA GTAGGTOOCE CA..vw'en oeeenenn..

Alignment: U:StudyiMaster\sequencing result\consensus sequences’colony bdyyagi. txt

5 15 25 35 45 55
GCGTTTAAAG ACGTGCCAGC CTATGATTTA GGTGCGACTT TAATAGAACA TATTATTAAA

e e e P T P R |
65 75 85 95 105 115
GAGADGGGTT TGAATCCAAG TGAGATTGAT GAAGTTATCA TCGGTAACGT ACTACAAGCA

e e e L P e e
125 135 145 155 165 175
GGACAAGGAC AARATCCAGC ACGAATTGCT GCTATGAMAG GTGGCTTGCC AGAAACAGTA

o e P
155 195 205 15 275 235
CCTGOATTTA CAGTGAATAA AGTATGTGGT TCTGGRTTAA AGTCGATTCA ATTAGCATAT

L e e ) P I e
245 255 285 75 285 295
CAKTCTATTG TGACTGGTGA AAATGACATC GTGCTAGCTG GCGGTATGGA GAATATGTCT

e P e
305 315 325 335 345 355
CAGTCACCAA TGCTTGTCAA CAACAGTCGC TTCGGTTTTA AAATGGGACA TCAATCAATG
B T o L P Iy e
365 375 335 395 405 415
GTTGATAGCA TGGTATATGA TGGTTTAACA GATGTATTTA ATCAATATCA TATGGGTATT

e T M I

425 435 445 455 465 475
ACTGCTGAAA ATTTAGTAGA GCAATATGGT ATTTCAAGAG AAGAACAAGA TACATTTGCT
R e I |

T ass 435 505 515 525 535
GTAAACTCAC AACATAAAGC AGTACGTGCA CABCAA. ... ..oo.oioe vonoon..

O e U Y P I

5 15 25 35 45 5
TTATTASTCC AACAAGCTAA ATCGAACAGT GACACAACGC CGGCAATGCC ATTGGATACT
T e O PO (A PPN N A I e

85 75 85 55 105 115
TGTGGTGCAL TGTCACASGG TATGATAGGC TATTGGTTGE AMACTGAMAT CAATCGCATT

R e e e v I
125 135 145 155 165 175
TTAACTGAAS TGAATAGTGA TAGAACTGTA GGCACAATCG TTACACGTGT GGAAGTAGAT

T e P e e P e P
185 195 205 215 225 235
ARAGATGATC CAUGATTTGA TAACCCAACT AAMCCAATTG GTCCTTTTTA TACGAAAGAS

T o e S A I
245 255 265 275 285 295
GASGTTGAAG AATTACAMAS AGAACAGUCA GACTCAGTCT TTAAAGAAGA TGCAGGACGT

B P O P N FETT EPTPY PPN T e
305 315 325 335 345 355
GGTTATAGAS AAGTAGTTGC GTCACCACTA CCTCAATCTA TACTAGAACA CCAGTTAATT

P R I T R PR NN AP R P
365 375 385 395 405 415
CGAACTTTAG CAGACGGTAA AMATATTGIC ATTGCATGCG GTGGTGGCGG TATTCCAGTT
PSP O O VR VPR U PN PN P I P

Tlaos 435 445 a5 465 475
ATAABAARAG AASATACCTA TGAAGGTOTT GAAGCG. ... «'vovoenns venennnnn.
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Alignment: D:\Study'\Mastersequencing result‘consensus sequences’colony 53%aro. tzt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Alignment: D:%\StudyMaster‘sequencing result’\consensus sequencesicolony 53%glp. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Aligrment: D:yvStudyiMasterisequencing resulthconsensus sequences’colony 53%emk, txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

5 15
AATTTTAATT CTTTGGGATT

B R e
65 75
TTTCATTTAR TTAAAGAAAT

B P R e
125 135
CCTCATAAAG AGCGTATCAT
B P R e

185 195
GGTGCAGTTA ATACTGTTTT

B P R e
245 255
ATTGGTTATG TAAAAGGATT

B P e e
305 315
ATTTTGGGAG CAGGTGGTGE

TATTTCAARN AMAGAATTAG

O R I P
145 155
ACCGTATTTA GATCATGTTG

1
GATAALMAGAT GLUARGTGGA

B R I P
265 275
GCACAGCGTT TATCCAGATT

R N R P
325 335
AAGTAALGGT ATTGCTTATG

45 55
TAAATATTCC AATTGAMGAT

B O R rea
105 115
ATGGCTTTAS TATCACAATT

B R
165 175
ATGAACAAGC GATTAATGCA

TAGGGTATAS TACAGATGGT

B R r
285 295
TAGAASATGE ATACATTTTA

B N P
345 355
AATTAGCAAA ATTTGTAAAG

T e T e P T) B re
365 375 385 395 405 415
CCCAMATTAR CTGTTGCGAL TAGAACGTTG GCTCGTTTTG AATCTTGGAM TTTAANTATA

PR e L o e O P
425 435 445 455 465 475
AATCAMATTT CATTGGCAGA TGCTGAAAMG TATTTA.... ........ .. oo,

O e T P I
5 15 25 35 45 55
GGTGCTGATT GGATTGTCAT CACAGCTGGA TGGGGATTAG CGGTTACAAT GGGTGTGTAT

B L e VP I
65 7 5 9

5 it 0
GCTGTCGOTC AATTCTCAGG TGCACATTTA AMCCCAGCGG TGTCTTTAGC TCTTGCATTA

e e e e P AT
125 155 145 155 185 175
GACGGAAGTT TTGATTGGTC ATTAGTTCCT GGTTATATTG TTGCTCAMAT GTTAGGTGCA

e e P L L B Free
185 195 205 215 225 235
ATTGTCGGAG CAACAATTGT ATGGTTAATG TACTTGOCAT ATTGGAMAGC GACAGAAGAL

T e L e Lo B Fr
245 255 265 275 285 295
GCTGGCGCGA AATTAGGTGT TITCTCTACA GUACCAGCTA TTAMGAATTA CTTTGCCAAC

P T [ e N PP N P
305 315 32b 336 345 350
TTTTTAAGTG AGATTATCGG AACAATGGCA TTAACTTTAG GTATTTTATT TATCGGTGTA

B P P L PO e P T P O P
385 375 385 395 405 415
AACAMANTTG COGATGGTTT AAATCCTTTA ATTGTCGGAG CATTAATTGT TGCAATCGGA

e e e P
425 435 445 455 485 475
TTASGTTTAG GOGGTGCTAC TGGTTATGCA ATCAACCCAG CACGT..... ..........

e P T P ETTOS P e
5 15 25 35 15 55
CGAATATTTG AAGATCCAAG TACATCATAT AAGTATTCTA TTTCAATGAC AACACGTCAA

vl b b e b e e L e
65 75 85 95 0 118
ATGUGTGAMG GTGAAGTTGA TGGCGTAGAT TACTTTTTTA ARACTAGGGA TGOGTTTGAA

R ) VI I e
145 155 165 175
GUTTTAATTA AAGATGACCA ATTTATAGAA TATGUTGAAT ATGTAGGUAS CTATTATGGT

) P A
205 215 225 235
ACACCAGTTC AATATGTTAA AGATACAATG GACGAAGGTC ATGATGTATT TTTAGASATT

B P e PR I PR A
265 275 285 295
GAMGTAGAAG GTGCAAMGCA AGTTAGAAAG AAATTTCCAG ATGCGTTATT TATTTTCTTA

B L e P R FEETY IPOrry [P I e
308 315 325 335 345 388
GCACCTCCAA GTTTAGATCA CTTGAGAGAG CGATTAGTAG GTAGAGGAAC AGAATCTGAT

ags 395 a0s 415
GAGAARATAC ABAGTCGTAT TAACGARGCA CGTAAAGAAG TCGAAATGAT GAATTTA..
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Alignment: D:%\Study'\Masterhsequencing resulthconsensus sequences‘colony 53%pta. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Aligrment: D:yStudyiMasterisequencing result'consensus sequenceshcolony 53%tpi. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Alignment: D:\StudyMasterhsequencing resulthconsensus sequencescolony 53\wal. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

L e O PO P N P |
5 15 25 35 45 55
GUAACACAAT TACAAGCAAC AGATTATGTT ACACCAATCG TGTTAGGTGA TGAGACTAAG

e T e e e P I
85 75 85 95 105 115
GTTCASTCTT TAGCGCAMSS ACTTASTCTT GATATTTCTA ATATTGASTT AATTAATCCT

e T e e e
125 135 145 155 165 175
GUGACAAGTG AATTGAAANGC TGAATTAGTT CAATCATTTG TTGAACGACG TAAAGGTAAN
P e L PP e O I PP R P
135 195 205 215 225 235
GOGACTGAAG AACAAGCACA AGAATTATTA AACAATGTGA ACTACTTCGG TACAATGCTT

245 " o55 265 275 og5 Tog5
GTTTATGCTG GTARAGCAGA TGGCTTAGTT AGTGGTGCAG CACATTCAAC AGGCGACACT

T o I P e e
305 5315 325 335 345 355
GTGUGTCCAG CATTACAAAT CATCAMMACG AARACCAGGTG TATCAAGAAC ATCAGGTATC

T e I [ B N T
365 375 385 395 405 415
TTCTTTATGA TTAMMGGTGA TGAACAATAC ATCTTTGGTG ATTGTGCAAT CAATCCAGAA

T o5 435 445 455 465 a7
CTTGATTCAC AAGGACTTGC AGAAATTGCA GTAGARAGTG CAARATCAGC ATTA. ... ..

P e P L P N P I A
25

5 15 35 45 55
CACGAMACAG ATGAAGAAAT TAACAAAAAN GUGUATGCTA TTTTCAAACA TGGTATGACA

P N P L P L P I A
85 75 85 95 105 115
CCAATTATTT GTGTTG6TGA AACAGATGAA GAGCGTGALA GTGGTASAGC TAACGATGTT

e e e L P Ty
125 135 145 155 165 175
GTAGGTGAGC AAGTTAAGAA AGCTGTTGCA GGTTTATCTG AAGAGCAACT TASATCAGTT

e e e L e e e
185 195 205 215 225 235
GTAATTGCTT ATGAACCAAT CTGGGCAATC GGAACTGGTA AATCATCAAC ATCTGAAGAT

e e e e s e
245 255 265 215 285 295
GOGASTGAML TGTGTGCATT TGTACGTCAA ACTATTGCTG ACTTATCAAG CAAAGAAGTA
e e L e e e
305 315 325 335 345 355
TCAGAACCAA CTCGTATTCA ATATGGTOOT AGTGTTAAC CTAACAACAT TASAGAATAC
R P P I N e

a5 375 385 395 405 415
ATGGCACAAA CTGATATTGA TOGGGTATTA GTAGGTOOCE Chuovrveer veeenrenns

P e P
5 15 25 35 45 55
GOGTTTAAAG ACGTGUCAGC CTATGATTTA GGTGCGACTT TAATAGAACA TATTATTAAA

65 [ 85 95 105 115
GAGACGGGTT TOAATCCAAS TOAGATTAAT GAAGTCATCA TCGCTAACGT ACTACAAGCA

B e e e e P
125 135 145 1EE 165 175
GGACAAGGAC AAMATOCAGT ACGAATTGCT GCTATGAAAG GTGGCTTGCC AGASACAGTA

P S o [ PR O PPV P P
185 195 205 215 225 235
CCTGCATTTA CAGTGAATAA AGTATGTGGT TCTGGGTTAA AGTCGATTCA ATTAGCATAT
e e T B e e T I P
245 255 2685 275 285 285
CAATCTATTG TGACTGGTGA AMATGACATC GTGCTAGCTG GOGGTATGGA GAATATGTCT
B e L et e ATt I
305 315 32b 335 345 350
CAATCACCAA TOCTTGTCAA CAACAGTCGC TTTGGTTTTA AAATGOGACH TCAGTCAATG

o e P
365 375 386 395 405 415
GTTGATAGCA TGGTATATGA TGGTTTASCA GATGTATTTA ATCAATATCA TATGGGTATT

e e e e L P
425 435 445 455 465 475
ACTGCTGAAL ATTTAGTAGA GUAATATGGT ATTTCAAGAG AAGAACAAGA TACATTTGCT
e e o e PP

485 495 505 515
GTAMMCTCAD AACAAMAMGT AGTACGTGCA CAGCAA. ... ... ... .. ... ...,
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Colony 54:

fligmment: D:\Study\Master'sequencing resultyconsensus sequenceshcolony Bdyare. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Alignment: D:\Studyr'\Masterisequencing resulticonsensus sequenceshcolony S4%varo. txt

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

T P P P I N T e
5 15 25 35 45 55
TTATTAATCC AACAAGCTAA ATCGAACAGT GACACAACGC CGGUAATGCC ATTGGATACT

e ) P I P A
5 15 25 35 45 55
SATTTTAATT CTTTAGGATT AGATGATACT TATGAAGCTT TAAATATTCC AATTGAAGAT

L PP R ....l|.5...\ R
TTTCATTTAS TTAAMGASAT TATTTCGAAR ASMGAATTAG ATGGCTTTAA TATCACAATT

e P O P R
125 135 145 155 165 175
CCTCATAAAG AACGTATCAT ACCGTATTTA GATTATGTTG ATGAACAAGC GATTAATGCA

e I e P R |
185 195 205 215 225 235
GGTGCAGTTA ACACTGTTTT GATAAAAGAT GGCAAGTGGA TAGGGTATAA TACAGATGGT

P e P R
245 255 265 275 285 295
ATTGGTTATG TTAAAGGATT GCACAGUGTT TATCCAGATT TAGAAMATGC ATACATTTTA

O T L I L P I P R e
305 315 325 335 345 355
ATTTTGGG0G CAGGTGGTGC AAGTAMAGGT ATTGCTTATG AATTAGCAMS ATTTGTAAAG

O e I P N P R e
365 375 385 395 405 415
COCABATTAA CTGTTGCGAA TAGAACGATG GCTCGTTTTG AATCTTGGAS TTTAAATATA

425 435 445 455 465 475
AACCAMATTT CATTGGCAGA TGCTGAAMRAG TATTTA ... .......... ..ooooiins
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APPENDIX

Alignment: D:\vStudy\Master‘sequencing resulthconsensus sequenceshcolony 54\glp. txt

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consermsu

Consenusu

Consenusu

Consenusu

Consenusu

Consermsu

Alignment: D:%Study'\Masteri\sequencing resultdconsensus sequences‘colony Sd'pta. txt

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

e o P I P I e
5 15 25 35 45 5
GGTGCTGATT GGATTGICAT CACAGCTGGA TGGGGATTAG CGGTTACAAT GGGTGTGTTT

e O P I P I e
B 5 g5 95 105 115
GCTGTOG6TC AATTCTCAGG TGCACATTTA AACCCAGCGG TGTCTTTAGC TCTTGCATTA

N P I (P P R P
125 135 145 155 165 175
GACGGAAGTT TTGATTGGTC ATTAGTTCCT GGTTATATTG TTGCTCAAAT GTTAGGTGCA

N P I (PO P P P
185 195 205 215 225 235
ATTGTCGGAG CAACAATTGT ATGGTTAATG TACTTGCCAC ATTGGAAMGT GACAGAAGAA

P P N P T P O e
245 255 265 275 285 295
GCTGGOG06A AATTAGGTGT TTTCTCTACA GCACCGGCTA TTAAGAATTA CTTTGCCAAC

P P P N P I
305 315 325 335 345 355
TTTTTAAGTG AGATTATCGG AACAATGGCA TTAACTTTAG GTATTTTATT TATCGGTGTA

e P e FEET ) ) [ e
365 375 385 395 405 415
BACAAAATTG CCGATGGTTT AAATCCTTTA ATTGTCGGAG CATTAATTGT TGCAATCGGA

P L P I P
425 435 445 455 485 475
TTAAGTTTAG GOGGTGCTAC TGGTTATGCA ATCAACCCAG CACGT..... .......ves

Alignment: D:\Study\Masterisequencing result’\consensus sequences‘\colony 54%emk. txt

GAGAAARTAC AAAGTUGTAT TAACGAAGUG UGTAAAGAMG TTGAAATGAT GAATTTA..

O e P T R
5 15 25 35 45 55
GCAACACAAT TACAAGCAAC AGATTATGTT ACACCAATCG TGTTAGGTGA TGAGACTAAG

e e ) I
65 75 85 95 105 115
GTTCAATCTT TAGCGCAALA ACTTGATCTT GATATTTCTA ATATTGAATT AATTAATCCT

P N o L P AP e
125 135 145 155 165 175
GOGACAAGTG AATTGAAAGC TGAATTAGTT CAATCATTTG TTGAACGACG TAAMGGTAAA

P T e e e P e raer
185 195 205 215 225 235
GUGACTGAAG AACAAGCACA AGAATTATTA AACAATGTGA ACTACTTCGG TACARTGCTT

T T o N PP NP e
245 285 265 275 285 295
GTTTATGCTG GTAAAGCAGA TGGTTTAGTT AGTGGTGCAG CACATTCAAC AGGAGACACT

T e B T e e N (LT ppy Fp
305 315 325 335 345 385
GTGOGTCCAG CTTTACAANT CATCAAAACG AAACCAGGTG TATCAAGAAC ATCAGGTATC

P T o e P AP e
365 375 385 395 405 415
TTCTTTATGA TTAAMGGTGA TGAACAATAC ATCTTTGGTG ATTGTGCAAT CAATCCAGAA

RO P R ol R R R
425 435 445 455 465 475
CTTGATTCAC AAGGACTTGE AGAAATTGUA GTAGAAAGTG CAAAATCAGD ATTA......
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APPENDIX

Colony 55:

Aligrment: D:\Study'\Master‘sequencing resultdconsensus sequences’colony S4%tpi. txt

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Alignment: D:\Study'Master‘\sequencing result'consensus sequenceshcolony 54%yqi. txt

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Alignment: D:%Studyi\Masteri\sequencing result’consensus sequences‘\colony 55%arc. txt

Congensus

Consensus

Consensus

Consensus

Consensus

Congensus

Consensus

Consensus

e e e ) T A
5 15 25 35 45 55
CACGAMACAG ATGAAGAAAT TAACAAAAMA GCGUAUGCTA TTTTCARACA TGGAATGACT

e e e ) VA
65 75 85 95 105 115
CCAATTATTT GTGTTGGTGA AACAGACGAL GAGCOTGALL GTGGTAAAGC TAACGATSTT

e e ) I e e
125 135 145 155 165 175
GTAGGTGAGC AAGTTAAGAL AGCTGTTGCA GGTTTATCTS AAGATCAACT TARATCAGTT

e P P P VO A |
185 195 205 215 225 235
GTAATTGCTT ATGAGCCAAT CTGGGCAATC GGAACTGGTA AATCATCAAC ATCTGAAGAT

e e P I VO A
245 255 265 275 285 295
GCAANTGAMA TGTGTGCATT TGTACGTCAA ACTATTGCTG ACTTATCAAG CAAAGAAGTA
T PO o T P I P
305 315 325 335 345 355
TCAGAAGCAR CTCGTATTCA ATATGGTGGT AGTGTTAAMC CTAACAACAT TAAAGAATAC

e PO e P P N
365 375 385 395 405 415
ATGGCACARS CTGATATTGA TGGGGCATTA GTAGGTGO05 Chooe't uvenen...

e I e ] PP
5 15 25 35 45 55
GOGTTTAAAG ACGTGCCAGC CTATGATTTA GGTGOGACTT TAATAGAACA TATTATTAAA
T P I e e P e P
65 75 85 % 105 115
GAGATGGGTT TGAATCCAAG TGAGATTGAT GAAGTTATCA TCGGTAACGT ACTACAAGCA
T T [ e e P e Frs
125 135 145 155 165 175
GEACAAGGAC ASAATCCAGC ACGAATTGCT GOTATGAAAG GTGGCTTGCC AGAAACAGTA
e e e
185 195 205 215 235 235
COTGUATTTA CAGTGAATAM AGTATGTGST TCTGGGTTAA AGTCGATTCA ATTAGCATAT
L e e e
245 255 265 275 285 295
CAATCTATTG TGACTGGTGA AARTGACATC GTGCTAGCTG GUGGTATGGA GAATATGTCT
e e e
305 315 325 335 345 355
CAGTCACCAA TGCTTGTCAA CAACAGTCGC TTCGGTTTTA AAATGGGACA TCAATCAATG
T e e e A O P P
365 375 385 395 405 415
GTTGATAGCA TGGTATATGA TGGTTTAACA GATGTATTTA ATCAATATCA TATGGGTATT
T e o ) P R
425 435 445 455 485 475
ACTGCTGAAA ATTTAGTAGA GCAATATGGT ATTTCAAGAG AAGAACAAGA TACATTTGCT
e e e o e P )

T ags 435 505 515 525 536
OTAAACTCAC AACATASAGC ACTACOTCCA CAGCAA. ... vuvooreeen ennnnns

.é....\ e e e
TTATTANTCC AACAAGCTAA ATCGAACAGT GACACAACGC CGGCAATGCC ATTGGATACT
e e VI R
85 75 85 95 105 115
TGTGETGCAL TETCACAGGG TATGATAGGC TATTGGTTGE AAACTGAANT CAATCGCATT
P O T N P I FYP AP e
125 135 145 155 185 175
TTAACTGAAL TGASTAGTGA TAGAACTGTA GGCACAATCG TTACACGTGT GGAAGTAGAT
b e b e b e b L e |
185 195 205 215 225 235
AARGATGATC CACGATTCAA TAACTCAACC ASACCAATTG GTCCTTTTTA TACGAAAGAA
e P ) P I
245 255 265 275 285 295
GAAGTTGAAG AATTACARAM AGAACAGCCA GACTCAGTCT TTAAAGAAGA TGCAGGACGT
e e ) P I

305 315 395 335 345 355
GGTTATAGAS AAGTAGTTGC GTCACCACTA CCTCAATCTA TACTAGAACA CCAGTTAATT

365 375 385 395 405 415
CGAACTTTAG CACACGOTAS AAATATTGTC ATTGCATGCG GTGGTGOCGC TATTCCAGTT
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APPENDIX

Alignment: D:\StudyMaster‘sequencing result’\consensus sequences‘colony 55%aro. txt

Consenusu

Conserusu

Conserusu

Consermsu

Consermsu

Consenusu

Consenusu

Consenusu

Alignment: D:\Study'\Masterisequencing resulthconsensus sequences‘colony 55%glp. txt

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Alignment: D:\Studyi\Masterisequencing resultconsensus sequenceshcolony 55%gml. txt

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

B e e P P e e
5 15 25 35 45 55
AATTTTAATT CTTTAGGATT AGATGATACT TATGAAGCTT TAAATATTCC AATTGAAGAT

e e P e P T T
5 15 25 36 45 55
GGTGCTGATT GGATTGTCAT CACAGCTGGA TGGGGATTAG CGGTTATAAT GGGTGTGTIT

5 it
GCTGTCGGTC AATTCTCAGG TGCACATTTA AACCCAGCGG TGTCTTTAGC TCTTGCATTA

B P e P e
125 135 145 155 165 175
GACGGAMGTT TTGATTGGTC ATTAGTTCCT GETTATATTG TTGCTCAAMT GTTAGGTGCA

135 195 205 alb 225 235
ATTGTCGGAG CAMCAATTGT ATGGTTAATG TACTTGCCAC ATTGGAAAGC GACAGAAGAA

e e ] P B e
245 255 265 275 285 295
GCTGGOGCGA AATTAGGTGT TTTCTCTACA GCACCGGCTA TTAAGAATTA CTTTGCCAAC

305 315 325 335 345 355
TTTTTAAGTG AGATTATCGG AACAATGGCA TTAACTTTAG GTATTTTATT TATCGGTGTA

5 5
AACARMARTTG COGATGGTTT AANTCCTTTA ATTGTCGGAG CATTAATTGT TGCAATCGGA
e T e P A e T

425 435 445 455 465
TTAAGTTTAG GCGGTGCTAC TGGTTATGCA ATCAACCCAG CACGT..... ..........

S AP R R PO PR RV PP IR P R PN
5 15 25 35 45 5G
CGAATATTTG AAGATCCAAG TACATCATAT AAGTATTCTA TTTCAATGAC AACACGTCAA

B P R P O R RV P IR P I PN
65 75 85 95 105 115
ATGCGTGAAG GTGAAGTTGA TGGOGTAGAT TACTTITTTA AMACTAGGGA TGUGTTTGAA

e e O I
125 135 145 155 165 175
GCTTTANTTA AAGATGACCA ATTTATAGAA TATGCTGAAT ATGTAGGUAA CTATTATGGT

e e o P )
185 195 205 215 225 235
ACACCAGTTC AATATGTTAA AGATACAATG GACGAAGGTC ATGATGTATT TTTAGASATT

e ot E e P ) P R e
245 255 265 275 285 295
GAAGTAGAAG GTGCAMAGCA AGTTAGAAAG AMATTTCCAG ATGCGTTATT TATTTTCTTA

e L T P I P e e
305 315 325 335 345 355
GCACCTOCAR GTTTAGATCA CTTGAGAGAG CGATTAGTAG GTAGAGGAAC AGAATCCAAT

e L E Ty P e P S e
365 375 385 395 405 415
GAGAAMATAC AAAGTCGTAT TAACGAAGCG COTAAAGAAG TTGAAATGAT GAATTTA..
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APPENDIX

Aligrment: D:\Study\Masterisequencing resultlconsensus sequencesicolony 55%pta. txt

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Alignment: D:\StudvMaster'sequencing result)consensus sequenceshcolony 55%tpi. txt

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Alignment: D:\studyiMastersequencing resultconsensus sequencesicolony bbygl. txt

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

l...
15

5
GUAACACAAT TACAAGCAAC

--sé-

.75_

GTTCAATCTT TAGCGCAAAA

Ties T T ism
GOGACAAGTG AATTGAAAGC

im0 T Ties
GOGACTGAAG AACAAGCACA

CToas "o
GTTTATGCTG GTAAAGCACA

305

‘315

GTGCGTCCAG CTTTACAAAT

365

el

TTCTTTATGA TTAMAGGTGA

4o

“435

CTTGATTCAC AAGGACTTGC

a5
AGATTATGTT
e
55
ACTTGATCTT
145
TGAATTAGTT
205
AGAATTATTA
365
TGGTTTAGTT
"3a5
CATCRAAACEG
“3g5
TGAACAATAC
RN
AGARATTGOA

i

N .
35

ACACCHAATCG

.gé..

RRYTRLE
CAATCATTTG

RAPSISEE
AACAATGTGA

ek
AGTGGTGCAG
[P

"335

e
GATATTTCTA

AAMCCAGGTG

ol
385

ATCTTTGGTG

ol
455

GTAGAMAGTG

ol
55

TGTTAGGTGA TGAGACTAMG

“105°

‘115

ATATTGAATT AATTAATCCT

Ties  TTUivs
TTGAACGACS TAAAGCTAAM

T A
ACTACTTCGG TACAATGCTT

sepdee Lo e
CACATTCAAC AGGAGACACT

‘345

"355

TATCAMGAMT ATCAGGTATC

A
405

“a15

ATTGTGCAAT CAATCCAGAA

[ PP
475

465
CAAAATCAGT ATTA. . ....

Lol
55

5
CACGARACAG ATGAAGAAAT TAAUAAAAMY GUGUACGUTA TTTTCAALCA TGLAATGACT

P
65

e
75

e
85

N
95

B
105

col
115

CCAATTATTT GTGTTGGTGA AACAGACGAA GAGUCGTGAAA GTGGTAALGC TAMCGATGTT

R
125

R P
135

S
145

S
155

S
165

.
175

GTAGGTGAGD AAGTTAAGAA AGCTGTTGCA GGTTTATCTG AAGATCAACT TARATCAGTT

g

s
195

e
205

s
215

el
225

e
235

GTAATTGOTT ATGAGCCAAT CTGGGCAATC GGAACTGGTA AATCATCAAC ATCTGAAGAT

o

A
GCAAATGAMS TGTGTGCATT TGTACGTCAA ACTATTGCTG ACTTATCAAG CAAAGAAGTA
IR I

am5

315

265

325

e

335

285

345

‘ogs

355

TCAGAAGUAL CTCGTATTCA ATATGGTGGT AGTGTTAAAC CTAMCAACAT TAAAGAATAC

N
365

N
375

N
385

cl
395

ATGGCACAML CTGATATTGA TGGGGCATTA GTAGGTGLCG CA.......

5 15 s
GOGTTTAAAG ACGTGCCAGC CTATGATTTA

I
GAGACGGGTT

et
GOACAACGAC

el
CCTGCATTTA
245
CAATCTATTG
|

e
CAGTCACCAS

365
GTTGATAGCA

SR
ACTGCTGARS
|

e
GTAAMCTCAC

R
75
TGAATOCAKG

‘135
AAAATOCAGC
Gl
CACTORATAS

355
TGACTGGTGA

515
TGCTTGTCAR
575
TGGTATATGA

Gl

ATTTAGTAGA

el

" a5
AACATAAAGT

A .
85
TGAGATTGAT

‘145
ACGAATTOCT
e
AGTATGTOGT
R |
265
KARTGACATC
=
CAACAGTCGC

“3mE

TGOTTTAACA
sl

GCAATATGGT

S S
AGTACGTGCA

287

. s
GGTGCGACTT

s
GAAGTTATCA

A
155

s
GTGCTAGCTG

T35
e
395
I

R
515
CAGCAS. ...

Sl
GCTATGAAAG
P P
215
TCTGGGTTAL
Sl
TTCGGTTTTA
[P R R
GATGTATTTA
PP B P
455
ATTTCAAGAG
PR

-
45
TARTAGAACA
105
TCOBTAACGT
185
STOECTTRCC
“gu5
ACTCGATTCA
385
GCOGTATGGA
A
545
AARTGOGACA
Tang
ATOAATATCA

“ags
SACAACARCA

.
55
TATTATTARA
115
ACTACAAGCA
B
175
AGAMMCAGTA
B
235
ATTAGCATAT
295
GAATATGTCT
\

s
TCAATCAATG

R P
415

TATGGOTATT

\ |

ars
TACATTTGCT
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APPENDIX

Colony 56:

Alignment: D:\Studr\Master‘sequencing result)\consensus sequenceshcolony S8\arc. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Alignment: D:\Study\Nasterisequencing resultlconsensus sequencesicolony H6haro. txt

Consermsu

Consenisu

Consenusu

Consermsu

Consenisu

Consenusu

Consemisu

Consenisu

Alignment: D:yStudyiMasterisequencing resulthconsensus sequenceshcolony 56%glp. txt

Consenusu

Consenusu

Conserusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

R
5
TTATTAATCC
B
65
TGTGGTGCAA
B
125
TTAACTGARA
R
185
ABAGATGATC
R .
245
GaAGTTGALG
R
305
GGTTATAGAA
R
365
CGAACTTTAS

.
5
ARTTTTASTT
.
TTTCATTTAA
. .
125
CCTCATAMAG
.
185
GGTGCAGTTA
.
ATTGGTTATG
. .
305
ATTTT6GGCG
.
365
COCAAATTAA

.
425
AACCAAATTT

e e e o e
15 25 35 45 55
AACAAGCTAA ATCGAMCAGT GACACAACGC COGUAATGCC ATTGGATACT

B O L FETTY v U T
75 5 95 105 115
TGTCACAGGG TATGATAGGC TATTGGTTGG AAACTGAAMT CAATCGCATT
e e P I
135 145 155 165 175
TGAATAGTGA TAGRACTGTA GOCACAATCG TTACACGTGT GGAAGTAGAT
P e N e P e e
195 205 215 225 235
CACGATTCAA TAACCCAACC AAACCAATTG GTCCTTTTTA TACGAAAGAA
B O T I VU I
255 265 275 285 295
AATTACAAAA AGAACAGCCA GACTCAGTCT TTAAAGAAGA TGCAGGACGT
B N L L FETTH IFpp Py e T
315 325 335 345 355
AAGTAGTTGC GTCACCACTA CCTCAATCTA TACTAGAACA CCAGTTAATT

e L L e e
375 385 395 405 415
CAGACGGTAA AMATATTGTC ATTGCATGCG GTGGTGGCGG TATTCCAGTT

T e e o e P
15 25 35 45 55
CTTTAGGATT AGATGATACT TATGAAGCTT TAAATATTCC AATTGAAGAT

135 145 155 165 175
AACGTATCAT ACCGTATTTA GATTATGTTG ATGAACAAGC GATTAATGCA

B T T O e P e P
195 205 215 225 235
ACACTGTTTT GATAAAAGAT GGCAAGTGGA TAGGGTATAA TACAGATGGT

\ \ I
375 385 395 405 415

5 15
GGTGCTGATT GGATTGTCAT

425 435
TTAMGTTTAG GCGGTGCTAC

2b 35 45 55
CACAGCTGGA TGGGGATTAG CGGTTACAAT GGGTGTGTTT

5
AARTCCTTTA ATTGTCGGAG CATTAATTGT TGCAATCGGA

) PR I R e e
445 455 465
TGGTTATGCA ATCAMCCCAG CACGT..... «.ovevun..
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Alignment: D:\Study\Master'sequencing resultl\consensus sequencesicolony 56%\gml. txt

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Alignment: D:4StudyMaster\sequencing result'consensus sequences‘colony 56%\pta. txt

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Caonsenusu

Consenusu

Caonsenusu

Consenusu

Consenusu

Caonsenusu

Consenusu

L P e PR I P e e
35

5 15 25 45 E5
CGAATATTTG AAGATCCAAG TACATCATAT AMGTATTCTA TTTCAATGAC AACACGTCAA

95 105 115

125 135 145 155 165 175

365 375 385 395 405 415
GAGAAMATAC AAAGTCGTAT TAACGAAGCG COTAAAGAAG TTGAAATGAT GAATTTA...

a5 95 105 115

GUGACAMGTG AATTGAAAGC TGAATTAGTT CAATCATTTG TTGAACGACG TAAAGGTAAL

P P N L e I e e
185 195 205 215 225 255
GOGACTGAAG ARCAAGCACA AGAATTATTA AACAATGTGA ACTACTTCGG TACAATGCTT

365 375 385 395 405 415

B T o O P I PP I e
65

GTAGGTGAGC AAGTTAAGAA AGCTGTTGCA GGTTTATCTG AAGATCAACT TAAATCAGTT

T o L e P e e
185 165 205 215 225 235
GTAATTGCTT ATGAGCCAAT CTGGGCAATC GGAACTGGTA AATCATCAAT ATCTGAAGAT
GCASATGAAA TCTGTGCATT TGTACCTCAA ACTATTGCTG ACTTATCAAG CAAAGAAGTA
T P e I P e e

305 315 325 335 345 355
TCAGAAGCAA CTCGTATTCA ATATGGTGGT AGTGTTAAAC CTAACAAUAT TAAAGAATAC
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APPENDIX

Colony 57:

Alignment: D:\Study'\Master'sequencing result’consensus sequenceshcolony 56%wai. txt

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Alignment: D:\Study\Master\szequencing resultlconsensus sequencesicolony 57harc. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

o e e L P I
5 45 55
GOGTTTAALG ACGTGCCAGC CTATGATTTA GETGCGACTT TAATAGAACA TATTATTAAM
B P e P P
65 75 85 95 105 115
GAGACGGOTT TGAATCCAAG TGAGATTGAT GAAGTTATCA TCGGTAACGT ACTACAAGCA
e o (P e P
125 135 145 155 185 175
GGACAAGGAC AAMATCCAGC ACGAATTGCT GCTATGAAAG GTGGCTTGOC AGAMACAGTA
O Y I e e S F
185 195 205 215 295 235
CCTGCATTTA CAGTGAATAL AGTATGTGGT TCTGGGTTAS AGTCGATTCA ATTAGCATAT
e e e P e e
245 255 265 275 285 295
CAATCTATTG TGACTGGTGA AAATGACATC GTGCTAGCTG GUGGTATGGA GAATATGTCT
P e P T e P I P
305 315 325 335 345 355
CAGTCACCAA TGCTTGTCAA CAACAGTCGC TTCGGTTTTA AAATGGGACA TCAATCAATG
L L e T
365 375 385 395 405 415
GTTGATAGCA TGGTATATGA TGGTTTAACA GATGTATTTA ATCAATATCA TATGGGTATT
P e P T e e T P
425 435 445 455 485 475
ACTGCTGASA ATTTAGTAGA GCAATATGGT ATTTCAAGAG AAGAACAAGA TACATTTGCT
| ool R A VO O

P A B P e
435 495 508 518 52E 536
GTAAACTCAC AACATAMAGT AGTACGTGCA CAGCAA. ... ....... ... ..........

e o e e P L P e e
5 15 5 35 45 55
TTATTAATCC AACAAGCTAA ATCGAACAGT GAUACAACGC COGCAATGCC ATTGGATACT

e T P e P O P I e
65 75 85 95 105 115
TGTGRTGCAL TETCACAGGG TATGATAGGC TATTGGTTGG AMACTGASAT CAATCGCATT

5
TTAACTGAAL TGAATAGTGA TAGAACTGTA GGUACAATCG TTACACGTGT GGAAGTAGAT

e O e N P I
185 195 205 215 225 235
AASGATGATC CACGATTCAA TAACCCAACC ARACCAATTG GTCCTTTTTA TACGASAGAA

P P P e e ) P Sl ey P
245 255 265 275 285 295
GAAGTTGAAG AATTACAAAA AGAACAGCCA GACTCAGTCT TTAAAGAAGA TGCAGGACGT
B T L e P PR O A
305 315 325 335 345 385
GETTATAGAA AAGTAGTTGD GTCACCACTA CCTCAATCTA TACTAGAACA CCAGTTAATT
PP e e FFIPIRN IO PV RS RPN IR P
365 375 385 395 405 415
CGAACTTTAG CAGACGGTAA AMATATTGTC ATTGCATGCG GTGGTGGCGG TATTCCAGTT
o P e P I e

425 435 445 455
ATAAAAAAAG AMAATACCTA TGAAGGTGTT GAAGCG. ... .ot ciiiinnnns

Alignment: D:\Study'\Masterisequencing resulthconsensus sequencesicolony 57%\aro. txt

P e e e P I
5 15 25 35
AATTTTAATT CTTTAGGATT AGATGATACT TATGAAGCTT TAAATATTCC AATTGAAGAT

65 5 a5 95 105 115
TTTCATTTAA TTAAAGAAAT TATTTCGAAA AMAGAATTAG ATGGCTTTAA TATCACAATT

e e P g PP R
125 135 145 155 5
CCTCATAMAG AACGTATCAT ACCGTATTTA GATTATGTTG ATGAACAAGC GATTAATGCA

e e e e P Iy
185 195 205 216 225 235
GETGCAGTTA ACACTGTTTT GATAARAGAT GGCAAGTGGA TAGGGTATAA TACAGATGGT

e e P N P I
245 255 265 275 5
ATTGGTTATG TTASAGGATT GCACAGOGTT TATCCAGATT TAGAARATGC ATACATTTTA

PP e e O s VPN Y PP R PN
305 315 325 335 345 355
ATTTTGGGCG CAGGTGGTEC AAGTARAGGT ATTGCTTATG ANTTAGCAAA ATTTGTAAAG
P I e

365 375 385 395 5
CCCAAATTAL CTGTTGCGAA TAGAACGATG GCTCGTTTTG AATCTTGGAA TTTAAATATA

I e e | P T R |
425 435 445 455 465 475
AACCABATTT CATTGGCAGA TGCTGAAMAG TATTTA. ... .......... ..ocoee...
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Alignment: D:\StudvMasterisequencing result\consensus sequences'colony 57\slp. txt

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consermsu

Conserusu

Conserusu

Consenusu

Consenusu

Consenusu

Conserusu

Alignment : D:4StudyiMasterisequencing resul tconsensus sequenceshcolony 5Thpta. txt

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Conzenusu

Conzenusu

5 15 25 35 45 55
GGTGCTGATT GGATTGTCAT CACAGCTGGA TGGGGEATTAG CGGTTACAAT GGGTGTGTTT

[ [ |
125 135 145 155 165

GACGGAAGTT TTGATTGGTC ATTAGTTCCT GGTTATATTG TTGCTCAAAT GTTAGGTGCA

135 136 205 215 226 235
ATTGTCGGAG CAACAATTGT ATGGTTAATG TACTTGCCAC ATTGGAAAGC GACAGAAGAL

3
TTTTTAAGTG AGATTATCGG AACAATGGCA TTAACTTTAG GTATTTTATT TATCGGTGTA

365 376 385 395 405 415
AACAAMATTG CCGATGGTTT AAATCCTTTA ATTGTCGGAG CATTAATTGT TGUAATCGGA

| | |
365 375 385 335 405
GAGAAAATAL ASAGTUGTAT TAACGAAGUG COTAMAGAAG TTGAAATGAT

e e T N PR e e
5 15 25 35 45
GCAACACAAT TACAAGCAAT AGATTATGTT ACACCAATCG TGTTAGGTGA

N P N P I
65 75 85 95 105
GTTCAATCTT TAGUGCAAAM ACTTGATCTT GATATTTCTA ATATTGAATT

CTTGATTCAC AAGGACTTGC AGAAATTGCA GTAGAAACTG CAAMANTCACC

291

|
415
GAATTTA. .

vl
TGAGACTAAG

.
115
ASTTAATOCT

vl
175
TAAAGGTALS

v e
235
TACARTGCTT

v e
2395
AGGAGACACT

vl
3EE
ATCAGGTATC

.
415
CAATCCAGAS

e
ATTA......
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Colony 58:

Aligmment: D:\Study\Master\sequencing result‘consensus sequencesbcolony 57\tpi. txzt

Consenusu

Consenusu

Conserusu

Consenusu

Conserusu

Consenusu

Consenusu

Alignment: D:\Study\Master\sequencing resultlconsensus sequences‘\colony 57%wqi. txt

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Aligrment: D:\Study\Masterhsequencing resul th\consensus sequenceshcolony 58\arc. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

P T e o
5 15 25 35 45 55
CACGABACAG ATGAAGAAAT TAACAAAAAA GUGCACGCTA TTTTCAAACA TGGAATGACT

e ) T e
65 75 85 95 105 115
CCAATTATTT GTGTTGOTGA AACAGACGAA GAGCGTGAAL GTGGTAAMGC TAACGATGTT

e P e e Pt S e I e
125 135 145 155 165 175
GTAGGTGAGC AAGTTAAGAA AGUTGTTGCA GGTTTATCTG AAGATCAACT TAARTCAGTT

B o P I P B e
185 195 205 215 295 235
GTAATTGCTT ATGAGCCAAT CTGGGCAATC GGAMCTGGTA AATCATCAAC ATCTGAAGAT

] P e e P N Fr ) [ e
245 255 265 275 285 295
GCARATGARA TGTGTGCATT TGTACGTCAA ACTATTGUTG ACTTATCAAG CAAAGAAGTA
B O P I P R Fre
305 315 325 335 345 355
TCAGAAGCAA CTCGTATTCA ATATGGTGGT AGTGTTAMAC CTAACAACAT TAAAGAATAC
O P O P P PR U AR PR

g5 575 “3en "3g5 405 a1
ATGGCACAAS CTGATATTGA TGGGOCATTA GTABGTOOCE Chuuvvvvvr veverrenns

GCGTTTAAMG ACGTGCCAGC CTATGATTTA GGTGCGACTT TAATAGAACA TATTATTAAL

65 75 85 95 1
GAGACGGGTT TGAATCCAMG TGAGATTGAT GAAGTTATCA TCGGTAATGT ACTACAMGCA
e P e e e e R ey

125 135 145 155 165 175
GGACAAGGAC AAAATCCAGC ACGAATTGCT GCTATGAAMG GTGGCTTGCC AGAAACAGTA

CAGTCACCAA TGCTTGTCAA CAACAGTCGC TTCGGTTTTA AAATGGGACA TCAATCAATG

B e e T L P R e
365 375 385 395 405 415
GTTGATAGCA TGGTATATGA TGGTTTAACA GATGTATTTA ATCAATATCA TATGGGTATT

425 435 445 455 465 475
ACTGCTGAAS ATTTAGTAGA GUAATATGGT ATTTCAAGAG AAGAACAAGA TACATTTGCT

485 495 505 515
GTAAMCTCAC AACATAAAGC AGTACGTGCA CAGCAA. ... .......... ... ...

O e e PO I |
5 15 25 35 45 55
TTATTAATCC AACAMGCTAA ATCGAACAGT GACACAACGC CGGCAATGCC ATTGGATACT

e e e o e
85 75 85 95 105 115
TGTGGTGCAL TGTCACAGGG TATGATAGGC TATTGGTTGG AAACTGAAAT CAATCGCATT

o L P I e |
125 135 145 155 165 175
TTAACTGAM TGAATAGTGA TAGAACTGTA GGCACAATCG TTACACGTGT GGAAGTAGAT

e T e P e P R P
185 155 205 215 225 235
AMAGATGATC CACGATTCAA TAACCCAACC ABACCAATTG GTCCTTTTTA TACGAAAGAL

S o P e P I AR I P |
245 255 265 275 285 295
GAAGTTGAAG AATTACAMAA AGAACAGCCA GACTCAGTCT TTAAAGAAGA TGCAGGACGT

e e P e P R
505 515 525 335 345 355
GOTTATAGAA AAGTAGTTGD GTCACCACTA CCTCAATCTA TACTAGAACA CCAGTTAATT

N P O L PR U R IR PR I P |
365 375 385 395 405 415
COAACTTTAG CAGACGGTAA AAATATTGTC ATTGCATGCG GTGGTGGCGG TATTCCAGTT

e T PO e e e P R
425 435 445 455 465 475
ATAARAASAG AAAATACCTA TGAAGGTGTT GAABCG.... ....cceeen wooennnnns
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Alignment: D:\StudyiMaster'sequencing resultconsensus sequencescolony 58%aro. txt

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Alignment: D:yStudyi\Masterisequencing result’consensus sequences’colony 58%glp. txt

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

5 1% 25 35 45 55
GGTGCTGATT GGATTGTCAT CACAGCTGGA TGGGGATTAG CGGTTACAAT GGGTGTGTTT

B e e P ) P I
65 5 g5 95 105 115
GCTGTOGGTC AATTCTCAGG TGCACATTTA AACCCAGCGG TGTCTTTAGC TCTTGCATTA

e e e e ) P I
125 135 145 155 165 175

GACGGAAGTT TTGATTGGTC ATTAGTTCCT GGTTATATTG TTGCTCAAAT GTTAGGTGCA

o e P e P I
185 195 205 z15 225 235
ATTGTCGGAG CAAUAATTGT ATGGTTAATG TACTTGCCAC ATTGGAAAGC GACAGAAGAA

B P P P e P A (T
245 255 265 275 285 295
GCTGOOGOGA AATTAGGTGT TTTCTCTACA GCACOGGCTA TTAAGAATTA CTTTGCCAAC

P P [ M O P I R I P
305 315 325 33b 345 355
TTTTTAAGTG AGATTATCGG AACAATGGCA TTAACTTTAG GTATTTTATT TATCGGTGTA

e e o ) P ) A
365 375 385 395 405 415
AACARAATTG CCGATGGTTT ASATCCTTTA ATTGTCGGAG CATTAATTGT TG6CAATUGGA

e e P e P I
425 435 445 455 465
TTAAMGTTTAG GCGGTGCTAC TGGTTATGCA ATCAACOCAG CACGT..... ..........

Aligrment: D:yStudy\Master\sequencing result\consensus sequences‘colony 58\gmh. txt

| | |
25 35 45

| | |
75 85 95 105 115

| | | |
125 135 145 155 165 175

| | | |
185 195 205 215 225 235

| | | |
245 255 265 275 285 295

| | | |
305 315 325 335 345 355

| | | |
365 375 385 395 405 415
GAGAAAATAC AAAGTCGTAT TAACGAAGCG COTASAGAAG TTGAAATGAT GAATTTA...

293



Cheng QIAN

APPENDIX

Colony 59:

Allgnment: D:%\Study\MWaster'sequencing result’consensus sequences‘colony 58%\pta, txt

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Corsenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

| \ \ |
75 85 95 105 115
125 135 145 155 165 175

135 195 205 2ls 225 235

| | | \ |
305 315 325 335 345 355

365 375 385 395 405 415

5 5 25 35 45 55
GCGTTTAAAG ACGTGCCAGC CTATGATTTA GGTGCGACTT TAATAGAACA TATTATTAAA
e e e o e P R |

65 ] 85 95 105 115
GAGACGGGTT TGAATCCAAG TGAGATTGAT GAAGTTATCA TCGGTAACGT ACTACAAGCA

e L L Y P N
125 135 145 155 165 175
GGACAAGGAC AAMATCCAGC ACGAATTGCT GUTATGAMAG GTGGCTTGCC AGARACAGTA
e T L T A (LT ey |

2 225 35
CCTGCATTTA CAGTGAATA% AGTATGTGGT TCTGGGTTAA AGTCGATTCA ATTAGCATAT
e L L FTI I (
245 255 265 275 285 295
CAATCTATTG TGACTGGTGA AAATGACATC GTGCTAGCTG GOGGTATGGA GAATATGTCT
e b b L e ]
305 315 325 335 345 355
CAGTCACCAA TGCTTGTCAS CAACAGTCGC TTCGGTTTTA AMATGGGACA TCAATCAATG
e L P IF P I |
GTTGATAGCA TGGTATATGA TGGTTTAACA GATGTATTTA ATCAATATCA TATGGGTATT
e L ) P B
425 435 445 455 465 475
ACTGCTGAAA ATTTAGTAGA GCAATATGGT ATTTCAAGAG AAGAACAAGH TACATTTGCT
e L e P B e

435 4950 505 515 525 535
GTAAMCTCAC AACATAAAGC AGTACGTGCA CAGCAA. ... .......... ..........
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Aligrment: D:\Study\Master\sequencing resultconsensus sequenceshcolony 59%are. txt

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Consensus

Conserusu

Conserusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consernusu

Consgenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

185 195 205 215 2 235
AMAGATGATC CACGATTCAA TAACCCAACC AMACCAATTG GTCCTTTTTA TACGAAAGAA
B e T P P e P e e

245 255 265 275 285 295
GAAGTTGAAG AATTACAARA AGAACAGUCA GACTCAGTCT TTAAAGAAGA TGCAGGACGT
B P T e P R I P P I e

305 315 325 335 345 355
GOTTATAGAL AAGTAGTTGC GTCACCACTA CCTCAATCTA TACTAGAACA CCAGTTAATT
B P e P R IRTT I PP I e

365 375 385 395 405 415
CGAACTTTAG CAGACGGTAA AMATATTGTC ATTGCATSCG GTGGTGGCGG TATTCCAGTT

e e e L P I
5 15 25 35 45 55
GGTGCTGATT GGATTGTCAT CACAGCTGGA TGGGGATTAG CGGTTACAAT GGGTGTGTTT
e e L P I
65 75 85 95 105 115
GCTGTCGGTC AATTCTCAGG TGUACATTTA AMCCCAGCGG TGTCTTTAGC TCTTGCATTA
e o e
125 135 145 155 165 175
GACGBAAGTT TTGATTGGTC ATTAGTTCCT GGTTATATTG TTGCTCAMAT GTTAGGTGCA
B T L P B e N |
185 195 205 215 225 235
ATTGTCGGAG CAACAATTGT ATGGTTAATG TACTTGCCAC ATTGGAAAGC GACAGAAGAA
PR e I P | I P N [T P

245
GCTGGOGOGA
.

305
TTTTTAAGTG

425
TTAAGTTTAG

255
AATTAGGTGT

315
AGATTATCGG

376
COGATGGTTT

435
GOGGTGCTAC

= 275
TTTCTCTACA GCACTGGCTA
R P I e
325 335
AACAATGGCA TTAACTTTAG
| PP I P
385 395
ABATCCTTTA ATTGTCGGAG
| PP I P
445 455
TGGTTATGCA ATCAACCCAG

295

285 295
TTAAGAATTA CTTTGUCAAC
P N I e

345 355
GTATTTTATT TATCGGTGTA

B R
405 415
CATTAATTGT TGCAATCGGA
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Conserusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Conserusu

Consenusu

Conserusu

Conserusu

Consenusu

Consenusu

Consenusu

Consenusu

Conserusu

Alignment: D:\Study'\Master\sequencing result‘\consensus sequencesicolony 58%tpi. txt

Caonsenusu

Caonsenusu

Caonsenusu

Caonsenusu

Consenusu

Consenusu

Caonsenusu

Aligrment: D:\Study'\Master\sequencing resultl\consensus sequencesicolony 59%gmk. txt

T P P e P e
5 15 25 35 45 55
CGAATATTTG AAGATCCAAG TACATCATAT AMGTATTCTA TTTCAATGAT AACACGTCAA

125 135 145 155 165 175

245 255 265 275 235 295

305 315 325 335 345 355

GAGAARATAC AAAGTCGTAT TAACGAAGCG CGTAAAGAAG TTGAAATGAT GAATTTA...

Alignment: D:\Study'\Master'sequencing resultyconsensus sequencesicolony 53%\pta. txt

O P P I T v e
5 15 25 35 45 55
GCAACACAAT TACAGCAAC AGATTATGTT ACACCAATCG TGTTAGGTGA TGAGACTASG

125 135 145 155 165 175
185 195 205 215 225 235

245 255 265 27s 285 295

425 435 445 455 465 475

e P e O P e e
25 35 45 55

CAUGARACAG ATGAAGAAAT TAACAAAMAA GUGCACGUTA TTTTCAAMCA TGGAATGACT
8h 95 105 115
125 135 145 155 165 175
185 195 205 215 225 235

245 255 265 275 285 295

| | | o]
305 315 325 335 345 355

296
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Colony 60:

Alignment:

Consenusu GUGTTTAAAG ACGTGCCAGC CTATGATTTA GGTGUGACTT TAATAGAACA TATTATTAMAA
T e P e P
EE 75 85 95 108 115
Consenusu GAGACGGGTT TGAATCCAAG TGAGATTGAT GAAGTTATCA TCGGTAACGT ACTACAAGCA
P e o e P N F
128 135 148 158 165 175
Consenusu GGACAAGGAC AAMAMATCCAGC ACGAATTGOT GUTATGAAAG GTGGCTTGCC AGAAACAGTA
e o e P I
185 195 205 215 225 235
Consenusu COTGUATTTA CAGTGAATAA AGTATGTGGT TCTGGGTTAA AGTCGATTCA ATTAGCATAT
e e o e P Y P
245 256 265 278 285 295
Consenusu CAATCTATTG TGACTGGTGA AAATGACATC GTGCTAGCTG GOGGTATGGA GAATATGTCT
P T I S PP S Pt Iy
S05 515 325 338 545 3E5B
Consenusu CAGTCACCAA TGCTTGTCAA CAACAGTCGC TTCGSTTTTA AAATGGGACA TCAATCAATG
e o I I
365 375 385 385 405 415
Consenusu GTTGATAGCA TGGTATATGA TGGTTTAACA GATGTATTTA ATCAATATCA TATGGGTATT
e e e e o e |
425 436 445 455 465 475
Consenusu ACTGUTGANMS ATTTACTAGA GUAATATGGT ATTTCAAGAC AACAACAAGA TACATTTGCT
R e e o P L
485 495 05 515 G2E 535
Consenusu GTAAMCTCAC AACATAAAGC AGTACGTGCA CAGCAA. ... ........ .. ...,
Alignment: D:yStudyiMasterisequencing resul ticonsensus sequenceshcolony B0%arc. txt
P e |
5 15 25 35 45 55
Consensus TTATTAATOC AACAAGCTAL ATCGAACAGT GACACAMCGT CGGUAATGCC ATTGGATACT
e e e e e
EE TE 56 ag 108 115
Consensus TGTGGTGCAL TOTCACAGGG TATGATAGGD TATTGGTTGG AMACTGAAAT CAATOGCATT
e T I
125 135 145 155 165 175
Consensus TTAACTGALL TGAATAGTGA TAGAACTGTA GGCACAATCG TTACACGTGT GGAAGTAGAT
P o e P e L [T TPIU B
126 136 208 216 226 236
Consensus AAAGATGATCT CACGATTCAN TAACCCAACDT AAACCAATTG GTCOTTTTTA TACGAAAGAM
T e N e [ PP I PP |
245 255 265 275 285 295
Consensus GAAGTTGANS AATTACAAAN AGAACAGCCA GACTCAGTCT TTAAAGAAGA TGCAGGACCT
o o N e e T e rr|
308 315 326 336 345 3EE
Consensus GGTTATAGAS AAGTAGTTGC GTCACCACTA CCTCAATCTA TACTAGAACA CCAGTTAATT
e o L T e I P
365 375 385 395 405 415
Consensus COANCTTTAS CASACGOTAA AMATATTGTC ATTSCATSCS GTOGTGGCGE TATTCCAGTT
T L e e P e
425 435 445 455 465 475
Consensus ATAAAMARLG ASBATACCTA TGAAGGTGTT GAAGCG. ... ... ..... ..........

Alignment: D:\Study'Master'sequencing result\consensus sequenceshcolony 80%aro. txt

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

e e e o e P I A
5 16 o5 35 45 55

e P ) P I
5 1

AATTTTAATT CTTTAGGATT AGATGATACT TATGAAGCTT TAAATATTCC AATTGAAGAT

e e e e P A
85 75 85 95 105 115
TTTCATTTAA TTAAAGAMAT TATTTCGAAA AAAGAATTAG ATGGCTTTAA TATCACAATT

P T e e N P
125 135 145 155 165 175
CCTCATAGMG AMCGTATCAT ACCGTATTTA GATTATGTTG ATGAACAAGC GATTAATGCA

o P T e e N P
185 195 205 215 225 235
GOTGCAGTTA ACACTGTTTT GATAAAMGAT GGCAAGTGGA TAGGGTATAA TACAGATGGT

L e e e P I
245 255 265 275 285 295
ATTGGTTATG TTAAAGGATT GCACAGCGTT TATCCAGATT TAGAAMATGC ATACATTTTA

e P o PN ) PR AP
305 315 325 335 345 355
ATTTTGOGCG CAGGTBGTOC AAGTAAMGGT ATTGCTTATG AATTAGCAAL ATTTGTAAAG
T o

R - ‘395 Clags 0 Talg
COCAMRTTAL CTOTTGOGAA TAGRACGATG GCTCOTTTTG AATCTTGOAL TTTARATATA

o5 435 T4 455 465 ars
AMCCABATTT CATTBGUAGA TOUTGARASG TATTTA. ... voverreerr vinernenns

297

D:ystudyiMasterisequencing resulthconsensus sequenceshcolony HY9%ygi. txt
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Aligrment: D:4yStudviMastersequencing resultconsensus sequences’colony 60%glp. txt

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Alignment: D:\StudyiMastersequencing resultdconsensus sequencescolony B0%gmh. txt

Consenusu

Consenusu

Conseruisu

Consenusu

Consenusu

Conseruisu

Consenusu

Alignment: D:\Study\Mastersequencing result’\consensus sequencesicolony 60\pta, txt

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

B P O
5
GGTGUTGATT GGATTGTCAT

B P O

65 5
GCTGTCGGTC AATTCTCAGG
P RPN P P

125 135
GATGGARGTT TTGATTGGTC
AR O I P

185 195
ATTGTCGGAG CAACAATTGT
P L A

Cogp “n85
GCTGGCGCGA AATTAGGTGT
R P P
305 315
TTTTTAMGTG AGATTATCGG
P O I
365 375
ARCAAARTTG CCOATGGTTT

25 35
CACAGCTGGA TGGGGATTAG

85 a5
TGCACATTTA AACCCAGCGG

145 155
ATTAGTTCCT GGTTATATTG

205 2lb
ATGGTTAATG TACTTGCCAC

VP U
45 55
COGTTACAAT GEGTGTGTTT

[ O A
105 115
TGTCTTTAGS TCTTGCATTA

[P R
165 175
TTGCTCAKAT GTTAGGTGCA
| U |
povits) 235
ATTGGAAMGT GACAGAAGAA
[.-o]

B P R
285 295
TTAMGAATTA CTTTGUCAAC

[P I AU
345 355
GTATTTTATT TATCGGTGTA

[P R N
405 415
CATTAATTGT TGCAATCGGA

S I R \ e P O PP
425b 435 445 4bh 465 47h
TTAAGTTTAG GCGGTGCTAC TGGTTATGCA ATCAACCCAG CACGT..... ..........

O e e e PP I P
5 15 25 35 45 55
CGAATATTTG AAGATCCAAG TACATCATAT AAGTATTCTA TTTCAATGAC AACACGTCAA

Y N I
65 75 g5 95 105 115
ATGOGTGAAG GTGAMGTTGA TGGOGTAGAT TACTTTTTTA AAACTAGGGA TGCOGTTTGAA

e o I
125 135 145 155 165 175
GUTTTAATTA AMGATGACCA ATTTATAGAA TATGUTGAAT ATGTAGGCAA CTATTATGGT

P e o L P B
185 185 205 215 225 235
ACACCAGTTC AATATGTTAA AGATACAATG GACGAAGGTC ATGATGTATT TTTAGAAATT

e e e ) T I
245 255 265 275 285 295
GAMGTAGAAG GTGCAAAGCA AGTTAGAAMG AAATTTCCAG ATGCGTTATT TATTTTCTTA

PP O P IS P IS P R PR IV |

T305 315 325 335 345 "385
GCACCTCCAS GTTTAGATCA CTTGAGAGAG COATTAGTAG GTAGABGAAC AGAATCCAAT

B P O e L TN I P P PR AP PP
365 375 385 395 405 415
GAGABAATAC AMAGTCGTAT TAACGAAGCG CGTAAAGAAG TTGAAATGAT GAATTTA..

T P T P I e
5 5 55
GCAACACAAT TACAAGCAAC AGATTATGTT ACACCAATCG TGTTAGGTGA TGAGACTAAG

298
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Alignment: D:\Studyi\Masterisequencing resultlconsensus sequencescolony B0%Wtpl. txt

Consermsu

Conserusu

Consenusu

Consenusu

Consenusu

Consermsu

Conserusu

Alignment: D:\Study\Master\sequencing result\consensus sequences‘colony B0%wal. txt

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

Consenusu

15 25

5
CACGAAACAG ATGAAGAAAT TAACAAAAAA GCGCACGCTA TTTTCAAACA TGGAATGACT

GTAGGTGAGC AAGTTAAGAS AGCTGTTGCA GGTTTATCTG AAGATCAACT TAAATCAGTT

AP P
5
GUGTTTAMAG
PR
253
GAGACGGGTT
PP
125
GOACAAGGAC
R P
18%
CCTGCATTTA
PR
245
CAATCTATTG
R .
305
CAGTCACCAA
R P
36E
GTTGATAGCA
425
ACTGUTGAAL

| I

CamE
GTAAACTCAC

195 Tags 215 225 235
ATGASCCAAT CTGGGCAATC GGAACTGGTA AATCATCAAC ATCTGAAGAT

e o P N
15 25 35 45 55
ACGTGCCAGC CTATGATTTA GGTGCGACTT TAATAGAACA TATTATTAAA

TGAATCCAAG TGAGATTGAT

135 145
AMAMATCCAGE ACGAATTGCT

195 Tmes
CAGTGAATAL AGTATGTGGT

255 265
TGACTGGTGA AMATGACATC

F e
315 325
TGCTTGTCAL CAACAGTCGC

375 -
TGGTATATGA TGGTTTAACA

435 Tags
ATTTAGTAGA GCAATATGGT
R P P P

ags 505
AACATAMAGC AGTACGTGCA

299

95
GAAGTT

A
155
GCTATG,
A
215
TCTGGE
A
275

e e e e |
75 85 1

ATCA TCGGTAACGT ACTACAAGCA

165 175
MAAG GTGGCTTGCC AGAMACAGTA

225 235
TTAL AGTCGATTCA ATTAGCATAT

O L PP R |
2 95

GTGCTAGCTG GUGGTATGGA GAATATGTCT

L

335
TTCGGT
L

395
GATGTA
ceen |

345 355
TTTA AAATGGGACA TCAATCAATG

405 415
TTTA ATCAATATCA TATGGGTATT

455 465 475
ATTTCAAGAG AAGAACAAGA TACATTTGCT
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Appendix I. Summary of MLST results

Table I The allelic profiles sequence types and source of the sixty S. aureus isolate.

Colony Code Sequence Type | arc aro glp gmk pta tpi yqi Sampling sites
1 STS 1 4 1 4 12 1 10 Final Products
2 ST5 1 4 1 4 12 1 10 Final Products
3 STS 1 4 1 4 12 1 10 Final Products
4 STS 1 4 1 4 12 1 10 Final Products
5 ST5 1 4 1 4 12 1 10 Final Products
6 STS 1 4 1 4 12 1 10 Final Products
7 STS 1 4 1 4 12 1 10 Final Products
8 ST5 1 4 1 4 12 1 10 Final Products
9 STS 1 4 1 4 12 1 10 Final Products
10 STS 1 4 1 4 12 1 10 Final Products
11 ST5 1 4 1 4 12 1 10 Fresh MSM
12 ST5 1 4 1 4 12 1 10 Fresh MSM
13 ST5 1 4 1 4 12 1 10 Fresh MSM
14 ST5 1 4 1 4 12 1 10 Fresh MSM
15 ST5 1 4 1 4 12 1 10 Fresh MSM
16 ST5 1 4 1 4 12 1 10 Fresh MSM
17 ST5 1 4 1 4 12 1 10 Fresh MSM
18 ST5 1 4 1 4 12 1 10 Fresh MSM
19 ST5 1 4 1 4 12 1 10 Fresh MSM
20 ST25%4 1 4 320 4 12 1 10 Fresh MSM
21 ST5 1 4 1 4 12 1 10 Fresh Skin

22 ST5 1 4 1 4 12 1 10 Fresh Skin

23 ST5 1 4 1 4 12 1 10 Fresh Skin

24 ST5 1 4 1 4 12 1 10 Fresh Skin

25 ST5 1 4 1 4 12 1 10 Fresh Skin

26 ST5 1 4 1 4 12 1 10 Fresh Skin

27 ST5 1 4 1 4 12 1 10 Fresh Skin

28 ST5 1 4 1 4 12 1 10 Fresh Skin

29 ST5 1 4 1 4 12 1 10 Fresh Skin

30 ST5 1 4 1 4 12 1 10 Fresh Skin

31 ST5 1 4 1 4 12 1 10 Fresh SO BF
32 ST5 1 4 1 4 12 1 10 Fresh SO BF
33 ST5 1 4 1 4 12 1 10 Fresh SO BF
34 ST5 1 4 1 4 12 1 10 Fresh SO BF
35 ST5 1 4 1 4 12 1 10 Fresh SO BF
36 ST5 1 4 1 4 12 1 10 Fresh SO BF
37 ST5 1 4 1 4 12 1 10 Fresh SO BF
38 ST5 1 4 1 4 12 1 10 Fresh SO BF
39 ST5 1 4 1 4 12 1 10 Fresh SO BF
40 ST101 3 1 14 15 11 19 3 Fresh SO BF
41 ST5 1 4 1 4 12 1 10 Rubber Fingers
42 ST5 1 4 1 4 12 1 10 Rubber Fingers
43 STS 1 4 1 4 12 1 10 Rubber Fingers
44 ST5 1 4 1 4 12 1 10 Rubber Fingers
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45 STS 1 4 1 4 12 1 10 Rubber Fingers
46 STS 1 4 1 4 12 1 10 Rubber Fingers
47 STS 1 4 1 4 12 1 10 Rubber Fingers
48 STS 1 4 1 4 12 1 10 Rubber Fingers
49 ST83 1 4 1 4 12 41 10 Rubber Fingers
50 ST2777 1 4 348 4 12 1 10 Rubber Fingers
51 ST5 1 4 1 4 12 1 10 Live Chickens
52 STS 1 4 1 4 12 1 10 Live Chickens
53 STS 1 4 1 4 12 1 10 Live Chickens
54 ST5 1 4 1 4 12 1 10 Live Chickens
55 STS 1 4 1 4 12 1 10 Live Chickens
56 STS 1 4 1 4 12 1 10 Live Chickens
57 STS 1 4 1 4 12 1 10 Live Chickens
58 STS 1 4 1 4 12 1 10 Live Chickens
59 ST398 3 35 19 2 20 26 39 Live Chickens
60 ST1 1 1 1 1 1 1 1 Live Chickens
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Appendix J. eBURST analysis outputs

eBURST Report- SatFeb 21 182633 NZDT 2014
Mo.isolates = 60| Mo, ETs = 6| Mo, re-samplings for bootstrapping = 1000
Mo, loci perisolate = 7 | Mo, identical loci for group def= 4 | Mo, groups =1

Group 1: Mo, lsolates =47 | Mo, 5Ts =3 | Predicted Founder=14

5T FREQ SLY oLy TLY SAT
5 a4 2 n n n
53 1 1 1 n n
2594 1 1 1 n n

Singletons: size 3
101

1
393

Figure J] eBURST analysis outputs

302

Average
Distance
1.0

1.4
1.4



Cheng QIAN APPENDIX
Appendix K. Statistical outputs
A. Final Product s
Explore
Batch No.
Case Processing Summary
Batch No. Cases
Valid Missing Total
N Percent N Percent N Percent
Batch 1 6 100.0% 0 0.0% 6 100.0%
Batch 2 6 100.0% 0 0.0% 6 100.0%
Batch 3 6 100.0% 0 0.0% 6 100.0%
Mean (Log CEU®) g0 4 6|  100.0% 0 0.0% 6|  100.0%
Batch 5 6 100.0% 0 0.0% 6 100.0%
Batch 6 6 100.0% 0 0.0% 6 100.0%
Descriptives Statistics Statistics
Batch No. Statistic Std. Error
Mean 2.0960 31885
95% Confidence Interval for Lower Bound 1.2763
Mean Upper Bound 2.9156
5% Trimmed Mean 2.0773
Median 1.8601
Variance .610
Batch 1 Std. Deviation 78103
Minimum 1.40
Maximum 3.13
Range 1.73
Interquartile Range 1.58
Skewness 528 .845
Kurtosis -2.121 1.741
Mean 1.8523 .09266
95% Confidence Interval for Lower Bound 1.6141
Mean Upper Bound 2.0905
Mean (Log CFU/g) 5% Trimmed Mean 1.8517
Median 1.8290
Variance .052
Batch 2 Std. Deviation 22697
Minimum 1.54
Maximum 2.17
Range .63
Interquartile Range 41
Skewness 161 .845
Kurtosis -.657 1.741
Mean 1.6039 14277
95% Confidence Interval for Lower Bound 1.2369
Mean Upper Bound 1.9709
Batch 3 5% Trimmed Mean 1.5889
Median 1.5000
Variance 122
Std. Deviation .34970
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Descriptives Statistics
Batch No. Statistic Std. Error
Mean (Log CFU/g) Batch 3 Minimum 1.30
Maximum 2.18
Range .88
Interquartile Range .63
Skewness 962 .845
Kurtosis -.202 1.741
Mean 2.1561 18797
95% Confidence for Lower Bound 1.6729
Mean Upper Bound 2.6393
5% Trimmed Mean 2.1400
Median 2.0880
Variance 212
Batch 4 Std. Deviation 46044
Minimum 1.70
Maximum 2.90
Range 1.20
Interquartile Range 75
Skewness 197 .845
Kurtosis -.259 1.741
Mean 2.0649 20853
95% Confidence for Lower Bound 1.5289
Mean Upper Bound 2.6010
5% Trimmed Mean 2.0505
Median 1.8580
Variance 261
Batch 5 Std. Deviation .51080
Minimum 1.54
Maximum 2.85
Range 1.30
Interquartile Range 93
Skewness .876 .845
Kurtosis -.979 1.741
Batch 6 Mean 2.0100 11479
Descriptives Statistics
Batch No. Statistic Std. Error
Mean (Log CFU/g) Batch 6 95% Confidence Interval for Lower Bound 1.7149
Mean Upper Bound 2.3050
5% Trimmed Mean 2.0057
Median 1.9418
Variance .079
Std. Deviation 28117
Minimum 1.70
Maximum 2.40
Range .70
Interquartile Range .57
Skewness .538 .845
Kurtosis -1.532 1.741

Tests of Normality

Batch No.

l Kolmogorov-Smirnov*

Shapiro-Wilk
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Statistic df Sig. Statistic df Sig.
Batch 1 .260 6 200" .839 6 128
Batch 2 179 6 200° 979 6 .947
Mean (Log CFU/g) Batch 3 222 6 .200: .880 6 267
Batch 4 229 6 .200 908 6 420
Batch 5 291 6 123 .878 6 259
Batch 6 245 6 200" .906 6 410

*. This is a lower bound of the true significance.
a. Lilliefors Significance Correction

Oneway
Descriptives Statistics
Mean (Log CFU/g)
N Mean Std. Deviation Std. Error 95% Confidence Interval for Mean Minimum
Lower Bound Upper Bound
Batch 1 6 2.0960 78103 31885 1.2763 2.9156 1.40
Batch 2 6 1.8523 22697 .09266 1.6141 2.0905 1.54
Batch 3 6 1.6039 .34970 14277 1.2369 1.9709 1.30
Batch 4 6 2.1561 46044 18797 1.6729 2.6393 1.70
Batch 5 6 2.0649 .51080 .20853 1.5289 2.6010 1.54
Batch 6 6 2.0100 28117 11479 1.7149 2.3050 1.70
Total 36 1.9638 47605 .07934 1.8028 2.1249 1.30
Descriptives Statistics
Mean (Log CFU/g)
Maximum
Batch 1 3.13
Batch 2 2.17
Batch 3 2.18
Batch 4 2.90
Batch 5 2.85
Batch 6 2.40
Total 3.13
ANOVA
Mean (Log CFU/g)
Sum of Squares df Mean Square F Sig.

Between Groups 1.253 5 251 1.125 368

Within Groups 6.679 30 223

Total 7.932 35

Post Hoc Tests

Dependent Variable: Mean (Log CFU/g)

Multiple Comparisons

Tukey HSD
(I) Batch No. (J) Batch No. Mean Difference | Std. Error Sig. 95% Confidence Interval
(I-)) Lower Bound Upper Bound
Batch 2 .24369 27242 .945 -.5849 1.0723
Batch 3 49209 27242 AT7 -.3365 1.3207
Batch 1 Batch 4 -.06012 27242 1.000 -.8887 7685
Batch 5 .03103 27242 1.000 -.7975 .8596
Batch 6 .08601 27242 1.000 -.7426 9146
Batch 2 Batch 1 -.24369 27242 .945 -1.0723 .5849
Batch 3 .24840 27242 .940 -.5802 1.0770
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Batch 4 -30381 27242 871 -1.1324 5248

Batch 5 -21266 27242 969 -1.0412 6159

Batch 6 -.15768 27242 992 -.9863 6709

Batch 1 -.49209 27242 477 -1.3207 3365

Batch 2 -24840 27242 940 -1.0770 5802

Batch 3 Batch 4 -55221 27242 351 -1.3808 2764
Batch 5 -46106 27242 547 -1.2896 3675

Batch 6 -40608 27242 673 -1.2347 4225

Batch 1 06012 27242 1.000 -7685 8887

Batch 2 30381 27242 871 -.5248 1.1324

Batch 4 Batch 3 55221 27242 351 -2764 1.3808
Batch 5 09115 27242 999 -7374 9197

Batch 6 14613 27242 994 -.6825 9747

Batch 1 -.03103 27242 1.000 -.8596 7975

Batch 2 21266 27242 969 -6159 1.0412

Batch Batch 3 46106 27242 547 -3675 1.2896
Batch 4 -09115 27242 1999 -9197 7374

Batch 6 05497 27242 1.000 -7736 8836

Batch 1 -.08601 27242 1.000 -.9146 7426

Batch 2 15768 27242 992 -.6709 9863

Batch 6 Batch 3 40608 27242 673 -4225 1.2347
Batch 4 -.14613 27242 994 -9747 6825

Batch 5 -.05497 27242 1.000 -.8836 7736

Homogeneous Subsets
Mean (Log CFU/g)

Tukey HSD
Batch No. N Subset for alpha =
0.05
1

Batch 3 6 1.6039
Batch 2 6 1.8523
Batch 6 6 2.0100
Batch 5 6 2.0649
Batch 1 6 2.0960
Batch 4 6 2.1561
Sig. 351

Means for groups in homogeneous subsets are

displayed.

a. Uses Harmonic Mean Sample Size = 6.000.
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B. Frozen MSM
Explore
Batch No.
Case Processing Summary
Batch No. Cases
Valid Missing Total
N Percent N Percent N Percent
Batch 1 6 100.0% 0 0.0% 6 100.0%
Mean (Log CFU/g) Batch 2 6 100.0% 0 0.0% 6 100.0%
Batch 3 6 100.0% 0 0.0% 6 100.0%
Descriptives Statistics
Batch No. Statistic Std. Error
Mean 2.4961 .19806
95% Confidence Interval for Lower Bound 1.9870
Mean Upper Bound 3.0053
5% Trimmed Mean 2.5043
Median 2.6178
Variance 235
Batch 1 Std. Deviation 48513
Minimum 1.70
Maximum 3.15
Range 1.45
Interquartile Range .67
Skewness -.632 .845
Kurtosis 1.175 1.741
Mean 1.9759 41626
95% Confidence Interval for Lower Bound .9059
Mean Upper Bound 3.0460
Mean (Log CFU/g) 5% Trimmed Mean 1.9231
Median 1.6004
Variance 1.040
Batch 2 Std. Deviation 1.01963
Minimum 1.15
Maximum 3.75
Range 2.60
Interquartile Range 1.74
Skewness 1.304 .845
Kurtosis 923 1.741
Mean 2.3348 .23866
95% Confidence Interval for Lower Bound 1.7213
Mean Upper Bound 2.9483
Batch 3 5% Trimmed Mean 2.3622
Median 2.4693
Variance 342
Std. Deviation .58459
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Descriptives Statistics
Batch No. Statistic Std. Error
Mean (Log CFU/g) Batch 3 Minimum 1.30
Maximum 2.87
Range 1.57
Interquartile Range .92
Skewness -1.262 .845
Kurtosis 1.437 1.741
Tests of Normality
Batch No. Kolmogorov-Smirnov* Shapiro-Wilk
Statistic df Sig. Statistic df Sig.
Batch 1 253 6 2007 934 6 611
Mean (Log CFU/g) Batch 2 .288 6 131 .841 6 133
Batch 3 179 6 200" .891 6 .326
*_ This is a lower bound of the true significance.
a. Lilliefors Significance Correction
Oneway
Descriptives Statistics
Mean (Log CFU/g)
N Mean Std. Deviation Std. Error 95% Confidence Interval for Mean Minimum
Lower Bound Upper Bound
Batch 1 6 2.4961 48513 .19806 1.9870 3.0053 1.70
Batch 2 6 1.9759 1.01963 41626 .9059 3.0460 1.15
Batch 3 6 2.3348 .58459 .23866 1.7213 2.9483 1.30
Total 18 2.2690 72496 .17087 1.9084 2.6295 1.15
Descriptives Statistics
Mean (Log CFU/g)
Maximum
Batch 1 3.15
Batch 2 3.75
Batch 3 2.87
Total 3.75
ANOVA
Mean (Log CFU/g)
Sum of Squares df Mean Square F Sig.
Between Groups 851 2 425 789 472
Within Groups 8.084 15 .539
Total 8.935 17
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Post Hoc Tests

Multiple Comparisons

Dependent Variable: Mean (Log CFU/g)

Tukey HSD
(I) Batch No. (J) Batch No. Mean Difference | Std. Error Sig. 95% Confidence Interval
(I-J) Lower Bound Upper Bound

Batch 1 Batch 2 .52020 42384 456 -.5807 1.6211

ate Batch 3 16138 42384 924 -9395 12623
Batch 2 Batch 1 -.52020 42384 456 -1.6211 .5807

Batch 3 -.35882 42384 .681 -1.4597 7421

Batch 3 Batch 1 -.16138 42384 .924 -1.2623 9395

e Batch 2 35882 42384 681 - 7421 1.4597

Homogeneous Subsets
Mean (Log CFU/g)
Tukey HSD
Batch No. N Subset for alpha =
0.05
1

Batch 2 6 1.9759
Batch 3 6 2.3348
Batch 1 6 2.4961
Sig. 456

Means for groups in homogeneous subsets are

displayed.

a. Uses Harmonic Mean Sample Size = 6.000.
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C. Frozen Skin
Explore
Batch No.
Case Processing Summary
Batch No. Cases
Valid Missing Total
N Percent N Percent N Percent
Batch 1 6 100.0% 0 0.0% 6 100.0%
Mean (Log CFU/g) Batch 2 6 100.0% 0 0.0% 6 100.0%
Batch 3 6 100.0% 0 0.0% 6 100.0%
Descriptives Statistics
Batch No. Statistic Std. Error
Mean 1.8712 .29387
95% Confidence Interval for Lower Bound 1.1158
Mean Upper Bound 2.6266
5% Trimmed Mean 1.8569
Median 1.9771
Variance 518
Batch 1 Std. Deviation 71983
Minimum 1.00
Maximum 3.00
Range 2.00
Interquartile Range 1.19
Skewness .366 .845
Kurtosis 101 1.741
Mean 2.3377 .37998
95% Confidence Interval for Lower Bound 1.3609
Mean Upper Bound 3.3145
Mean (Log CFU/g) 5% Trimmed Mean 2.3073
Median 2.2358
Variance .866
Batch 2 Std. Deviation 93076
Minimum 1.30
Maximum 3.92
Range 2.62
Interquartile Range 1.52
Skewness 930 .845
Kurtosis 1.013 1.741
Mean 1.7184 21845
95% Confidence Interval for Lower Bound 1.1569
Mean Upper Bound 2.2800
Batch 3 5% Trimmed Mean 1.7104
Median 1.6391
Variance 286
Std. Deviation .53509
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Descriptives Statistics
Batch No. Statistic Std. Error
Mean (Log CFU/g) Batch 3 Minimum 1.15
Maximum 243
Range 1.28
Interquartile Range .96
Skewness 255 .845
Kurtosis -2.313 1.741
Tests of Normality
Batch No. Kolmogorov-Smirnov* Shapiro-Wilk
Statistic df Sig. Statistic df Sig.
Batch 1 213 6 200" 925 6 .546
Mean (Log CFU/g) Batch 2 .200 6 200 936 6 .626
Batch 3 282 6 .146 .878 6 .260
*_ This is a lower bound of the true significance.
a. Lilliefors Significance Correction
Oneway
Descriptives Statistics
Mean (Log CFU/g)
N Mean Std. Deviation Std. Error 95% Confidence Interval for Mean Minimum
Lower Bound Upper Bound
Batch 1 6 1.8712 71983 29387 1.1158 2.6266 1.00
Batch 2 6 2.3377 93076 .37998 1.3609 3.3145 1.30
Batch 3 6 1.7184 .53509 21845 1.1569 2.2800 1.15
Total 18 1.9758 75158 17715 1.6020 2.3495 1.00
Descriptives Statistics
Mean (Log CFU/g)
Maximum
Batch 1 3.00
Batch 2 3.92
Batch 3 2.43
Total 3.92
ANOVA
Mean (Log CFU/g)
Sum of Squares df Mean Square F Sig.
Between Groups 1.249 2 .624 1.121 352
Within Groups 8.354 15 557
Total 9.603 17
Post Hoc Tests
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Multiple Comparisons

Dependent Variable: Mean (Log CFU/g)

Tukey HSD
(I) Batch No. (J) Batch No. Mean Difference | Std. Error Sig. 95% Confidence Interval
(I-J) Lower Bound Upper Bound

Batch 1 Batch 2 -.46652 43086 .539 -1.5857 .6526

Batch 3 15276 43086 933 -.9664 1.2719
Batch 2 Batch 1 46652 43086 .539 -.6526 1.5857

Batch 3 .61928 43086 348 -.4999 1.7384
Batch 3 Batch 1 -.15276 43086 933 -1.2719 9664

Batch 2 -.61928 43086 .348 -1.7384 4999

Homogeneous Subsets
Mean (Log CFU/g)
Tukey HSD
Batch No. N Subset for alpha =
0.05
1

Batch 3 6 1.7184
Batch 1 6 1.8712
Batch 2 6 2.3377
Sig. .348

Means for groups in homogeneous subsets are

displayed.

a. Uses Harmonic Mean Sample Size = 6.000.
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D. Frozen SO BF
Explore
Batch No.
Case Processing Summary
Batch No. Cases
Valid Missing Total
N Percent N Percent N Percent
Batch 1 6 100.0% 0 0.0% 6 100.0%
LogMean2 Batch 2 6 100.0% 0 0.0% 6 100.0%
Batch 3 5 100.0% 0 0.0% 5 100.0%
Descriptives Statistics
Batch No. Statistic Std. Error
Mean 4621 .16669
95% Confidence Interval for Lower Bound .0336
Mean Upper Bound .8906
5% Trimmed Mean 4550
Median 5156
Variance 167
Batch 1 Std. Deviation 40831
Minimum .00
Maximum 1.05
Range 1.05
Interquartile Range 78
Skewness .092 .845
Kurtosis -.818 1.741
Mean 3152 18250
95% Confidence Interval for Lower Bound -.1540
Mean Upper Bound 7843
LogMean2 5% Trimmed Mean 2934
Median .0701
Variance .200
Batch 2 Std. Deviation 44703
Minimum .00
Maximum 1.02
Range 1.02
Interquartile Range .80
Skewness 1.089 .845
Kurtosis -.831 1.741
Mean 4178 18188
95% Confidence Interval for Lower Bound -.0871
Mean Upper Bound .9228
Batch 3 5% Trimmed Mean 4113
Median 2632
Variance 165
Std. Deviation 40669
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Descriptives Statistics
Batch No. Statistic Std. Error
LogMean2 Batch 3 Minimum .00
Maximum .95
Range 95
Interquartile Range 7
Skewness 539 913
Kurtosis -2.093 2.000
Tests of Normality
Batch No. Kolmogorov-Smirnov* Shapiro-Wilk
Statistic df Sig. Statistic df Sig.
Batch 1 205 6 200 914 6 463
LogMean2 Batch 2 319 6 .056 764 6 .028
Batch 3 248 5 200" 912 5 .480
*_ This is a lower bound of the true significance.
a. Lilliefors Significance Correction
Oneway
Descriptives Statistics
Mean (Log CFU/g)
N Mean Std. Deviation Std. Error 95% Confidence Interval for Mean Minimum
Lower Bound Upper Bound
Batch 1 6 1.7011 .69666 28441 .9700 2.4322 1.00
Batch 2 6 1.5003 715287 30736 7102 2.2904 1.00
Batch 3 5 1.6253 .68361 30572 7765 2.4741 1.00
Total 17 1.6079 .67329 .16330 1.2617 1.9541 1.00
Descriptives Statistics
Mean (Log CFU/g)
Maximum
Batch 1 2.87
Batch 2 2.78
Batch 3 2.60
Total 2.87
ANOVA
Mean (Log CFU/g)
Sum of Squares df Mean Square F Sig.
Between Groups 123 2 .062 121 .887
Within Groups 7.130 14 .509
Total 7.253 16
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Post Hoc Tests

Multiple Comparisons

Dependent Variable: Mean (Log CFU/g)

Tukey HSD
(I) Batch No. (J) Batch No. Mean Difference | Std. Error Sig. 95% Confidence Interval
(I-)) Lower Bound Upper Bound
Batch 1 Batch 2 .20082 41202 .878 -.8776 1.2792
Batch 3 .07581 43213 983 -1.0552 1.2068
Batch 2 Batch 1 -.20082 41202 .878 -1.2792 .8776
Batch 3 -.12501 43213 955 -1.2560 1.0060
Batch 3 Batch 1 -.07581 43213 983 -1.2068 1.0552
Batch 2 .12501 43213 955 -1.0060 1.2560

Homogeneous Subsets

Mean (Log CFU/g)
Tukey HSD
Batch No. N Subset for alpha = 0.05
1

Batch 2 6 1.5003
Batch 3 5 1.6253
Batch 1 6 1.7011
Sig. .885

Means for groups in homogeneous subsets are

displayed.

a. Uses Harmonic Mean Sample Size = 5.625.

b. The group sizes are unequal. The harmonic
mean of the group sizes is used. Type I error
levels are not guaranteed.
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E. Fr@sh M
Explore
Batch No.
Case Processing Summary
Batch No. Cases
Valid Missing Total
N Percent N Percent N Percent
Batch 1 6 100.0% 0 0.0% 6 100.0%
Mean (Log CFU/g) Batch 2 6 100.0% 0 0.0% 6 100.0%
Batch 3 6 100.0% 0 0.0% 6 100.0%
Descriptives Statistics
Batch No. Statistic Std. Error
Mean 2.8504 20953
95% Confidence Interval for Lower Bound 2.3118
Mean Upper Bound 3.3890
5% Trimmed Mean 2.8506
Median 2.8572
Variance 263
Batch 1 Std. Deviation 51325
Minimum 2.24
Maximum 3.45
Range 1.21
Interquartile Range .99
Skewness -.014 .845
Kurtosis -2.517 1.741
Mean 1.7888 .10389
95% Confidence Interval for Lower Bound 1.5217
Mean Upper Bound 2.0558
Mean (Log CFU/g) 5% Trimmed Mean 1.7924
Median 1.8208
Variance .065
Batch 2 Std. Deviation .25449
Minimum 1.45
Maximum 2.06
Range .61
Interquartile Range .53
Skewness =311 .845
Kurtosis -1.863 1.741
Mean 2.1657 25651
95% Confidence Interval for Lower Bound 1.5064
Mean Upper Bound 2.8251
Batch 3 5% Trimmed Mean 2.1705
Median 2.2469
Variance 395
Std. Deviation .62831
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Descriptives Statistics
Batch No. Statistic Std. Error
Mean (Log CFU/g) Batch 3 Minimum 1.45
Maximum 2.79
Range 1.34
Interquartile Range 1.22
Skewness -.129 .845
Kurtosis -2.923 1.741
Tests of Normality
Batch No. Kolmogorov-Smirnov* Shapiro-Wilk
Statistic df Sig. Statistic df Sig.
Batch 1 218 6 200" .896 6 349
Mean (Log CFU/g) Batch 2 171 6 200" 913 6 458
Batch 3 .290 6 126 .815 6 .080
*_ This is a lower bound of the true significance.
a. Lilliefors Significance Correction
Oneway
Descriptives Statistics
Mean (Log CFU/g)
N Mean Std. Deviation Std. Error 95% Confidence Interval for Mean Minimum
Lower Bound Upper Bound
Batch 1 6 2.8504 51325 20953 2.3118 3.3890 2.24
Batch 2 6 1.7888 .25449 .10389 1.5217 2.0558 1.45
Batch 3 6 2.1657 .62831 25651 1.5064 2.8251 1.45
Total 18 2.2683 .64583 15222 1.9471 2.5895 1.45
Descriptives Statistics
Mean (Log CFU/g)
Maximum
Batch 1 3.45
Batch 2 2.06
Batch 3 2.79
Total 3.45
ANOVA
Mean (Log CFU/g)
Sum of Squares df Mean Square F Sig.
Between Groups 3.476 2 1.738 7.212 .006
Within Groups 3.615 15 241
Total 7.091 17

321




Cheng QIAN

APPENDIX

post Hoc Tests

Multiple Comparisons

Dependent Variable: Mean (Log CFU/g)

Tukey HSD
(I) Batch No. (J) Batch No. Mean Difference | Std. Error Sig. 95% Confidence Interval
(1)) Lower Bound Upper Bound
Batch 1 Batch 2 1.06162" 28342 .005 3254 1.7978
Batch 3 .68465 .28342 .070 -.0515 1.4208
Batch 2 Batch 1 -1.06162" 28342 .005 -1.7978 -.3254
Batch 3 -.37697 28342 401 -1.1132 3592
Batch 3 Batch 1 -.68465 28342 .070 -1.4208 .0515
Batch 2 .37697 .28342 401 -.3592 1.1132
*. The mean difference is significant at the 0.05 level.
Homogeneous Subsets
Mean (Log CFU/g)
Tukey HSD
Batch No. N Subset for alpha = 0.05
1 2
Batch 2 6 1.7888
Batch 3 6 2.1657 2.1657
Batch 1 6 2.8504
Sig. 401 .070
Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 6.000.
Explore
Processing Time (h)
Case Processing Summary
Processing Time (h) Cases
Valid Missing Total
N Percent N Percent N
1 hour 3 100.0% 0 0.0% 3
2 hour 3 100.0% 0 0.0% 3
3 hour 3 100.0% 0 0.0% 3
Mean (Log CEUI®) o 3| 100.0% 0 0.0% 3
5 hour 3 100.0% 0 0.0% 3
6 hour 3 100.0% 0 0.0% 3
Case Processing Summary
Processing Time (h) Cases
Total
Percent
1 hour 100.0%
2 hour 100.0%
3 hour 100.0%
Mean (Log CFU/g) 4 hour 100.0%
5 hour 100.0%
6 hour 100.0%
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Descriptives Statistics
Processing Time (h) Statistic Std. Error
Mean 2.2632 .30076
95% Confidence Interval for Lower Bound 9691
Mean Upper Bound 3.5572
5% Trimmed Mean .
Median 2.2430
Variance 271
1 hour Std. Deviation .52093
Minimum 1.75
Maximum 2.79
Range 1.04
Interquartile Range .
Skewness 174 1.225
Kurtosis . .
Mean 1.8228 28319
95% Confidence Interval for Lower Bound .6043
Mean Upper Bound 3.0413
Mean (Log CFU/g) 5% Trimmed Mean .
Median 1.5396
Variance 241
2 hour Std. Deviation 49050
Minimum 1.54
Maximum 2.39
Range .85
Interquartile Range .
Skewness 1.732 1.225
Kurtosis . .
Mean 2.4233 .50476
95% Confidence Interval for Lower Bound 2515
Mean Upper Bound 4.5951
3 hour 5% Trimmed Mean .
Median 2.6721
Variance 764
Std. Deviation .87427
Descriptives Statistics
Processing Time (h) Statistic Std. Error
Mean (Log CFU/g) 3 hour Minimum 1.45
Maximum 3.15
Range 1.69
Interquartile Range .
Skewness -1.177 1.225
Kurtosis . .
Mean 1.9696 .32486
95% Confidence Interval for Lower Bound 5719
4 hour Mean Upper Bound 3.3674
5% Trimmed Mean .
Median 1.8891
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Variance 317
Std. Deviation 56267
Minimum 1.45
Maximum 2.57
Range 1.12
Interquartile Range .
Skewness .631 1.225
Kurtosis . .
Mean 2.3874 46110
95% Confidence Interval for Lower Bound 4035
Mean Upper Bound 43714
5% Trimmed Mean .
Median 2.0396
Variance .638
5 hour Std. Deviation 79865
Minimum 1.82
Maximum 3.30
Range 1.48
Interquartile Range .
Skewness 1.588 1.225
Kurtosis . .
6 hour Mean 2.7436 140282

Descriptives Statistics

Processing Time (h) Statistic Std. Error

Mean (Log 6 hour 95% Confidence Interval for Lower Bound 1.0104
CFU/g) Mean Upper Bound 4.4768

5% Trimmed Mean .

Median 2.7157

Variance 487

Std. Deviation .69770

Minimum 2.06

Maximum 3.45

Range 1.39

Interquartile Range .

Skewness 180 1.225

Kurtosis

Tests of Normality

Processing Time (h) Kolmogorov-Smirnov* Shapiro-Wilk
Statistic df Sig. Statistic df

1 hour 182 3 999 3

2 hour 385 3 750 3

3 hour 279 3 939 3
Mean (Log CEUI®) 224 3 985 3

5 hour 335 3 .858 3

6 hour 183 3 .999 3
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Tests of Normality
Processing Time (h) Shapiro-Wilk®
Sig.
1 hour 936
2 hour .000
3 hour .524
Mean (Log CFU/g) 4 hour 763
5 hour 261
6 hour 934
a. Lilliefors Significance Correction
Explore
Processing Time (h)
Case Processing Summary
Processing Time (h) Cases
Valid Missing Total
N Percent N Percent N Percent
1 hour 3 100.0% 0 0.0% 3 100.0%
2 hour 3 100.0% 0 0.0% 3 100.0%
LogMean2 3 hour 3 100.0% 0 0.0% 3 100.0%
4 hour 3 100.0% 0 0.0% 3 100.0%
5 hour 3 100.0% 0 0.0% 3 100.0%
6 hour 3 100.0% 0 0.0% 3 100.0%
Descriptives Statistics
Processing Time (h) Statistic Std. Error
Mean 7988 13470
95% Confidence Interval for Lower Bound 2192
Mean Upper Bound 1.3783
5% Trimmed Mean .
Median .8078
Variance .054
1 hour Std. Deviation 23330
Minimum .56
Maximum 1.03
Range 47
LogMean2 Interquartile Range .
Skewness -.174 1.225
Kurtosis . .
Mean .5780 14648
95% Confidence Interval for Lower Bound -.0522
Mean Upper Bound 1.2082
h 5% Trimmed Mean .
Zhouryedian 4315
Variance .064
Std. Deviation 25370
Minimum 43

325




Cheng QIAN

APPENDIX

Maximum .87
Range 44
Interquartile Range .
Skewness 1.732 1.225
Kurtosis . .
Mean .8339 23540
95% Confidence Interval for Lower Bound -.1790
Mean Upper Bound 1.8467
3 hour 5% Trimmed Mean .
Median 9829
Variance .166
Std. Deviation 40772
Descriptives Statistics
Processing Time (h) Statistic Std. Error
LogMean2 3 hour Minimum .37
Maximum 1.15
Range 7
Interquartile Range .
Skewness -1.425 1.225
Kurtosis . .
Mean .6506 .16487
95% Confidence Interval for Lower Bound -.0587
Mean Upper Bound 1.3600
5% Trimmed Mean .
Median .6361
Variance .082
4 hour Std. Deviation 28557
Minimum 37
Maximum .94
Range .57
Interquartile Range .
Skewness 229 1.225
Kurtosis . .
Mean .8356 18226
95% Confidence Interval for Lower Bound .0514
Mean Upper Bound 1.6198
5% Trimmed Mean .
Median 7127
Variance .100
5 hour Std. Deviation 31569
Minimum .60
Maximum 1.19
Range .59
Interquartile Range .
Skewness 1.486 1.225
Kurtosis . .
6 hour Mean 9872 .14934
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Descriptives Statistics
Processing Time (h) Statistic Std. Error
LogMean2 6 hour 95% Confidence Interval for Lower Bound 3447
Mean Upper Bound 1.6298
5% Trimmed Mean .
Median .9990
Variance .067
Std. Deviation 25867
Minimum 72
Maximum 1.24
Range 52
Interquartile Range .
Skewness -.205 1.225
Kurtosis
Tests of Normality
Processing Time (h) Kolmogorov-Smirnov* Shapiro-Wilk
Statistic df Sig. Statistic df Sig.
1 hour 182 3 .999 3 936
2 hour 385 3 750 3 .000
3 hour .309 3 .900 3 385
LogMean2 1 ur 187 3 998 3 916
5 hour 318 3 .886 3 344
6 hour 185 3 .998 3 .924
a. Lilliefors Significance Correction
NPar Tests
Descriptive Statistics
N Mean Std. Deviation Minimum Maximum
Mean (Log CFU/g) 18 2.2683 .64583 1.45 3.45
Processing Time (h) 18 3.50 1.757 1 6
Kruskal-Wallis Test
Ranks
Processing Time (h) N Mean Rank
1 hour 3 10.00
2 hour 3 6.00
3 hour 3 10.17
Mean (Log CFU/g) 4 hour 3 6.83
5 hour 3 10.33
6 hour 3 13.67
Total 18
Test Statistics™
Mean (Log
CFU/g)
Chi-Square 4.020
df 5
Asymp. Sig. 547
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F. MDM Conveyor
Explore
Warnings
Mean (Log CFU/swab) is constant when Batch No. = Batch 3. It will be
included in any boxplots produced but other output will be omitted.
Batch No.
Case Processing Summary
Batch No. Cases
Valid Missing Total
N Percent N Percent N Percent
Batch 1 6 100.0% 0 0.0% 6 100.0%
Mean (Log CFU/swab) Batch 2 6 100.0% 0 0.0% 6 100.0%
Batch 3 6 100.0% 0 0.0% 6 100.0%
Descriptives Statistics®
Batch No. Statistic Std. Error
Mean 1.0398 .03976
95% Confidence Interval for Lower Bound 9376
Mean Upper Bound 1.1420
5% Trimmed Mean 1.0309
Median 1.0000
Variance .009
Batch 1 Std. Deviation .09739
Minimum 1.00
Maximum 1.24
Range 24
Interquartile Range .06
Skewness 2.449 .845
Kurtosis 6.000 1.741
Mean (Log CFU/swab) Mean 1.1733 11466
95% Confidence Interval for Lower Bound .8785
Mean Upper Bound 1.4680
5% Trimmed Mean 1.1564
Median 1.0000
Variance .079
Batch 2 Std. Deviation .28086
Minimum 1.00
Maximum 1.65
Range .65
Interquartile Range 45
Skewness 1.326 .845
Kurtosis 235 1.741

a. Mean (Log CFU/swab) is constant when Batch No. = Batch 3. It has been omitted.
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Tests of Normality”
Batch No. Kolmogorov-Smirnov* Shapiro-Wilk
Statistic df Sig. Statistic df Sig.
Batch 1 492 6 .000 496 6 .000
Mean (Log CEUswab) 1 5 398 6 003 705 6 007
a. Lilliefors Significance Correction
b. Mean (Log CFU/swab) is constant when Batch No. = Batch 3. It has been omitted.
Explore
Warnings
LogMean?2 is constant when Batch No. = Batch 3. It will be included in
any boxplots produced but other output will be omitted.
Batch No.
Case Processing Summary
Batch No. Cases
Valid Missing Total
N Percent N Percent N Percent
Batch 1 6 100.0% 0 0.0% 6 100.0%
LogMean2 Batch 2 6 100.0% 0 0.0% 6 100.0%
Batch 3 6 100.0% 0 0.0% 6 100.0%
Descriptives Statistics®
Batch No. Statistic Std. Error
Mean .0357 .03566
95% Confidence Interval for Lower Bound -.0560
Mean Upper Bound 1273
5% Trimmed Mean .0277
Median .0000
Variance .008
Batch 1 Std. Deviation .08734
Minimum .00
Maximum 21
Range 21
Interquartile Range .05
LogMean2 Skewness 2.449 .845
Kurtosis 6.000 1.741
Mean 1383 .09025
95% Confidence Interval for Lower Bound -.0937
Mean Upper Bound .3703
5% Trimmed Mean 1258
Median .0000
Batch 2 Variance .049
Std. Deviation 22107
Minimum .00
Maximum .50
Range .50
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Interquartile Range 37
Skewness 1.224 .845
Kurtosis -.359 1.741
a. LogMean? is constant when Batch No. = Batch 3. It has been omitted.
Tests of Normality”
Batch No. Kolmogorov-Smirnov* Shapiro-Wilk
Statistic df Sig. Statistic df Sig.
LogMean? Batch 1 492 6 .000 496 6 .000
g Batch 2 401 6 .003 703 6 .007
a. Lilliefors Significance Correction
b. LogMean? is constant when Batch No. = Batch 3. It has been omitted.
NPar Tests
Kruskal-Wallis Test
Ranks
Batch No. N Mean Rank
Batch 1 6 9.33
Batch 2 6 11.17
M Log CFU/swab
can (Log CFU/swab) Batch 3 6 8.00
Total 18
Test Statistics™”
Mean (Log
CFU/swab)
Chi-Square 2.522
df 2
Asymp. Sig. 283
a. Kruskal Wallis Test
b. Grouping Variable: Batch No.
Explore
Warnings
Mean (Log CFU/swab) is constant when Processing Time (h) = 2 hour. It
will be included in any boxplots produced but other output will be omitted.
Mean (Log CFU/swab) is constant when Processing Time (h) = 3 hour. It
will be included in any boxplots produced but other output will be omitted.
Mean (Log CFU/swab) is constant when Processing Time (h) = 4 hour. It
will be included in any boxplots produced but other output will be omitted.
Mean (Log CFU/swab) is constant when Processing Time (h) = 6 hour. It
will be included in any boxplots produced but other output will be omitted.
Processing Time (h)
Case Processing Summary
Processing Time (h) Cases
Valid Missing Total
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N Percent N Percent N
1 hour 3 100.0% 0 0.0% 3
2 hour 3 100.0% 0 0.0% 3
3 hour 3 100.0% 0 0.0% 3
Mean (Log CEUswab) 3 100.0% 0 0.0% 3
5 hour 3 100.0% 0 0.0% 3
6 hour 3 100.0% 0 0.0% 3
Case Processing Summary
Processing Time (h) Cases
Total
Percent
1 hour 100.0%
2 hour 100.0%
3 hour 100.0%
Mean (Log CFU/swab) 4 hour 100.0%
5 hour 100.0%
6 hour 100.0%
Descriptives Statistics™*4
Processing Time (h) Statistic Std. Error
Mean 1.2092 11327
95% Confidence Interval for Lower Bound 7218
Mean Upper Bound 1.6966
5% Trimmed Mean .
Median 1.2386
Variance .038
1 hour Std. Deviation .19619
Minimum 1.00
Maximum 1.39
Range .39
Interquartile Range .
Skewness -.658 1.225
Kurtosis . .
Mean (Log CFU/swab) Mean 12168 21684
95% Confidence Interval for Lower Bound .2839
Mean Upper Bound 2.1498
5% Trimmed Mean .
Median 1.0000
Variance 141
5 hour Std. Deviation 37558
Minimum 1.00
Maximum 1.65
Range .65
Interquartile Range .
Skewness 1.732 1.225
Kurtosis

a. Mean (Log CFU/swab) is constant when Processing Time (h) = 2 hour. It has been omitted.
b. Mean (Log CFU/swab) is constant when Processing Time (h) = 3 hour. It has been omitted.
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c. Mean (Log CFU/swab) is constant when Processing Time (h) = 4 hour. It has been omitted.
d. Mean (Log CFU/swab) is constant when Processing Time (h) = 6 hour. It has been omitted.

Tests of Normality™“"*

Processing Time (h) Kolmogorov-Smirnov* Shapiro-Wilk
Statistic df Sig. Statistic df
1 hour 226 3 983
Mean (Log CFU/swab) 5 hour 385 3 750 3
Tests of Normality”*%*
Processing Time (h) Shapiro-Wilk"
Sig.
1 hour 752
M L FU/swab
can (Log CFU/swab) 5 hour .000
a. Lilliefors Significance Correction
b. Mean (Log CFU/swab) is constant when Processing Time (h) = 2 hour. It has been omitted.
c. Mean (Log CFU/swab) is constant when Processing Time (h) = 3 hour. It has been omitted.
d. Mean (Log CFU/swab) is constant when Processing Time (h) = 4 hour. It has been omitted.
e. Mean (Log CFU/swab) is constant when Processing Time (h) = 6 hour. It has been omitted.
Oneway
Descriptives Statistics
Mean (Log CFU/swab)
N Mean Std. Deviation Std. Error 95% Confidence Interval for Mean Minimum
Lower Bound Upper Bound
1 hour 3 1.2092 19619 11327 7218 1.6966 1.00
2 hour 3 1.0000 .00000 .00000 1.0000 1.0000 1.00
3 hour 3 1.0000 .00000 .00000 1.0000 1.0000 1.00
4 hour 3 1.0000 .00000 .00000 1.0000 1.0000 1.00
5 hour 3 1.2168 37558 21684 .2839 2.1498 1.00
6 hour 3 1.0000 .00000 .00000 1.0000 1.0000 1.00
Total 18 1.0710 17834 .04204 9823 1.1597 1.00
Descriptives Statistics
Mean (Log CFU/swab)
Maximum
1 hour 1.39
2 hour 1.00
3 hour 1.00
4 hour 1.00
5 hour 1.65
6 hour 1.00
Total 1.65
ANOVA
Mean (Log CFU/swab
Sum of Squares df Mean Square F Sig.
Between Groups 182 5 .036 1.214 .360
Within Groups 359 12 .030
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| Total 541 | 17 |
Post Hoc Tests
Multiple Comparisons
Dependent Variable: Mean (Log CFU/swab)
Tukey HSD
(I) Processing Time (h) (J) Processing Time (h) Mean Difference | Std. Error Sig. 95% Confidence
(1)) Interval
Lower Bound
2 hour 20921 14124 .681 -.2652
3 hour 20921 14124 .681 -.2652
1 hour 4 hour 20921 14124 .681 -.2652
5 hour -.00763 14124 1.000 -.4821
6 hour 20921 14124 .681 -.2652
1 hour -.20921 14124 .681 -.6836
3 hour .00000 14124 1.000 -.4744
2 hour 4 hour .00000 14124 1.000 -4744
5 hour -.21684 14124 .651 -.6913
6 hour .00000 14124 1.000 -4744
1 hour -.20921 14124 .681 -.6836
2 hour .00000 14124 1.000 -.4744
3 hour 4 hour .00000 14124 1.000 -.4744
5 hour -.21684 14124 .651 -.6913
6 hour .00000 14124 1.000 -.4744
1 hour -.20921 14124 .681 -.6836
2 hour .00000 14124 1.000 -4744
4 hour 3 hour .00000 14124 1.000 -4744
5 hour -.21684 14124 .651 -.6913
6 hour .00000 14124 1.000 -.4744
1 hour .00763 14124 1.000 -.4668
2 hour 21684 14124 .651 -.2576
5 hour 3 hour 21684 14124 .651 -.2576
4 hour 21684 14124 .651 -.2576
6 hour 21684 14124 .651 -.2576
1 hour -.20921 14124 .681 -.6836
2 hour .00000 14124 1.000 -.4744
6 hour 3 hour .00000 14124 1.000 -4744
4 hour .00000 14124 1.000 -.4744
5 hour -.21684 14124 .651 -.6913

Dependent Variable: Mean (Log CFU/swab)

Multiple Comparisons

Tukey HSD
(1) Processing Time (h) (J) Processing Time (h) 95% Confidence Interval
Upper Bound

2 hour .6836
3 hour .6836

1 hour 4 hour .6836
5 hour 4668
6 hour .6836
1 hour 2652

2 hour 3 hour 4744
4 hour 4744
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5 hour 2576
6 hour 4744
1 hour 2652
2 hour 4744
3 hour 4 hour 4744
5 hour 2576
6 hour 4744
1 hour 2652
2 hour 4744
4 hour 3 hour 4744
5 hour 2576
6 hour 4744
1 hour 4821
2 hour 6913
5 hour 3 hour 6913
4 hour 6913
6 hour 6913
1 hour 2652
2 hour 4744
6 hour 3 hour 4744
4 hour 4744
5 hour 2576
Homogeneous Subsets
Mean (Log CFU/swab)

Tukey HSD

Processing Time (h)

N

Subset for alpha = 0.05

1

2 hour
3 hour
4 hour
6 hour
1 hour
5 hour
Sig.

W W W W W W

1.0000
1.0000
1.0000
1.0000
1.2092
1.2168

.651

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 3.000.
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G. MSM carcass
Explore
Batch No.
Case Processing Summary
Batch No. Cases
Valid Missing Total
N Percent N Percent N Percent
Batch 1 6 100.0% 0 0.0% 6 100.0%
Mean (Log CFU/g) Batch 2 6 100.0% 0 0.0% 6 100.0%
Batch 3 6 100.0% 0 0.0% 6 100.0%
Descriptives Statistics
Batch No. Statistic Std. Error
Mean 1.9341 .07991
95% Confidence Interval for Lower Bound 1.7287
Mean Upper Bound 2.1395
5% Trimmed Mean 1.9337
Median 1.9375
Variance .038
Batch 1 Std. Deviation 19573
Minimum 1.70
Maximum 2.18
Range 48
Interquartile Range 40
Skewness -.007 .845
Kurtosis -1.971 1.741
Mean 1.4397 .16843
95% Confidence Interval for Lower Bound 1.0067
Mean Upper Bound 1.8727
Mean (Log CFU/g) 5% Trimmed Mean 1.4330
Median 1.2940
Variance 170
Batch 2 Std. Deviation 41257
Minimum 1.00
Maximum 2.00
Range 1.00
Interquartile Range .81
Skewness .663 .845
Kurtosis -1.674 1.741
Mean 1.4297 11943
95% Confidence Interval for Lower Bound 1.1227
Mean Upper Bound 1.7367
Batch 3 5% Trimmed Mean 1.4372
Median 1.5268
Variance .086
Std. Deviation 29254
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Descriptives Statistics
Batch No. Statistic Std. Error
Mean (Log CFU/g) Batch 3 Minimum 1.00
Maximum 1.72
Range 72
Interquartile Range .56
Skewness =717 .845
Kurtosis -1.386 1.741
Tests of Normality
Batch No. Kolmogorov-Smirnov* Shapiro-Wilk
Statistic df Sig. Statistic df Sig.
Batch 1 172 6 200" 933 6 .601
Mean (Log CFU/g) Batch 2 253 6 200" 875 6 248
Batch 3 222 6 200" .895 6 .346
*_ This is a lower bound of the true significance.
a. Lilliefors Significance Correction
Oneway
Descriptives Statistics
Mean (Log CFU/g)
N Mean Std. Deviation Std. Error 95% Confidence Interval for Mean Minimum
Lower Bound Upper Bound
Batch 1 6 1.9341 .19573 .07991 1.7287 2.1395 1.70
Batch 2 6 1.4397 41257 .16843 1.0067 1.8727 1.00
Batch 3 6 1.4297 29254 11943 1.1227 1.7367 1.00
Total 18 1.6012 38104 .08981 1.4117 1.7906 1.00
Descriptives Statistics
Mean (Log CFU/g)
Maximum
Batch 1 2.18
Batch 2 2.00
Batch 3 1.72
Total 2.18
ANOVA
Mean (Log CFU/g)
Sum of Squares df Mean Square F Sig.
Between Groups 998 2 499 5.089 .021
Within Groups 1.471 15 .098
Total 2.468 17
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Post Hoc Tests

Multiple Comparisons

Dependent Variable: Mean (Log CFU/g)

Tukey HSD
(I) Batch No. (J) Batch No. Mean Difference | Std. Error Sig. 95% Confidence Interval
(I-J) Lower Bound Upper Bound
Batch 1 Batch 2 .49437: .18077 .038 .0248 9639
Batch 3 .50437 .18077 .035 .0348 9739
Batch 2 Batch 1 -.49437" .18077 .038 -.9639 -.0248
Batch 3 .01009 .18077 .998 -.4595 4796
Batch 3 Batch 1 -.50437 .18077 .035 -.9739 -.0348
Batch 2 -.01000 .18077 .998 -.4796 4595
*. The mean difference is significant at the 0.05 level.
Homogeneous Subsets
Mean (Log CFU/g)
Tukey HSD
Batch No. N Subset for alpha = 0.05
1 2
Batch 3 6 1.4297
Batch 2 6 1.4397
Batch 1 6 1.9341
Sig. .998 1.000
Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 6.000.
Explore
Processing Time (h)
Case Processing Summary
Processing Time (h) Cases
Valid Missing Total
N Percent N Percent N
1 hour 3 100.0% 0 0.0% 3
2 hour 3 100.0% 0 0.0% 3
3 hour 3 100.0% 0 0.0% 3
Mean (Log CEUIR) 3| 100.0% 0 0.0% 3
5 hour 3 100.0% 0 0.0% 3
6 hour 3 100.0% 0 0.0% 3
Case Processing Summary
Processing Time (h) Cases
Total
Percent
1 hour 100.0%
2 hour 100.0%
3 hour 100.0%
Mean (Log CFU/g) 4 hour 100.0%
5 hour 100.0%
6 hour 100.0%
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Descriptives Statistics
Processing Time (h) Statistic Std. Error
Mean 1.6429 29676
95% Confidence Interval for Lower Bound .3660
Mean Upper Bound 2.9197
5% Trimmed Mean .
Median 1.6021
Variance 264
1 hour Std. Deviation 51401
Minimum 1.15
Maximum 2.18
Range 1.03
Interquartile Range .
Skewness 355 1.225
Kurtosis . .
Mean 1.4630 13303
95% Confidence Interval for Lower Bound .8906
Mean Upper Bound 2.0354
Mean (Log CFU/g) 5% Trimmed Mean .
Median 1.4515
Variance .053
2 hour Std. Deviation 23042
Minimum 1.24
Maximum 1.70
Range 46
Interquartile Range .
Skewness 224 1.225
Kurtosis . .
Mean 1.7168 28316
95% Confidence Interval for Lower Bound 4985
Mean Upper Bound 2.9352
3 hour 5% Trimmed Mean .
Median 2.0000
Variance 241
Std. Deviation 49045
Descriptives Statistics
Processing Time (h) Statistic Std. Error
Mean (Log CFU/g) 3 hour Minimum 1.15
Maximum 2.00
Range .85
Interquartile Range .
Skewness -1.732 1.225
Kurtosis . .
Mean 1.3713 37131
95% Confidence Interval for Lower Bound -.2263
4 hour Mean Upper Bound 2.9690
5% Trimmed Mean .
Median 1.0000
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Variance 414
Std. Deviation .64314
Minimum 1.00
Maximum 2.11
Range 1.11
Interquartile Range .
Skewness 1.732 1.225
Kurtosis . .
Mean 1.8084 .07927
95% Confidence Interval for Lower Bound 1.4673
Mean Upper Bound 2.1495
5% Trimmed Mean .
Median 1.8751
Variance .019
5 hour Std. Deviation 13730
Minimum 1.65
Maximum 1.90
Range 25
Interquartile Range .
Skewness -1.670 1.225
Kurtosis . .
6 hour Mean 1.6045 12759

Descriptives Statistics

Processing Time (h) Statistic Std. Error

Mean (Log CFU/g) 6 hour 95% Confidence Interval for Lower Bound 1.0555

Mean Upper Bound 2.1534

5% Trimmed Mean .

Median 1.7236

Variance .049

Std. Deviation 22099

Minimum 1.35

Maximum 1.74

Range .39

Interquartile Range .

Skewness -1.721 1.225

Kurtosis

Tests of Normality

Processing Time (h) Kolmogorov-Smirnov* Shapiro-Wilk
Statistic df Sig. Statistic df

1 hour .198 3 .995 3

2 hour 187 3 998 3

3 hour 385 3 750 3
Mean (Log CEUI®) 4y 385 3 750 3

5 hour 353 3 .823 3

6 hour 372 3 782 3
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Tests of Normality

Processing Time (h)

Shapiro-Wilk®

Sig.

Mean (Log CFU/g)

1 hour
2 hour
3 hour
4 hour
5 hour
6 hour

.869
918
.000
.000
171
.073

a. Lilliefors Significance Correction

NPar Tests

Descriptive Statistics

N Mean Std. Deviation Minimum Maximum
Mean (Log CFU/g) 18 1.6012 .38104 1.00 2.18
Processing Time (h) 18 3.50 1.757 1 6
Kruskal-Wallis Test
Ranks

Processing Time (h) N Mean Rank

1 hour 3 5.17

2 hour 3 4.33
M L F

can (Log CEUIR) 4 3 5.50
Total 9

Test Statistics™”

Mean (Log
CFU/g)
Chi-Square 294
df 2
Asymp. Sig. .863

a. Kruskal Wallis Test

b. Grouping Variable: Processing

Time (h)
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H. Inside MDM
Explore
Batch No.
Case Processing Summary
Batch No. Cases
Valid Missing Total
N Percent N Percent N Percent
Batch 1 6 100.0% 0 0.0% 6 100.0%
Mean (Log CFU/swab) Batch 2 6 100.0% 0 0.0% 6 100.0%
Batch 3 6 100.0% 0 0.0% 6 100.0%
Descriptives Statistics
Batch No. Statistic Std. Error
Mean 2.2952 12630
95% Confidence Interval for Lower Bound 1.9706
Mean Upper Bound 2.6199
5% Trimmed Mean 2.2961
Median 2.3495
Variance .096
Batch 1 Std. Deviation .30936
Minimum 1.88
Maximum 2.70
Range .82
Interquartile Range .58
Skewness -.249 .845
Kurtosis -1.119 1.741
Mean 1.7347 29136
95% Confidence Interval for Lower Bound 9857
Mean Upper Bound 2.4836
Mean (Log CFU/swab) 5% Trimmed Mean 1.7205
Median 1.6391
Variance 509
Batch 2 Std. Deviation 71367
Minimum 1.00
Maximum 2.72
Range 1.72
Interquartile Range 1.49
Skewness .388 .845
Kurtosis -1.542 1.741
Mean 1.6221 23255
95% Confidence Interval for Lower Bound 1.0243
Batch 3 Mean . Upper Bound 2.2199
5% Trimmed Mean 1.6126
Median 1.3891
Variance 324
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[ Std. Deviation 56962 | |
Descriptives Statistics
Batch No. Statistic Std. Error
Mean (Log CFU/swab) Batch 3 Minimum 1.00
Maximum 241
Range 1.41
Interquartile Range 1.06
Skewness .685 .845
Kurtosis -1.526 1.741
Tests of Normality
Batch No. Kolmogorov-Smirnov* Shapiro-Wilk
Statistic df Sig. Statistic df Sig.
Batch 1 174 6 200" 961 6 .828
Mean (Log CFU/swab) Batch 2 182 6 200" 908 6 423
Batch 3 267 6 200 .870 6 228
*_ This is a lower bound of the true significance.
a. Lilliefors Significance Correction
Oneway
Descriptives Statistics
Mean (Log CFU/swab)
N Mean Std. Deviation Std. Error 95% Confidence Interval for Mean Minimum
Lower Bound Upper Bound
Batch 1 6 2.2952 .30936 12630 1.9706 2.6199 1.88
Batch 2 6 1.7347 71367 29136 .9857 2.4836 1.00
Batch 3 6 1.6221 .56962 23255 1.0243 2.2199 1.00
Total 18 1.8840 .60428 .14243 1.5835 2.1845 1.00
Descriptives Statistics
Mean (Log CFU/swab)
Maximum
Batch 1 2.70
Batch 2 2.72
Batch 3 2.41
Total 2.72
ANOVA
Mean (Log CFU/swab
Sum of Squares df Mean Square F Sig.
Between Groups 1.560 2 780 2.518 114
Within Groups 4.648 15 310
Total 6.208 17
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Post Hoc Tests

Multiple Comparisons

Dependent Variable: Mean (Log CFU/swab)

Tukey HSD
(I) Batch No. (J) Batch No. Mean Difference | Std. Error Sig. 95% Confidence Interval
(I-)) Lower Bound Upper Bound
Batch 1 Batch 2 .56057 32137 222 -2742 1.3953
e Batch 3 67315 32137 125 -1616 15079

Batch 2 Batch 1 -.56057 32137 222 -1.3953 2742

Batch 3 11259 32137 935 -.7222 9473

Batch 1 -.67315 32137 125 -1.5079 1616
Batch 3

Batch 2 -.11259 32137 935 -.9473 71222

Homogeneous Subsets
Mean (Log CFU/swab)
Tukey HSD
Batch No. N Subset for alpha =
0.05
1

Batch 3 6 1.6221
Batch 2 6 1.7347
Batch 1 6 2.2952
Sig. 125

Means for groups in homogeneous subsets are

displayed.

a. Uses Harmonic Mean Sample Size = 6.000.
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. Fresh Skin
Explore
Batch No.
Case Processing Summary
Batch No. Cases
Valid Missing Total
N Percent N Percent N Percent
Batch 1 6 100.0% 0 0.0% 6 100.0%
LogMean2 Batch 2 6 100.0% 0 0.0% 6 100.0%
Batch 3 6 100.0% 0 0.0% 6 100.0%
Descriptives Statistics
Batch No. Statistic Std. Error
Mean 5824 .08667
95% Confidence Interval for Lower Bound .3596
Mean Upper Bound .8052
5% Trimmed Mean 5862
Median .6572
Variance .045
Batch 1 Std. Deviation 21229
Minimum .26
Maximum .83
Range 57
Interquartile Range .37
Skewness -.678 .845
Kurtosis -.759 1.741
Mean 4809 .15884
95% Confidence Interval for Lower Bound .0726
Mean Upper Bound .8892
LogMean2 5% Trimmed Mean 4840
Median .6329
Variance 151
Batch 2 Std. Deviation .38907
Minimum .00
Maximum 91
Range 91
Interquartile Range .76
Skewness -.610 .845
Kurtosis -1.797 1.741
Mean .8886 11132
95% Confidence Interval for Lower Bound .6025
Mean Upper Bound 1.1748
Batch 3 5% Trimmed Mean .8697
Median 7661
Variance .074
Std. Deviation 27268
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Descriptives Statistics

Batch No. Statistic Std. Error
LogMean2 Batch 3 Minimum .70
Maximum 1.42
Range 71
Interquartile Range .34
Skewness 1.964 .845
Kurtosis 3.830 1.741

Tests of Normality

Batch No. Kolmogorov-Smirnov* Shapiro-Wilk
Statistic df Sig. Statistic df Sig.
Batch 1 304 6 .086 .905 6 407
LogMean2  Batch 2 240 6 200 840 6 131
Batch 3 334 6 .035 732 6 .013

*_ This is a lower bound of the true significance.
a. Lilliefors Significance Correction

NPar Tests
Kruskal-Wallis Test
Ranks
Batch No. N Mean Rank
Batch 1 6 7.17
Batch 2 6 7.50
Mean (Log CEU®) o 3 6 13.83
Total 18
Test Statistics™
Mean (Log
CFU/g)
Chi-Square 5.960
df 2
Asymp. Sig. .051

a. Kruskal Wallis Test
b. Grouping Variable: Batch No.

Explore
Processing Time (h)
Case Processing Summary

Processing Time (h) Cases
Valid Missing Total
N Percent N Percent N

1 hour 3 100.0% 0 0.0% 3

2 hour 3 100.0% 0 0.0% 3
Mean (Log CFU/g) 3 hour 3 100.0% 0 0.0% 3

4 hour 3 100.0% 0 0.0% 3

5 hour 3 100.0% 0 0.0% 3
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[ 6 hour | 3] 100.0%]| 0] 0.0% | 3]
Case Processing Summary
Processing Time (h) Cases
Total
Percent
1 hour 100.0%
2 hour 100.0%
3 hour 100.0%
Mean (Log CFU/g) 4 hour 100.0%
5 hour 100.0%
6 hour 100.0%
Descriptives Statistics
Processing Time (h) Statistic Std. Error
Mean 1.4979 29368
95% Confidence Interval for Lower Bound 2343
Mean Upper Bound 2.7616
5% Trimmed Mean .
Median 1.4771
Variance 259
1 hour Std. Deviation .50868
Minimum 1.00
Maximum 2.02
Range 1.02
Interquartile Range .
Skewness 184 1.225
Kurtosis . .
Mean 1.9733 .34979
95% Confidence Interval for Lower Bound 4682
Mean Upper Bound 3.4783
Mean (Log CFUTg) 5% Trimmed Mean .
Median 2.1417
Variance 367
2 hour Std. Deviation .60586
Minimum 1.30
Maximum 2.48
Range 1.18
Interquartile Range .
Skewness -1.154 1.225
Kurtosis . .
Mean 1.8392 46065
95% Confidence Interval for Lower Bound -.1428
3 hour Mean Upper Bound 3.8212
5% Trimmed Mean .
Median 1.9294
Variance .637
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[ Std. Deviation | 79786] |
Descriptives Statistics
Processing Time (h) Statistic Std. Error
Mean (Log CFU/g) 3 hour Minimum 1.00
Maximum 2.59
Range 1.59
Interquartile Range .
Skewness -.503 1.225
Kurtosis . .
Mean 2.0156 .04445
95% Confidence Interval for Lower Bound 1.8243
Mean Upper Bound 2.2068
5% Trimmed Mean .
Median 2.0396
Variance .006
4 hour Std. Deviation .07699
Minimum 1.93
Maximum 2.08
Range 15
Interquartile Range .
Skewness -1.268 1.225
Kurtosis . .
Mean 2.8203 .65435
95% Confidence Interval for Lower Bound .0048
Mean Upper Bound 5.6357
5% Trimmed Mean .
Median 2.3010
Variance 1.285
5 hour Std. Deviation 1.13337
Minimum 2.04
Maximum 4.12
Range 2.08
Interquartile Range .
Skewness 1.629 1.225
Kurtosis . .
6 hour Mean 1.9666 12312
Descriptives Statistics
Processing Time (h) Statistic Std. Error
Mean (Log CFU/g) 6 hour 95% Confidence Interval for Lower Bound 1.4368
Mean Upper Bound 2.4963
5% Trimmed Mean .
Median 2.0000
Variance .045
Std. Deviation 21325
Minimum 1.74
Maximum 2.16
Range 42
Interquartile Range
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Skewness | 688 | 1225 |
Kurtosis
Tests of Normality
Processing Time (h) Kolmogorov-Smirnov* Shapiro-Wilk
Statistic df Sig. Statistic df
1 hour 183 3 .999 3
2 hour 276 3 942 3
3 hour 212 3 .990 3
Mean (Log CEU®) 1y 01 289 3 927 3
5 hour 343 3 .843 3
6 hour 229 3 982 3
Tests of Normality
Processing Time (h) Shapiro-Wilk®
Sig.
1 hour 932
2 hour 536
3 hour 813
Mean (Log CFU/g) 4 hour 477
5 hour 221
6 hour 740
a. Lilliefors Significance Correction
Oneway
Descriptives Statistics
Mean (Log CFU/g
N Mean Std. Deviation Std. Error 95% Confidence Interval for Mean Minimum
Lower Bound Upper Bound
1 hour 3 1.4979 .50868 .29368 2343 2.7616 1.00
2 hour 3 1.9733 .60586 .34979 4682 3.4783 1.30
3 hour 3 1.8392 79786 46065 -.1428 3.8212 1.00
4 hour 3 2.0156 .07699 .04445 1.8243 2.2068 1.93
5 hour 3 2.8203 1.13337 .65435 .0048 5.6357 2.04
6 hour 3 1.9666 21325 12312 1.4368 2.4963 1.74
Total 18 2.0188 .68809 16218 1.6766 2.3610 1.00
Descriptives Statistics
Mean (Log CFU/g)
Maximum
1 hour 2.02
2 hour 2.48
3 hour 2.59
4 hour 2.08
5 hour 4.12
6 hour 2.16
Total 4.12
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ANOVA
Mean (Log CFU/g)
Sum of Squares df Mean Square F Sig.
Between Groups 2.852 5 .570 1.317 321
Within Groups 5.197 12 433
Total 8.049 17
Post Hoc Tests
Multiple Comparisons
Dependent Variable: Mean (Log CFU/g)
Tukey HSD
(I) Processing Time (h) (J) Processing Time (h) Mean Difference Std. Error Sig. 95% Confidence
(1)) Interval
Lower Bound
2 hour -.47532 53731 943 -2.2801
3 hour -.34121 53731 .986 -2.1460
1 hour 4 hour -.51761 53731 921 -2.3224
5 hour -1.32235 53731 210 -3.1271
6 hour -.46861 53731 946 -2.2734
1 hour 47532 53731 943 -1.3295
3 hour 13411 53731 1.000 -1.6707
2 hour 4 hour -.04229 53731 1.000 -1.8471
5 hour -.84703 53731 .627 -2.6518
6 hour .00671 53731 1.000 -1.7981
1 hour 34121 53731 986 -1.4636
2 hour -.13411 53731 1.000 -1.9389
3 hour 4 hour -.17640 53731 .999 -1.9812
5 hour -.98114 53731 486 -2.7859
6 hour -.12740 53731 1.000 -1.9322
1 hour 51761 53731 921 -1.2872
2 hour .04229 53731 1.000 -1.7625
4 hour 3 hour 17640 53731 .999 -1.6284
5 hour -.80474 53731 .672 -2.6095
6 hour .04900 53731 1.000 -1.7558
1 hour 1.32235 53731 210 -.4824
2 hour .84703 53731 .627 -.9578
5 hour 3 hour 98114 53731 486 -.8236
4 hour .80474 53731 .672 -1.0000
6 hour .85374 53731 .620 -.9510
1 hour 46861 53731 946 -1.3362
2 hour -.00671 53731 1.000 -1.8115
6 hour 3 hour 12740 53731 1.000 -1.6774
4 hour -.04900 53731 1.000 -1.8538
5 hour -.85374 53731 .620 -2.6585

Dependent Variable: Mean (Log CFU/g)

Multiple Comparisons

Tukey HSD
(I) Processing Time (h) (J) Processing Time (h) 95% Confidence Interval
Upper Bound
2 hour 1.3295
1 hour 3 hour 1.4636
4 hour 1.2872
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5 hour 4824
6 hour 1.3362
1 hour 2.2801
3 hour 1.9389

2 hour 4 hour 1.7625
5 hour 9578
6 hour 1.8115
1 hour 2.1460
2 hour 1.6707

3 hour 4 hour 1.6284
5 hour .8236
6 hour 1.6774
1 hour 2.3224
2 hour 1.8471

4 hour 3 hour 1.9812
5 hour 1.0000
6 hour 1.8538
1 hour 3.1271
2 hour 2.6518

5 hour 3 hour 2.7859
4 hour 2.6095
6 hour 2.6585
1 hour 2.2734
2 hour 1.7981

6 hour 3 hour 1.9322
4 hour 1.7558
5 hour 9510

Homogeneous Subsets
Mean (Log CFU/g)

Tukey HSD

Processing Time (h) N Subset for alpha =
0.05

1

1 hour 3 1.4979

3 hour 3 1.8392

6 hour 3 1.9666

2 hour 3 1.9733

4 hour 3 2.0156

5 hour 3 2.8203

Sig. 210

Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 3.000.
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J. Skinner Conveyor
Explore
Batch No.
Case Processing Summary
Batch No. Cases
Valid Missing Total
N Percent N Percent N Percent
Batch 1 6 100.0% 0 0.0% 6 100.0%
Mean (Log CFU/swab) Batch 2 6 100.0% 0 0.0% 6 100.0%
Batch 3 6 100.0% 0 0.0% 6 100.0%
Descriptives Statistics
Batch No. Statistic Std. Error
Mean 1.2481 15927
95% Confidence Interval for Lower Bound .8387
Mean Upper Bound 1.6576
5% Trimmed Mean 1.2285
Median 1.0000
Variance 152
Batch 1 Std. Deviation 39012
Minimum 1.00
Maximum 1.85
Range .85
Interquartile Range .69
Skewness 1.092 .845
Kurtosis -1.132 1.741
Mean 1.1548 .08107
95% Confidence Interval for Lower Bound 9464
Mean Upper Bound 1.3632
Mean (Log CFU/swab) 5% Trimmed Mean 1.1455
Median 1.0753
Variance .039
Batch 2 Std. Deviation .19859
Minimum 1.00
Maximum 1.48
Range 48
Interquartile Range .35
Skewness 977 .845
Kurtosis -410 1.741
Mean 1.1046 11159
95% Confidence Interval for Lower Bound .8178
Mean Upper Bound 1.3915
Batch 3 5% Trimmed Mean 1.0897
Median 1.0000
Variance .075
Std. Deviation 27334

Descriptives Statistics
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Batch No. Statistic Std. Error
Mean (Log CFU/swab) Batch 3 Minimum .85
Maximum 1.63
Range 78
Interquartile Range 31
Skewness 1.809 .845
Kurtosis 3.710 1.741
Tests of Normality
Batch No. Kolmogorov-Smirnov* Shapiro-Wilk
Statistic df Sig. Statistic df Sig.
Batch 1 404 6 .003 .692 6 .005
Mean (Log CFU/swab) Batch 2 282 6 147 .830 6 .108
Batch 3 316 6 .062 788 6 .046
a. Lilliefors Significance Correction
Explore
Batch No.
Case Processing Summary
Batch No. Cases
Valid Missing Total
N Percent N Percent N Percent
Batch 1 6 100.0% 0 0.0% 6 100.0%
LogMean2 Batch 2 6 100.0% 0 0.0% 6 100.0%
Batch 3 6 100.0% 0 0.0% 6 100.0%
Descriptives Statistics
Batch No. Statistic Std. Error
Mean .1849 11795
95% Confidence Interval for Lower Bound -.1183
Mean Upper Bound 4881
5% Trimmed Mean 1713
Median .0000
Variance .083
Batch 1 Std. Deviation .28893
Minimum .00
Maximum .61
Range .61
LogMean2 Interquartile Range .52
Skewness 1.043 .845
Kurtosis -1.424 1.741
Mean 1322 .06737
95% Confidence Interval for Lower Bound -.0409
Mean Upper Bound 3054
5% Trimmed Mean 1253
Batch 2\ fedian 0701
Variance .027
Std. Deviation .16502
Minimum .00
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Maximum .39
Range .39
Interquartile Range .29
Skewness .831 .845
Kurtosis -.933 1.741
Mean .0774 .09086
95% Confidence Interval for Lower Bound -.1562
Mean Upper Bound 3109
Batch 3 5% Trimmed Mean .0680
Median .0000
Variance .050
Std. Deviation 22255
Descriptives Statistics
Batch No. Statistic Std. Error
LogMean2 Batch 3 Minimum -.16
Maximum 49
Range .65
Interquartile Range 27
Skewness 1.463 .845
Kurtosis 2.784 1.741
Tests of Normality
Batch No. Kolmogorov-Smirnov* Shapiro-Wilk
Statistic df Sig. Statistic df Sig.
Batch 1 406 6 .003 .684 6 .004
LogMean2 Batch 2 .289 6 129 .834 6 117
Batch 3 .303 6 .091 .845 6 .143
a. Lilliefors Significance Correction
NPar Tests
Kruskal-Wallis Test
Ranks
Batch No. N Mean Rank
Batch 1 6 10.17
Batch 2 6 10.17
Mean (Log CFU/swab) Batch 3 6 217
Total 8
Test Statistics™”
Mean (Log
CFU/swab)
Chi-Square 677
df 2
Asymp. Sig. 713

a. Kruskal Wallis Test
b. Grouping Variable: Batch No.
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Explore
Warnings
Mean (Log CFU/swab) is constant when Processing Time (h) = 4 hour. It
will be included in any boxplots produced but other output will be omitted.
Processing Time (h)
Case Processing Summary
Processing Time (h) Cases
Valid Missing Total
N Percent N Percent N
1 hour 3 100.0% 0 0.0% 3
2 hour 3 100.0% 0 0.0% 3
3 hour 3 100.0% 0 0.0% 3
Mean (Log CEUSwab) e 3| 100.0% 0 0.0% 3
5 hour 3 100.0% 0 0.0% 3
6 hour 3 100.0% 0 0.0% 3
Case Processing Summary
Processing Time (h) Cases
Total
Percent
1 hour 100.0%
2 hour 100.0%
3 hour 100.0%
Mean (Log CFU/swab) 4 hour 100.0%
5 hour 100.0%
6 hour 100.0%
Descriptives Statistics”
Processing Time (h) Statistic Std. Error
Mean 1.2092 20921
95% Confidence Interval for Lower Bound .3090
Mean Upper Bound 2.1094
5% Trimmed Mean .
Median 1.0000
Variance 131
1 hour Std. Deviation .36237
Minimum 1.00
Maximum 1.63
Mean (Log CFU/swab) Range .63
Interquartile Range .
Skewness 1.732 1.225
Kurtosis . .
Mean 1.4223 14376
95% Confidence Interval for Lower Bound .8038
Mean Upper Bound 2.0409
2 hour )
5% Trimmed Mean .
Median 1.4771
Variance .062
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Std. Deviation .24899
Minimum 1.15
Maximum 1.64
Range .49
Interquartile Range .
Skewness -.942 1.225
Kurtosis . .
Mean 1.0502 .05017
95% Confidence Interval for Lower Bound .8343
Mean Upper Bound 1.2660

3 hour 5% Trimmed Mean .
Median 1.0000
Variance .008
Std. Deviation .08690

Descriptives Statistics®
Processing Time (h) Statistic Std. Error
Mean (Log CFU/swab) 3 hour Minimum 1.00

Maximum 1.15
Range 15
Interquartile Range .
Skewness 1.732 1.225
Kurtosis . .
Mean 9498 .05017
95% Confidence Interval for Lower Bound 7340
Mean Upper Bound 1.1657
5% Trimmed Mean .
Median 1.0000
Variance .008

5 hour Std. Deviation .08690
Minimum .85
Maximum 1.00
Range 15
Interquartile Range .
Skewness -1.732 1.225
Kurtosis . .
Mean 1.3835 24867
95% Confidence Interval for Lower Bound 3136
Mean Upper Bound 2.4534
5% Trimmed Mean .
Median 1.3010
Variance .186

6 hour Std. Deviation 43071
Minimum 1.00
Maximum 1.85
Range .85
Interquartile Range .
Skewness .830 1.225
Kurtosis
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a. Mean (Log CFU/swab) is constant when Processing Time (h) = 4 hour. It has been omitted.

Tests of Normality”

Processing Time (h) Kolmogorov-Smirnov* Shapiro-Wilk
Statistic df Sig. Statistic df
1 hour 385 3 750 3
2 hour 254 3 964 3
Mean (Log CFU/swab) 3 hour 385 3 750 3
5 hour 385 3 750 3
6 hour 243 3 972 3
Tests of Normality”
Processing Time (h) Shapiro-Wilk®
Sig.
1 hour .000
2 hour .634
Mean (Log CFU/swab) 3 hour .000
5 hour .000
6 hour .682
a. Lilliefors Significance Correction
b. Mean (Log CFU/swab) is constant when Processing Time (h) = 4 hour. It has been omitted.
Explore
Warnings
LogMean2 is constant when Processing Time (h) = 4 hour. It will be
included in any boxplots produced but other output will be omitted.
Processing Time (h)
Case Processing Summary
Processing Time (h) Cases
Valid Missing Total
N Percent N Percent N Percent
1 hour 3 100.0% 0 0.0% 3 100.0%
2 hour 3 100.0% 0 0.0% 3 100.0%
LogMean2 3 hour 3 100.0% 0 0.0% 3 100.0%
4 hour 3 100.0% 0 0.0% 3 100.0%
5 hour 3 100.0% 0 0.0% 3 100.0%
6 hour 3 100.0% 0 0.0% 3 100.0%
Descriptives Statistics®
Processing Time (h) Statistic Std. Error
Mean 1624 16238
95% Confidence Interval for Lower Bound -.5363
Mean Upper Bound .8610
LogMean2 I hour 5% Trimmed Mean .
Median .0000
Variance .079
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Std. Deviation 28124
Minimum .00
Maximum .49
Range .49
Interquartile Range .
Skewness 1.732 1.225
Kurtosis . .
Mean 3415 .10507
95% Confidence Interval for Lower Bound -.1105
Mean Upper Bound 7936
5% Trimmed Mean .
Median .3901
Variance .033
2 hour Std. Deviation 18198
Minimum .14
Maximum 49
Range 35
Interquartile Range .
Skewness -1.115 1.225
Kurtosis . .
Mean .0467 .04674
95% Confidence Interval for Lower Bound -.1544
Mean Upper Bound 2478
3 hour 5% Trimmed Mean .
Median .0000
Variance .007
Std. Deviation .08095
Descriptives Statistics®
Processing Time (h) Statistic Std. Error
LogMean2 3 hour Minimum .00
Maximum .14
Range .14
Interquartile Range .
Skewness 1.732 1.225
Kurtosis . .
Mean -.0544 .05437
95% Confidence Interval for Lower Bound -.2883
Mean Upper Bound 1796
5% Trimmed Mean .
Median .0000
Variance .009
5 hour Std. Deviation .09418
Minimum -.16
Maximum .00
Range .16
Interquartile Range .
Skewness -1.732 1.225
Kurtosis . .
6 hour Mean 2927 17812
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95% Confidence Interval for Lower Bound -4737
Mean Upper Bound 1.0591
5% Trimmed Mean .
Median 2632
Variance .095
Std. Deviation .30852
Minimum .00
Maximum .61
Range .61
Interquartile Range .
Skewness 427 1.225
Kurtosis
a. LogMean? is constant when Processing Time (h) = 4 hour. It has been omitted.
Tests of Normality”
Processing Time (h) Kolmogorov-Smirnov* Shapiro-Wilk
Statistic df Sig. Statistic df Sig.
1 hour 385 3 750 3 .000
2 hour 272 3 .947 3 .555
LogMean2 3 hour 385 3 750 3 .000
5 hour 385 3 750 3 .000
6 hour 205 3 .993 3 .841

a. Lilliefors Significance Correction
b. LogMean? is constant when Processing Time (h) = 4 hour. It has been omitted.

NPar Tests
Kruskal-Wallis Test

a. Kruskal Wallis Test

b. Grouping Variable: Processing

Time (h)

Ranks
Processing Time (h) N Mean Rank
1 hour 3 9.67
2 hour 3 14.83
3 hour 3 8.50
Mean (Log CFU/swab) 4 hour 3 6.50
5 hour 3 4.67
6 hour 3 12.83
Total 18
Test Statistics™”
Mean (Log
CFU/swab)
Chi-Square 9.266
df 5
Asymp. Sig. .099
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K. Fresh SO BF
Explore
Batch No.
Case Processing Summary
Batch No. Cases
Valid Missing Total
IN Percent IN Percent IN Percent
Batch 1 6 100.0% 0 0.0% 6 100.0%
Mean (Log CFU/g) Batch 2 6 100.0% 0 0.0% 6 100.0%
Batch 3 6 100.0% 0 0.0% 6 100.0%
Descriptives Statistics
Batch No. Statistic Std. Error
Mean 2.0602 112035
95% Confidence Interval forLower Bound 1.7508
Mean Upper Bound 2.3696
5% Trimmed Mean 2.0490
Median 2.0257
Variance .087
Batch 1 Std. Deviation .29480
Minimum 1.72
Maximum 2.60
Range .88
Interquartile Range .36
Skewness 1.329 .845
Kurtosis 2.792 1.741
Mean 2.3300 120604
95% Confidence Interval forLower Bound 1.8003
Mean Upper Bound 2.8596
Mean (Log CFU/g) 5% Trimmed Mean 2.3277
Median 2.2741
Variance 255
Batch 2 Std. Deviation .50469
Minimum 1.77
Maximum 2.93
Range 1.16
Interquartile Range 1.00
Skewness 153 .845
Kurtosis -2.533 1.741
Mean 1.8517 122992
95% Confidence Interval forLower Bound 1.2607
Mean Upper Bound 2.4428
Batch 3 5% Trimmed Mean 1.8574
Median 1.7993
Variance 317
Std. Deviation 56318
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Descriptives Statistics
l Batch No. Statistic Std. Error
Mean (Log CFU/g) Batch 3 Minimum 1.00
Maximum 2.60
Range 1.60
Interquartile Range .95
Skewness -.186 .845
Kurtosis -.009 1.741
Tests of Normality
Batch No. Kolmogorov-Smirnov* Shapiro-Wilk
Statistic df Sig. Statistic df Sig.
Batch 1 .296 6 .110 .889 6 314
[Mean (Log CFU/g) Batch 2 .238 6 200" .879 6 .265
Batch 3 .184 6 200" 971 6 .898
*_ This is a lower bound of the true significance.
a. Lilliefors Significance Correction
Oneway
Descriptives Statistics
Mean (Log CFU/g)
IN Mean Std. Deviation Std. Error 95% Confidence Interval for Mean Minimum
Lower Bound Upper Bound
Batch 1 6 2.0602 .29480 112035 1.7508 2.3696 1.72
Batch 2 6 2.3300 .50469 120604 1.8003 2.8596 1.77
Batch 3 6 1.8517 .56318 122992 1.2607 2.4428 1.00
Total 18 2.0806 48409 111410 1.8399 2.3214 1.00
Descriptives Statistics
Mean (Log CFU/g)
Maximum
Batch 1 2.60
Batch 2 2.93
Batch 3 2.60
Total 2.93
ANOVA
Mean (Log CFU/g)
l Sum of Squares df Mean Square F Sig.
[Between Groups 690 2 345 1.571 240
Within Groups 3.294 15 .220
Total 3.984 17
Post Hoc Tests

Multiple Comparisons
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Dependent Variable: Mean (Log CFU/g)

Tukey HSD
(I) Batch No. (J) Batch No. Mean Difference (I-|Std. Error Sig. 95% Confidence Interval
J) Lower Bound [Upper Bound
Batch 1 Batch 2 -.26975 .27055 .590 -.9725 14330
Batch 3 .20848 .27055 726 -.4943 9112
Batch 2 Batch 1 .26975 .27055 .590 -.4330 .9725
Batch 3 47823 .27055 214 -.2245 1.1810
Batch 1 -.20848 .27055 .726 -.9112 14943
Batch 3
Batch 2 -.47823 .27055 214 -1.1810 2245
Homogeneous Subsets
Mean (Log CFU/g)
Tukey HSD
Batch No. N Subset for alpha
0.05
1
Batch 3 6 1.8517
Batch 1 6 2.0602
Batch 2 6 2.3300
Sig. 214

Means for groups in homogeneous subsets are
displayed.
a. Uses Harmonic Mean Sample Size = 6.000.

Explore

Processing Time (h)
Case Processing Summary

Processing Time (h) Cases
Valid issing Total
IN Percent IN Percent IN
1 hour 3 100.0% 0 0.0% 3
2 hour 3 100.0% 0 0.0% 3
3 hour 3 100.0% 0 0.0% 3
M Log CFU/
can (Log CEUIR) 1y i 3 100.0% |0 0.0% 3
5 hour 3 100.0% 0 0.0% 3
6 hour 3 100.0% 0 0.0% 3
Case Processing Summary
Processing Time (h) [Cases
Total
Percent
1 hour 100.0%
2 hour 100.0%
3 hour 100.0%
Mean (Log CFU/g) 4 hour 100.0%
5 hour 100.0%
6 hour 100.0%
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Descriptives Statistics

Processing Time (h) Statistic Std. Error
Mean 1.8626 13735
95% Confidence Interval forLower Bound 1.2716
Mean Upper Bound 2.4535
5% Trimmed Mean .
Median 1.9911
Variance .057
1 hour Std. Deviation 23790
Minimum 1.59
Maximum 2.01
Range 42
Interquartile Range .
Skewness -1.722 1.225
Kurtosis . .
Mean 1.7559 .01615
95% Confidence Interval forLower Bound 1.6864
Mean Upper Bound 1.8254
Mean (Log CFU/g) 5% Trimmed Mean .
Median 1.7720
Variance .001
2 hour Std. Deviation .02798
Minimum 1.72
Maximum 1.77
Range .05
Interquartile Range .
Skewness -1.732 1.225
Kurtosis . .
Mean 2.7098 .10944
95% Confidence Interval forLower Bound 2.2389
Mean Upper Bound 3.1807
3 hour 5% Trimmed Mean .
Median 2.6021
Variance .036
Std. Deviation .18956
Descriptives Statistics
| Processing Time (h) Statistic Std. Error
IMean (Log CFU/g) 3 hour Minimum 2.60
Maximum 2.93
Range .33
Interquartile Range .
Skewness 1.731 1.225
Kurtosis . .
Mean 1.8718 .02280
95% Confidence Interval forLower Bound 1.7737
Mean Upper Bound 1.9699
4 hour 5% Trimmed Mean .
Median 1.8891
Variance .002
Std. Deviation .03948
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Minimum 1.83
Maximum 1.90
Range .07
Interquartile Range .
Skewness -1.593 1.225
Kurtosis . .
Mean 1.9767 53464
95% Confidence Interval forLower Bound 3237
Mean Upper Bound 4.2770
5% Trimmed Mean .
Median 2.0880
Variance .858
5 hour Std. Deviation 92602
Minimum 1.00
Maximum 2.84
Range 1.84
Interquartile Range .
Skewness -.533 1.225
Kurtosis . .
6 hour Mean 2.3072 13855
Descriptives Statistics
Processing Time (h) Statistic Std. Error
Mean (Log CFU/g) 6 hour 95% Confidence Interval forLower Bound 1.7111
Mean Upper Bound 2.9033
5% Trimmed Mean .
Median 2.3217
Variance .058
Std. Deviation 23998
Minimum 2.06
Maximum 2.54
Range A48
Interquartile Range .
Skewness -.271 1.225
Kurtosis
Tests of Normality
Processing Time (h) Kolmogorov-Smirnov* Shapiro-Wilk
Statistic df Sig. Statistic df
1 hour .372 3 781 3
2 hour .385 3 750 3
Juean Log CrU) o0 e b e b
5 hour 215 3 .989 3
6 hour 191 3 .997 3
Tests of Normality
Processing Time (h) Shapiro-Wilk®
Sig.
Mean (Log CFU/g) 1 hour .070
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2 hour .000
3 hour .017
4 hour 257
5 hour .801
6 hour .900
a. Lilliefors Significance Correction
Explore
Processing Time (h)
Case Processing Summary
Processing Time (h) Cases
Valid Missing Total
IN Percent IN [Percent IN Percent
1 hour 3 100.0% 0 0.0% 3 100.0%
2 hour 3 100.0% 0 0.0% 3 100.0%
[LogMean2 3 hour 3 100.0% 0 0.0% 3 100.0%
4 hour 3 100.0% 0 0.0% 3 100.0%
5 hour 3 100.0% 0 0.0% 3 100.0%
6 hour 3 100.0% 0 0.0% 3 100.0%
Descriptives Statistics
Processing Time (h) Statistic Std. Error
Mean .6162 .07689
95% Confidence Interval forLower Bound .2854
Mean Upper Bound .9470
5% Trimmed Mean .
Median .6887
Variance .018
1 hour Std. Deviation 13318
Minimum .46
Maximum .70
Range .23
Interquartile Range .
Skewness -1.724 1.225
) Kurtosis . .
[-ogMean Mean 5629 00924
95% Confidence Interval forLower Bound .5231
Mean Upper Bound .6027
5% Trimmed Mean .
Median 5721
Variance .000
2 hour Std. Deviation .01601
Minimum .54
Maximum .57
Range .03
Interquartile Range .
Skewness -1.732 1.225
Kurtosis
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Mean .9953 .03964
95% Confidence Interval forLower Bound .8247
Mean Upper Bound 1.1658
3 hour 5% Trimmed Mean .
Median .9563
Variance .005
Std. Deviation .06865
Descriptives Statistics
| Processing Time (h) Statistic Std. Error
|[LogMean2 3 hour Minimum .95
Maximum 1.07
Range .12
Interquartile Range .
Skewness 1.731 1.225
Kurtosis . .
Mean .6267 01225
95% Confidence Interval forLower Bound .5740
Mean Upper Bound .6794
5% Trimmed Mean .
Median .6361
Variance .000
4 hour Std. Deviation 02121
Minimum .60
Maximum .64
Range .04
Interquartile Range .
Skewness -1.598 1.225
Kurtosis . .
Mean .5936 .30984
95% Confidence Interval forLower Bound -.7396
Mean Upper Bound 1.9267
5% Trimmed Mean .
Median 7362
Variance 1288
5 hour Std. Deviation .53666
Minimum .00
Maximum 1.04
Range 1.04
Interquartile Range .
Skewness -1.112 1.225
Kurtosis . .
6 hour Mean .8324 .06058
Descriptives Statistics
| Processing Time (h) Statistic Std. Error
LogMean2 6 hour 95% Confidence Interval forLower Bound 5717
Mean Upper Bound 1.0931
5% Trimmed Mean .
Median .8423
Variance .011
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Std. Deviation .10493
Minimum .72
Maximum .93
Range 21
Interquartile Range .
Skewness -.422 1.225
Kurtosis
Tests of Normality
Processing Time (h) IKolmogorov-Smirnov® Shapiro-Wilk
Statistic df Statistic df Sig.
1 hour .374 3 778 3 .062
2 hour .385 3 .750 3 .000
|LogMean2 3 hour .382 3 .758 3 .018
4 hour .337 3 .854 3 1252
5 hour 271 3 .947 3 .556
6 hour .204 3 1993 3 .843
a. Lilliefors Significance Correction
NPar Tests
Descriptive Statistics
IN Mean Std. Deviation Minimum Maximum
Mean (Log CFU/g) 18 2.0806 48409 1.00 2.93
JProcessing Time (h) 18 3.5000 1.75734 1.00 6.00
Kruskal-Wallis Test
Ranks
Processing Time (h) IN Mean Rank
1 hour 3 7.00
2 hour 3 4.00
3 hour 3 16.33
Mean (Log CFU/g) 4 hour 3 7.00
5 hour 3 10.00
6 hour 3 12.67
Total 18
Test Statistics™”
IMean (Log CFU/g)
Chi-Square 10.508
df 5
Asymp. Sig. .062

a. Kruskal Wallis Test

b. Grouping Variable: Processing Time

(h)
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L. Rubber Fingers
Explore
Batch No.
Case Processing Summary
Batch No. Cases
Valid Missing Total
N Percent N Percent N Percent
Batch 1 6 100.0% 0 0.0% 6 100.0%
Mean (Log CFU/swab) Batch 2 6 100.0% 0 0.0% 6 100.0%
Batch 3 6 100.0% 0 0.0% 6 100.0%
Descriptives Statistics
Batch No. Statistic Std. Error
Mean 1.8721 .28819
95% Confidence Interval for Lower Bound 1.1313
Mean Upper Bound 2.6129
5% Trimmed Mean 1.8698
Median 1.9498
Variance 498
Batch 1 Std. Deviation 70591
Minimum 1.00
Maximum 2.78
Range 1.78
Interquartile Range 1.38
Skewness -.095 .845
Kurtosis -1.664 1.741
Mean 2.0703 .38816
95% Confidence Interval for Lower Bound 1.0725
Mean Upper Bound 3.0681
Mean (Log CFU/swab) 5% Trimmed Mean 2.0562
Median 2.1533
Variance 904
Batch 2 Std. Deviation 95079
Minimum 1.00
Maximum 3.40
Range 2.40
Interquartile Range 1.89
Skewness .055 .845
Kurtosis -1.207 1.741
Mean 1.9878 19736
95% Confidence Interval for Lower Bound 1.4804
Mean Upper Bound 2.4951
Batch 3 5% Trimmed Mean 1.9941
Median 2.1023
Variance 234
Std. Deviation 48344
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Descriptives Statistics
Batch No. Statistic Std. Error
Mean (Log CFU/swab) Batch 3 Minimum 1.30
Maximum 2.56
Range 1.26
Interquartile Range .90
Skewness -.467 .845
Kurtosis -1.311 1.741
Tests of Normality
Batch No. Kolmogorov-Smirnov* Shapiro-Wilk
Statistic df Sig. Statistic df Sig.
Batch 1 .180 6 2007 .946 6 704
Mean (Log CFU/swab) Batch 2 203 6 200 927 6 558
Batch 3 .190 6 200" .945 6 .700
*_ This is a lower bound of the true significance.
a. Lilliefors Significance Correction
Oneway
Descriptives Statistics
Mean (Log CFU/swab)
N Mean Std. Deviation Std. Error 95% Confidence Interval for Mean Minimum
Lower Bound Upper Bound
Batch 1 6 1.8721 70591 28819 1.1313 2.6129 1.00
Batch 2 6 2.0703 .95079 38816 1.0725 3.0681 1.00
Batch 3 6 1.9878 48344 19736 1.4804 2.4951 1.30
Total 18 1.9767 .69870 .16469 1.6293 2.3242 1.00
Descriptives Statistics
Mean (Log CFU/swab)
Maximum
Batch 1 2.78
Batch 2 3.40
Batch 3 2.56
Total 3.40
ANOVA
Mean (Log CFU/swab
Sum of Squares df Mean Square F Sig.
Between Groups 119 2 .060 .109 .897
Within Groups 8.180 15 .545
Total 8.299 17
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Post Hoc Tests

Multiple Comparisons

Dependent Variable: Mean (Log CFU/swab)

Tukey HSD
(I) Batch No. (J) Batch No. Mean Difference | Std. Error Sig. 95% Confidence Interval
(1)) Lower Bound Upper Bound
Batch 1 Batch 2 -.19826 42636 .889 -1.3057 9092
Batch 3 -. 11568 42636 .960 -1.2231 9918
Batch 2 Batch 1 .19826 42636 .889 -.9092 1.3057
Batch 3 .08258 42636 .980 -1.0249 1.1900
Batch 3 Batch 1 11568 42636 .960 -9918 1.2231
Batch 2 -.08258 42636 .980 -1.1900 1.0249
Homogeneous Subsets
Mean (Log CFU/swab)
Tukey HSD
Batch No. N Subset for alpha =
0.05
1
Batch 1 6 1.8721
Batch 3 6 1.9878
Batch 2 6 2.0703
Sig. .889

Means for groups in homogeneous subsets are

displayed.

a. Uses Harmonic Mean Sample Size = 6.000.

Oneway
Descriptives Statistics
Mean (Log CFU/swab)
N Mean Std. Deviation Std. Error 95% Confidence Interval for Mean
Lower Bound Upper Bound
Plucker 1 6 2.4596 49568 20236 1.9394 2.9798
Plucker 2 6 1.3802 49012 20009 .8658 1.8945
Plucker 3 6 2.0904 67197 27433 1.3852 2.7956
Total 18 1.9767 .69870 .16469 1.6293 2.3242
Descriptives Statistics
Mean (Log CFU/swab)
Minimum Maximum
Plucker 1 2.02 3.40
Plucker 2 1.00 2.29
Plucker 3 1.00 2.78
Total 1.00 3.40
ANOVA
Mean (Log CFU/swab)
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Sum of Squares df Mean Square F Sig.
Between Groups 3.612 2 1.806 5.779 .014
Within Groups 4.687 15 312
Total 8.299 17
Post Hoc Tests
Multiple Comparisons
Dependent Variable: Mean (Log CFU/swab)
Tukey HSD
(I) Plucker No. (J) Plucker No. Mean Difference | Std. Error Sig. 95% Confidence Interval
(I-J) Lower Bound Upper Bound
Plucker 2 1.07945" 32274 .012 2411 1.9178
Plucker 1
Plucker 3 .36925 32274 .503 -4691 1.2076
Plucker 2 Plucker 1 -1.07945" 32274 .012 -1.9178 -.2411
Plucker 3 -.71020 32274 104 -1.5485 1281
Plucker 3 Plucker 1 -.36925 32274 .503 -1.2076 4691
e Plucker 2 71020 32274 104 1281 1.5485

*. The mean difference is significant at the 0.05 level.

Homogeneous Subsets

Mean (Log CFU/swab)
Tukey HSD
Plucker No. N Subset for alpha = 0.05

1 2

Plucker 2 6 1.3802
Plucker 3 6 2.0904 2.0904
Plucker 1 6 2.4596
Sig. .104 .503

Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 6.000.
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M. Nostrils of Ilive chicken
Explore
Chicken Age
Case Processing Summary
Chicken Age Cases
Valid Missing Total
N Percent N Percent N
One Week 6 100.0% 0 0.0% 6
Mean (Log CFU/swab) Three Weeks 6 100.0% 0 0.0% 6
Six Weeks 6 100.0% 0 0.0% 6
Case Processing Summary
Chicken Age Cases
Total
Percent
One Week 100.0%
Mean (Log CFU/swab) Three Weeks 100.0%
Six Weeks 100.0%
Descriptives Statistics
Chicken Age Statistic Std. Error
Mean 1.1652 12377
95% Confidence Interval for Lower Bound .8470
Mean Upper Bound 1.4833
5% Trimmed Mean 1.1417
Median 1.0000
Variance .092
One Week Std. Deviation 30317
Minimum 1.00
Maximum 1.75
Range 75
Interquartile Range .37
Skewness 1.992 .845
Kurtosis 3.863 1.741
Mean 1.5033 33732
Mean (Log CFU/swab) 95% Confidence Interval for Lower Bound 6362
Mean Upper Bound 2.3704
5% Trimmed Mean 1.4416
Median 1.1505
Variance .683
Three Weeks Std. Deviation .82626
Minimum 1.00
Maximum 3.12
Range 2.12
Interquartile Range 98
Skewness 2.026 .845
Kurtosis 4.217 1.741
Mean 1.5912 28515
Six Weeks 95% Confidence Interval for Lower Bound .8582
Mean Upper Bound 2.3242

379




Cheng QIAN APPENDIX
5% Trimmed Mean 1.5496
Median 1.3306
Variance 488
Std. Deviation .69846
Descriptives Statistics
Chicken Age Statistic Std. Error
Mean (Log CFU/swab) Six Weeks Minimum 1.00
Maximum 2.93
Range 1.93
Interquartile Range .84
Skewness 1.859 .845
Kurtosis 3.702 1.741
Tests of Normality
Chicken Age Kolmogorov-Smirnov* Shapiro-Wilk
Statistic df Sig. Statistic df
One Week 374 6 .009 .660 6
Mean (Log CFU/swab) Three Weeks .286 6 137 710 6
Six Weeks 263 6 200" 795 6
Tests of Normality
Chicken Age Shapiro-Wilk"
Sig.
One Week .002
Mean (Log CFU/swab) Three Weeks .008
Six Weeks .053
*. This is a lower bound of the true significance.
a. Lilliefors Significance Correction
Explore
Chicken Age
Case Processing Summary
Chicken Age Cases
Valid Missing Total
N Percent N Percent N Percent
One Week 6 100.0% 0 0.0% 6 100.0%
LogMean2 Three Weeks 6 100.0% 0 0.0% 6 100.0%
Six Weeks 6 100.0% 0 0.0% 6 100.0%
Descriptives Statistics
Chicken Age Statistic Std. Error
Mean 1292 .09318
95% Confidence Interval for Lower Bound -.1104
Mean Upper Bound 3687
LogMean2 One Week 5% Trimmed Mean 1124
Median .0000
Variance .052
Std. Deviation 22824

380




381

Cheng QIAN APPENDIX
Minimum .00
Maximum .56
Range .56
Interquartile Range .30
Skewness 1.831 .845
Kurtosis 3.027 1.741
Mean 3119 .18258
95% Confidence Interval for Lower Bound -.1575
Mean Upper Bound 7812
5% Trimmed Mean 2834
Median 1316
Variance 200
Three Weeks Std. Deviation 44722
Minimum .00
Maximum 1.14
Range 1.14
Interquartile Range .64
Skewness 1.591 .845
Kurtosis 2.360 1.741
Mean .3993 15357
95% Confidence Interval for Lower Bound .0045
Mean Upper Bound 7940
Six Weeks 5% Trimmed Mean .3839
Median 2832
Variance 141
Std. Deviation .37616
Descriptives Statistics
Chicken Age Statistic Std. Error
LogMean2 Six Weeks Minimum .00
Maximum 1.08
Range 1.08
Interquartile Range 51
Skewness 1.328 .845
Kurtosis 2.050 1.741
Tests of Normality
Chicken Age Kolmogorov-Smirnov* Shapiro-Wilk
Statistic df Sig. Statistic df Sig.
One Week 381 6 .007 .680 6 .004
LogMean2 Three Weeks 257 6 200" 786 6 .044
Six Weeks 216 6 200" .894 6 .340
*_ This is a lower bound of the true significance.
a. Lilliefors Significance Correction
NPar Tests
Kruskal-Wallis Test
Ranks
l Chicken Age | N | Mean Rank |
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One Week 6 7.33
Three Weeks 6 9.58
Mean (Log CFU/swab) Six Weeks 6 11.58
Total 18
Test Statistics™”
Mean (Log
CFU/swab)
Chi-Square 2.094
df 2
Asymp. Sig. 351
a. Kruskal Wallis Test
b. Grouping Variable: Chicken Age
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N. Skin of Ilive chickens
Explore
Chicken Age
Case Processing Summary
Chicken Age Cases
Valid Missing Total
N Percent N Percent N
One Week 6 100.0% 0 0.0% 6
Mean (Log CFU/swab) Three Weeks 6 100.0% 0 0.0% 6
Six Weeks 6 100.0% 0 0.0% 6
Case Processing Summary
Chicken Age Cases
Total
Percent
One Week 100.0%
Mean (Log CFU/swab) Three Weeks 100.0%
Six Weeks 100.0%
Descriptives Statistics
Chicken Age Statistic Std. Error
Mean 1.1353 13527
95% Confidence Interval for Lower Bound 7875
Mean Upper Bound 1.4830
5% Trimmed Mean 1.1052
Median 1.0000
Variance 110
One Week Std. Deviation 33134
Minimum 1.00
Maximum 1.81
Range .81
Interquartile Range .20
Skewness 2.449 .845
Kurtosis 6.000 1.741
Mean (Log CFU/swab) Mean 1.2551 15210
95% Confidence Interval for Lower Bound .8641
Mean Upper Bound 1.6461
5% Trimmed Mean 1.2284
Median 1.1505
Variance 139
Three Weeks Std. Deviation 37257
Minimum 1.00
Maximum 1.99
Range .99
Interquartile Range 43
Skewness 2.107 .845
Kurtosis 4.728 1.741
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Mean 1.3630 18540
95% Confidence Interval for Lower Bound .8864
Mean Upper Bound 1.8396
Six Weeks 5% Trimmed Mean 1.3388
Median 1.1945
Variance 206
Std. Deviation 45413
Descriptives Statistics
Chicken Age Statistic Std. Error
Mean (Log CFU/swab) Six Weeks Minimum 1.00
Maximum 2.16
Range 1.16
Interquartile Range .76
Skewness 1.345 .845
Kurtosis 1.118 1.741
Tests of Normality
Chicken Age Kolmogorov-Smirnov* Shapiro-Wilk
Statistic df Sig. Statistic df
One Week 492 6 .000 496 6
Mean (Log CFU/swab) Three Weeks 351 6 .020 715 6
Six Weeks 275 6 177 .840 6
Tests of Normality
Chicken Age Shapiro-Wilk®
Sig.
One Week .000
Mean (Log CFU/swab) Three Weeks .009
Six Weeks 130
a. Lilliefors Significance Correction
Explore
Chicken Age
Case Processing Summary
Chicken Age Cases
Valid Missing Total
N Percent N Percent N Percent
One Week 6 100.0% 0 0.0% 6 100.0%
LogMean2 Three Weeks 6 100.0% 0 0.0% 6 100.0%
Six Weeks 6 100.0% 0 0.0% 6 100.0%
Descriptives Statistics
Chicken Age Statistic Std. Error
Mean .0990 .09904
LogMean2 One Week 95% Confidence Interval for Lower Bound -.1555
Mean Upper Bound 3536
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5% Trimmed Mean .0770
Median .0000
Variance .059
Std. Deviation 24259
Minimum .00
Maximum .59
Range .59
Interquartile Range 15
Skewness 2.449 .845
Kurtosis 6.000 1.741
Mean 1972 10426
95% Confidence Interval for Lower Bound -.0708
Mean Upper Bound 4652
5% Trimmed Mean .1808
Median 1402
Variance .065
Three Weeks Std. Deviation 25539
Minimum .00
Maximum .69
Range .69
Interquartile Range .33
Skewness 1.856 .845
Kurtosis 3.855 1.741
Mean 2687 12430
95% Confidence Interval for Lower Bound -.0509
Mean Upper Bound .5882
Six Weeks 5% Trimmed Mean 2557
Median 1771
Variance .093
Std. Deviation .30448
Descriptives Statistics
Chicken Age Statistic Std. Error
LogMean2 Six Weeks Minimum .00
Maximum 17
Range 7
Interquartile Range .56
Skewness 1.019 .845
Kurtosis -.022 1.741
Tests of Normality
Chicken Age Kolmogorov-Smirnov* Shapiro-Wilk
Statistic df Sig. Statistic df Sig.
One Week 492 .000 496 6 .000
LogMean2 Three Weeks .307 .080 175 6 .035
Six Weeks 238 2007 .880 6 270

*. This is a lower bound of the true significance.
a. Lilliefors Significance Correction
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NPar Tests

Kruskal-Wallis Test

a. Kruskal Wallis Test

b. Grouping Variable: Chicken Age

Ranks
Chicken Age Mean Rank
One Week 6 6.83
Three Weeks 6 10.42
Mean (Log CFU/swab) Six Weeks 6 11.25
Total 18
Test Statistics™”
Mean (Log
CFU/swab)
Chi-Square 2.662
df 2
Asymp. Sig. 264
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