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ABSTRACT

Genome duplication is a major force influencing plant genome evolution. Many plant
species have shown multiple rounds of whole genome duplications in the past.
Duplicated genes show variable rate of retention, silencing, subfunctionalization and
neofunctionalization which are pronounced outcomes of genome duplication. This thesis
addresses polyploid genome evolution focusing on the genetic and epigenetic
consequences of genome duplication. Tragopogon dubius, T. pratensis and T. porrifolius
(diploid progenitors) and their polyploids T. miscellus and T. mirus were employed as an
ideal system to examine the outcomes of polyploidy. An investigation of cytonuclear
coordination in T. miscellus polyploids showed a maternal influence which was evident
from the biased retention and expression of the maternally inherited homeolog of rbcS
possibly to facilitate its interaction with the maternally derived rbcL in independently
formed T. miscellus natural polyploids. The second study involved the genetic
characterization of synthetic T. miscellus and T. mirus polyploids in the context of their
relationship with each other. Results showed the presence of the same multilocus
genotypes reported previously in natural T. miscellus and T. mirus and also suggested that
there are certain genetic rules to the formation of polyploids; that is, only some
progenitor genotypes are successful in producing polyploids. In the third study, a
comparative transcriptome analysis of the reciprocally formed synthetic and natural T.
miscellus polyploids was conducted. This study demonstrated additivity in the expression
of progenitor orthologs of floral identity genes in reciprocally formed T. miscellus
polyploids, suggesting other genetic factors are responsible for the differing inflorescence
and flora morphologies in T. miscellus. The fourth study explored the epigenetic
consequences of polyploidy. The DNA methylation status of homeologous loci previously
reported to be silenced in T. miscellus natural polyploids was investigated. This study
revealed silencing of two out of five homeologous loci by DNA methylation, suggesting



other mechanisms may be responsible for silencing of the remaining three homeologous
loci. In short, collectively these studies significantly contribute to our knowledge of

polyploid genome evolution in Tragopogon in particular and in plants in general.
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LIST OF ABBREVIATIONS

A Adenosine

AG AGAMOUS

AS Antisense

AP1 APETALA1

bp Base Pair

BS- Bisulfite converted

Converted

°C Degrees celcius

CAPS Cleaved amplified polymorphic sequence
cDNA Complementary DNA

CTAB Cetyl trimethylammonium bromide
Contig Contiguous sequence

CcYc CYCLOIDEA

C Cytosine

DEF DEFICIENS

dNTP Deoxynucleoside 5'-triphosphate
DNA Deoxyribonucleic acid

EDTA Ethylenediaminetetraacetic acid
EST Expressed sequence tags

F1 First hybrid generation

FUE Far upstream elements

gDNA Genomic DNA

GLO GLOBOSA

g Gram

G Guanine

HS Homeolog specific

ID Identification number

Indel Insertion or deletion

Kb Kilobase

Q Maternal parent

MADS MCM1, Agamous, Deficiens, Serum response factor (family

of transcription factors with conserved DNA binding site)
Mb Megabase

mMiNA Messenger RNA
ug Microgram

ul Microliter

uM Micromolar

ml Milliliter

mM Millimolar

MYA Million years ago
min Minute(s)

M Molar

ng Nanogram

NUE Near upstream elements
a Paternal parent
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PLACE
PVP

3’ RACE
RNA
RNase
rRNA
RuBisCO
rbcL
rbcS
RIN

So

S1

S

SEP
SNP
Spp.

T

TDF
TE
TSS

U

UTR

U
WGD

Polymerase chain reaction

Plant cis-acting regulatory DNA elements
Polyvinyl pyrrolidone

Rapid amplification of cDNA ends

Ribonucleic acid

Ribnuclease

Ribosomal RNA

Ribulose-1,5-bisphosphate carboxylase oxygenase
Ribulose bisphosphate carboxylase large subunit
Ribulose bisphosphate carboxylase small subunit
RNA integrity number

First generation of synthetic polyploids

Second generation of synthetic polyploids

sense

SEPALLATA

Single nucleotide polymorphism

Species

Thymine

Transcript derived fragment

Transposable elements

Transcription start site

Unit(s)

Un-translated region

Uracil

Whole genome duplication
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