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( i i )  

ABSTRACT 

Vi r us-l i k e symptoms were evi d en t  i n  many of t h e  c l on a l l y  mass 
p r op ag at ed l i nes of t h e  b u l b ous ornament a l  Nerine , cul t i vated i n  
New Zea l and f or cut f l ower and bul b produc t i on .  Al though 
f i l amentous v i r us p ar t i c l es were common i n  el ectron mi c r oscop e 
i nvest i g at i on of Nerine t i ssue , cucumber mosai c  vi rus was t h e  
on l y  vi r us mec h an i cal l y  t r an smi t t ed to herbaceous i nd i cator s .  

Two o f  t h e  f i l amentous v i r uses f r om Nerine wh i c h wer e n ot 
amen ab l e  t o  mech an i c a l  t r an smi ssi on were puri f i ed f rom f i el d­
i nf ec t ed Nerine t i ssue , c h ar ac t er i z ed and cDNA c l oned i n  t h i s 
st ud y .  An i so l ate of n er i n e vi rus X ( NeVX ) ,  a p ot ex vi r us ,  was 
pur i f i ed f rom Nerine fo therg illi � Major � l eaf t i ssue showi ng n o  
vi rus-l i ke sympt oms . An i so l ate of a h i therto unn amed and 
unc h ar ac t er i z ed potyv i r us was pur i f i ed f r om c l on a l l y  mass 
p r op agated Nerine sarniensis h yb r i d  l eaf t i ssue showi n g  sever e 
yel l ow mosa i c  sympt oms p r i or t o  senesc en c e .  Ner i ne vi rus V 
( NeVY) i s  t h e  n ame p roposed f or t h i s  potyvi rus .  

T h e  NeVX i sol ate was a sl i g h t l y  f l ex uous f i l ament ous p ar t i c l e 
wi t h  a normal l en g t h  of 540n m .  The mol ecul ar wei gh t  of t h e  
si n g l e  c oat p rotei n subun i t  was 29 . 5kd and t h e  s i z e  o f  t h e  
genom i c RNA was 6 . 3 k b . T h e  NeVX RNA in vit ro t r ansl at i on 
p r of i l e r esemb l ed those of t h e  potex v i ruses potato vi rus X and 
daphne v i rus X wi t h  a maj or 180k d  nonstructural p r ote i n b an d  and 
a n umber of m i nor bands w i t hout a vi ral c oat p r ot e i n b an d . 

Doub l e-stranded cDNA t o  t h e  6 . 3 k b  genomi c RNA was c l oned i nt o  
t h e  P s t  I s i t e  of t h e  p l asm i d  vector pBR322 . N i c k-transl ated 
pBR322 DNA contai n i ng a 1 . 8 k b  i nsert , represen t i n g  28 . 5% of t h e  
vi r a l  genome , was f ound t o  b e  h i g h l y  spec i f i c  and sensi t i ve t o  
NeVX i sol ates i n  dot-b l ot assays . The c l on ed cDNA probe d i d  n ot 
hybr i d i z e  t o  seven ot her p o t ex v i ruses , i nc l ud i ng a c a  540nm 
pot ex vi rus f r om Rgapanthus wh i ch ,  on the b asi s of ser o l og i c a l  
react i vi ty ,  was p r ev i ousl y d esc r i bed as an agap an t hus strai n of 
NeV X . A survey usi n g  t h e  c l oned c DNA i n  dot-b l ot assays of 
Nerine spec i es i nd i c ated t h at NeVX was prevalent i n  Nerine 
p l ants c u l t i vated i n  d i f f erent p arts of t h e  Nor t h  I sl and of New 
Zea l an d . 

Ner i n e vi rus V was f ound t o  b e  a t yp i c a l l y  f l ex uous potyvi r us 
w i t h  a n ormal l en g t h  of 800nm ,  a si n g l e c oat p r ot e i n subun i t  
w i t h  a mol ec u l ar wei gh t  of 33.26kd and a g enomi c RNA of 1 0 . 0 k b . 

Ner i ne vi rus V-i n f ec t ed t i ssue had c haracter i st i c  Typ e I 
potyv i rus cyl i nd r i cal i nc l us i on bod i es .  S i z e  f r ac t i onated vi r a l  
RNA w a s  c l on ed i nto t h e  l ambd a  vec tor s  g t l 0  and L47AB . Two cDNA 
c l ones of si z e  1 . 54kb and O . 56k b  der i ved f rom l ambda g t l 0  and 



(iii ) 

a 9 . 8 k b  c DNA c l one der i ved f r om l ambda L47AB wer e sub c l oned i nto 
the p l asm i d vector pGEM3 . I n  d ot-b l ot assays cDNA f rom al l 
c l ones hybr i d i z ed to t h e  homol ogous v i rus but n ot t o  n er i ne 
yel l ow st rip e vi rus, anot h er mor e  c ommon p otyvi r us i n  ner i nes . 
The 1 . 54 k b  c DNA c l oned probe was f ound to b e  hig h l y  specif ic and 
sen si t i ve and did not hybr i d i z e  i n  dot-b l ot assays to f our 
other potyvi ruses . A sur vey usi ng t h e  1 . 54 k b  c l oned c DNA p r ob e  
i n  dot-b l ot assays i nd i c at ed t h at NeVV was n ot c ommon i n  Herine 
sp ec i es c u l t i vated i n  d i f f er e n t  p arts of t h e  Nor t h  I sl and of New 
Z e a l and . 

T h e  use of r ec omb i nant tec h n o l ogy made i t  possi b l e  t o  deve l op 
hig h l y sen s i t i ve and sp ec i f i c  diagn ost i c  tool s f or two 
f i lament ous v i r uses f r om Herine. These c l oned c DNA p r obes were 
f ound t o  b e  wel l suited f or c on d ucting f i el d  sur veys to study 
t h e  p r eva l e n c e  of t h e  vir us .  The p r obes coul d be used i n  
subsequent studies i n  scr ee n i ng f or v i r a l  resi stance and i n  
v i r us e l i mi n at i on stud i es .  Fur t h er , t h e  c l oned c DNAs may i n  t h e  
f ut ur e  p r ove usef ul i n  t h e  c h ar acter i z at i on o f  t h e  g enomes of 
NeVX and NeVV . 
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