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irreversible I~lactivation by2 -Amino-4 ,6 ,D ich loropyr imid ine  of Certain Structural 
; P r o t e i n s  o f  P o l i o v i r u s  

Prev ious  work  f rom th i s  l a b o r a t o r y  d e m o n s t r a t e d  t h a t  
'Po l iov i rus  1 morphogenes i s  is i nh ib i t ed  b y  2-amino-4 ,6-  
d i ch lo ropy r imid ine  (Py  11)~, 2. I t  is k n o w n  t h a t  t he  
s t r u c t u r a l  p ro t e in s  of pol iovi rus  or ig ina te  f rom a c o m m o n  
p recurso r  (NCVP 1). A t  first ,  a c leavage  of th i s  molecule  
gives place  to  t h e  s u b u n i t s  VP0,  VP1,  V P 3  wh ich  are 
organized  in t h e  p rocaps id  s t ruc tu re .  A successive 
c leavage  of V P 0  in to  V P 2  a n d  V P 4  occurs  upon  a s sembly  
of v i rus  R N A  in to  t h e  p rocaps id  s t r u c t u r e  (provi r ion  
stage),  t h u s  l ead ing  to t h e  n o r m a l  set of v i r ion  p ro t e ins  
(VP1, VP2,  VP3,  VP4) t yp i ca l  of t he  infec t ious  pol iovi rus  
par t ic les  a-~. The  effect of P y  11 on these  s teps  of v i rus  
m a t u r a t i o n  was inves t iga ted .  

Materials  and methods. E x p e r i m e n t s  were car r ied  ou t  in 
H E p  2 cell mono laye r s  (Amer ican  Type  Cul tu re  Collec- 
t ion)  wh ich  were infec ted  a t  4 ~ for 1 h w i t h  Po l iov i rus  1 
B r u n e n d e r s  (5 • 107 cells pe r  sample ,  100 p l aque  fo rming  
u n i t s - P F U - p e r  cell) a n d  i n c u b a t e d  a t  37 ~ in aminoac id -  
free Eag le ' s  M E M  (AFE,  p H  7.3) s u p p l e m e n t e d  w i t h  2% 
calf  s e rum and  2 ~zg/ml of a c t i n o m y c i n  D (AMD, Merck).  
P y  11 was added  (100 [zg/ml) to  t he  cu l tu res  a t  t ime  0 a f t e r  
infect ion.  The  i n h i b i t o r y  ac t ion  was, w h e n  due, reversed  
b y  i n c u b a t i n g  cell cu l tu res  in  fresh, drug-f ree  A F E ,  
c o n t a i n i n g  50 [zg/ml of L-g lu tamine  a n d  L-cysteine ~. 
Be tween  2.30 a n d  3 h pos t in fec t ion  cells were label led 
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w i t h  3H-leucine (Amersham,  14.5 Ci/mMol,  2 ~Ci/ml) and,  
w h e n  due,  chased  w i t h  100 ~zg/ml of L-leucine. Cells were 
t h e n  sc raped  f rom t h e  glass and  pe l l e t t ed  a t  3,000 r p m  
for 5 rain.  E x t r a c t s  f rom these  cells were used to s t u d y  
b o t h  the  o rgan iza t i on  of v i rus  par t ic les ,  acco rd ing  to  t he  
sucrose g r ad i en t  t e c h n i q u e  of JACOBSON and  BALTIMORE 3 
a n d  FERNANDEz-ToMAS a n d  BALTIMORE 4, a n d  t h e  
f o r m a t i o n  o f  v i rus  p r o t e i n  subun i t s ,  accord ing  to  t h e  
e lec t rophore t i ca l  m e t h o d  of SUMMERS et  al. 5. I n  t he  l a t t e r  
case, 14C-leucine label led  pro te ins ,  o b t a i n e d  f rom pur i f ied  
p rocaps ids  a n d  comple t e  par t ic les  of pol iovirus ,  were 
al lowed to r u n  t o g e t h e r  w i t h  t he  cell ex t rac t s ,  to  serve as a 
reference  p o i n t  for s t r u c t u r a l  p ro te ins .  More de ta i l s  are 
g iven  in t he  Figures.  

Results.  The  t o t a l  p a t t e r n  of v i rus  p ro t e in s  syn thes i zed  
in t he  absence  or in  t h e  p resence  of P y  11 was, a t  f irst ,  
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Fig. 1. Effect of Py 11 on structu- 
ral poliovirus proteins, evaluated 
at the procapsid stage of nlatura- 
tion. (A) and (13) sucrose gradients 
of extracts from untreated (AFE) 
and Py 11 treated cells (15 30% 
sucrose in RSB, 24,000 rpm Ior 
3.30 h at 20 ~ in Spinco SW 25.2). 
(C) and (D) acrylamide gel electro- 
phoretic profiles of extracts from 
untreated (AFE)and Py 11 treated 
cells (3 volts/era for 12 h at 20 ~ 
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analyzed soon af ter  the  labell ing period, i.e. 3 h post-  
infection,  a t  a t ime  when s t ructura l  proteins  are mos t ly  a t  
the  procapsid  stage. As shown in Figure  1, under  these 
condit ions P y  11 only produces a sl ight decrease in the  
amoun t  of VP0,  VP1, VP3, an increase in the  a m o u n t  of 
NCVP 1 and, in addit ion,  an accumula t ion  of low molecular  
weight  proteins  in the  r ight  pa r t  of the  e lect rophoret ic  
profile. However ,  ve ry  few, if any, of the  s t ruc tura l  
proteins  synthesized in the  presence of Py  11 become par t  
of procapsid,  provi r ion  and vir ion s t ructures  (80 S, 125 S 
and 155 S in sucrose gradient,  respectively).  

Expe r imen t s  were then  repeated  by  analyzing virus 
proteins,  labelled as above,  af ter  a 2-h chase in drug-free 
medium,  thus  creat ing condit ions under  which virus R N A  
is incorpora ted  into infectious virus bo th  in un t rea ted  and 
in Py  11 p re t rea ted  cells1, 2. D a t a  in Figure  2 show t h a t  
Virus prote ins  synthesized in the  presence of P y  11 become 
par t  of procapsid,  provir ion and mature  virus  part icles 
when the  drug is r emoved  from the  medium.  However ,  as 
shown by  the  electrophoret ic  analysis, ne i ther  VP2 nor 
VP4 result  among  these proteins.  

Tak ing  into account  t ha t  VP0 cleavage follows the  
organiza t ion  of procapsid structures,  the  da t a  obta ined  
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Fig. 2. Effect of Py 11 on structural 
poliovirus proteins, evaluated at 
the stage of complete virus mat- 
uration. (A) and (B) sucrose gradi- 
ents of extracts from untreated 
(AFE) and Py 11 pretreated cells. 
(C) and (D) acrylamide gel electro- 
phoretic profiles of extracts from 
untreated (AFE) and Py 11 pre- 
treated cells. 

f rom the  exper iments  repor ted  here suggest t h a t  Py  11 
i r revers ibly  impairs  the  abi l i ty  of VP0 to par t ic ipa te  in 
the  format ion  of capsid precursors thus  prevent ing  the  
cleavage of VP0 into VP2 and VP4 and t h a t  a new 
synthesis  of VP0 in a drug-free med ium is needed for the  
organizat ion of procapsid and of ma tu re  virus particles. 
E lec t rophore t ic  studies of virus  proteins  obtained f rom 
purif ied virus  part icles  are in progress to ver i fy  this 
hypothesis .  

Rdsumd. L'ef fe t  inhibi teur  de la 2-amino-4, 6-dichloro- 
pyr imidine  (Py 11) sur la r6plication du poliovirus est 
trSs p robab lement  dfle & l ' inac t iva t ion  de certaines 
proteines s tructurel les  du virus. 
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