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Summary. - R G D - c o n t a i n i n g  p e p t i d e s  f r o m  t h e  i m m u n o d o m i n a n t  
reg ion  o f  V P 1  b e t w e e n  a m i n o  acids  135 - 160 f r o m  f o o t - a n d - m o u t h  
d i sease  v i r u s  ( F M D V )  t y p e  O, K a u f b e u r e n  ( 0 , K )  p r e v e n t e d  v i r u s  
adsorpt ion  t o  pig let  k i d n e x  (PK) cells. T h e  h i g h l y  c o n s e r v e d  a m i n o  
acid R G D  s e q u e n c e  (Arg.-Gly.-Asp.)  w a s  a prerequis i te  o f  t h i s  
e f fec t .  T o  p r e v e n t  i n f e c t i o n  w i t h  100 - 200 T C I D 5 0  i n  106 PK cells, 20 
- 250 ii g o f  e a c h  p e p t i d e  s h o u l d  h a v e  b e e n  a d d e d .  
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F M D  v i r u s e s  are a p h t o v i r u s e s  b e l o n g i n g  t o  t h e  f a m i l y  Picornaviridae. T h e s e  
spher ic  v i r u s e s  w i t h  a d i a m e t e r  o f 2 5  - 30 n m  consist  o f  a s ing le-stranded positi-
v e - s e n s e  R N A  a n d  60 c o p i e s  o f  e a c h  f o u r  structural  p o l y p e p t i d e s  V P I  - VP4,  
t h e  prote in  V P 4  n o t  b e i n g  located o n  t h e  v i r u s  surface.  V P 1  w i t h  a m o l e c u l a r  
w e i g h t  o f  a b o u t  2 4  000 k D  is t h e  m o s t  e x p o s e d  prote in.  Since  1982 c h e m i c a l l y  
s y n t h e s i z e d  p e p t i d e s  o f  t h e  m a i n  e p i t o p e  o f  V P 1  are k n o w n  t o  b e  a b l e  t o  i n d u c e  
v i rus-neutra l iz ing  a n t i b o d i e s  i n  laboratory an imals ,  cattle a n d  p igs  (Bittle  et al., 
1982; P f a f f  et al., 1982; S t r o h m e i e r  et al., 1982) a n d  t o  protect g u i n e a  p igs  a n d  
partially a lso  cattle, pigs,  a n d  s h e e p  f r o m  F M D V - i n f e c t i o n  (Di Marchi  et al., 
1986; Francis  et al., 1987; L i e b e r m a n n  et al., 1987; S u r o v o y  et al., 1987). 

S u r o v o y  etal. (1988) first reported  o f  s u c c e s s f u l  b l o c k i n g  o f  F M D V - i n f e c t i o n  
in  p ig  k i d n e y  cell  cu l tures  b y  s u c h  pept ides .  T h e i r  results  s h o w e d  that t h e  cel l  
recogni t ion  site f o r  F M D V  m u s t  i n c l u d e  t h e  R G D  s e q u e n c e  (Arg-Gly-Asp) .  
Similar  results  w e r e  d e s c r i b e d  b y  F o x  etal. (1989) a n d  L i e b e r m a n n  etal. (1989). 
A s  s h o w n  b y  Pierschbacher  a n d  Rous laht i  (1984) t h i s  s e q u e n c  is a lso  necessary  
f o r  interaction o f  fibronection a n d  o t h e r  prote ins  w i t h  c o r r e s p o n d i n g  cel l  
receptors.  Here  w e  present  results  o b t a i n e d  in  PK cel l  cu l tures  w i t h  p e p t i d e s  o f  
d i f f e r e n t  l e n g t h  in t h e  VP1 range (135 - 160) o f F M D V  0 , K .  T h e y  c o n t r i b u t e  t o  
a better  u n d e r s t a n d i n g  o f  t h e  initial s teps  o f  virus-cel l-interactions a n d  m a y  
antiviral  drugs .  
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Table 1. Inhibition of FMDV-infection i n  vitro by  synthetic peptides of VP1 
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p e p t i d e  V i r u s  Dose:  100-200TCID 5„/0.5 m l  
OIL A5R C i x  

VP1 (135-160) T y r , 6 l / 0 1 K  

H - R - Y - N - R - N - A - V - P - N - L - R - G - D - L - Q -
V - L - A - Q - K - V - A - R - T - L - P - Y  
VP1 (141-160) T y r 1 6 1 / 0 1 K  

VP1 Ac(141—160) T y r l 6 , X 3 H F / 0 , K  

VP1 (145 -160 ) /0 1 k  

VP1 (144-159) /O i k  

VP1 (145-152) /0 1 K  

H - R - G - D - L - Q - V - L - A - O H - 2 H O A c  
Oj-virus inact.,  U F  
12 S of O ,  
0 | -v i rus  inact., P E G  
As-virus inact., P E G  
VP1 (146-156) A 2 2  

G - D - L - E - P - L - A - A - R - V - A  
H - R - G - D - S - O H X 2 T F A  
H - R - F - D - O H X 2 H O A C  
Di-Ac e ty l -Splenopent in  
Ac-R-K (Ac) - E V - Y - O H  

+ (500) 

+ (50) + (25) + (25) 
+ (50) -

+ (100) + ( 2 0 0 )  + ( 2 0 0 )  
+ (200) + (50) + ( 2 0 0 )  
+ (100) - + ( 2 0 0 )  

+ (16) _ 

+ (5) - _ 

+ (49) + (49) -

+ (28) + (28) 
-(1000) " 

-(1000) _ _ 

- (500) - -

-(1000) - -

100% protection o f  PK-cell cu l tu re  (monolayer )  a t  m i n i m a l  pep t ide  concen t ra t ion  (,ug/ml) f o r  0.5 
ml/microflask 

Peptides were  synthes ized us ing  t h e  classical m e t h o d  (Dol l ing  et al. 1985). 
When inoculated in d o s e s  o f  u p  t o  500 / /g/0.5 m l  into  3 - 4  culture flasks with  
about 106 cells  and fol lowing an incubation period o f  1 hr at 37  °C t h e  superna­
tant was removed  and t h e  cell  cultures were  infected with 0.5 m l  o f  virus 
suspension containing t h e  F M D V - t y p e s  0,-Lausanne,  A s -Riems ,  or C , -
Teterow in a titre o f  100 - 200 TCID s o / 0 . 5  ml .  T h e  results are s h o w n  in Table  1. 
Peptide concentration marked with "+" is t h e  m i n i m u m  o n e  which  prevented 
virus infection. 

After having tested t h e  longer peptides w e  also examined  t h e  shorter o n e s  
concerning their virus neutralizing activity. Di-acetyl-splenopentin (a gift f rom 
Dr. Forner, Berlin, F. R. G . )  served as negative control.  For  comparison,  w e  
furthermore replaced t h e  peptides b y  t h e  virus inactivated with binary ethyle-
neimine and concentrated by ultrafiltration ( U F )  or by precipitation with P E G .  
The Table s h o w s  that octa- and longer peptides containing t h e  R G D - s e q u e n c e  
can inhibit F M D V  infection independent  o f  t h e  virus type applied. In contrast, 
the peptide R G D S  was obviously  t o o  short, or serine abol ished t h e  ef fect  or t h e  
concentration o f  t h e  peptide was  still t o o  low. 

The  peptide aa 146 - 156 o f  V P 1  from F M D V  A 2 2  (a gift  from Dr. Wladimir 
Rybakow, U .  S. S. R.) in  a concentration o f  1000 /ug/m\ was  n o t  able t o  prevent 
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0 | L - v i r u s  i n f e c t i o n ,  p o s s i b l y  d u e  t o  t h e  fact  t h a t  t h e  s e q u e n c e  b e g i n s  w i t h  
g l y c i n .  In c o m p a r i s o n ,  t h e  i n a c t i v a t e d  v i r u s  a n d  t h e  12 S - c o m p o n e n t  i n h i b i t e d  
v i r u s  m u l t i p l i c a t i o n  at re la t i ve  l o w  c o n c e n t r a t i o n s .  

S u r o v o y  et al. (1988) c o u l d  p r o v e  t h e  p e p t i d e  aa 141 - 152 a n d  aa 145 - 152 o f  
V P 1  f r o m  F M D V  0 , K  at a m i n i m u m  c o n c e n t r a t i o n  o f  30  a n d  60/ ig/ml,  respect i ­
ve ly ,  w a s  able  t o  protect  PK ce l l s  f r o m  an 0 1 K  a n d  a l so  f r o m  a n  A 2 2  virus infec­
t ion .  T h e  s e q u e n c e  R G E L Q V L A  a n a l o g o u s  t o  t h e  pept ide  145 - 152, in  w h i c h  
D i s  replaced by  E,  was  inact ive  similarly as  t h e  s e q u e n c e  141 - 148. C o n s e ­
quent ly ,  t h e  C-terminal  part fo l l owing  t h e  R G D  s e q u e n c e  s e e m s  essent ia l  for 
inhibi t ion o f  F M D V  infect ion .  

W e  c o u l d  a l so  conf i rm t h e s e  results  wi th  o t h e r  pept ides  a n d  F M D  viruses.  
T h e  b locking  e f f ec t  against A 5 - R i e m s  and C r T e t e r o w  i s  a n  additional argu­
m e n t  for  a c o m m o n  receptor o f  d i f ferent  F M D V  subtypes .  O n  th i s  o c c a s i o n  t h e  
R G D  s e q u e n c e  h o l d s  a key  pos i t ion  in  t h e  recogni t ion  s e q u e n c e  for  t h e  cell  
receptors.  A t  present  w e  are e n g a g e d  in e x p e r i m e n t s  for  de termin ing  t h e  
m i n i m u m  length  o g  t h e  R G D  s e q u e n c e  conta in ing  t h e  pept ide  able  t o  block 
virus in fec t ion  in  PK cel ls .  

Surprisingly, F o x  et al. (1989)  us ing  B H K  ce l l s  a n d  F M D V  0 , B F S  1860 have  
f o u n d  recent ly  that t h e  s e q u e n c e s  R G D  a n d  R G D L  reduced  t h e  virus attach­
m e n t  by 3 9  - 63% but  o n l y  w h e n  very h igh  pept ide  concentrat ions  (15 m M )  
w e r e  applied.  C o n c e r n i n g  t h e  A, 0 61  virus reduct ion cons i s t ed  i n  65% b y  R G D  
a n d  in 73% by R G D L .  H o w e v e r ,  V P 1  (141 - 160) did n o t  inhibit  virus attach­
m e n t ,  probably b e c a u s e  o t h e r  factors i n f l u e n c e  t h e  virus adsorption as  wel l .  
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