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Summary. - H u m a n  rotavirus  strain 649 w a s  isolated f r o m  a child 
with clinical picture o f  acute  intestinal  infection in t h e  W e s t  Euro ­
p e a n  par t  o f  t h e  U .S .S .R .  T h i s  s t ra in  w a s  a d a p t e d  t o  M A - 1 0 4  ( r h e s u s  
m o n k e y  k idney)  cells.  By e l ec t rophores i s  a n d  h a e m a g g l u t i n a t i o n  it 
d i f fe red  f r o m  t h e  h u m a n  ro tav i rus  s t ra in  W a  a n d  f r o m  t h e  s imian  
strain Sa-11. T h e  p roduc t ive  r e p r o d u c t i o n  o f  h u m a n  ro tav i rus  s t ra in  
649 m a y  a l low i ts  u s e  f o r  t h e  p repa ra t ion  o f  a n t i g e n s  f o r  d iagnos t ic ,  
i m m u n o p r o p h y l a x i s ,  a n d  t r e a t m e n t .  
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Rotavirus  i n f ec t i ons  a r e  w idesp read  in  ch i ld ren ,  t h a t  is w h y  t h e  d e v e l o p m e n t  
of diagnost ic  m e t h o d s  f o r  p rophylac t ic  a n d  t r e a t m e n t  a r e  s o  essent ia l .  A s  rota­
viruses a r e  marked ly  h e t e r o g e n e i c ,  obv ious ly  t h e  m o s t  e f fec t ive  app roach  will 
be t o  u s e  s t ra ins  p a t h o g e n i c  f o r  m a n  a n d  e n d e m i c  f o r  ce r t a in  a reas .  H o w e v e r ,  
t he  dif f icul t ies  c o n n e c t e d  wi th  h u m a n  ro t av i rus  cu l t iva t ion  in vitro h a m p e r  
such d e v e l o p m e n t s .  T h e r e f o r e ,  w e  a i m e d  a t  adap t a t i on  t o  cell  c u l t u r e  o f  s o m e  
h u m a n  ro tav i rus  ( H R V )  s t r a ins  c i rcula t ing in t h e  w e s t e r n  a r ea s  o f  t h e  E u r o ­
pean part  o f  t h e  U.S .S .R .  

Detec t ion  o f  H R V  in f a e c e s  a n d  cell c u l t u r e s  w a s  p e r f o r m e d  by e n z y m e  i m m u n o a s s a y  (EIA) ,  
coun te r  i m m u n o e l e c t r o o s m o p h o r e s i s  ( C I E O P )  a n d  e l e c t r o n  m i c r o s c o p y  ( E M )  w i t h  d o m e s t i c  
diagnostic s u b s t a n c e s  ( G u d k o v  et at., 1985). Cel l  c u l t u r e s  w e r e  i nocu l a t ed  w i t h  f r eon -113  o r c h l o -
rophorm- t r ea t ed  ro t av i ru s - con ta in ing  faecal  s u s p e n s i o n s  clar i f ied b y  low s p e e d  c e n t r i f u g a t i o n .  

Vi rus  a d a p t a t i o n  w a s  ca r r ied  o u t  in t h e  c o n t i n u o u s  cell l i ne  M A-104  ( r h e s u s  m o n k e y  e m b r y o n i c  
kidney) p rov ided  by t h e  Be lo russ i an  I n s t i t u t e  o f  E p i d e m i o l o g y  a n d  Mic rob io logy .  F o u r - d a y s  cell 
cu l ture  m o n o l a y e r  w a s  g r o w n  in penici l l in  f lasks  c o n t a i n i n g  m e d i u m  199 s u p p l e m e n t e d  wi th  10% 
foetal  calf  s e r u m .  B e f o r e  i n o c u l a t i o n  t h e  v i r u s - c on t a in ing  f a e c e s  s u s p e n s i o n  w a s  p re t r ea t ed  wi th  
trypsin (5 -15  , u m / m l  f o r  3 0  m i n )  a n d  c e n t r i f u g e d  in a n  a n g l e  r o t o r  (at  1000 g f o r  1 h r ) .  T h e  s u p e r n a ­
tant  was  r e m o v e d  a n d  s e r u m - f r e e  m e d i u m  ( e q u a l  pa r t s  o f  m e d i u m  199 a n d  Eag le ' s  m e d i u m )  
conta in ing  t ryps in  (2.5 , u m / m l )  w a s  a d d e d .  T h e  in fec t ed  cel ls  w e r e  i n c u b a t e d  a t  37  ° C  in rol l ing 
flasks a n t  t h e  C P E  w a s  d e t e r m i n e d  o r  t h e  r e s u l t s  t h e r e  c h e c k e d  b y  E M  a n d  E I A .  

Each v i rus -con ta in ing  faeca l  s a m p l e  u n d e r w e n t  n o  less  t h a n  5 success ive  passages  u n d e r  d e v e ­
lopmen t  o f  m a x i m a l  C P E  w i t h i n  4 - 5  days .  T h e  v i r u s  w a s  c u l t u r e d  in 0.5 1 -rol ler  f lasks  u n d e r  t h e  
s a m e  cond i t i ons .  T o  e n h a n c e  v i r u s  r e l ease  (at d a m a g e  o f  90 -100% cells)  t h e  c o n t e n t  o f  t h e  f lasks  
was f r o z e n  a n d  t h a w e d  3 t i m e s ,  cell d e b r i s  w a s  r e m o v e d  by low s p e e d  c e n t r i f u g a t i o n .  If necessa ry ,  
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Fig. 1 
Rotavirus virions. Human rotavirus 649 strain (negative contrast), x 90 000. 

the virus was  concentrated by ultracentriľugation (UCP-65, RPU-35 rotor at 30,000 rev/min for  2 
hr) or by precipitation with 10% polyethylenglycol (mol. mass 6 000-8 000 for  18 hr at 4 °C) with 
subsequen t  centrifugation (8 000 g for  1 hr). 

I m m u n e  se rum t o  simian rotavirus SA-11 and t o  t he  isolate of HRV were produced by 3-4-fold 
immunizat ion of guinea pigs and rabbits using the  F reund ' s  adjuvant .  

R N A  f rom purified and concentrated virus suspension was prepared in 2 main stages: disinte­
gration of viral particles with 1% solution o f  dodecylsulphate and deproteinization o f  r ibonucleo-
protein by successive RNA extraction with water-saturated phenol ,  ch lorophorm,  and ether .  T h e  
R N A  obta ined was stored - 2 0  °C  until  electrophoresis.  

Rotavirus R N A  f ragments  were separated by electrophoresis  in 7.5% polyacrylamide gel in t he  
d iscont inuous  system of Laemmli  (1970), using 10 / iA current  for  16 hr .  T h e  gel was stained with 
silver ni trate solution according to t he  standard procedure  (Dolan  et at., 1985). 

Selec t ion  o f  ro tav i rus -con ta in ing  f a e c e s  w a s  p e r f o r m e d  b y  e x a m i n a t i o n  o f  
ch i ld ren  hospi ta l ized  wi th  clinical s igns  o f  a c u t e  in tes t ina l  i n fec t ion  a t  M i n s k  
i n f e c t i o u s  hospi ta l  in J a n u a r y - F e b r u a r y  1986. By m e a n s  o f  C I E O P  a n d  E M  
ro tav i ruses  w e r e  d i scovered  in 14 o u t  o f  4 6  s a m p l e s  invest igated)  

T w e l v e  ro tav i rus  s t r a ins  w e r e  ce l l -adapted  d u r i n g  6 success ive  passages .  All  
t h e  s t r a in s  g r e w  in MA-104  cells  in t h e  f irst  passage ,  4 o f  t h e m  - in  t h e  s e c o n d  
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Fig. 2 
Immune complexes with human rotavirus 649 strain (negative contrast), x 108 000. 

passage, wi th  C P E  involv ing  n o  m o r e  than 2 5 - 5 0 %  o f  t h e  m o n o l a y e r  only days  
4-5 post infection (p. i.). Dur ing  f u r t h e r  passages  only  o n e  rotavirus  strain (649) 
multiplied in cell culture  s o  we l l  that  a f t e r  4 p a s s a g e s  it constantly a f f e c t e d  
75-100% cells already o n  day 2 p. i. B y  th i s  marker  t h e  g i v e n  H R V  w a s  not  d i f f e ­
rent  f r o m  t h e  s t a n d a r d  S A-11  s t ra in  o f  s imian  ro tav i rus .  I n  t h e  c o u r s e  o f  f u r t h e r  
9 ( f rom 5 t o  13) success ive  passages  t h e  p a t t e r n  o f  r e p r o d u c t i o n  o f  t h e  a d a p t e d  
HRV strain r e m a i n e d  u n c h a n g e d  a s  s h o w n  b y  t h e  cha rac t e r  o f  C P E  deve lop­
m e n t  a n d  t h e  m e a n  v i rus  t i t r e  w a s  1.2 x 109 C P E 5 0 / m l .  

T o  ob ta in  m o r e  i n f o r m a t i o n  o f  t h e  accep ted  H R V  s t ra in  it w a s  inves t iga ted  
by m e a n s  o f  E M ,  E I A ,  C I E O P ,  h a e m a g g l u t i n a t i o n  i n  c o m p a r i s o n  wi th  h u m a n  
W A  a n d  SA-11 s imian  ro tav i rus  s t r a ins  u s i n g  an t i s e r a  t o  t h e  isola te  a n d  t o  
SA-11. T h e  e l ec t rophore t i c  mobi l i ty  o f  h u m a n  a n d  s i m i a n  ro tav i rus  g e n o m e  
f ragments  w e r e  c o m p a r e d  a s  well .  N e g a t i v e  con t r a s t  s t a in ing  o f  s t ra in  649 
revealed v i r ions  o f  6 5 - 7 0  n m  in  d i a m e t e r  w i t h  typical  ro tav i rus  s t ruc tu re .  A s  
shown by ca lcula t ions ,  t h e  c o n c e n t r a t i o n  o f  v i r ions  in t h e  c u l t u r e  m e d i u m  
reached 10 l o g / m l .  T h e  c o r e  o f  t h e  ma jo r i t y  o f  viral par t ic les  w a s  i n p e n e t r a b l e  
for  t h e  con t ras t ing  s u b s t a n c e ,  h o w e v e r ,  in  s o m e  o f  t h e m  it f i l led t h e  v i r ion 
centre indica t ing  t h a t  t h e y  w e r e  s o  cal led e m p t y  u n i n f e c t i o u s  part icles  (Fig.  1). 
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Fig. 3 
Electropherogram o f 6 4 9  HRV (a) and W a  
(b) RNA fragments (separation in polyac-

rylamide gel) 

Immunoelect ron  microscopy s h o w e d  speci f ic  c o m p l e x e s  f o r m e d  wi th  both 
SA-11 and 649  strains in di lut ions ranging f r o m  1:50 t o  1:1000 (Fig. 2), w h e r e a s  
n o n i m m u n e  control s e r u m  failed t o  f o r m  c o m p l e x e s  wi th  any  o f  t h e  viral 
strains.  

T h e  antigenic activity o f  strain 649  w a s  a l so  tes ted  in E I A  a n d  CIEOP. In the  
latter tes t  marked  specif ic  precipitation lanes  w e r e  f o r m e d  b e t w e e n  t h e  649 
H R V  strain and SA-11 on the  o n e  hand, and respective  antisera on t h e  other ;  
their  specificity w a s  d o c u m e n t e d  b y  t h e  a b s e n c e  o f  such  precipitates b e t w e e n  
n o n i m m u n e  s e r u m  and v i r u s  and b e t w e e n  i m m u n e  s e r u m  and t h e  cells  u s e d  
for  v i r u s  replication. T h e  titre o f  i m m u n e  s e r u m  ranged b e t w e e n  1:64 - 1:128 
a n d  did not m u c h  d e p e n d  on the  viral strain.  In EIA b a s e d  on 649 strain 
ant igen,  2-fold di lut ions ( f rom 1:50 t o  1: 25 000) o f  649 a n d  W a  strains  w e r e  
u s e d  start ing at the  s a m e  initial concentration (1.5 m g  protein ml)  a n d  t h e  s a m e  
m e t h o d s  o f  protein v i rus  cultivation, purification, and concentration. T h e  titra-
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tion results  s h o w e d  that  t h e  minimal  ant igenic  activity o f  W a  strain w a s  at  
1:64 000 dilution, t h e  ratio o f  extinction v a l u e  o f  an exper imenta l  s a m p l e  t o  
that of  control (P/N) w a s  2.37. T h e  strain 649 w a s  still detected in 1:25 000 dilu­
tion ( P / N  =— 2.65). T h i s  4-fold e x c e s s  o f  t h e  ant igen titre o f  t h e  isolated strain a s  
compared t o  t h e  prototype  can b e  accounted f o r  b e i n g  h o m o l o g o u s  t o  t h e  
former. A t  t h e  s a m e  t ime,  final determinat ion o f  t h e  ex tent  o f  antigenic  d i f f e ­
rences b e t w e e n  t h e  i so la ted  a n d  p r o t o t y p e  s t ra in  will r e q u i r e  c ross - reac t ion  
assays wi th  strictly specif ic ,  e .  g.  m o n o c l o n a l  an t i s e r a  t o  t h e  t e s t e d  s t ra ins .  

O n e  o f  t h e  biological  p rope r t i e s  o f  ce r t a in  ro tav i rus  s t r a ins  is t h e i r  abil i ty t o  
cause agglu t ina t ion  o f  e ry th rocy t e s  o f  1(0) b l o o d  g r o u p  o f  m a n  a n d  o f  g u i n e a  
pigs. Compara t i ve  s t u d i e s  w i t h  649 a n d  s i m i a n  ro tav i rus  SA-11 s t r a ins  s h o w e d  
that  in con t ra s t  t o  SA-11  t h e  i so la te  d id  n o t  agg lu t ina t e  t h e  0.5% s u s p e n s i o n  o f  
h u m a n  a n d  g u i n e a  pig  e ry th rocy te s .  T h e  d e g r e e  o f  e l ec t rophore t i c  mobi l i ty  o f  
R N A  ro tav i rus  f r a g m e n t s  is i m p o r t a n t  f o r  in t raspec ies  d i f f e ren t i a t ion .  T h e  
e lec t rophore type  o f  649  s t ra in  R N A  w a s  e x a m i n e d  b y  e l ec t rophores i s  i n  
polyacrylamide ge l  in  t h e  p r e s e n c e  o f  W a  s t ra in  R N A .  T h e  e l e c t r o p h o r e g r a m  
(Fig. 3) d e m o n s t r a t e s  t h a t  t h e  f o r m e r  b e l o n g s  t o  t h e  so-cal led l o n g  p h o r e t y p e .  
T h e  d i f f e r ences  in  t h e  mob i l i ty  o f  f r a g m e n t s  4 ,  6 ,  a n d  7 o f  649 a n d  W a  s t r a ins  
were m o s t  p r o n o u c e d ,  f r a g m e n t s  3 ,  8, 9 a l so  e x h i b i t e d  s o m e  d i f f e r ences .  Par t i ­
cularly i m p o r t a n t  a p p e a r  t h e  d i f f e r e n c e s  b e t w e e n  f r a g m e n t s  4 ,  6, 9 a s  it  is  
known f r o m  t h e  l i t e ra tu re  t h a t  t h e y  c o d e  p r o t e i n s  d e t e r m i n i n g  t h e  an t igen i c  
propert ies  o f  t h e  v i r u s  (Bukr inskaya ,  1986). 

T h e  re su l t s  o f  o u r  s t u d i e s  d e m o n s t r a t e  t h a t  t h e  i so la ted  s t ra in  is u n d o u b ­
tedly dis t inct  f r o m  a n o t h e r  W a  p r o t o t y p e  s t ra in  o f  H R V  w h i c h  w a s  a t  o u r  
disposal, a n d  f r o m  SA-11  s t ra in  o f  s imian  ro tav i rus .  

T h u s ,  649 s t ra in  o f  H R V  iso la ted  f r o m  a p a t i e n t  in  t h e  W e s t e r n  E u r o p e a n  
part of  t h e  U.S .S .R .  h a s  b e e n  a d a p t e d  t o  c o n t i n u o u s  cell  c u l t u r e  MA-104 .  S o m e  
characteristics o f  t h i s  s t ra in  w e r e  s t u d i e d :  it w a s  s h o w n  t o  b e  d i s t inc t  f r o m  t h e  
W a  a n d  SA-11 s t ra ins .  H i g h l y  e f f i c i en t  pe rmis s ive  s y s t e m  f o r  r e p r o d u c t i o n  o f  
t he  isolated s t ra in  c a n  b e  h e l p f u l  f o r  t h e  d e v e l o p m e n t  a n d  m a n u f a c t u r e  o f  an t i ­
genic p repara t ions ,  u s e f u l  f o r  d iagnos t ic ,  t r e a t m e n t ,  a n d  p r e v e n t i o n .  
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