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Summary. - A modi f ied  immunofluorescent  method employing anti-
Japanese encephalitis (JE) v irus  monoclonal  ( M o A b s )  and polyclo­
nal ( i m m u n e  P F )  an t ibodies  was  evaluated f o r  t h e  detec t ion  o f  viral 
antigens expressed o n  t h e  sur face  o f  porc ine  stable k idney cells 
infected with  J E  vi rus  (733913, India).  T h e  infected cells showed  
granular i m m u n o f l u o r e s c e n c e  o n  t h e  surface  wi th  b o t h  t h e  M o A b s ,  
Hs-1 a n d  Hx-3 a n d  i m m u n e  P F  24 h r  a n d  48 h r  pos t  virus infection.  
Interestingly, t w o  s t ra ins  o f  J E  v i rus  viz. Y o k e n  (Japan)  a n d  755468 
(India) which  did  n o t  react  wi th  t h e  M o A b  Hs-1 in  t h e  s tandard  
indirect f luorescent  an t ibody  ( F A )  t echn ique ,  were  positive fo r  
surface i m m u n o f l u o r e s c e n c e  (IF)  w i th  t h e  s a m e  M o A b .  T h u s ,  t h e  
modif ied  t e chn ique  will b e  u se fu l  f o r  t h e  detec t ion  of  m o r e  labile 
a n d  conformat iona l -dependen t  epi topes  wh ich  migh t  get lost o r  
dena tured  b y  pr ior  f ixat ion o f  infected cells wi th  acetone.  
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JE  virus is o n e  o f  t h e  mosqu i to -bo rne  flaviviruses which  o f t e n  p roduces  
epidemics o f  viral encephal i t is  in  South-Eas t  As ian  a n d  W e s t e r n  Pacific regions  
(Rodrigues, 1984). It is a n  enveloped  R N A  virus  wh ich  mult ipl ies  in t h e  
cytoplasm o f  infected cells a n d  is re leased probably by t h e  budd ing  process  
(White a n d  F e n n e r .  1986). Recently,  M a s o n  (1989) showed  tha t  b o t h  t h e  
structural (E) a n d  nons t ruc tura l  pro te ins  (NS-1 a n d  N S - ľ )  are released slowly 
into the culture medium f r o m  JE virus-infected V e r o  cells, suggesting that the 
viral antigens might b e  expressed on the cell surface prior to their release into 
the culture medium. W e  report a modif ied  immunofluorescent  technique 
employing anti-JE virus  (E glycoprotein) M o A b s  and i m m u n e  PF for  the 
detection of viral antigens expressed on the surface of  JE virus infected porcine 
stable kidney (PS) cells. 

PS cells were  grown in Earle's  m i n i m u m  essential m e d i u m  (MEM) containing 
10 % goat serum, almost t o  confluency. T h e y  w e r e  infected with an Indian strain 
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o f  JE virus, 733913, belonging to the group I (strain retaining haemagglutination-
inhibiting (HI) activity against the Hs  group o f  M o A b s )  a s  described earlier 
(Ghosh  el al. , 1989; Gupta  et al., 1991). T h e  cells were  also infected with four  
strains o f  JE virus  o f  group II which have lost HI activity against Hs group of 
M o A b s  (Ghosh  el al., 1989). T w o  o f  these strains (Yoken and 755468) were 
earlier reported to b e  negative against the M o A b  Hs-1 in the standard indirect 
F A  (Ghosh  el al., 1989). 

Surface IE (modified method). T h e  culture medium f r o m  Leighton t u b e s  w a s  discarded af ter  24 hr 
and 4 8  hr o f  v irus  infection and the coverslips were  washed once in cold medium containing 40 
mmol/l  sodium azide (MSA), without disturbing the  cell monolayers.  T h e  cells w e r e  treated with 
anti-JE virus  M o A b s  Hs-1 (JE virus  specific) or  Hx-3 (flavivirus cross-reactive) (Kedarnath  et al.. 
1986) and i m m u n e  PF. diluted 1:2 and 1:50. respectively, in M S A  f o r  1 hr at 37  ° C .  fol lowed by 
wash ing  thrice wi th  cold M S A .  T h e  coverslips w e r e  r e m o v e d  a n d  fixed in chilled ace tone  f o r  30 min .  
T h e  fixed cells were  t rea ted  with F ITC-con juga ted  rabbit  an t i -mouse  gammaglobu l in s  (Nordic  
Immunologica l s )  similarly a s  descr ibed  earlier  fo r  t h e  s tandard  indirect F A  ( G h o s h  et al.. 1989: 
G u p t a  ei al., 1991). T h e  expe r i m e n t s  o n  sur face  I F  w e r e  a lso  carried o u t  with unf ixed  infected cells 
t rea ted  with an t ibody  in t h e  p resence  o r  absence  o f  s o d i u m  azide  at 4 " C . T h e  resul ts  ob ta ined  with 
a n d  w i thou t  acetone-f ixat ion o f  t h e  cells t reated with an t ibody ,  w e r e  also compared .  

Standard indirect FA. T h e  coversl ips w e r e  r e m o v e d  a f t e r  24 h r  a n d  48 h r  o f  vi rus  infect ion a n d  were  
fixed in chil led a c e t o n e  f o r  30 m i n .  T h e  fixed cells w e r e  sub jec ted  t o  indirect F A  against  undi lu ted  
M o A b s  Hs-1 a n d  Hx-3  a n d  d i lu ted  i m m u n e  P F  (1:50 in 0 .85°o  saline) a s  descr ibed previously 
( G h o s h  et at.. 1989: G u p t a  et al.. 1991). 

T h e  infected cells t reated with M o A b s  Hs-1. Hx-3 o r  i m m u n e  P F  before  
fixation with ace tone  ( the  modi f ied  m e t h o d ) ,  showed  granular  I F  only o n  t he  
surface  at 24 h r  which was  m o r e  in tense  by 48 hr.  Surface  I F  detec ted  af ter  
acetone-f ixat ion o f  ant ibody- t reated infected cells was  in tense  a n d  p rominen t  
c o m p a r e d  t o  that  observed e i ther  with unf ixed  ant ibody-treated cells o r  t h e  cells 
t reated with an t ibody  in t h e  absence  o f  s o d i u m  azide.  Also,  t h e  I F  o n  t h e  surface 
was  m o r e  in tense  in infected cells t reated with  an t ibody in M S A  at  37 ° C  ra ther  
t han  at 4 °C .  In contrast ,  t h e  infected cells s tained by s tandard  indirect F A  
s h o w e d  cytoplasmic I F  by 24 h r  which  was  m o r e  in tense  by 48 h r  ( G u p t a  et al. 
1990). Infected P S  cells which  showed  I F  (surface o r  intracytoplasmic) with 
M o A b s  o r  i m m u n e  P F  by 24 h r  a n d  48 h r  w e r e  negative w h e n  stained with 
control  P F .  

Tab l e  1 s h o w s  t h e  results  ob ta ined  with  f o u r  s trains o f  J E  virus belonging t o  
t h e  g r o u p  II. Interestingly.  Yoken  (Japan)  a n d  755468 (India)  strain o f  J E  virus 
which  were  negative fo r  I F  by s tandard  indirect F A  with  t h e  M o A b  Hs-1. reacted 
strongly (surface IF)  with this  M o A b  in t he  modi f ied  m e t h o d .  However ,  bo th  
t h e  s t ra ins  w e r e  positive against t h e  M o A b  Hx-3 a n d  i m m u n e  P F  by e i ther  
m e t h o d .  In  contrast ,  t h e  o t h e r  t w o  Indian  strains o f  J E  virus,  viz. G9473 a n d  
641686 were  positive against t h e  M o A b s  Hs-1 a n d  Hx-3 a n d  i m m u n e  P F  by bo th  
t h e  m e t h o d s .  

Acetone-f ixat ion o f  t h e  infected cells h a s  b e e n  s h o w n  t o  d a m a g e  s o m e  viral 
an t igens  present  in t h e  cytoplasm (Buckley a n d  G o u l d .  1988). Also,  s o m e  o f  t he  
M o A b s  t o  h u m a n  spe rma tozoa  w e r e  f o u n d  t o  react on ly  by t h e  surface  I F  but  
were  negative in E L I S A  a n d  s tandard  indirect F A  (Hancock  a n d  Faruki .  1985). 
T h i s  probably  m i g h t  lead t o  t h e  non-de tec t ion  o f  s o m e  M o A b s  d u e  t o  their  n o n -
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Table 1. Results of the surface IF standard indirect FA tests with the group II strains of JE virus 

Y o k e n  755468 G9473 641686 
MoAbs and (Japan) (India) (India) (India) 
immune PF immune PF 

sIF Std.FA sIF Std.FA sIF Std.FA sIF Std.FA 

Hs-1 P N P N P P P P 
Hx-3 P P P P P P P P 
Immune PF P P P P P P P P 

P - positive for  IF ( +  t o  + + + ). N - negative f o r  IF 
sIF: surface IF 
Std.FA: standard F A  

reactivity against JE virus  in either o f  the  techniques.  Therefore  surface IF 
should b e  included in screening o f  hybridoma culture supernatants for  antibody 
production with both the  techniques.  A l s o  the demonstration o f  surface IF with 
the M o A b  Hs-1 b y  the t w o  strains o f  JE virus  (755468 and Yoken) belonging to 
the group II indicates that the fixation o f  infected cells with acetone s e e m s  to b e  
responsible for  the negative results  in the standard indirect F A .  However,  such 
an adverse effect  o f  acetone w a s  not observed on cells fixed after  the treatment 
with antibody (surface IF). 

In the present study, the IF intensity on  the cell surface w a s  found to b e  
enhanced both by incorporation o f  sodium azide (in M S A )  and subsequent  
fixation with acetone which prevented the loss of  antigen-antibody complexes 
from the unfixed cell surface (Hudson and Hay. 1976). Moreover, the observed 
IF was  more intense on the cells incubated with antibody (in M S A )  at 37 ° C  
(rather t han  at 4 °C)  p resumably  d u e  t o  be t te r  interact ion be tween  ant igen a n d  
antibody o n  t h e  cell surface.  

T h e  present  t echn ique  is s imple  a n d  will b e  u se fu l  in  unders tand ing  t h e  
process of  viral replication a n d  release o f  b o t h  t h e  structural  and  nonst ructura l  
proteins of  t h e  virus f r o m  infected cell surface.  Also,  t h e  detect ion of  m o r e  labile 
and conformat ional -dependent  ep i topes  migh t  b e  m o r e  efficient,  t h u s  leading t o  
better unders tanding t h e  J E  pathogenesis .  

Acknowledgements. W e  are  gra te fu l  t o  D r .  K.  Baner jee .  Director .  N I Y .  P u n e  f o r  t h e  critical 
evaluation o f  t h e  paper  a n d  advice.  W e  are  t h a n k f u l  t o  D r s  V .  D h a n d a  a n d  M .  M .  G o r e  f o r  t h e  he lp  
and keen observat ions o n  t h e  surface  IF .  T h a n k s  are  also d u e  t o  M r s  S. A .  Sarthi  a n d  V .  M .  Ayachi t  
fo r  maintaining a n d  supplying t issue cu l tu re  superna tan t s  o f  t h e  ant i -JE virus  hybrid c lones  a n d  P S  
cells, respectively. 

R e f e r e n c e s  

Buckley, A. ,  a n d  G o u l d .  E .  A .  (1988): De tec t ion  o f  virus-specific ant igen in t h e  nuclear  o r  nucleoli  o f  
cells infected with Zika o r  Langat  virus.  J. gen. Virol. 69. 1913-1920. 

Ghosh ,  S. N. ,  Sathe.  P.  S.. Sarthi .  S. A. .  Cecilia. D . .  D a nda w a te .  C .  N . .  Athawale .  S. S.. a n d  Pan t .  U .  



96 SHORT COMMUNICATIONS 

(1989): Epitope analvsis  o f  Japanese encephalitis v i rus  b v  monoclonal antibodies.  hid. J. Med. Res. 
89. 368-375. 

Gupta, A .  K.. Gore.  M. M.. Lad. V .  J., and Ghosh.  S. N. (1991): Nuclear immunofluorescence in 
porcine kidney cells infected with Japanese encephalitis virus.  Acta rirol. 35. 282-286. 

Hancock. R. J. T..  and Faruki. S.,(1985): Detection o f  anti-sperm activities o f  monoclonal antibodies 
to h u m a n  sperm.  J. Reprod. Immunol. 1, 215-223. 

Hudson.  L., and Hay. F. C. (1976): Practical immunology 1st Ed., pp. 34-48. Blackwell Scientific 
Pubs.. Oxford .  London.  

Kedarnath. N.. Dayaraj.  C.. Sathe. P. S.. Gadkari. D. A. .  Dandawate.  C. N.. Goverdhan.  M. K.. and 
Ghosh.  S. N. (1986): Monoclonal antibodies against Japanese encephalitis virus,  hid. J. Med. Res. 
84. 125-133. 

Mason.  P. W .  (1989): Maturation o f  Japanese encephalitis virus glycoproteins produced by  infected 
mammalian and mosqui to  cells.  Virologľ 169. 354-364. 

Rodrigues.  F. M. (1984): Epidemiology o f  Japanese encephalitis in India. A brief  overview.  Proc. of 
National Con f. of Japanese encephalitis. N o v e m b e r  1982. N. Delhi.  India. 

White .  D. O.. and Fenner.  F. (1986): In Medical Virolog). 3rd Ed.. Part II. Togaviruses  and 
Flaviviruses.  pp. 479-508. Academic Press. Inc.. N e w  York.  London.  


