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Summary 

C57 strain mice were inoculated intraperitoneally with denatured mouse hep- 
atitis virus strain 3 particles and virus surface projection, membrane and ribo- 
nucleoprotein subeomponents, obtained from detergent treated purified virus 
preparations. All immunised animals developed high levels of serum antibody 
directed against the respective antigens, detectable by enzyme-linked immuno- 
sorbent assay. Mice tha t  had been immunised with denatured virus particles or 
surface projections were protected against infection with mouse hepatitis virus 
strain 3, whereas immunisation with virus membrane or ribonucleoprotein sub- 
components failed to protect  mice against virus challenge. 

Introduction 

Mouse hepatitis virus (MHV) is a member of the Coronaviridae group of 
viruses which are all lipid-containing, enveloped, positive-stranded viruses tha t  
bud from endoplasmic reticular membranes (17, 23). The structural polypeptides 
of a number  of MHV strains, including strains A59 (2, 21), J H M  (1, 2, 25) and 
3 (1, 12) have been described, and consist of 4 to 6 polypeptides of similar size 
and composition. These polypeptides are of 3 main types, with up to 3 high tool. 
wt. glycopolypeptides comprising the surface projections, up to 2 low tool. wt. 
polypeptides forming membrane proteins, and a single polypeptide of about  
50,000 mol. ~ . .  comprising the ribonucleoprotein (]~NP) (12, 21, 25). Several 
reports have described the separation of some or all of the subviral components 
of MHV A59 (22) and other coronaviruses (4, 6, 14, 18) by  disruption of virus 
particles with ~Nonidet P40 or Triton X 100. 

Most strains of mice can be infected with MHV 3 with the development of 
fulminant hepatitis, although numerous other organs are also infecte~ (17). The 
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s u s c e p t i b i l i t y  of t h e  C57 m o u s e  s t r a i n  t o  M H V  3 h a s  b e e n  s t u d i e d  p r e v i o u s l y  in  

t h i s  (16) a n d  o t h e r  l a b o r a t o r i e s  (26), w i t h  t h e  f i r s t  d e a t h s  o c c u r r i n g  w i t h i n  5 

d a y s  a f t e r  i n t e c t i o n .  

I n  t h i s  r e p o r t  we d e s c r i b e  t h e  i s o l a t i o n  a n d  p u r i f i c a t i o n  of M H V  3 s u b v i r a l  

c o m p o n e n t s ,  a n d  t h e  i m m u n e  r e s p o n s e  of  s u s c e p t i b l e  C57  mice  i n o c u l a t e d  w i t h  

i n a c t i v a t e d  M H V  3 p a r t i c l e s  a n d  s u b v i r a l  c o m p o n e n t s .  

Materials and Methods 

Virus Growth 
M H V 3  was g rown in conf luen t  s econda ry  m o u s e  e m b r y o n i c  f ibroblas ts .  Mono- 

layers  were  in fec ted  a t  a n  i n p u t  m u l t i p l i c i t y  of 0.1 in fec t ious  par t ic les  pe r  ceil a n d  
fol lowing a n  adso rp t ion  pe r iod  of 1.5 h o u r s  a t  37 ° C, were i n c u b a t e d  for 72 h o u r s  
a t  37 ° C in Eag le ' s  M E M  w i t h  2 pe r  c en t  foeta l  calf  s e r u m  (13). A l iquo t s  of t h i s  v i rus  
suspens ion  were s to red  a t  - - 7 0 ° C  a n d  used for t h e  p r e p a r a t i o n  of pur i f ied  v i rus  
par t ic les  a n d  s u b c o m p o n e n t s .  

Preparation o/PuriJied Virus 
Virus  was pur i f ied  a t  0 ° to  4 ° C as descr ibed  p rev ious ly  (13). The  v i rus  was pe l le ted  

a t  75,000 × g for 1 h o u r  a n d  t h e n  r e suspended  in  1 ml  Dulbecco ' s  p h o s p h a t e  buf fe red  
sal ine " A "  (PBSA).  The  r e suspended  v i rus  was over l a id  on  to a l inear  25 to 55 p e r  
cen t  (w/w) sucrose g r a d i e n t  in  P B S A  a n d  cen t r i fuged  for  16 hours  a t  90,000 × g. T h e  
v i rus  peak  a t  1.18 g /ml  was  collected.  

Iodination Procedure 
P r e p a r a t i o n s  of pur i f ied  v i rus  part, icier were d ia lysed  against,  P B S A  for 16 hou r s  

a t  4 ° C, a n d  t h e n  d i s r u p t e d  w i t h  i pe r  cen t  N o n i d e t  :P40 in  P B S A  at  21 ° C in o rder  
t h a t  all  v i rus  c o m p o n e n t s  were ava i l ab le  for iod ina t ion .  T h e  i o d i n a t i o n  p rocedure  
used  was based  on  t h a t  descr ibed  b y  GREENWOOD et al. (7). 

50 ~zl of 0.5 ~ sod ium 125I iodide in  0.5 ~ Nat{2PO4 2 H~O a n d  0.5 ~ N a e H P O 4  
buffer  (phospha t e  buffer ,  p H  7.5) was a d d e d  to  1 ml  samples  of dialysed,  N o n i d e t  
1)40 t r e a t e d  v i rus .  40 ~l of c h l o r a m i n e  T (1 mg/ml)  in  p h o s p h a t e  buffer  was a d d e d  
for 30 to 60 seconds a t  21 ° C. 40 ~zl sod ium m e t a b i s u l p h i t e  (1 mg /ml )  in  p h o s p h a t e  
buffer  was  t h e n  a d d e d  to  s top the  reac t ion .  

Isolation o] Purl~led Virus Subeomponents 
Sucrose-gra~t ient-purif ied v i rus  par t ic les  were d i s r u p t e d  at, 21 ° C w i th  1 p e r  c en t  

N o n i d e t  P 4 0  in  P B S A  a n d  layered  on  to  e i the r  10 to 55 per  cen t  (w/w) or 25 to  65 
per  cen t  (w/w) sucrose g rad ien t s  in  P B S A  a n d  cen t r i fuged  for 16 hours  a t  90,000 × g 
at  4 ° C. S u b c o m p o n e n t  peaks  were loca ted  a t  1.13 g /ml  in  10 to 55 pe r  cen t  (w/w) 
sucrose g rad ien t s  a n d  a t  1.23 a n d  1.27 g /ml  in  25 to 65 per  cen t  (w/w) sucrose gra-  
d ien t s  as descr ibed  p rev ious ly  for H C V  229E (14). 

Polyaerylamide Gel Eleetrophoresis 
I o d i n a t e d  v i rus  a n d  v i ru s  s u b e o m p o n e n t  f rac t ions  were t r e a t e d  w i t h  5 pe r  cen t  

sod ium dodecyl  su lpha te ,  2 pe r  cen t  2 - m e r c a p t o e t h a n o l  a t  100°C for 1.5 minu te s .  
A t race  of b r o m o p h e n y l  b lue  was a d d e d  to t h e  r educed  p repa ra t i ons ,  a n d  t h e  poly-  
pep t ides  were e lee t rophoresed  t h r o u g h  7.5 pe r  cen t  p o l y a c r y l a m i d e  gels as desc r ibed  
p rev ious ly  (15). Af te r  e lec t rophores is  t h e  gels were e x t r u d e d  a n d  sl iced in to  t m m  
discs a n d  the i r  r a d i o a c t i v i t y  de t e rmined .  

Immunisation Procedure 
4 - - 6  weeks old C57 BL/10  s t r a i n  mice  were o b t a i n e d  f rom t h e  speci f ic -pa thogen-  

free (SPF)  u n i t  of th i s  Centre .  Groups  of 10 mice  were i m m u n i s e d  w i t h  d i lu t ions  of 
pur i f ied  d e n a t u r e d  M H V 3  par t ic le  p r e p a r a t i o n s  of t i t res  a b o u t  107 IDa0, v i rus  sub-  


