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ChOdS—REAC1IVIIY BET KEEN HAJCE HISTCCCUEAT IE I IITY 

CCPEIEX ANTIGEN AN E EGAS SAECOilA V IROS-INITJCED 

TUHOR ANTIGEN IN CHICKENS 

by

E r i c  fc. Heinzelmann 

U n i v e r s i t y  o f  New Hampshi re ,  December,  196C

C r o s s - r e  a c t i v i t y  be t ween  major  h i s t o c o m p a t i b i l i t y  

complex (HHC) a n t i q e n  and Rous sarcoma v i r u s  (E£1i ) - induced 

tumor a s s o c i a t e d  a n t i g e n  (TAA) i n  c h i c k e n s  was i n v e s t i g a t e d .  

The B e r y t h r o c y t e  a l l c a n t i g e n  l o c u s  was t h e  g e n e t i c  marker  

f o r  t h e  HHC. B2B2 and E5B5 chickeES f rcm c r o s s e s  of  h i g h l y  

i n b r e d  l i n e s  6-1 ana  15-1 and B24 D24 c h i c k e n s  f rom n o n i n b r e d  

l i n e  UNH 105 were u s e d .

B2B2 c h i c k e n s  r e n d e r e d  p a r t i a l l y  t o l e r a n t  t o  E5 a n t i g e n  

t h r o u q h  m u l t i p l e  i n t r a p e r i t c n e a l  i n o c u l a t i o n s  c f  e i t h e r  

v i a b l e  o r  l y s e d  wh i t e  b l o c d  c e l l s  (SBC) o r  v i a b l e  red  b l ood  

c e l l s  (REC) from E5E5 c h i c k e n s  had a s i q n i f i c a r t l y  h i g h e r  

i n c i d e n c e  of  tumor p r o g r e s s i o n  t h a n  u n t r e a t e d ,  p h o s p h a t e  

b u f f e r e d  s a l i n e  t r e a t e d ,  o r  E2E2 WBC i n o c u l a t e d  B2B2 

c h i c k e n s .  The c r i t e r i a  o f  t o l e r a n c e  were a b s e n c e  of  

a n t i body  t o  t h e  c e l l  t ype  i n o c u l a t e d  and a c c e p t a n c e  o f  s k i n  

a l l o q r a f t s  f rcm B5B5 d o n or s  by E2E2 c h i c k e n s -  Tie  h i g h e r  

i n c i d e n c e  of  tumor p r o g r e s s i o n  d i d  no t  r e s u l t  f rom a

vi



n c n - s p e c i r i c  e f f e c t  o f  q r a f t  v e r s u s  h o s t  a c t i v i t y  (GVH) 

b e c a u s e  GVH a c t i v i t y  has  p r e s e n t  c n l y  i n  c h i c k e n s  i n o c u l a t e d  

wi th 3535 v i a b l e  WBC. 25 ant iqen-TAA c r o s s - r e a c t i v i t y  was 

i n d i c a t e d  b ecaus e  3 232 c h i c k e n s  p a r t i a l l y  t o l e r a n t  to  B5 

a n t i q e n  were a l s o  t o l e r a n t  to  RSV-inauced t u m o r ,  as  shown by 

an i n c r e a s e d  i n c i d e n c e  o f  tumor  p r o g r e s s i o n .  S i n c e  WBC and 

REC s h a r e  B-E a n t i q e n s ,  and b c t h  were i n v o l v e d  i n  p r o d u c i n g  

t h e  p a r t i a l  t o l e r a n c e ,  t h e  E-F r e g i o n  o f  t h e  MHC was 

i m p l i c a t e d  i n  t h e  c r c s s - r e a c t i v i t y .

C r o s s - r e a c t i v i t y  was a l s o  o b s e r v e d  when l y m p h o c y t e s  

from B2B2 c h i c k e n s  t e a r i n q  ESV-incuced t u m or s  l y s e d  ia.  v i t r o  

t a r q e t s  o f  E 2B2 and B5E5 R S V - i n f e c t e d  c h i c k e n  embryo 

f i b r o b l a s t s  iCEF) and B5B5 normal  CEF, bu t  d i d  no t  l y s e  B2B2 

and 324B 2d normal  CEE. Lymphocytes  from normal  B2B2 

c h i c k e n s  d i d  n o t  l y s e  any o f  t h e  f i v e  t y p e s  o f  CFF t a r g e t s .  

C r o s s - r e a c t i v i t y  was o b s e r v e d  y e t  a q a i n  when a b s o r p t i o n  wi th 

B2B2 R S V - i n f e c t e d  CEF s i g n i f i c a n t l y  lowered  the  t i t e r  o f  

J2E2 a n t i -E5E 5 a l l o a n t i s e r a -  A l l o a n t i s e r a  a b s o r p t i o n  

s t u d i e s  a l s o  showed t h a t  b o t h  R S V - i n f e c t e d  and u n i n f e c t e d  

CEF s h a r e d  a l l o a n t i q e n s ,  i n  p a r t i c u l a r  B-F a l l c a n t i g e n s ,  

w i t h  s y n g e n e i c  RBC's  f u r t h e r  s u p p o r t i n g  t he  i d e a  t h a t  B-F 

a n t i q e n  i s  i n v o l v e d  i n  t h e  c r o s s - r e a c t i v i t y .

C r o s s - r e a c t i v i t y  was n e t  o b s e r v e d  i n  t h e  IgG from 

c h i c ke ns  t e a r i n q  RSV-induced turners .  Moreover ,  use  o f  t h r e e  

t e c h n i q u e s  of  i m m u n i z a t i o n  o f  E2B2 c h i c k e n s  wi th  E5b 5 c e l l s  

d id  n o t  i n c r e a s e  t h e  i n c i d e n c e  c f  tumor r e g r e s s i o n  i n  t h e  

immunized c h i c k e n s ,  and p r o v i d e d  no e v i d e n c e  of

v i i



c r o s s - r e a c t i v i t y .  Although humoral immunity was c t s e r v e d  in  

t h e s e  two s t u d i e s ,  c e l l - m e d i a t e d  immunity may be r e l a t i v e l y  

mere i i j por t an t  i n  tumor r e g r e s s i o n  and the f o c us  of  

c r o s s - r e a c t i v i t y .

Based upon t h e s e  f i n d i n q s  i t  i s  h y p o t h e s i z e d  t h a t  B535 

SSV-induced tumor t e a r i n q  h o s t s  r e sp o n d  F c c r l y  t c  t umor  

p a r t i a l l y  b e c a u s e  B5 a n t i g e n  c i c s s - r e a c t s  with T A A. B5B5 

i n d i v i d u a l s ,  t h e r e f o r e ,  aay ha»ve d i f f i c u l t y  r e c o g n i z i n g  

RSV-induced tumor a s  f o r e i g n  and t h i s  s e v e r e l y  l i m i t s  the 

development  cf  an e f f e c t i v e  a n t i - t u r n e r  immuni ty .  E i t h e r  TAA 

or  a TAA-E2 a n t i g e n  complex may c r c s s - r e a c t  wi th  E5 a n t i g e n -  

C r c s s - r e a c t i v i t y  i n v o l v i n g  c e l l - m e d i a t e d  immuni ty may make 

t h e  d i f f e r e n c e  be t ween  tumor r e g r e s s i o n  and p r o g r e s s i o n .

v i i i
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The major  h i s t o c o m p a t i b i l i t y  complex (MHC) i s  a t i g h t l y  

l i n k e d  grcuF c f  c e ne s  vshich i t  q e n e r a l  c e de  f o r  c e l l  s u r f a c e  

a n t i q e n s  ( Kl e i n  1975) .  When t h e  MHC was d e f i n e d  i n  t h e  

mouse, f i r s t  a s  a b l ocd  q i oup  l o c u s  and l a t e r  as  a l o c u s  

c c n t r o i l i n q  t i s s u e  g r a f t  r e j e c t i o n  (Gorer  et. aj , .  1948} t h e  

KHC's r o l e  i n  immunology was n o t  y e t  i m ag i ne d -  With t h e  

d i s c o v e r y  c f  t h e  p r c f c c r d  c o n t r o l l i n g  e f f e c t  t h a t  MHC qenes  

have  on immune r e s p o n s e s  the  MHC took a much l a r g e r  r o l e  i n  

i m m u no lo g ic a l  t h o u g h t  ( E e n a c e r r a f  and Katz  19 7 5) .  F u r t h e r  

l i g h t  was shed  on MHC f u r c t i c n  when a s e r i e s  o f  e x p e r i m e n t s  

s t a r t i n g  wi th Z i n k e r n a q e l  and Eohe r t y  (1974) shewed t h a t  

c y t o t o x i c  T c e l l s  l y s e d  o n l y  t a r g e t  c e l l s  which t o r e  t h e  

same f o r e i g n  a r t i q e n  and HHC a n t i q e n  a s  t h e  immunizing 

c e l l s .  . T h i s  phenomenon was t e rmed  MHC r e s t r i c t i o n .

F u r t h e r m o r e ,  i t  was found t h a t  immune c e l l  c o o p e r a t i o n

r e q u i r e d  MHC homoloqy ( E e n a c e r r a f  and Katz  1975) .  I t  has  

r e c e n t l y  been s u q q e s t e d  t h a t  MHC r e s t r i c t i o n  i s  a t  t h e  h e a r t  

of  a l l  major  MHC f u n c t i o n s  i n c l u d i n g  t h o s e  of  immune

r e s po n s e  q ene s  ( W e t t s t e i n  and F r e l i n g e r  1580 ) .

In  humans MHC h a p l o t y p e s  have been a s s o c i a t e d  wi t h  

s e v e r a l  d i s e a s e  s t a t e s  i n c l u d i n g  a c u t e  l e u k e m i a ,  Hodgkins  

d i s e a s e ,  and t i c p h c h l a s t i c  tumors  (Bodmer 1978) . Immuni ty

t c  tumors  h a s  been shown i n  many c a s e s  t o  be med i a t ed  by
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t u m c r - a s s c c i a t e c  a n t i g e n  which e l i c i t s  and a c t s  a s  a t a r g e t  

f c r ,  an immune r e s p o n s e  which l e a d s  t c  tumor d e s t r u c t i o n  

(Each 197 4 ) .  In  c h i c k e n s  a l l  members c f  the  Avian tumor 

v i r u s  g r ou p  i n d u c e  tumors  which s h a r e  common a n t i g e n i c  

d e t e r m i n a n t s  IHal l  e t  a l .  1979) .  F u r t h e r m o r e ,  t i e  MHC has  

a major  i n f l u e n c e  cn the f a t e  c f  Reus sa rccma  v i r u s  

(BSV) -  i nd u ce d  t u n e r s  in c h i c k e n s  ( C o l l i n s  e t  jj3,. 1977,

Schierman e t  a l .  1 97 7 ) .  l h e r e f o r e ,  t h e  c h i c k e r ,  t h r o u g h  

the use o f  RSV- inauced t u m o r s ,  p r o v i d e s  an e x c e l l e n t  model  

sys tem f o x  i n v e s t i g a t i n g  how MHC g e n e t i c s  and turner a n t i g e n s  

i n t e r a c t  t c  c o n t r i b u t e  t c  the inmune r e s p o n s e  toward  t u m o r s .

D i f f e r e n t  t y p e s  o f  e x p e r i m e n t a l  t umors  i n  mice e x p r e s s  

a n t i c e n s  which c r o s s - r e a c t  wi th  a l l o g e n e i c  MHC a n t i g e n s  and 

t h e s e  d e t e r m i n a n t s  a r e  s u i t a b l e  t a r q e t s i f o r  i n  v i vo  

a n t i - t u m o r  immuni ty  ( E a r a i a n i  e£ a_l- 1979) .  S i n c e  immune 

r e s p o n s e s  nay be mod ul a t ed  by h i s t o c c m p a t i t i l i t y  

a n t i q e n - f c r e i q r  a n t i g e n  i n t e r a c t i o n s  on t h e  c e l l  s u r f a c e  and 

s i n c e  seme turners  e x h i b i t  a l l c q e n e i c  MHC a n t i g e n s ,  c e r t a i n  

tumors  may s u r v i v e  i n  h o s t s  w i t h  p a r t i c u l a r  MHC h a p l c t y p e s .

I n  t h i s  t h e s i s  I  have end ea vo r ed  t c  s t u d y ,  i n  a w e l l  

d e f i n e d  q e n e t i c  s y s t e m ,  how c e l l  s u r f a c e  a n t i g e n s  may 

i n t e r a c t  t o  produce  a n t i - t u m o r  immune r e a c t i o n s .  Based upon 

t h i s  r e s e a r c h  I  h y p o t h e s i z e  t h a t  p a r t i c u l a r  S EC d e f i n e d  

c h i c k e n s  which n o r m a l l y  have p r o g r e s s i v e l y  growing 

RSV-inducea tumors  u n t i l  d e a t h ,  do sc i n  p a r t  b e c a u s e  h o s t  

MHC a n t i q e n  c r c s s - r e a c t s  wi th tumor  a s s o c i a t e d  a n t i g e n .  As 

a r e s u l t  c f  t h i s  c r e s s - r e a c  t i v i t y  r e c o g n i t i o n  of  t h e  tumor
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as  f o r e i g n  by the  h o s t  i s  s e v e r e l y  l i m i t e d  and a weak immure 

r e s p o n s e  i s  e l i c i t e d  t cward  the tumor .  My o b j e c t i v e  was t o  

s e a r c h  f o r  c r o s s - r e a c t i v i t y  and i n v e s t i g a t e  a n t i g e n  

phenomena u s i r c  t h r e e  g e n e r a l  a p p r o a c h e s :  a) t c  g e n e r a t e

t o l e r a n c e  i n  c h i c k e n s  t o war d  MHC a n t i g e n  from c h i c k e n s  

q e n e t i c a l l y  p r e d i s p o s e d  t c  tumor p r o g r e s s i o n  and i n v e s t i g a t e  

the r e s p o n s e  of  t o l e r a n t  c h i c k e n s  to RSV- incuced  t u m o r s ;  

h) t o  - d e t e c t  c r o s s - r e a c t i v i t y  th rough  t he  use c f  a n t i s e r a  

and c y t o t c x i c  l y m p h o c y t e s ;  c)  t o  immunize a n i m a l s  wi th  MHC 

a n t i q e n  f rom c h i c k e n s  g e n e t i c a l l y  p r e d i s p o s e d  t c w a r d  tumor  

p r c q r e s s i c n  a r d  i n v e s t i g a t e  t he  r e s p o n s e  o f  the  immune 

c h i c k e n s  t o  ESV-induced t u m or s .

C r o s s - r e a c t i v i t y  cf the  type  r e f e r r e d  t o  h e r e  may be 

t he  r e a s o n  tumors  s u r v i v e  i n  many h o s t s .  I f  t h e  mechanism 

can be u n d e r s t o o d  t he  e x t e n t  c f  t h e  phenomoncn may be 

e v a l u a t e d  and a t h e r a p e u t i c  a p p r o a c h  d e v e l o p e d .
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REV1EK CP THE IITEEATURE 

ECUS £  A5CCMA VIRUS (SSV1

Eous (1511) f i r s t  i s o l a t e d  an a v i a r  sa rcoma v i r u s  f rom 

c h i c k e n s  and d e m o n s t r a t e d  v i r a l  e t i o l o g y  f o r  n e o p l a s t i c  

d i s e a s e -  Ecus  sarcoma v i r e s  (ESV) was d e s i g n a t e d  a t y p e  C 

ESA tumor  v i r t s  (Bernhard 1960) and found t c  c o n t a i n  a t  

l e a s t  t h r e e  qen es  c e d i n g  f c r  componen t s  o f  t i e  v i r i o n  

( Hanafus a  1S75) . Ihe  gag qene coded f o r  f o u r  

m c n c q l y c o s y l a t e d  i n t e r n a l  s t r u c t u r a l  p r o t e i n s ,  c c 1 coded f o r  

ENA-dependent  IMA p o l y m e r a s e ,  and env was t h e  g e r e  f o r  t h e  

en v e l o pe  q l y c o p x o t e i n s  (Vogt and Hu 1977) .  A f o u r t h  g e n e ,  

s r e . which ceded f c i  a p fcosphopr o te in  wi th  p r o t e i n  k i n a s e  

a c t i v i t y ,  was r e q u i r e d  f o r  t h e  i n i t i a t i o n  and m a i n t e n a n c e  o f  

o n c o g e n i c  t r a n s f o r m a t i o n  (Brugge and E r i k s o n  197 7) .

Bryan and H a r r i s  s t r a i n s  o f  ESV were f o u r d  t c  be  

d e f e c t i v e  i t  t h e  s y n t h e s i s  cf  q l y c o p r o t e i n  gp£5 and were 

d e p e n d e n t  cn h e l p e r  v i r u s  f o r  t h e  f o r m a t i o n  of  i n f e c t i o u s  

v i r u s  ( S c h ee l e  and Hanafusa  197 1) .  S c h m i d t - R u p p i n ,  

C a r r - Z i l k e r ,  and Prague  s t r a i n s  c f  ESV were h e l p e r  

i n d e p e n d e n t  (Hanafusa  1975).

4



RSV a l o n g  wi t h  lymphoid  l e u k o s i s  v i r u s  have been

c l a s s i f i e d  i r t c  s u b q r c u p s  b as e d  on s e v e r a l  c r i t e r i a :

a) a b i l i t y  tc i n f e c t  c h i c k e n  embryo c e l l s  b e a r i n g  s p e c i f i c  

r e s i s t a n c e  f a c t c r s  f o r  t h e  v a r i o u s  s u b g r o u p s ;  t) a b i l i t y  t o  

s p e c i f i c i a l l y  i n h i b i t  s e c o n d a r y  i n f e c t i o n  of  i n f e c t e d  c e l l s  

by a s eco nd  member o f  t h e  same s u b g r o u p ,  b u t  no t  by v i r u s e s  

of  o t h e r  s u b g r o u p s ;  c) s u s c e p t i b i l i t y  t o  n e u t r a l i z a t i o n  by 

a n t i v i r a l  serum a q a i n s t  any  member o f  t h a t  s u b g r o u p ,  b u t  n o t  

by a n t i s e r u m  a q a i n s t  members cf  e t h e r  s u b g r o u p s  ( S a i n b e r g

and P h i l l i p s  1S 7 6 ) .  I n  a d d i t i o n  to  e n v e l o p e  s ub gro up

s p e c i f i c  a n t i q e n ,  ESV was found t c  c c n t a i n  group s p e c i f i c  

a n t i q e n s  q e n e r a l l y  t h o u g h t  t c  be  an i n t e r n a l  component  o f

a l l  a v i a n  l e u k o s i s  v i r u s  and n o t  i n v o l v e d  in v i r u s

n e u t r a l i z a t i o n  ( Ra inberg  and P h i l l i p s  1976) .

HOST RESISTANCE JC BJV INEECTICH

I n h e r i t e d  r e s i s t a r c e  t c  i n f e c t i o n  wi th  s p e c i f i c

s u b q r o u p s  c f  RSV was r e f e r r e d  to  a s  a f i r s t  l i n e  of  h o s t  

d e f e n s e  and t h i s  r e s i s t a n c e  a p p e a r e d  t c  be e f f e c t i v e  wh e t he r  

t t e  c h i c k e n s  were ex pos ed  t c  h iqh  c r  low d o s e s  o f  v i r u s

( C r i t t e n d e n  a t  a l .  1967,  Payne and Bi ggs  1970) .  The

r e s i s t a n c e  was a b l o c k  to t h e  e a r l y  s t a g e s  of  v i r u s

i n f e c t i o n  ( P i r a i n o  1967,  C r i t t e n d e n  1966) .  O t h e r  h o s t  ge ne s

may a f f e c t  t h e  e f f i c i e n c y  cf  l a t e r  s t e p s  i n  t h e  v i r a l

r e p l i c a t i o n  c y c l e  o r  t h e  e f f i c i e n c y  c f  t r a n s f o r m a t i o n  by t h e
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c e l l  may a f f e c t  t h e  n a t u r e  o f  t h e  v i r a l  p r cqeny  has  b e e r  

q iven  by Hana f csa  e t  a l .  (19 7 0 ) .

TC 5SV-IN rUCEC 1 DHCR5

C r i t t e n d e n  e t  a j -  (1972) r e f e r r e d  t c  g e n e t i c  

r e s i s t a n c e  as a s e c c r d  l i n e  c f  d e f e n s e -  I n f e c t i o n  Has 

r e q u i r e d  t c  i r i t i a t e  t h i s  d e f e n s e  mechanism and r e s i s t a n c e  

a t  t h i s  l e v e l  was c h a r a c t e r i s t i c  c f  t h e  i n t a c t  h o s t -  Elcst 

sqe a t  t h e  t i me  cf  RSV i n c c u l a t i c n  a f f e c t e d  t h e  r e g r e s s i o n  

c f  Rocs s a rc cm as  i n  c h i c k e n s ,  wi th younqer  i n d i v i d u a l s  

hav inq  l o w e r  f r e q u e n c i e s  o f  r e q r e s s i o n  ( D ur a n - R e y r a l s  g1j a l .  

1953,  C o t t e r  e t  a l .  1973) .  S t r e n g t h  o f  RSV inoculum a l s o  

a f f e c t s  tumor  r e q r e s s i o n  (Gyles  g t  a ^ .  1967,  B a d z i c h o v s k a j a

e_t a l .  1968) .

1 uroor A s s c c i a  te d S u r f a c e  A n t i g e n s

Tumor a s s o c i a t e d  a n t i q e n  (1AA) h as  been  presumed b o t h  

t o  e l i c i t ,  and t o  a c t  as  a t a r g e t  f o r ,  an immure r e s p o n s e  

which l e a d s  t c  tumor  d e s t r u c t i o n  (Bach 1974) .  The s ec on d  

l i n e  of  d e f e n s e  r e f e r r e d  t o  above  may i n v o l v e  t h e  immune 

r e s p o n s e  t oward  t r a n s f o r m a t i o n  a n t i g e n s  on Hoes sarcoma 

c e l l s .  Up t c  f c u r  d i f f e r e n t  k i n d s  c f  a n t i g e n s  were r e p o r t e d  

t o  he e x p r e s s e d  on F S V - t ra ns fo r me d  c e l l s  (Haymi g t  a j.. 

1977,  Bauer  e t  a l .  1977a,  Bauer  e t  a_l. 1977b,  I g n i a t o v i c  

e t  a l .  1978) : a) a s u b q r o u p - s p e c i f i c  d e t e r m i n a n t  o f  t h e

v i r u s - e n v e l o p e  g l y c o p r o t e i n  gpfi5 e x p r e s s e d  on t h e  s u r f a c e  o f
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p r o d u c t i v e l y  i r f e c t e d ,  t r a n s f c r n e d  a s  wel l  a s  u n t r a n s f o r m e d  

c e l l s ;  i)  a qro u p - s p e c i f  i c  d e t e r m i n a n t  of  gp85 e x p r e s s e d  

on ly  on t h e  s u r f a c e  of  v i r u s  t r a n s f o r m s d  c e l l s ;

c) embryonic  a r . t i q e n s ,  d e t e c t a b l e  cn v i r u s  and c h e m i c a l l y  

t r a n s f o r m e d  and cn p r im a r y  normal  embryonic  c e l l s  and;  d) a 

HSV-induced tumor  s p e c i f i c  s u r f a c e  a n t i g e n ,  n o t  a s t r u c t u r a l  

c o n s t i t u e n t  c f  the  v i r u s ,  and i nd uced  i j  v ivo  by a l l  members 

of  the  Avian tumor v i r e s  q r o u p .

Jiechanisms cf  Inrcuni tv  _to I iSV-Induced Tuirors

H a l l  e t  a l .  (1579) have p o s t u l a t e d  t h a t  d e t e r m i n a n t s

of  the  v i r u s  en v e l o pe  a n t i g e n  were more i m p o r t a n t  t h a n  ISSA 

i n  p r ovo ki ng  r e l e v a n t  immure r e s p o n s e s  i n  c h i c k e n s  w i t h  

ESV-induced t u m o r s ;  ISSA may be o f  g r e a t e r  i m p o r t a n c e  when 

in  c o n j u n c t i o n  wi th t h e s e  VEA d e t e r m i n a n t s .

Ch i c k e n s  b e a r i n g  a v i a n  v i r u s - i n d u c e d  tumors  e x h i b i t e d  

c e l l  m ed i a t e d  immure re spcn s i  ve n e s s  toward a n t i g e n s

a s s o c i a t e d  wi t h  t h o s e  neopl asms  ( S a i n b e r q  e t  j J .  1 9 7 9 ) .  

Thymectomy,  t u t  n e t  t u r s e c t c m y ,  was s t i m u l a t o r y  t o  tumor  

qrowth and a b o l i s h e d  s e n s i t i z e d  lymphocy t e  immune

r e s p e n s i v e n e s s  s u g g e s t i n g  t h a t  thymus m ed i a t ed  e f f e c t o r  

mechanisms ana  n e t  a r t i b e d y  was i n v o l v e d  i n  t h e  immune 

r e s po n se  to HSV-induced t u m or s  ( C o t t e r  .gjfc j J .  1975,  

Sa i nber g  ej; a l .  1979) .  l e u k o c y t e  m i g r a t i o n  i n h i b i t i o n  

s t u d i e s  ( C o t t e r  e t  a l .  1976) and l y m p h e c y t c t o x i c i t y  s t u d i e s  

(KcGrai l  e t  j i l -  1978) in  c h i c k e n s  b e a r i n q  r e q r e s s i n g  Rous 

sarcomas  s u g g e s t e d  t h a t  t h e  thymus d e p e n d e n t  c e l l s  become
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s e n s i r i z e d  t c  a i d  s u b s e c u e n t l y  e f f e c t  t he  d e s t r u c t i o n  o f  

tumor c e i l s -  K e tn a t c l cq i ca  1 s t u d i e s  s u g g e s t e d  t h a t  

l ymphocytes  may have  a p r im ar y  role- in  t he  i r c u n e  r e s p o n s e  

|  toward RSV-induced t u n e r s  with h e t e r o p h i l s  a c t i n g  i n  a

|  s e c o nd a r y  manner (Smith e t  a l - 1974) .  Serum b l o c k i n g  and
P;
|  u n b l o ck i ng  f a c t o r s  i n  c e l l  m e d i a t e d  immuni ty may c o n t r i b u t e

to  tumor deve lo p me n t  (HcGra i l  1977)

Genet ics  c f  I  a munitv tc R SV-Induced Turners

A g e n e r a l  h e r i t a b l e  n a t u r e  o f  r e g r e s s i o n  o f  Rous 

sa rcomas  has  been shown by Greenwood e^ a l .  (1948) ,  G y le s  

e t  a l .  ( 1 9 6 7 ) ,  and C o t t e r  e t  a l .  ( 1973) .  F u r t h e r m o r e ,  t he  

i n c i d e n c e  of  tumor r e g r e s s i o n  can be s i g n i f i c a n t l y  m o d i f i e d  

by s e l e c t i o n  (Gyles e t  a l .  1971,  C a r t e  e t  a l .  1972) .

A more d e f i n i t i v e  a n a l y s i s  c f  t h e  g e n e t i c s  of  

SSV- inducea  turner r e g r e s s i o n  came wi th t h e  s t u d i e s  o f  

C o l l i n s  ejt a l .  (1977) and S ch i er man  e t  £ l .  (1977) who

a s s o c i a t e d  r e g r e s s i o n  w i t h  t h e  E l o c u s ,  a mar ke r  f o r  t h e  

major  h i s t o c o m p a t i b i l i t y  complex (HHC) o f  t h e  c h i c k e n -  

C c l l i n s  ejt a l .  (1977) showed t h a t  i n  F2 g e n e r a t i o n  

s e q r e q a n t s  c f  a c r o s s  of  i n b r e d  l i n e s  6-1 and 15-1 (B2B2.

B2B5. and B5B51. 5 ,  26,  and 93 p e r c e n t ,  r e s p e c t i v e l y ,  d i e d  

of  BSV-incuced t umors  fcy 70 days  p o s t - v i r u s  i n o c u l a t i o n .  

N e i t h e r  t h e  C nor I  a l l c a n t i q e n  l o c i  n c r  s ex  had any e f f e c t

I cn tumor g r o w t h .  The F2 q e n e r a t i c n  s t u d i e s  i n v o l v e d  t e n
\l

$kir,t
M$U

$

I&Mi
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rA$
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I
s i r e s ,  a p p r o x i m a t e l y  85 dams, and some 690 p r c q e c y  i n  s even  

h a t c h e s .  Sch ie rman  e_t j l .  (1977) s t u d i e d  BSV-induced tumor
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r e q r e s s i o n  i n  i n b r e d  l i n e s  G-B1 anc G-B2 and c r o s s e s  o f  

t h e s e  l i n e s .  T h e i r  e x p e r i m e n t s  i n v o l v i n g  90 p r o g e r y  from a 

s i n q l e  s i r e  i r c i c a t e a  t h a t  HSV-induced tumor r e g r e s s i o n  was 

c c i i t r o l i e d  by a dominant  gene f c r  r e q r e s s i o n  l i n k e d  to t he  

SBC, ' d e s i g n a t e d  S-R s - 1. wi th the a l l e l e  f o r  FrocJ E e s s i v e  

tumor q rowth  i n  homozygous c h i c k e n s  d e s i g n a t e d  r - E s - 1.  The 

d i f f e r e n c e  between the  r e s u l t s  c f  C o l l i n s  j§£ a l .  (1977) and 

Schierman e t  j l .  ( 1 9 7 7 ) ,  a q u a n t i t a t i v e  r e s p o n s e  v e r s u s  a 

dcmi nan t  qene e f f e c t ,  r e s p e c t i v e l y ,  has  n o t  been e x p l a i n e d  

but  may be due t o  t h e  use o f  q e n e t i c a l l y  d i f f e r e n t  c h i c k e n s ,  

t h e  g r e a t e r  number c f  i n d i v i d u a l s  used by C o l l i n s  jgt a l .  

( 1977) a n c / o r  to C o l l i n s  jet  a l .  ( 1977) u s i n g  Eryan h i g h  

t i t e r  HSV (sufcqroup A) and Sch ie rman g t  aX-  (1577) u s i n g  

Schmid t -Huppin  RSV (subgroup  B) .  McBride g t  (1980)

found t h a t  d i f f e r e n t  RSV s t r a i n s ,  c f  i d e n t i c a l  s u b g r o u p  

s p e c i f i c i t i e s ,  qave s i q n i f i c a n t l y  d i f f e r e n t  tumor  g rowt h  

p a t t e r n s  i n  t h e  same i n b r e d  l i n e  of  c h i c k e n s .  Th i s  r e s u l t  

may be due t c  t h e  e x i s t e n c e  o f  f u n d a m e n t a l l y  d i f f e r e n t  tumor  

a n t i g e n s  f rcm t h o s e  p r e v i o u s l y  d e s c r i b e d  and d e d i c a t e s  a 

profound  i r f l c e n c e  cf  v i r u s  s t r a i n  on t h e  f a t e  o f  

HSV-induced t umors .  Ch ic ke ns  wi th  d i f f e r e n t  MHC g e n o t y p e s  

may r e sp o n d  d i f f e r e n t l y  to c e r t a i n  v i r u s - i n d u c e d  tumor  

a n t i g e n s .

R e c e n t  s t u d i e s  have a l s o  i n d i c a t e d  t h a t  t h e  £ complex 

has a p r c r c u r d  e f f e c t  o r  ESV-induced tumor r e g r e s s i o n  even 

i r  n on in br e d  c h i c k e n s  ( C o l l i n s  ,e£ a j .  1979) .  l i n e  OHH 105 

was a n o n i n b r e d  l i n e  of  ilew Eiampshires r e c e n t l y  d e r i v e d  f rom
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a commerc ia l  l i n e -  The l owes t  l e v e l  cf  r e g r e s s i o n  was 

a s s o c i a t e d  wi th  tfce B2d a l l e l e ,  t h e  h i g h e s t  wi th  3 2 6 . and 

5.23 gave an i n t e r m e d i a t e  r e s p o n s e .  Mere r e c i e r t  s t u d i e s

have shown t h a t  t h e  £2302 6 g e no ty p e  gave  a s i g n i f i c a n t l y  

h i g h e r  i n c i d e n c e  o f  ESV-inauced tumor  r e g r e s s i o n  t han  B23B23 

and B26 326 a s  w e l l  a s  t h e  o t t e r  t h r e e  p o s s i b l e  c e n o t y p e s -  

This  p r o v i d e s  e v i d e n c e  o f  h e t e r o s i s  o r  g e n e t i c  

c o mp le m e n t a t i o n  o f  t h e  genes  c o n t r o l l i n g  tumor  r e g r e s s i o n  

(Ercwn e t  a l .  u n p u b l i s h e d ) .

Genes  n o t  l i n k e d  to t h e  MHC may be i n v o l v e d  i n

B£V-induced tumor r e q r e s s i o n .  C r o s s e s  o f  l i n e s  €-3 and 100 

qave progeny s e g r e g a t i n g  a t  t h e  C,  I ,  E,  1 ,  and i  

a l l c a n t i g e n  loc±^ '  ( C o l l i n s  u n p u b l i s h e d ) .  i  g eE c t y p e  was 

s i q n i f i c a n t l y  a s s o c i a t e d  wi th  t h e  i n c i d e n c e  c f  tumor 

r e g r e s s i o n  i n  f e m a l e s ,  b e t  n e t  i n  males .  l o c i  £ ,  £ ,  .E, and 

I had no d e t e c t a b l e  i n f l u e n c e  ,cn t he  i n c i d e n c e  of tumor  

r e q r e s s i o n .  The L l o c u s  was n e t  l i n k e d  t o  B ( E r i l e s  1964) .  

d a r k s  e t  a l .  (1S79) c s i n q  l i n e s  6 - 1 ,  6 - 3 ,  and 7-2 and F1,

F2 , and r e c i p r o c a l  t a c k c r o s s  p r o g e n i e s  o f  t h e s e  l i n e s ,

i r d i c a t e d  t h a t  a l o c u s  (or  l o c i )  o t h e r  t h a n  fi c r  £  h as  a 

r o l e  i n  ESV-induced tumor  r e g r e s s i o n .  A l t e r n a t i v e l y ,  t h e y  

s u q q e s t e d  t h a t  the  i n n u r e  r e s p o n s e  r e g i c n  o f  t h e  MHC d i f f e r s  

in l i n e s  6 and 7 eveE though t h e  s e r o l o g i c a l  a n d / o r  g r a f t  

vs.  h o s t  r e q i o n s  h ave  n o t  been shewn to d i f f e r .  L i n e s  6 - 1 ,  

6 -3 ,  and 7 - 2  were hcmczygcus f o r  s e r o l o g i c a l l y  d e f i n e d  

s ha red  b l ood  .qroup a l l e l e s  3 2 ,  C5,  I J ,  and r .  The f i n d i n g s  

of Marks e t  a l .  (1S7S) were s u p p o r t e d  by t h e s e  c f  C o l l i n s



11

e t a l .  ( 1S e 0) where l i n e s  100,  7 - 2 ,  6 - 3 ,  and 6 - 1 ,  a l l

hcmczyqous E 2 , d i f f e r e d  s i g n i f i c a n t l y  i n  t h e  i n c i d e n c e  o f  

iiSV-in.duced tumor  r e q r e s s i o n  wi th  6 . 5 ,  4 5 . 5 ,  6 8 . 9 ,  and 9 1 . 8  

p e r c e n t ,  r e s p e c t i v e l y ,  r e g r e s s e d  t u i n c r s .

Thr ee  r e c e n t  s t u d i e s  shed a d d i t i o n a l  l i q h t  on t h e

q e n e t i c s  of  tumor r e g r e s s i o n .  C o l l i n s  and B r i l e s  (1980) 

u t i l i z e d  B complex r e c o m b i n a n t s  and have  e v i d e n c e  t h a t  t h e  

E-F r e q i o n  of  t h e  HHC was i n v o l v e d  i n  ESV-inauced t umor  

r e q r e s s i o n .  fcatanabe £ t  al . .  (1980) have  shown t h a t  t h e  ?1 

c r o s s  o f  i n b r e d  l i n e s  G-E1 and G-B3,  each o f ' w h i c h  n o r m a l l y  

has  p r o g r e s s i v e  t u m o r s ,  now r e g r e s s e s  t u m o r s .  B a c k c r c s s  

d a t a  i n d i c a t e d  t h a t  t h e  3 complex and a gene  n o t  l i n k e d  t o  £ 

were r e s p o n s i b l e  f o r  the  gene  c o m p l e m e n t a t i o n .  F i n a l l y ,  

C c l l i n s  and Gi lmour  ( u n p u b l i s h e d )  have shewn t h a t  T h - 1 and 

i y- ,4 g e n o t y p e s  a f f e c t e d  tumor r e g r e s s i o n  i n  t h e  Fh

q e n e r a t i c n  o f  l i n e  6-3 c r o s s e d  t o  l i n e  7 - 2 .  T h - 1 and Lv-4 

a re  n o t  l i n k e d  t c  e a ch  e t h e r  c r  t c  t h e  MHC-

1 M  MA JOB HISTOCOMPATIBILITY COMPLEX

The maj or  h i s t o c o m p a t i b i l i t y  complex (HHC) h a s  been 

found i n  a l l  mammals s t u d i e d  and i n  t h e  c h i c k e n  h u t  i s  b e s t  

c h a r a c t e r i z e d  in  t h e  mccse (Paul  and B e n a c e r r a f  1S77) .
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H c u se

The MHC has  been  found t c  t e  a c roup of  t i g h t l y  l i n k e d  

qenes  f i r s t  d i s c o v e r e d  in  t he  mouse a s  a b lo o d  qroup l o c u s  

and a f a c t o r  i n  s k i n  g r a f t  s u r v i v a l  and d e s i g n a t e d  H-2 

(Gorer a l .  1 94 8 ) .  The H-2 complex  c o d e s  f o r  c e l l

s u r f a c e  a n t i g e n s  which d i f f e r  between i n d i v i d u a l s  and a r e  

r e c o q n i z e d  iE c r a f t  r e j e c t i o n  (Kl e i n  1979) .  The complex i s  

a l s o  i n v o l v e d  i n  a v a r i e t y  o f  i m m u n o l o g i c a l  phenomena.  The 

MHC i s  l o c a t e d  i n  t i e  middle  cf  chroncscme 17, s h a r i n g  t h e  

chromosome wi th  t h e  T, Jt group  cf  l o c i  which may t e  a 

f u n c t i o n a l  u n i t  s i m i l a r  t o  H-2 b u t  i n v o l v e d  i r  embr yon ic  

d i f f e r e n t i a t i o n  ( Kl e i n  1979) .  The c u r r e n t  H-2 map has  been 

d i v i d e d  i n t c  s i x  r e g i o n s  (K, I r S, G, D, and T) wi th t h e  I  

r e q i o n  d i v i d e d  i n t o  f i v e  s u b r e g i o n s  (A, E,  J ,  E,  and C) 

(Klein 19 79 ) .  A n c n - c c n s e r n a t i v e  map i n c l u d e s  a t  l e a s t  18 

I c c i  i n  the  r e q i c n s  wi th a d i s t a n c e  c f  1.5 cM between t h e  

e x t r em es  c f  t h e  complex ( Kl e in  1979) .

H-2 l c c i  have beer, g rou ped  i n t o  t h r e e  c l a s s e s  

d e s i g n a t e d  a r b i t r a r i l y  by Renan n u m e r a l s  I  t h ro ug h  I I I .  

C l a s s  I  l o c i  (H-2K and H-2D1 code f c r  n e n t r a n e  bound 

q l y c o p r o t e i n s  44 , 000  aw which a r e  n o n c o v a l e n t l y  a s s o c i a t e d  

in  t h e  membrane w i t h  a 12 , CCC mw p o l y p e p t i d e  d e s i g n a t e d  

3 2 - m i c r o q l o b u l i n  (Cunninqham 1977) .  C l a s s  I  m o l e c u l e s  a r e  

t h e  H-2 m o l e c u l e s  a c s t  i n v c l v e d  i n  g r a f t  r e j e c t i o n  and can 

be found cn most  t i s s u e s  o f  t h e  body (Kle in  1979) .
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C l a s s  I I  c e n e s ,  l o c a t e d  in t he  I  r e q i o n ,  axe  o f  two 

t y p e s ,  I  r e g i o n  a s s o c i a t e d  ( la )  and immune r e s p o n s e  ( I r )  

qenes  ( Kle in  1S 7 9) .  3wo l a  q en e s  have been  we 1 J d e f i n e d ,  

cne i n  t h e  5 s u b r e g i o n  and t h e  e t h e r  in t h e  E/C s u b r e g i o n s  

(Cul len e j  . a l .  1976) .  i a  qenes  code f o r  nemfciane bound 

q l y c o p r o t e i n s  c o n s i s t i n g  cf twe n o n c o v a l e n t l y  a s s o c i a t e d  

p c l y p e p t i d e  c h a i n s  (35,0CC mw) and B (28,000 aw) and an 

unknown number o f  c a r b o h y d r a t e  c h a i n s  (Cul len  £ t  ,ai  1976) .  

I a  a n t i g e n s  have been d e t e c t e d  p r i m a r i l y  cn T and B 

l ymphocytes  anc macrcFhaqes  ( D e l o v i t c h  and S c D e v i t t  1975,  

P r e s s  e t  a j .  1976, S c h w a r t 2 e t  a l .  1977) and have been  

shewn t o  t e  i m p o r t a n t  f c r  t h e  s u c c e s s f u l  c o l l a b o r a t i o n  among 

immunocompetent  c e l l s  ( P i e r c e  <3t a l .  1976,  Ohr e t  a l .  

1979).  I a  a n t i g e n s  may be t h e  p r o d u c t s  o f  Jl£ genes  (Uhr 

e t  a l  1979) ..

H-2 l i n k e d  I r  qe ne s  (mapped to t h e  A, E, C, o r  E 

s u b r e g i o n s )  and immune s u p p r e s s o r  ( I s )  q en e s  (mapped t o  t h e  

J s u b r e g i o n )  were f i r s t  c h a r a c t e r i z e d  as  dominant  genes  

e x p r e s s e d  cn immunocompetent  T and B c e l l s  l e a d i n g  t o  h i g h  

c r  low immune r e s p o n s e s  t o  v a r i o u s  c l a s s e s  o f  a n t i g e n  

r a n g i n g  f rom s y n t h e t i c  p o l y p e p t i d e s  t c  f o r e i g n  a n t i g e n s  

( E e n a c e r r a f  and Katz  19 75 ) .  Cf p a r t i c u l a r  i n t e r e s t  was t h a t  

s c s c e p t i b i l i t y  t c  Gi os s  l eu k e m i a  v i r u s  c n c c g e r e s i s  was 

i n f l u e n c e d  by an H-2 l i n k e d  qene ra g v - 1) ( L i l l y  1 966,  

l e n n e n t  and S n e l l  19 68) .  For  c e r t a i n  a n t i g e n s  two 

cc mplement inq MHC l i r k e d  Ijc qenes  were r e q u i r e d  f o r  

r e s p o n s i v e n e s s  ( B e n a c e r r a f  and D cr f  1976) .  I - r e g i o n  l i n k e d
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complement ing  l c c i  may t e  i n v o l v e d  i n  r e s i s t a n c e  t c  mur ine  

leukemia (LcEai  e.t a j .  1980) .  I he  «* and E qenes  o f  I a  

a n t i q e n s  may t e  t he  c c n p l e n e n t i n g  q e n e s  and a cene d c s e  

e f r e c c  may t e  r e s p o n s i b l e  f c r  d i f f e r e n t i a l  immune r e s p o n s e s  

in  c e r t a i n  c a s e s  (Dorf  e t  a l .  1979) .  Most s t u d i e s  o f  I x  

qenes  have shown do mi n an t  i n h e r i t a n c e  c f  h i g h  

r e s p o n s i v e n e s s ;  howeve r ,  i n  t h e  H-2 c o n t r o l l e d  immune 

r e s p o n s e  t c  1NF-MSA (Sathbun and Hi ldeman 1969) and t o  mouse 

l i v e r  F a n t i q e n  ( S i l v e r  and Lane 1977) h i g h  r e s p o n s i v e n e s s  

could  t e  i n h e r i t e d  as a r e c e s s i v e  t r a i t .  S i c k e r  £j: 

(1980) have shewn t h a t  t h e  d o n i c a n c e - r e c e s s i v e  p a t t e r n  of  XX 

qenes  can  change  a s  t h e  g e n e t i c  back gr o un d  of  t h e  H-2 

h a p l c t y p e  v a r i e s .  B e r z o f s k y  e t  aX- (1979) h ave  shown t h a t  

qenes  mapping i n  d i f f e r e n t  I  su fc r eq i on s  i n d e p e n d e n t l y  

r e q u l a t e d  a n t i b o d y  and T c e l l  p r o l i f e r a t i v e  r e s p o n s e s  t c  

c h e m i c a l l y  d i s c r e t e  r e g i o n s  c f  the  same p r o t e i n  a n t i g e n ,  

Sperm Whale my cq lo b i n .

C l a s s  I I I  gen es ,  l o c a t e d  i t  t r e  S r e g i o n ,  have been 

found t o  code  f o r  serum p r o t e i n s  Ss and S i p ,  b o t h  200,000 mw 

ana c o n s i s t i n q  cf  t h r e e  c o v a l e n t l y  l i n k e d  E o l y p e p t i d e  c h a i n s  

( S h r e f f l e r  1976) .  These m o l e c u l e s  were fou nd  t o  be t h e  C4 

component  of  t h e  c l a s s i c a l  complement  pa thway-  Mo reov er ,  

D a s i l v a  e_t a l .  £ 1S78) have a s s o c i a t e d  t h e  C-3 component  o f  

t he  c l a s s i c a l  ccncplemeEt pathway wi t h  t h e  H-2 ccmplex-

Tbe G r e q i c n  c e d e s  f c r  t h e  a p p e a r a n c e  of  an a n t i g e n  on 

e r y t h r o c y t e s  (Klein 19 79) .



I t  i s  i n t e r e s t i n q  t o  n o t e  t h a t  t h e  B-2 complex q ene s  

e x h i b i t  a ve r y  h i q h  d e q r e e  o f  q e n e t i c  polymorphism compared 

tc  e t h e r  morse qenes  (Kle in  1S7S) .  The r e l a t i o n s h i p  o f  t h e  

polymorphism to f u n c t i o n  i s  unknown- A l s o ,  c e r t a i n  H-2 

h a p l o t y p e s  have been  found  to  be mere f r e q u e n t l y  a s s o c i a t e d  

wi th  o t h e r  c en es  on chromosome 17 t han  would be e x p e c t e d  on 

the  b a s i s  of  qene  f r e q u e n c i e s  and t h e  f r e q u e n c y  of  

r e c o m b i n a t i o n  between q e n e s ;  t h i s  h as  been r e f e r r e d  t o  as  

l i n k a q e  d i s e q u i l i b r u r n  (Hammerberq and K l e i n  1975) .

Human

The MHC i n  man (HIA complex)  has  b een  found  t c  be v e r y  

s i m i l a r  t o  t h a t  o f  t h e  mouse ( A l b e r t  and Gotze  1977) .  C l a s s  

I  genes  a r e  i n  t h e  A, B, and C r e q i e n s ,  c l a s s  I I  q e n e s  i n  

the D and Dr r e q i o n s  and c l a s s  I I I  q en e s  map be tween t h e  B 

and D r e q i o n s .  s t r c n q  l i n k a q e  d i s e q u i l i b r i u m  has  been  

observed  w i t h i n  t h e  HLA complex  ( A l b e r t  and Gctze  1977) .  

HiA has  been  a s s o c i a t e d  wi th many d i s e a s e  s t a t e s  i n  man 

i n c l u d i n q ,  r h e u m a t o i d  a r t h r i t i s ,  m u l t i p l e  s c l e r o s i s  and 

a c u t e  l e u k a e m i a  (Eodraer 1978) .  HLA i s  most  c l o s e l y  

a s s o c i a t e d  wi th  t h e  d i s e a s e  a n k y l o s i n g  s p o n d y l i t i s  where 90 

p e r c e n t  o f  t h e  d i s e a s e d  i n d i v i d u a l s  c a r r y  t h e  B27 HLA a l l e l e  

compared t o  seven p e r c e n t  o f  h e a l t h y  i n d i v i d u a l s  ( I v a n y i
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Chicken

The s t r u c t u r e  c f  t h e  MHC (E complex) i n  t t e  c h i c k e n  has  

ne t  been as  we l l  e s t a b l i s h e d  a s  t h a t  c f  t he  mouse o r  man- 

Thb 3 b l ood c i cu p  s y s t e i i  was d i s c o v e r e d  by B r i l e s  et. a l .  

(1950) and shown t o  be a marker  f o r  t h e  MHC by Sch i erman  and 

Ncrdskoq (1961)-  The j- complex h a s  t e e n  l o c a t e d  c r  cne  of  

t h e  medium s i z e d  mic i cchr cmcscmes  (15-18)  (Bloom and C o l e  

1578) and t h e r e  has  b e e r  e v i d e n c e  f o r  r e c o m b i n a t i o n  o f  q en e s  

w i t h i n  t h e  c h i c k e n  MHC (Schierman and McBride 1969, Hala  

J j  Jil» 1976,  B r i l e s  and E r i l e s  1977, Hala e.t gj , .  1977,  

Pink e t  al. .  1977,  Schie rman e i  a l -  1977,  and P e v z n e r  

e t  a l .  1 978) .

Hala e t  a l .  (1977) p r opo sed  t h a t  t h e  B ccmplex be

d i v i d e d  i n t o  a t  l e a s t  t h r e e  r e q i e n s ;  B- F . E - 1 , and B-G- 

Ihe  Ez£ and E- I  r e g i o n s  coded f o r  s u r f a c e  a n t i q e n s  cn wh i t e  

blood c e l l s  (BBC) and t h e  E-F and B-G r e g i o n s  f o r  s u r f a c e  

a n t i q e n s  cn r ed  b l e e d  c e l l s  {E3C). The B-F gene  p r o d u c t s

were a s s o c i a t e d  wi th  B 2 - m i c r c g l c b u l i n — l i k e  m o l e c u l e s  making 

the  E-F a n t i q e n s  s i m i l a r  t o  K and 0 m o l e c u l e s  i n  mice

( Z i e q l e r  and Pink 1978) .  E-F a n t i q e n s  on BBC were 20% a s  

numerous a s  t h e s e  f c u r d  cn BBC ( Z i e g l e r  and Pink 1578) -  E-L 

r e g i o n  a n t i q e n s  a p p e a r e d  to be  i d e n t i c a l  t o  l a  a n t i g e n s  i n  

the  mouse ( z i e q l e r  and Eink 1376,  Hala e t  a l .  1977,  Ewert  

and Cooper  1S78, and Ewert  g t  a l .  1980) .  E^F and E-L 

r e q i o n  a n t i q e n s  were i n v o l v e d  i n  h i s t o c o m p a t i b i l i t y  

r e a c t i o n s ,  bu t  t h e  E-G r e g i o n  a p p e a r e d  t c  have nc e f f e c t  cn 

t h e s e  r e a c t i c r s  (Hala e_t g j .  1976,  Hala g_t aj,- 1577,  P i n k
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e_t a l .  1977, and Simonsen g t  . a l .  1977) .  l a n  u n o l c q i c a l  

t o l e r a n c e  to SBC s u r f a c e  a n t i q e n s ,  b u t  no t  SEC s u r f a c e  

a n t i q e n s ,  m ed i a t e d  a l l o g e n e i c  s k i n  g r a f t  a c c e p t a n c e  

( E i l l i n g h a i r  e_t a 2 .  1 9 f t ,  Sch ie rman and Ncrdskog 1 5 6 4 ) .

Se r un  h e m o l y t i c  c cn p l e m e n t  l e w e l  has  been found t o  be 

c o n t r o l l e d  by a dominan t  gene a s s o c i a t e d  with t he  £  complex  

(Chanh g t  . a l .  1976) .

P e v z n e r  g t  g l .  (1978) showed r e c c m b i n a t i c n  be tween  

qenes  c c d i n c  f c r  immune r e s p o n s e  and t h e  s e n o l o q i c a l l y  

d e f i n e d  r e q i c n s  c f  t h e  B c c n p l e x .  Ant ib ody  r e s p o n s e  o f  

c h i c k e n s  t o  (T,G)-A-L (Gunther  e t  g l .  1974) ,  G4110 and GA 

( E e n e d i c t  e.t a l .  1975) and DNP ( E a l c a r c v a  e t  a l .  1974) was 

a s s o c i a t e d  wi th c e r t a i n  B h a p l o t y p e s ,  s u g g e s t i n g  p o s s i b l e  

c l o s e  l i n k a g e  wi th immune r e s p o n s e  q e n e s .  C o n t r o l  o f  immune 

r e s p o u s i v e n e s s  t o  S a l m o n e l l a  p u l l o r u m . ( P e v z n e r  s i  a l .

1978) , s p o n t a n e o u s  autoimmune t h y r o i d i t i s  (Eaccn g t  a l .  

1974,  h i c k  e t  a l .  1974) ,  and e r y t h r o b l a s t o s i s  (Baccn g t  a l .

1979) was l i n k e d  t o  t h e  MHC o f  t h e  c h i c k e n .  S u s c e p t i b i l i t y  

t c  Marek’ s d i s e a s e ,  which has  a Herpes  v i r e s  a s  an 

e t i c l o q i c a l  a g e n t ,  was l i c k e d  to  the  MHC (Hansen g t  a l . 

1967, Brewer  e t  a 1. 1969,  p a z d e r k a  g t  a 1 .  1975) .  The B

ccmplex h as  a p r ofound  e f f e c t  cn the  f a t e  o f  RSV-induced 

tumors  ( d i s c u s s e d  p r e v i o u s l y )  ( C c l l i n s  e.t a l .  1977, 

Schierman .et a j .  1 977 ) .  G e b r i e l  g t  §1.. ( 1979) has shown

q e n e t i c  l i n k a g e  be tween  the  inmune r e s p o n s e  to GAT and t he  

f a t e  o f  HSV-incuced turners i n  a p a r t i c u l a r  s u b p o p u l a t i o n  o f  

S1 i n b r e d  l e g h o r n s .
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R e c e n t l y ,  Simonsen e t  a l .  (1980) s u g g e s t e d  t h a t  

l inkaqe  d i s e q u i l i b r i u m  o f  E-F ana E-G genes  in outbred  

chicken p o p u l a t i o n s  may be r e l a t i v e l y  s t r o n g e r  thaE l i n k a g e  

d i s e q u i l i b r i u m  i n  man.

MHC 5ESTRIC1ICN

S t u d i e s  i n  t h e  mouse h ave  q i ven  t h e  s t r o n g e s t  c l u e  t o  

the  f u n c t i o n  of  t h e  MEC; t h a t  o f  H-2 r e s t r i c t i o n  or  

a s s o c i a t i v e  r e c c g n i t i c r  o f  a n t i q e n s  ( Kl e i n  1979) .  c y t o t o x i c  

1 c e l l s  pr imed t o  v i r u s - i n f e c t e d  c e l l s  ( Z i n k e m a g e l  and 

Echer ty  1 9 7 4 ) ,  h a p t e n - m o d i f i e d  c e l l s  ( S h e a r e r  e t  a l .  1975)

or minor  h i s t o c o m p a t i b i l i t y  a n t i g e n s  (Eevan 1975) were 

c a p a b l e  o f  l y s i n q  o n l y  t a r g e t  c e l l s  which bore  t h e  same 

f o r e i g n  a n t i g e n  and MHC a n t i g e n  as  t h e  immunizing c e l l s .  

The p r o l i f e r a t i v e  r e s p o n s e  cf  1 c e l l s  t c  a n t i g e n  p r e s e n t e d  

cn the macroFhaqe s u r f a c e  r e q u i r e d  h i s t c c c m p a t i t i J i t y  a t  t h e  

H-2I r e q i c n  o f  t h e  two c e l l  t y p e s  (Shevach and E o s e n t h a l

1973) .  A l s o ,  c o o p e r a t i o n  be tween h e l p e r  T c e l l s  a i d  B c e l l s  

e x h i b i t e d  H-2 r e s t r i c t i o n  (Katz and E e n a c e r r a f  1975) .  I n  a 

s e r i e s  o f  e x p e r i m e n t s  Z i n k e r n a g e l  e t  a l .  (1977,  1978)

d e m o n s t r a t e d  t h a t  t h e  thymus e p i t h e l i u m  d i c t a t e d  t h e  H-2 

c o n t e x t  c f  a n t i g e n  r e c o g n i t i o n  by l y m p h o c y t e s .  I n  t he  

ch ic ke n ,  c y t o t o x i c  s p l e r o c j t e s  pr imed a g a i n s t  I S V- i n d u c e d

tumors showed s i q n i f i c a n t l y  g r e a t e r  k i l l i r g  of a u t o c h t h o n o u s  

RSV-induced tumor c e l l  t a r g e t s  than  of  a l l o g e n e i c

ESV-iaduced tumor c e l l  t a r g e t s  (Wainberg .a.!- 1974) .
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I c i v a n s n  and Tc iv an en  (1977) ha \e shown t h a t  an i n t e r a c t i o n  

cf  h i s t o c c a p a t i b l e  c r  s e n i - a l l c q e n e i c  B and 1 c e l l s  was 

n e c e s s a r y  f o r  t h e  f o r m a t i o n  of  q e r m i n a l  c e n t e r s  i n  c h i c k e n s .

l o  e x p l a i n  H-2 n e s t r i c t i c n  twc q e n e r a l  t y p e s  o f  

h y p o t h e s e s  have  been  p r o p o s e d ;  d u a l  r e c o g n i t i o n  a i d  a l t e r e d  

s e l f  h y p o t h e s e s  ( Dche r t y  19 76) .  The d u a l  r e c o g n i t i o n  

h y p o t h e s i s  s t a t e s  t h a t  T c e l l s  e x h i b i t  twc s e p a r a t e

r e c e p t o r s  on t h e i r  s u r f a c e s ,  one wi th  s p e c i f i c i t y  f o r  H-2 

a n t i q e n  anc the  e t h e r  wi th  s p e c i f i c i t y  f o r  non— H-2

a n t i q e n s .  The a l t e r e d  s e l f  h y p o t h e s i s  s u g g e s t s  t h a t  T c e l l s  

t e a r  a s i n q l e  r e c e p t c r  c a p a b l e  c f  r e c o g n i z i n g  a n t i g e n s  i n  

a s s o c i a t i o n  wi th  H-2.  Hale  (1980) showed t h a t  a c l o s e  

s p a t i a l  r e l a t i o n s h i p  e x i s t s  be tween a s e r o l o g i c a l l y  d e f i n e d  

F c r t i o n  o f  t h e  G p r o t e i n  of  V e s i c u l a r  s t o m a t i t i s  v i r u s  

(VSV) , t h e  H-2K (k) m o l e c u l e s  and t h o s e  a n t i q e n s  ( v i r u s  and 

c e l l  s p e c i f i c )  r e c c q n i z e d  by an t i -VSV c y t c t o x i c  T

l y m p ho cy t es ,  s u q q e s t i n g  t h a t  MHC a n t i q e n s  and f o r e i g n  

a n t i q e n s  c l o s e l y  a s s o c i a t e  on t h e  c e l l  s u r f a c e .

I t  h a s  t e e n  p o s t u l a t e d  t h a t  l a  m o l e c u l e s ,  t h r o u g h  t h e  

phenomenon of  a s s c c i a t i v e  r e c c q n i t i c n ,  r e g u l a t e  t h e

i n t e r a c t i o n  c f  T c e l l s  wi th macrophaqes  and B c e l l s  and l e a d  

t c  I r  q en e  r e s p o n s e s  ( B e n a c e r r a f  and Germain 1978) .  I f  I  

and H-2K/D a n t i g e n s  per form s i m i l a r  f u n c t i o n s  ( i . e .  

a s s o c i a t i v e  r e c o g n i t i o n )  t hen  I r  g en e s  which r e g u l a t e  

s p e c i f i c a l l y  t h e  a b i l i t y  o f  c e l l s  t o  p r e s e n t  a n t i g e n s  t o  

a n t i  c e n - s p e c i  f i c  T c e l l s  s h o u l d  map to bo t h  I  and K/E 

r e g i o n s  ( W e t t s t e i n  and F r e l i n g e r  1980) .  K e t t s t e i n  and
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F r e l i n q e r  (1980) shewed t h a t  H-2K/D r e g i o n  g e n e s  

s p e c i f i c a l l y  r e q u l a t e  t h e  i n  n> uncge n i c i  ty o f  a p a n e l  o f  

non— H-2 h i s t c c o n p a t i t i l i t y  a n t i q e n s .  T h i s  s t u d y  s u g g e s t e d  

t h a t  t h e  MEC 1 i r k e d  i i i r cne  r e s p o n s e  phenomenon was due t o  an 

a s s o c i a t i v e  r e c o g n i t i o n ,  p e r h a p s ,  b e c a u s e  d i f f e r e n t  f o r e i g n  

a n t i c e n s  h a v i r q  v a r i a b l e  a f f i n i t i e s  f o r  p a r t i c u l a r  MHC 

a n t i g e n s .

A LIE N HISTOCOMPATIBILITY ANTIGENS TUMOE ^jLLS

T r a n s p l a n t a t i c n  S t u d i e s

Immuni ty t o  DEA/2 (H-2(d))  o r  C3Ef ( H - 2 ( k ) ) ,  hu t  n e t  t c  

AKE (H-2(k) )  t i s s u e  i n du ced  a r e s i s t a n c e  a g a i n s t  t h e  

c h a l l e n q e  of  t h e  s y n g e n e i c  ST 2 sarcoma i n  EALB/c fH— 2 ( d ) )  

mice ( I n v e r n i z z i  and P a r m i a n i  1975, P a r m i a n i  and I n v e r n i z z i  

1575, I n v e i n i 2 z i  £ t  a ^ .  19 77b) .  The immuni ty was r e s i s t a n t

t c  400s and c o u l d  be p a s s i v e l y  t r a n s f e r r e d  by lymphoid  c e l l s  

t c  s y n q e n e i c  mice.  M a r t i n  e t  aJL. (1976,  1977) found t h a t

i mmun iza t i on  cf  C3Hf,  t u t  no t  (c3Hf X A) F 1 mice wi th normal

E10.A o r  A t i s s u e s  i nduced  t r a n s p l a n t a t i o n  immuni ty  t c  

s u b s e q u e n t  c h a l l e r q e s  of  C3Hf lung tumors  e x p r e s s i n g  

H-2 ( a ) - l i k e  d e t e r m i n a n t s .  The e x t r a - H - 2  a n t i g e r s  on t h e

tumors  were mapped i n t o  the K r e g i o n  of H-2 (a) which seems

tc  be d i f f e r e n t  t h a n  the  K r e g i o n  of  C3Hf mice (Gipson 

e t  a l .  1978,  M a r t i n  e t  a j .  1976) .  The t r a n s p l a n t a t i o n  

s t u d i e s  i n d i c a t e d  t h a t  d i f f e r e n t  t y p e s  of  e x p e r i m e n t a l  

turners may e x p r e s s  a n t i q e n s  c r o s s - r e a c t i n g  w i t h  a l l o g e n e i c
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a - 2 a n t i q e n s  and t h a t  t h e s e  d e t e r m i n a n t s  were s u i t a b l e  

t a r g e t s  i cx  an e f f i c i e r t  i n  vivo a n t i - t u m o r  immuni ty  

{Parmiani  e t  j J .  1 5 7 9 ) .

S e r c l o o i c a 1 S t  u d i e s

Using t h e  C-1 f i h n c s a r c o m a  o f  EALE/c s t r a i n  ( B- 2 ( d) )  

He s ch i n i  e t  j l .  ( 1577) ,  I n v e r n i z z i  e t  a l .  ( 1 9 7 7 a ) ,  and 

Car to ne  e t  a j .  (1S78) shoved v i t h  a n t i s e r a  a b s o r p t i o n  

s t u d i e s  t h a t  the  t u n e r  c o n t a i n e d  t h e  H— 2 ( k) a l i e n  a n t i g e n .  

O p e r a t i o n a l l y  m c n c s p e c i f i c  a n t i — H-2 a l l c a n t i s e r u m  c o n t a i n e d  

co mp le me n t -d e pe nd en t  c y t o t o x i c  a c t i v i t y  t o  a p p a r e n t l y  H-2 

u n r e l a t e d  murine l eukemi a  t a r g e t s  ( G a r r i d o  e t  j i -  1976,  

1577).  ficman and B c r i v i d a  ( 1979) shoved t h a t  S J I  ( H - 2 ( s ) )  

r e t i c u l u m  c e l l  s a rccmas  e x p r e s s e d  e x t r a — H-2 (d) and H-2 (b) 

a n t i q e n s  d e t e c t a b l e  by complement  d e p e n d e n t  c y t c t c x i c i t y  of  

a n t i — H-2 a l l c a c t i s e n a  cn turner c e l l s ;  t h i s  a c t i v i t y  c o u l d  

be a b s o r b e d  t y  norma l  H-2 (a) and E-2 (t)  c e l l s .  P e l l e g r i n o  

e t  a l . (1976) showed t h e  p r e s e n c e  c f  e x t r a  HLA a n t i g e n s  on 

SV40 t r a n s f o r m e d  human f i b r c b l a s t s .

Cy totox ic  Lvm chccvt e  5 1 u d ie s

P a r m i a n i  £ t  a l .  (1979) showed t h a t  c e l l  m e d i a t e d  

l y m p h o l y s i s  d e f i n e d  d e t e r m i n a n t s  c r c s s - r e a c t i n g  v i t h  H-2 (k) 

e x i s t e d  on E A l E / c  sa rcoma C-1 ,  a l t h o u q h  t h e y  vere  l e s s  

immuroqenic t han  the  H-2 (d) o r i q i n a l  d e t e r m i n a n t s .  Normal 

SJL (H-2 ( s ) ) l y mp h oc y t e s  s e n s i t i z e d  i n  v i t c c  t c  s y n g e n e i c  

r e t i c u l u m  c e l l  s a r c c m a s  g e n e r a t e d  e f f e c t o r s  c a p a b l e  of
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l y s i n q  n o t  o n l y  s y n q e n e i c  SJL tuincrs  t u t  a l s o  H-2 (d) o r  

H-2 (b) a l l c q e n e i c  l y m p h o b l a s t s  ind uced  by c c n c a n a v a l i n  A 

s t i m u l a t i o n  c i  n e o p l a s t i c  c e l l s  (Ecman and Bonavida  1979) .  

Hc r eov er ,  S J I  l y mp h o c y t e s  s e n s i t i z e d  t o  H - 2 | b )  or  H-2 (d) 

c e l l s  e f f i c i e n t l y  l y s e d  n e o p l a s t i c  SJL c e l l s  in. v i t r o .  

S u s s e l l  e t  a j .  (1979) shewed i n  HALB/c mice t h a t  c y t o t o x i c  

1 l ymphocy t es  to  t h e  EALB/c myeloma tumor  MOPC-167 c a u s e d  

e s s e n t i a l l y  ec l y s i s  cf  e i q h t  e t h e r  BALE/c t u m o r s ,  i n c l u d i n g  

t h r e e  myeloma t umors ,  t u t  e x t e n s i v e l y  l y s e d  s i x  c u t  o f  n i n e  

tumors  o f  EEA/2 mice .  T h e i r  o b s e r v a t i o n s  s u g q e s t e d  t h a t  

MCPC-167 e x p r e s s e d  an a l l o a n t i q e n  n o r m a l l y  a b s e n t  in  EALB/c 

mice but  p r e s e n t  i n  DBA/2 n i ce  and i n  many DBA/2 t u m o rs -

P r a t  e i  J.2- {1S78) and Bobinscn  and S c h i r r m a c h e r

{ 1979) showed t h a t  a m p l i f i c a t i o n  of  p r e v i o u s l y  u n d e t e c t e d  

p u b l i c  H-2 a n t i g e n s  on tumor  c e l l s  t ook  p l a c e  cn lymphomas 

cf  SJL ( H - 2 | s ) )  and DEA/2 s t r a i n s  c f  mice .  T h e r e f o r e ,  

s ha re d  p u b l i c  a n t i q e n s  may be . t h e  c a u s e  c f  seme 

c r o s s - r e a c t i v i t y .

Na t u r e  of  C r o s s - B e a c t i n g  An t ig en s

I n v e r n i z z i  and P a r m i a n i  (1975) and P a r m i a n i  and 

I n v e r n i z z i  (1975) c o n c l u d e d  t h a t  c r c s s - r e a c t i  v i t  y o f  tumor  

a n t i q e n s  with a l l c q e n e i c  MHC a n t i q e n s  was due to  e i t h e r  

m c d i f i c a t i c n  c f  e x i s t i n g  h i s t o c c m p a t i b i l i t y  a n t i q e n s  o r  

p r o d u c t s  of  d e r e p r e s s e d  s i l e n t  h i s t o c o m p a t i b i l i t y  q e n e s -  

P er ry  and Greene  (1980) p r ov i de d  an a l t e r n a t i v e  e x p l a n a t i o n  

f o r  c r o s s - r e a c t i v i t y  be tween tumor s p e c i f i c  t r a n s p l a n t a t i o n
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a n t i c e n  on c h e m i c a l l y  induced  turner c e l l s  and a l l c q e n e i c  H-2 

a n t i q e n s .  They s u q q e s t e d  t h a t  s p e c i f i c i t y  o f  T c e l l  

r e c o g n i t i o n  with r e g a r d  to tumor  a n t i g e n  a r c  a l l o a n t i q e n  

r e f l e c t s  t i e  d i f f e r e n t i a l  a s s o c i a t i v e  c o n t e x t  i n  which t h e s e  

d e t e r m i n a n t s  a r e  r e c o g n i z e d .  They c o n c l u d e d  t h a t  

i n t e r a c t i o n  c f  tumor a n t i g e n  and h c s t  macrophaqe  I -A 

d e t e r m i n a n t s  may c r e a t e  a complex a n t i g e n i c  s t r u c t u r e  which 

r e s e m b l e s  a n t i c e n s  ceded by t h e  K cr  I -A s u b r e g i o n s  o f  t h e  

f c r e i q n  H-2 h a F l o t y p e ,  a t  t h e  l e v e l  c f  T c e l l  r e c o g n i t i o n .

H - 2 - r e s t r i c t e d  c y t c t c x i c  l ymp h oc y t e s  s p e c i f i c  f o r  minor  

h i s t o c o m p a t i b i l i t y  a n t i q e n s  (Bevan 1 977 ) ,  S enda i  v i r u s  

(Finberq et: a.1- 1 S78) ,  H-Y a n t i g e n  (Von Boehi ter  ,§t a l .

i 979) ,  and Herpes  s i m p l e x  v i r u s  ( P f i z e r m a i e r  e t  j j .  1980) ,  

s e l e c t i v e l y  c i o s s - r e a c t  wi th  a l l c q e n e i c  MHC d e t e r m i n a n t s .  

F f i z e n m a i e r  a l .  (1980) c o n c l u d e d  t h a t  H-2E(k) p l u s  

Herpes s i m p l e x  v i r u s  a n t i q e n i c  d e t e r m i n a n t s  may evoke new 

d e t e r m i n a n t s  s i m i l a r  t c  t h e s e  e x p r e s s e d  by a l l e l i c  v a r i a n t s  

of  MHC p r o d u c t s ,  o r  t h a t  c r o s s - r e a c t i v i t y  may t e  due t o  

c r o s s - r e a c t i c r  c f  t h e  a r t i - f o r e i g n  r e c e p t o r  on t h e  c y t o t o x i c  

T l ymphocy t e .  I v a n y i  e t  a l .  (1980) showed t h a t  i n  BALB/c 

mice s y n q e n e i c  i m m u n i z a t i o n  w i t h  nor ma l  lymphoid  c e l l s  

induced a l l o r e a c t i v e  a n t i h o d i e s  of  h igh  c y t o t o x i c  t i t e r .  

They h y p o t h e s i z e d  t h a t  v i r u s  modi f i ed  H— 2 (d) a n t i g e n i c  

d e t e r m i n a n t s  had t r i q q e r e d  a l l o r e a c t i v e  B - c e l l  c l o n e s  t o  

produce a n t i — H-2 a n t i b o d i e s .
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Simonsen (1955) showed t h a t  t o l e r a n c e  t c  c h i c k e n  

e r y t h r o c y t e s  in  the  t i r k e y  l e d  t c  i n c r e a s e d  s u s c e p t i b i l i t y  

cl: the  n o r m a l l y  r e s i s t a n t  n a t u r e  t i r k e y  t o  HSV. s u b s e q u e n t  

s t u d i e s  have  r e v e a l e d  t h a t  human group A e r y t h r o c y t e s ,  sheep  

e r y t h r o c y t e s ,  and c h i c k e r  t i s s u e  e x t r a c t s  a l l  have t h e  

p r o p e r t y  c f  a l t e r i n q  t h e  s u s c e p t i b i l i t y  o f  t u r k e y s ,  a l l  

have i n  c o n c n  a F o r s s m a n - l i k e  h e t e r o p h i l e  a n t i g e n  ( H a r r i s  

and Simons 1956) .  I n  t h e s e  s t u d i e s  t h e  phenomenon b e i n g  

observed  may have  been a h c s t - t u m c r  a n t i g e n  

c r o s s - r e a c t i v i t y .

Evidence has been p res en ted  which i n d i c a t e s  t h a t  c e l l  

s u r f a c e  a n t i q e n s  are  important  t o  t h e  immune res ponse  both  

as t a r q e t s  a i d  r e g u l a t o r s .  Furthermore ,  tumor c e l l s  . p r es e nt  

a l t e r e d  MHC a n t i q e n s .  whether cr not  t h e s e  charges  a f f e c t  

the outcome c f  any n c n - e x pe r i me nt a l  neoplasms i s  unknown.
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M A T F E I A L S  ANE METHODS

ANI MALS

F2,  13 ,  F4,  and F5 q e n e r a t i c n  c r o s s e s  o f  l i n e s  6 

s u b l i n e  1 |6-1)  and l i n e  15 s u b l i n e  1 ( 1 5 - 1 ) ,  d e s i g n a t e d

(6-1 X 1 5 - 1 ) ,  two h i q h l y  i n b r e d  (F > 0 . 59 )  S i n g l e  Comb S h i t e  

l e q h c r n  l i n e s  d e v e l o p e d  and m a i n t a i n e d  a t  t h e  R e g i o n a l

E c u l t r y  R e s e a r c h  l a b o r a t o r y  (REEL) o f  t h e  D n i t e d  S t a t e s  

Depar tment  of  A q r i c u l t t r e ,  E a s t  L a n s i n g ,  M ich i gan ,  were used  

i r  t h i s  r e s e a r c h -  Li ne  6-1 vas  homczyqcus f o r  

s u s c e p t i b i l i t y  t o  subgroup  a lymphoid l e u k o s i s  (1L) v i r u s  

and r e s i s t a n t  to Marek ' s  d i s e a s e  (3D).  Line 15-1 was

s e g r e g a t i n g  f o r  c e l l u l a r  s u s c e p t i b i l i t y  t c  subgroup  A IL 

v i r u s  and was s u s c e p t i b l e  t c  MD (Stone 1975 and p e r s o n a l  

ccmmunica t i o n , Soiames 1 57 5) .  E a r e n t a l  and F2 g e n e r a t i o n

c h i c k e n s  were b lood t y ped  i n  t h e  l a b o r a t o r y  o f  S.  E- B r i l e s  

(Depar tment  c f  B i c l c g i c a l  S c i e n c e s ,  N o r t h e r n  I l l i n o i s

U n i v e r s i t y )  and F2 p rog en y  were kncwn t c  be s e g r e g a t i n g  f o r

qenes  a t  t h e  R, D, and I  a l l c a n t i g e c  l c c i .  P a r e n t s  o f  t h e

23,  F 4 , anc P5 q e n e r a t i c n s  and a l l  o f f s p r i n g  ex cep t  t h e s e

from homczyqcus m a t i ng s  were t yped  f o r  £  s ys tem a n t i q e n s ,  

the marker  f o r  t he  MHC. F3 t h r o u g h  F5 g e n e r a t i c r  p rogeny
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were r o t  b l e e d  typed  f o r  t he  D and I  a n t i q e n s  b e c a u s e

n e i t h e r  J n o t  I  q e n o t y p e ,  ncr  s e x ,  s i g n i f i c a n t l y  a f f e c t e d  

tumor g rowth  ( C o l l i n s  e t  a l .  1977) .  Line 6-1  was

hemozyqous EJ and l i n e  15-1 homozygous .E5. Line  100

(F > 0 .76)  , a S i n g l e  Comb White Leghorn l i n e  d e v e l o p e d  and 

m ai n t a i n e d  a t  t h e  RFRI,  hemozyqous  JJ2 ( p a r e n t s  b l e e d  t yped  

by W. E. s r i l e s ) ,  was used a s  a b l c o d  s o u r c e  i n  one

i mmu ni za t i on  e x p e r i m e n t -  Noninbred l i n e  UNH 105 E2UB24 

c h i c k e n s  from hemozyqous E24B24 p a r e n t s  ( p a r e n t s  b l cod  t yped  

by E. E. E r i l e s )  s e r v e d  a s  a s o u r c e  c f  a t h i r d  HHC h a p l o t y p e  

f c r  t h e  c y t o t o x i c i t y  and a l l o a n t i s e r a  e x p e r i m e n t s  and a s  a 

n e q a t i v e  c e n t r e d  in t h e  s k i n  g r a f t  e x p e r i m e n t s .

Animals  used a s  b l c o d  d o n e r s  were e i t h e r  homc2ygous £5  

or  B2. and a t  l e a s t  16 weeks o f  aqe -  I n  p a r t i a l  t o l e r a n c e  

e x p e r i m e n t s  (6-1 X 15-1) F3,  F4 ,  and F5 g e n e r a t i o n  c h i c k e n s  

were used a s  e x p e r i n e n t a l  a n i m a l s  and b l e e d  s o u r c e s  f o r  e ac h  

e xp e r i me n t  were c h i c k e n s  f ic m the p r e v i o u s  g e n e r a t i o n .

Animals w i t h i n  an e x p e r i m e n t  were a l wa ys  c f  t he  same

q e n e r a t i c n ,  b u t  a n i m a l s  i n  d i f f e r e n t  e x p e r i m e n t s  c f  t h e  same 

t y p e  may have come f rcm a c r e  than cne g e n e r a t i o n .  I n  

i mmuni za t i on  e x p e r i m e n t s  (6-1 X 15-1)  F5 g e n e r a t i o n  c h i c k e n s  

were used  a s  e x p e r i m e n t a l  a n i m a l s  and F4 and l i n e  10G

c h i c k e n s  s e r v e d  a s  b l e e d  d c n o r s .  I n  c y t o t o x i c i t y  and 

a l l o a n t i s e r a  e x p e r i m e n t s  (6-1 X 15-1) F4 q e n e r a t i c n  c h i c k e n s  

were used  in a l l c a n t i s e r a  p r o d u c t i o n  whi le  F5 c h i c k e n s  were 

used a s  t h e  s o u r c e  o f  e f f e c t o r  c e l l s  a r d  most  t a r g e t  c e l l s -  

Op to  f i v e  d i f f e r e n t  s i r e s  were r e p r e s e n t e d  i n  e a ch
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e x p e r i m e n t  b u t  p rogeny  of  a q i ven  s i r e  were r a rdc r o i zed  i n  

a p p r o x i m a t e l y  e c u a l  r u n b e r s  t c  e ac h  t r e a t m e n t  g r o u p -

Ch i cke ns  were v a c c i n a t e d  a t  h a t c h i n g  wi th H a r e k ’ s 

d i s e a s e  v a c c i n e  ( l i v e  t u r k e y  H e r p e s v i r u s ,  c h i c k e n  t i s s u e  

c u l t u r e  o r i q i r ,  c e l l - f r e e ,  S t e r w i n  L a b o r a t o r i e s  I n c - ,  

H i l l s b o r o ,  Delaware)  and a t  t e n  days  of  age  wi th

N e w c a s t l e - b r o n c h i t i s  v a c c i n e  ( l i v e  v i r u s ,  c h i c k e n  embryo 

o r q i n ,  S t e r w i n  L a b o r a t o r i e s  I n c - ,  H i l l s b o r o ,  D e l a w a r e ) .  In 

the  c y t o t o x i c i t y ,  a l l c a n t i s e r a ,  and i m m u n i z a t i o n  e x p e r i m e n t s  

each c h i c k e n  a l s c  r e c e i v e d  0 - 2  rag g e n t i m i c i n  s u l f a t e  

( G a r a s o l ,  American S c i e n t i f i c  L a b o r a t o r i e s ,  Madiscn ,

Wisconsin)  mixed wi th  t h e  H a r e k ’ s  d i s e a s e  v a c c i n e  i n  a 

C.2 ml d os e  s u b c u t a n e c t s l y  a t  h a t c h i n g  t o  d e c r e a s e  c h i c k  

m o r t a l i t y  due t o  a r e c u r r e n t  r e s p i r a t o r y  problem a t  t h e  

U n i v e r s i t y  c f  New Hampshi re  (UNH) P o u l t r y  B e s e a r c h  Farm.

Ch ic ke ns  were b rooded  frcm h a t c h i r q  t o  f o u r  t o  s i x

weeks of  aqe in c c n v e c t i c n a 1, e l e c t r i c a l l y - h e a t e d  b r o o d i n g  

b a t t e r i e s  l o c a t e d  i n  windowless  h ous es  a t  t h e  UNH P o u l t r y

Bes e a r c h  Farm.  c h i c k e n s  were moved t o  s e m i - i s o l a t e d

f a c i l i t i e s  f c r  v i r u s  i n o c u l a t i o n  and were m a i n t a i n e d  i n

c o n v e n t i o n a l  h o l d i n q  b a t t e r i e s  u n t i l  t h e  end o f  t he

e xp e r i m e n t -  C h i c k e n s  used a s  b l c o d  s o u r c e s  and f o r  

a l l c a n t i s e r a  p r o d u c t i o n  were k ep t  i n  s e p a r a t e  s e m i - i s o l a t e d  

f a c i l i t i e s .

Al l  c h i c k e n s  were f e d ,  ad l i b i t u m. c o m m e r c i a l l y  

p r e p a r e d ,  a l l  mash,  m ed i ca t ed  (0.004% araprcl ium and 

b a c i t r a c i n  m e t h y l e n e  d i s a l i c y l a t e  t c  a i d  i n  t h e  d eve lopment
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or  immuni ty t c  c c c c i d i c s i s  under  c o n d i t i o n s  cf  s l i g h t  

e xposure )  c h i c k  s t a r t e r  f e e d ­

erLLS

Blood was drawn a s e p t i c a l l y  v i a  e i t h e r  c a r d i a c  p u n c t u r e  

c r  t h e  b r a c h i a l  v e in  i n  t he  wing i n t o  h e p a r i n i z e d  (50 

u n i t s / m l  whcle b l ood )  s y r i n g e s -  p e r i p h e r a l  whi te  b l co d  

c e l l s  (WBC) were s e p a r a t e d  f rcm red b l o o d  c e l l s  (HBc) on a 

F i c o l l - L  yp aque q r a d i e n t  (Arena mba u l t  e t  a j .  1976)-  C e l l s  

were c o u n t e d ,  checked  f o r  v i a b i l i t y  u s i n g  a t r y p a E  b l u e  dye 

e x c l u s i o n  t e s t  (Hudscc and Hay 1976) and s u sp e n d e d  i n

p hos pha te  b u f f e r e d  s a l i n e  (PBS) t c  t h e  p r o p e r  d i l u t i o n -  WBC 

were l y s e d  c o m p l e t e l y  ( a s s a y e d  by t h e  t r y p a n  b l u e  dye 

e x c l u s i o n  t e s t )  by s u s p e n d i n g  t h e  c e l l s  i n  s t e r i l e  

d c u b l e - d i s t i l l e d  w a t e r  f o r  30 mi nu t es  a t  room t e n p e r a t u r e -  

rtEC p r e p a r a t i c n s  c o n t a i n e d  f rcm z e r o  t c  f i v e  p e r c e n t  RBC and

3EC p r e p a r a t i c r s  c o n t a i n e d  f rcm z e r c  t c  cne p e r c e n t  WEC-

S e c on da r y  c u l t u r e s  o f  c h i c k e n  embryo f i b r o b l a s t s  (CEF) 

(two t o  t h r e e  d ay s  i r  c u l t u r e )  were d e r i v e d  f rcm 10 t o  11 

day o ld  embryos  o f  l i n e  105 and t h e  F5 g e n e r a t i o n  o f

<6-1 X 15-1)  ( p r o c e d u r e  from Vcgt  1965) .  CEF were c u l t u r e d  

in  F a l ccn  30 13, 25 s q u a r e  c e n t i m e t e r  t i s s u e  c u l t u r e  f l a s k s  

with RIMl 1640 medium s u pp l em e n t e d  wi th  5 S f e t a l  c a l f  se rum,  

1C0 u n i t s / n l  p e n i c i l l i n ,  100 ug/ml s t r e p t o m y c i n  and f r e s h l y  

added l - q l u t a m i n e  (2mS) a t  37C i n  a 5$ c a r t c n - d i c x i d e  

a t m o s p h e r e .  The t o t a l  medium was d e s i g n a t e d  as  EE MI 1640 + .
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S p l e e n s  were removed a s e p t i c a l l y  and p l a c e d  i n  BPMJ 

1640+ medium. S p l e n o c y t e  s u s p e n s i o n s  were p r e p a r e d  by 

cfcoppinq t he  s p l e e n  i r t c  s n a i l  p i e c e s ,  d rawing  tLe  p i e c e s  

i n t o  a s y r i n g e  {18-qauae n ee d l e )  and g e n t l y  e x p r e s s i n g  tbeir 

t c  d i s a g g r e g a t e  t h e  s p l e e n -  La rg e  s p l e e n  f r a g m e n t s  were 

a l l ow ed  to s e t t l e  and the  s u p e r n a t e  was c e n t r i f u g e d  a t  

400 x g f o r  two m i n u t e s -  The s u p e r n a t e  was c o l l e c t e d ,  

c e n t r i f u g e d  a t  400 x q f o r  f i v e  m i n u t e s  and t h e  p e l l e t e d  

c e l l s  washed t w i ce  i n  EES- The s p l e n o c y t e s  were r e s u s p e n d e d  

in RP;TI 164C+ medium and used i m m e d i a t e l y  i n  t h e  

c y t o t o x i c i t y  a s s a y .  C e l l  v i a b i l i t y  was t e s t e d  by t he  

a b i l i t y  of  t h e  c e l l s  t c  e x c l u d e  t r y p a n  b l u e  d y e -

Tumors were removed a s e p t i c a l l y ,  n e c r c t i c  t i s s u e  

d i s c a r d e d  and h e a l t h y  t i s s u e  F l a c e d  i n  F.PHI 164 C+ medium.  

Tumor c e l l  s u s p e n s i o n s  were p r e p a r e d  i n  t he  manner  of  s p l e e n  

s u s p e n s i o n s  and used  i m m e d i a t e l y  i n  t h e  f l u o r e s c e n t  a n t i b o d y  

a s s a y .

ELOOE asp CELL INOCGLATIOMS

P a r t i a l  T o l e r a n c e  E x p e r i m e n t s

R e c i p i e n t  (6-1 X 15-1) B2B2 c h i c k e n s  i n  b l ood  

i n o c . u l a t i c n  e x p e r i m e n t s  were i n o c u l a t e d  i n t r a p e r i t c n e a l l y  

(IP) w i t h  e i t h e r  0 . 5  ml b l o o d  from {6-1 X 15-1) B5B5 

c h i c k e n s  or  FBS cn days  z e r c  ( h a t c h i n g )  and two and wi th  

0.3 ml on days  e i q h t ,  14, 20, and 23.  I e a l l  e t h e r

e x p e r i m e n t s  i n c c u l a t i c n  I ?  wi th 0 . 3  ml o f  t h e  a p p r o p r i a t e
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d i l u t i o n  of  v i a b l e  KBC o r  EEC (100 m i l l i o n ,  1 m i l l i o n ,  o r  1 

hundred t h o u s a n d  c e l l s )  from (6-1 X 15-1) B5D5 c h i c k e n s ,  1 

m i l l i o n  l y s e d  X3C from 3 53 5 c h i c k e n s ,  or  1 m i l l i o n  v i a b l e  

'A EC from (b-1 X 15-1) 3 2b 2 c h i c k e n s  was made on cays  z e r o ,  

two,  s e v e n ,  14,  and 2 1.

Immunizaticn Excerimert  s

R e c i p i e n t  (6-1 X 15-1) B2B2 c h i c k e n s  were i n o c u l a t e d  

e i t h e r  s u b c u t a n e o u s l y , I P ,  or  i n t r a v e n o u s l y  (IV) v i t h  e i t h e r  

v i a b l e  WEC o r  REC from (6-1 X 15-1) B 5B 5 c h i c k e n s ,  

(6-1 X 15-1)  B2B2 c h i c k e n s ,  or  l i n e  100 B2B2 c h i c k e n s .  

S u b cu t an eo us  i n o c u l a t i o n s  were made i n  t h e  d c r s a l  neck 

s u r f a c e  and t h e  v e n t r a l  s u r f a c e  b e s i d e  t he  b r e a s t  t o n e  a t  2 1 

days  o f  a g e .  The s u b c u t a n e o u s  i n o c u l u i  c o n s i s t e d  of  1 

m i l l i o n  c e l l s  in  0 . 3  ml cf an e mu l s io n  of  PBS and F r e u n d s  

comp le t e  a d j u v a n t  ( H e r b e r t  19 78 ) .  I P  i n o c u l a t i o n s  were made 

v i t h  5 m i l l i o n  c e l l s  in 0 . 2  ml E3S a t  21 and 28 days  of  a g e .  

IV i n o c u l a t i o n s  were made i n  the  b r a c h i a l  v e i n  of  t h e  l e f t  

King with 5 m i l l i o n  c e l l s  in  0 . 1  ml PBS a t  28 and 4 1 days  c f  

aqe.

TESTS FCR TCIEEANCE

C hi c k e n s  i n  e x p e r i m e n t s  i n v o l v i n g  i n o c u l a t i o n  o f  whole 

b l ood  and i n  t h o se  i n v o l v i n g  i n o c u l a t i o n s  o f  100 m i l l i o n  and 

1 m i l l i o n  WBC and RBC from (6-1 X 15-1) B5B5 c h i c k e n s  were 

t e s t e d  on day 27 f o r  a n t i b o d y  t oward  c e l l s  from B5B5
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c h i c k e n s  u s in q  s l i d e  h e n a q g l u t i r a t i c n  t e s t s  {Hudscr and Hay 

1 976) .  Sera  were o b t a i n e d  frcm b l e e d  drawn f rcm t he  

I r a c h i a l  v e i r .  T e s t  c e l l s  were s i s p e n d e a  a t  two p e r c e n t  i n  

EES. The p o s i t i v e  c c n t r c l  c o n s i s t e d  of  a kncwr a r t i s e r a  t o  

c e l l s  f rom 35E5 c h i c k e n s .  A Cccmbs t e s t  ( m o d i f i c a t i o n  o f  

Cccmbs e t  a l .  1945) was used t o  t e s t  f o r  i n c o m p l e t e

a n t i b o d y  i n  t h e  serum s a mp l es  from c h i c k e n s  i n o c u l a t e d  w i t h  

100 m i l l i o n  and 1 m i l l i o n  SEC from E5E5 c h i c k e r s .  Serum 

samples  had t e e n  f r o z e n  a t  - 2 2 c  f o r  a p p r o x i m a t e l y  s i x  

mcnths.  Cne t e n t h  m i l l i l i t e r  c f  two p e r c e n t  SEC in PBS was 

mixed wi th  0 . 1  ml t e s t  serum and i n c u b a t e d  a t  37C f o r  cne 

h cur .  R3C' s were washed t h r e e  t i m e s  i n  PES and 0 . 1  ml 

r a b b i t  a n t i - c h i c k e n  IqG (Mi les  L a b o r a t o r i e s  I n c . ,  E l k h a r t  

I nd ia na )  added-  A c t i v i t y  c f  t h e  r a b b i t  a n t i - c h i c k e n  IgG was 

conf i rmed  t y  i t s  a b i l i t y  t c  b l o ck  t h e  b i n d i n g  o f  

f  l u o c e s c i n - c c n - j u q a t e d  r a t b i t  a n t i - c h i c k e n  IgG (Mi les  

L a b o r a t o r i e s  I n c . ,  E l k h a r t  I n d i a n a )  cn the  s u r f a c e  o f  WEC- 

The m i x t u r e  was i n c u b a t e d  f o r  t e n  m i n u t e s ,  c e n t r i f u g e d  f o r  

two m i n u t e s  a t  400 x q,  and o b s e r v e d  f o r  c lumped c e l l s .  

Washed, u n t r e a t e d  RBC were mixed wi th r a b b i t  a n t i - c h i c k e n  

IqG and shewed no a q g l u t i n a t i o n .

A l l o q r a f t  t o l e r a n c e  was t e s t e d  by o b s e r v i n g  t h e  f a t e  o f  

d o r s a l  s k i n  q r a f t s  on (6-1 X 15-1)  E 23 2 r e c i p i e n t s .  Sk i n  

donor  c h i c k e n s  were k i l l e d  and p o r t i o n s  o f  d c r s a l  s k i n  

a p p r o x i m a t e l y  t h r e e  c e n t i m e t e r s  s q u a r e  i m m e d i a t e l y  removed 

and f l o a t e d  on EEMI 1640 medium. G r a f t  r e c i p i e n t s ,  4-weeks  

c l d ,  were p lucked  cf  d c r s a l  f e a t h e r s ,  swabbed wi th  t i n c t u r e
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of i o d i n e ,  and a n e s t h e t i z e d  w i t h  17a:q/100qm t od y  weight  of  

ke tamine  i n t r a m u s c u l a r l y  i n  the  t h i g h .  Twc c r a f t  b e d s ,  

a p p r o x i m a t e l y  C.5 cen  t i  ire te r s  s c u a r e  were p r e p a r e d  on each  

r e c i p i e n t .  Skir.  from (6-1 X 15-1) E535 d o n o r s  has p l a c e d  i n  

cne q r a f t  bed and s k i n  f rcm e i t h e r  (6-1 X 15-1) E2E2 o r  l i n e  

1C5 324B24 d onor s  f i t t e d  i n t o  t he  s econd  bed.  Each g r a f t  

was c o v e r e d  with s t e r i l e  qauze  and t a p e d  s e c u r e l y .

R e c i p i e n t  c h i c k e n s  were i n d i v i d u a l l y  caged and n c i i t o r e d  f o r  

a c u t e  q r a f t  r e j e c t i o n  cn cays  f i v e ,  s e v e n ,  n i n e  and 19 a f t e r  

q r a f t i n q .  A d r y ,  b r i t t l e ,  b l a c k  q r a f t  was i n t e r p r e t e d  a s  a 

p o s i t i v e  i n d i c a t i o n  o f  r e j e c t i o n  ( P c l l e y  j t  a l .  1S60) .

MEASUREMENT CF Gj?J[£T VS. HOST fGV3) ACTIVITY

A s p l e e n  weigh t  a s s a y  was r s e d  t o  a s s e s s  GVE a c t i v i t y  

r e s u l t i n g  f rcm c e l l  i n o c u l a t i o n .  Samples  of  c o n t r o l  and 

c e l l  r e c i p i e n t  c h i c k e n s  were s a c r i f i c e d  cn day z e r o ,  e i g h t ,  

15, 22,  and 26,  body v e i q h t  r e c o r d e d  and t h e  s p l e e n  removed

and weighed i m m e d i a t e l y .  GVH r e s p o n s e  was c a l c u l a t e d

a c c o r d i n g  t c  t h e  f o l l o w i n g  s p l e e n  i n d e x  (Ford 1976) :

S p l een  weigh t  /  • S p l e en  w e ig h t
Spleen i n d e x  = --------------- /  mean ------------------------  c o n t r o l s

Body w e i g h t /  Body weight

At i ndex  c f  1 .3 o r  q r e a t e r  was c o n s i d e r e d  s i g n i f i c a n t  (Ford 

1678).



33

A I L C A K T I S E F . A  PF.C  E U C T I C  K

Ad u l t  h a l f - s i b  3232 and E5E5 (6-1 X 15-1) c h i c k e n s  were 

q iven  IV i n c c u l a t i o n s  i n  t h e  t r a c h i a l  ve in  c f  cne c l  c f  500 

c i l l i o n  c e l l s / n i l ,  F i c c l l - H y p a q u e  s e p a r a t e d  WBC from the  

r e c i p r o c a l  g e n o t y p e .  A f t e r  twc weeks t h e y  were r e - i mm u ni z ed  

with c e l l s  f rcm t h e  same s o u r c e  used i n  t h e  p r i m a r y  

i m m u n i z a t i o n .  Six days  a f t e r  t h e  second i m m u n i z a t i o n  serum 

was c o l l e c t e d  and t e s t e d  f o r  a g q l u t i n a t i o n  of  b c t t  s y n g e n e i c  

and d cno r  W3C and EQC. 3 l c c d  was drawn a s e p t i c a l l y  v i a  t h e  

b r a c h i a l  v e i n .

A B S O B F U C N  OF A I 1 C A K I I S F E A

A l l c a n t i s e r a  d i l u t e d  1:10 i n  PES were s p e c i f i c a l l y  

a bs or bed  hy s e c o n d a r y  c u l t u r e  n o n c l a y e r s  ( a p p r o x i m a t e l y  3 -4  

m i l l i o n  c e l l s / m c n o l a y e r ) of  (6-1 X 15-1) 32B2. E53 5 . and

l i n e  105 E24E24 CEF, i n c l u d i n g  b o t h  Rous sa rccma v i r u s  

( E S V ) - i n f e c t e d  and u n i n f e c t e d  c u l t u r e s .  The

c e l l - a l l o a r t i s e r a  m i x t u r e  was i n c u b a t e d  a t  37c f c i  cne  hour  

wi th  q e n t l e  s h a k i n g .  A b s o r p t i o n  was r e p e a t e d  t h r e e  t i m e s .

AGGIDUM 1IC N ASSAY

The a l l o a n t i s e r a  were t e s t e d  f o r  a b i l i t y  t o  

s p e c i f i c a l l y  a q q l u t i n a t e  (6-1 X 15-1) E5 g e n e r a t i o n  32D2 and 

E5E5 EEC ( 2% i n  PES) .  Sera  f rcm c h i c k e n s  in i n n u n i z a t i c n
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e x p e r i i a e n t s  were t e s t e d  f o r  a q q l u t i n a t i r q  a n t i b o d y  toward 

t h e  c e l l  t y p e  i r c c u l a t e d .  C o n t r o l  c h i c k e n s  were t e s t e d  f e e  

a q q l u t i n a t i r q  a n t i b e d y  toward B5£5 EEC e x c e p t  iD t h e  l i n e  

1C0 e x p e r i m e n t s  where l i n e  100 SBC were used-  The s e r a  were 

t e s t e d  i n  a d o u b l i n q  d i l u t i o n  . s e r i e s  s t a r t i n q  wi th  a 1:2 

d i l u t i o n -  C c n t i c l s  of  c e l l s  in  PBS were used t h r o u g h o u t .

F1DOE ESCENT JMIECTV ASSAY

One t e n t h  m i l l i l i t e r  o f  a 13 c e l l  s u s p e n s i o n  was mixed 

with 0 .1 ml o f  1 :16  PBS d i l u t e d  r a t b i t  a E t i - c h i c k e n  IgG 

IMiles L a b o r a t o r i e s  I n c . ,  E l k h a r t  I n d i a n a )  and s hak en  g e n t l y  

a t  37c f o r  t en  m i n u t e s .  C e l l s  were washed i n  PES and

r e s u s p e n d e d  i n  0.1 ml EES, 0 . 1  ml t e s t  serum added and

shaken g e n t l y  a t  37C f o r  ten mi n u t e s .  C e l l s  were washed

twice  i n  PBS and r e s u s p e n d e d  i n  0 .1 ml PBS, 0 . 1  ml FITC 

c c n i u q a t e c  r a b b i t  a n t i - c h i c k e  r. IqG (Mi les  L a b o r a t o r i e s  I n c . ,  

E l k h a r t  I n d i a n a )  addec and shaken g e n t l y  a t  37C f o r  t e n

mi nu t es .  C e l l s  were washed t h r e e  t i m e s  iE PBS and 

r e s u s p e n d e d  i n  0.1 ml PES, a wet mount p r e p a r e d  and c e l l s  

observed  f o r  f l u o r e s c e n c e  wi th  a R e i c h e r t  f l u o r e s c e n c e  

microscope  ( e x c i t i n q  f i l t e r  #KG-2/BG-12,  h a r r i e r  f i l t e r  

# 1.5/CGI 1/GG-S) .  one hundred  c e l l s  were c o u n t e d -
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CYTQICXICITY ASSAY

Lympfcocy te 

c f t he  5 1C t 

157 5, McGra i l  

s p l e n o c y t e s  frcm 

turners ( turner  s c o r e  

h a r d e s t )  and 

c e l l s  were 

105 B24324

A l i q u o t s  cf  

EEMI 1540+

F a lc cn  3040 

B S V - i n f e c t e d  

C'EF. A f t e r  48 

d i s c a r d e d  and 

lymphocytes  added t c  

e f f e c t o r - t a r q e t  c e l l  comb 

Iwo s e t s  c f  t a r q e t  c e l l s  

t y p e s  p e r  s e t ) ,  i n c u t a  

c o n t r o l s .  The m i c r o t i  t e r  

48 h o u r s ,  t h e  median v i t h  

washed t h o x o u q h l y  w i t h  PBS 

s p e c i f i c  a c t i v i t y  = 50-4 

a t  a c o n c e n t r a t i c r  cf  C.5 

The p l a t e s  were i n c u h a  

d i s c a r d e d  and t he  p l a t e s

i c a t i c  n 

e t  a l .  

e l l s  were 

E S V- induced  

cf  s p l e e n  

T a r g e t  

and l i n e  

d B5B5 CEF. 

in  0 .1  ml 

w e l l s  o f  a 

m i c r c t i t e r  p l a t e -  

s e p a r a t e  p l a t e s  f rom u n i n f e c t e d  

a t  37C,  t h e  medium was 

1540+ c o n t a i n i n g  e r e  m i l l i o n

a p p r o p r i a t e  w e l l s .  Each 

i n a t i c n  was r e p e a t e d  ir. f i v e  w e l l s -  

( f i v e  w e l l s  o f  each  o f  t i e  f i v e  CEF 

t e d  i n  medium o n l y ,  were used  as  

p l a t e s  were i n c u b a t e d  a t  37c f o r  

dead c e l l s  d i s c a r d e d  and t h e  w e l l s  

Na2(5 1)Crc4 (sodium c h r o m a t e ,  

00 mCi/mqCr) was added t c  each w e l l  

uCi in  0.  1 ml B E HI 1640+ medium- 

t e d  t h r e e  h o u r s  a t  3 7 c ,  t h e  medium 

washed t h r e e  t i m e s  w i t h  PBS. The

c y c c t c x i c i t y  was t e s t e d  u s i n q  a mcci f  

u pt ake  n i c r c c y t c t c x i c i t y  a s s a y  (Hore 

e t  a 1. 1 9 78 ) .  E f f e c t o r  c

s i x  week c l d  c h i c k e n s  wi th  

s c f  t h r e e  cr  f c u r  a t  t im e  

from c h i c k e n s  u n i n o c u l a t e d  wi th  BSV- 

(6-1 X 15-1)  F5 q e n e r a t i c n  E2E2, B5B5.

CEF i n c l u c i n q  B S V - i n f e c t e d  E2B2 an 

t e n  t h o u sa nd  t a r g e t  CEF, s u sp en de d  

medium were seeded  i n t c  a p p r o p r i a t e  

m i c r o t e s t  I I  t i s s u e  c u l t u r e  

CEF were i n  

h our s  i n c u b a t i o n  

0.1  ml EEMI
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re ina in inq  t a r q e t -  c e l l s  were t r y F s i n i z e d ,  t r a n s f e r r e d  t c  

i n d i v i d u a l  BUM c a p s u l e s  and c oun t ed  f o r  one minute  i n  a 

Packard  t r i - c a r b  l i q u i d  s c i n t i l l a t i c n  c o u n t e r '  (Model 3320) 

v i th  an a t t a c h e d  au toqamaa  s p e c t r o m e t e r .

The p e r c e n t  c y t o t o x i c i t y  f o r  each  e f f e c t o r - t a r g e t  c e l l  

c o m b i n a t i o n  was c a l c u l a t e d  as  f o l l o w s :

Mean 5 l Cr  c . p . m .  c o n t r o l  -  Mean 5 l Cr  c . F . m .  t e s t  sample- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - x 10o
Mean 5 l Cr  c . p .m.  c o n t r o l

N e q a t i v e  c y t o t o x i c i t y  v a l u e s  were i n t e r p r e t e d  a s  c o m p l e t e  

abs ence  o f  t a r g e t  c e l l  l y s i s .

VIRGS AND VIBES IKCCOIATICN

A h i q h l y  p u r i f i e d  p s e u d o t y p e  o f  Bryan H i q h - t i t e r  Reus 

sarcoma v i r u s ,  s ub gr ou p  A, d e s i g n a t e d  03 ESV (BAV-1) 

a b b r e v i a t e d  ESV-1, s u p p l i e d  by L. E. C r i t t e n d e n  of  t h e  RPEL, 

and s t o r e d  in  l i q u i d  N i t r o q e r ,  was used i n  t h i s  r e s e a r c h -  

I t e  s t o c k  v i r u s  was d i l u t e d  i r  Harks  b a l a n c e d  s a l t s  s o l u t i o n  

c o n t a i n i n g  55 f e t a l  c a l f  serum,  ICO u n i t s / m l  p e n i c i l l i n ,  100 

uq/ml  s t r e p t o m y c i n ,  and 100 ug/ml  h y a l a u r o n i d a s e .  V i r u s  

i n o c u l a t e d  c h i c k e n s  r e c e i v e d  0 . 05  ml o f  a 1 : 1000 d i l u t i o n  

of s t o c k  v i r u s  { a p p r o x i m a t e l y  10 p o c k - f c r m i n q  u n i t s  cn the  

c h o r i o a l l a n t o i c  a e a t r a n e s  o f  s u s c e p t i b l e  embryos)  

i n t r a d e r m a l l y ,  i n  t h e  l e f t  winqwet  a t  f o u r  weeks c f  age  i n  

p a r t i a l  t c l e r a n c e ,  c y t o t o x i c i t y  and a l l c a n t i s e r a  e x p e r i m e n t s  

and s i x  weeks c f  ag e  i n  i m m u n i z a t i o n  e x p e r i m e n t s .
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ESV— 1— i n f e c t e d  CPF were a t t a i n e d  t y  u s i n q  a 

m c a i f i c a t i c c  c f  t h e  t e c h n i q u e  o f  H a r a f u s a  (1S6S) .  

Ap p ro x ima te ly  5C* c c r f l r e n t  m c r c l a y e r s  »ere o v e r l a y e d  w i t h  

0.1 ml o f  E£AF-dext ran  i n  EFMI 1640+ <240 u g / E l )  a rd  0-5  a 1

of  SSV-1 a t  a 1 : 1000 f i n a l  d i l u t i o n  i n  BPMI 164C + .  A f t e r  

a d s o r p t i o n  c f  v i r u s  f cx  cne h o t r  a t  37C t h e  c u l t u r e s  were 

washed and r e - i n c u b a t e d  i n  BPMI 1640+ f o r  48 h ou r s  p r i o r  t c  

use i n  t h e  a l l c a n t i s e r u s  c r  c y t o t o x i c i t y  a s s a j s -  Vi rus  

i n f e c t e d  and u n i n f e c t e d  c u l t u r e s  were h a n d l e d  a t  s e p a r a t e  

t im es  and i n  s e p a r a t e  f a c i l i t i e s  p r i o r  t o  c y t o t c x i c  a s s a y s .

T O C O S  ME AS CRE ME NT

Tumors a p p e a r e d  on t h e  s i t e  o f  v i r u s  i n o c u l a t i o n  a t  

a p p r o x i m a t e l y  t en  days  p o s t  i n o c u l a t i o n  (PI) and were 

s u b j e c t i v e l y  s c o r e d  f o r  s i z e  a t  weekly i n t e r v a l s  between 14 

and 70 day s  P I .  Tumor s c o r e s  were based  upon t he  f o l l o w i n g  

c r i t e r i a  ( C c l l i n s  e t  a_l. 1977) .
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Score C r i t e r i o n

0 No p a l p a b l e  tui ror

1 Tumor > 0 and < 0 . 5  era d i a m e t e r

2 Tuner  > 0 . 5  cn and < 1.2 cn d i a m e t e r

3 Turner > 1 .2  cm and < 1/2 wingweb a r e a

4 Turner > 1 / 2  b e t  < t o t a l  wingweb a r e a

5 Turner f i l l s  wingweb

6 Tumor e x t e n d s  bey end winqweb

Eased upon t h e  c r i t e r i a  below a turner p r o f i l e  i r .dex (TPI)

was a s s i q n e d  i c c l l i n s  j_t a j .  1977) .

TPI C r i t e r i o n

1 Comple te  r e g r e s s i o n  by 28 days-

2 Comple te  r e g r e s s i c n  by 56 d a y s .

3 Comple te  r e q r e s s i o n  by 70 da ys ,
cr  a ' d e c r e a s i n g  s l o p e ,  c r  c o m p l e t e  r e g r e s s i o n  
by 56 days  f o l l o w e d  by r e c u r r e n c e .

h G e n e r a l  upward t r e n d ,  c r  p l a t e a u ;
s l i q h t  r e q r e s s i o n  a f t e r  56 days -

5 T e r m i n a l  turner p r i o r  t o  70 d a y s .

A necropsy was performed upon c h i c ke n s  which died during an 

exper iment .

STATISTICAL ANALYSIS

A n a l y s i s  o f  v a r i a n c e  was used  t o  s t a t i s t i c a l l y  examine  

the d a t a  wi th s t a t i s t i c a l  s i g n i f i c a n c e  d e t e r m i n e d  a t  

P < 0 .05  (Snedecor  and Cochran 1967) .  A mean s e p a r a t i o n
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t e s t  a p p r o p r i a t e  t c  e q u a l  and unequa l  s u b c l a s s  n u m b e r s ,  was 

used (Dixcn a r c  Duncan 1975) .

iar tia1 T e l eranee £ xperiments

Tumor e x p e r i m e n t s  were a r r a n g e d  i n  a c o m p l e t e l y  

randomized  d e s i q n  wi th  t b e  d e p e n d e n t  v a r i a b l e  b e i n g  TPI and 

the i n d e p e n d e n t  v a r i a b l e  b e i n g  t y p e  c f  i nocul um-  E r r o r  mean 

s q u a r e s  c f  e x p e r i m e n t s  w i t h i r  t he  same e x p e r i m e n t  t y p e  were 

t e s t e d  f o r  hc i rcqene i ty  c f  v a r i a n c e  and i n  a l l  c a s e s  t h e  

e r r o r  mean s q u a r e s  p r oved  to  be homogenous a l l c w i r q  F o o l i n g  

c f  e x p e r i m e n t s .  The p e e l e d  e x p e r i m e n t s  were a r r a n q e d  i n  a 

randomized  b l o ck  d e s i q n  wi th e x p e r i m e n t s  t r e a t e d  as  b l c c k s -  

I h e  d e p en de n t  v a r i a b l e  was TPI and th e  i n d e p e n d e n t  v a r i a b l e  

was t y p e  o f  i no c u l u m .

Cy t o t o x i c i t y  and A l l o a n t i s e r a  Experiments

P e r c e n t  c y t o t o x i c i t y  and p e r c e n t  f l u o r e s c i n g  c e l l s  were 

a n a l y s e d  i n  t h e  same way- P e r c e n t a g e s  were c o n v e r t e d  to  an 

anq le  ( a n g l e  = a r c s i n > / p e r c e n t )  and i n  the  c a s e  c f  p e r c e n t

c y t o t o x i c i t y  were coded t o  a p o s i t i v e  v a l u e  p r i o r  t c  t h e

a r a l y s i s  c f  v a r i a n c e  ( Snedecc r  and Cochran 1S67) .  The 

e x p e r i m e n t s  were a r r a n g e d  i n  a c o m p l e t e l y  r a nd o m i z e d  d e s i q n .  

In  t he  c y t o t o x i c i t y  e x p e r i m e n t  the  d e p e n d e n t  v a r i a b l e  was 

the t r a n s f o r m e d  p e r c e r t  c y t o t o x i c i t y  and t h e  i n d e p e n d e n t  

v a r i a b l e  was t h e  t y p e  o f  t a r g e t  c e l l -  Data  c o n c e r n i n g  

lymphocy t es  f rcm r c r ma l  c h i c k e n s  were a n a l y s e d  s e p a r a t e l y

from t h a t  c f  tumor t e a r i n g  c h i c k e n s .  In  t h e  f l u o r e s c e n c e
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e x p e r i m e n t  t h e  d e p e n d e n t  v a r i a b l e  was t h e  t r a n s f o r m e d  

p e r c e n t  i l u c r e s c i n g  c e l l s  and t h e  i n d e p e n d e n t  v a r i a b l e  was 

days  p o s t i n c c n l a t i c n .  Data  cn each  of the f o u r  t a r g e t  c e l l  

t y pes  were a n a l y s e d  s e p a r a t e l y .

I n  a l l c a n t i s e r a  e x p e r i m e n t s  t i t e r s  of <2 were t a k e n  as  

1 i n  t h e  a n a l y s i s .  l i t e r s  were t r a n s f o r m e d  by t a k i n g  

Icq ( t i t e r )  b e f o r e  a n a l y s i s  of  v a r i a n c e  (Lutz  1E78) .  Ihe  

e x p e r i m e n t s  were a r r a n g e d  i n  a c o m p l e t e l y  r an domiz ed  d e s i g n .  

I h e  d e p e n d e n t  v a r i a b l e  was th e  t r a n s f o r m e d  t i t e r  v a l ue  and 

t t e  i n d e p e n d e n t  v a r i a b l e  was the t ype  of  a b s o r b i n g  CEF 

combined wi th one of  t h e  BBC t a r q e t s .  Data  were no t  

a n a l y s e d  be tween a l l c a n t i s e r a  t y p e s .

Immunization Experiments

l umor  e x p e r i m e n t s  were a r r a n g e d  i n  a c o m p l e t e l y  

randomized d e s i g n  wi th  t h e  d e p e n d e n t  v a r i a b l e  b e i n g  TEI and 

the i n d e p e n d e n t  v a r i a b l e  b e i n g  t h e  type  o f  i n c c u l c n .



C H A P T E R  1 1 1

RSSLL1S

T h i s  r e s e a r c h  may be d i v i d e d  i n t o  t h r e e  s e q me n ts :  

a) P a r t i a l  t o l e r a n c e  e x p e r i m e n t s ;  b) C y t o t o x i c i t y  and 

a l l o a n t i s e r a  e x p e r i m e n t s ;  and c) I mmu ni za t i on  e x p e r i m e n t s .  

Al l  of  t h e  s t u d i e s  were d e s i g n e d  t c  t e s t  t h e  h y p o t h e s i s  t h a t  

{6-1 X 15-1) E5B5 c h i c k e n s  have RSV-1— i n d u c e d  tumors  t h a t  

q r c s  p r o q r e s s i v e l y  t o  d e a t h /  i n  p a r t  b e c a u s e  h o s t  MHC 

a n t i q e n  c r o s s - r e a c t s  wi th tumor  a s s o c i a t e d  a n t i q e r .

PARTIAL TOLERANCE EXEERICElilS

(6-1 X 15-1) E2B2 and E5E5 c h i c k e n s  a e r e  used in  t h e s e  

s t u d i e s .  E2B2 c h i c k e n s  were a l w a y s  t h e  h o s t  chicJcens i r  

which p a r t i a l  t o l e r a n c e  t o  E5 a n t i q e n  was e l i c i t e d .  L in e  

UNfl 105 B2t)B2h c h i c k e r s  a e r e  used a s  a n e g a t i v e  c o n t r o l  i n  

the  s k i n  g r a f t  e x p e r i m e n t s .

The nechanism c f  t h e  p a r t i a l  t o l e r a n c e  was no t  

i m p o r t a n t  t o  t h e s e  e x p e r i m e n t s .  Sha t  was i m p o r t a n t  was t o  

obse rve  whether  o r  n o t  c e l l s  from E5B5 i n d i v i d u a l s  e l i c i t e d  

a s t a t e  o f  s p e c i f i c  immune p a r a l y s i s  which i n  t u r n  would 

a r f e c t  RSV—1 - - i n d u c e d  tumor g r o w t h .

4 1
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The c r i t e r i a  *of p a r t i a l  t o l e r a n c e  were a bs e nc e  of  

compl e t e  and i n c o n p l e t e  a n t i b o d y  toward t he  c e l l  t y p e  us ed  

to i n d u c e  p a r t i a l  t o l e r a n c e  a r d  a c c e p t a n c e  of s k i n  

a l l c q r a f t s  from B55 5 d o n e r s  by E2E 2 c h i c k e n s .  An t ibod y  

a g a i n s t  t h e  c e l l u l a r  t y p e s  was n o t  d e t e c t e d  i n  any t e s t e d  

c h i c k e n s  a t  27 days  of  a g e .  D o r s a l  s k i n  g r a f t  r e s u l t s  a r e  

q iven  i n  T a b l e  1. I n  u n i n o c u l a t e d  E2B2 c h i c k e E s  30 p e r c e n t  

of 15 g r a f t s  from E2E2 d o n o r s  were s t i l l  h e a l t h y  on day 14, 

whereas  a l l  15 q r a f t s  from B5B5 d o no r s  were r e j e c t e d  by day 

seven.  Where WEC o r  EEC from 35B5 c h i c k e n s  were i n o c u l a t e d ,  

q r a f t s  f rom E2E2 d o n o r s  s e r v e d  as  g r a f t  a c c e p t a n c e  c o n t r o l s  

and q r a f t s  from B24B24 d on or s  a s  q r a f t  r e j e c t i o n  c o n t r o l s .  

T w e n t y - s i x  to  £1 p e r c e n t  o f  t h e  q r a f t s  o f  E2B2 d o n o r s  were 

h e a l t h y  on day 14. For  q r a f t s  o f  E24B24 d o n or s  from z e r o  t o  

13 p e r c e n t  were h e a l t h y  on day s e ve n  t u t  a l l  were r e j e c t e d  

by day n i n e .  With i n o c u l a t i o n s  o f  v i a b l e  WBC, BBC, and 

l ys ed  WBC, f r c n  E535 c h i c k e n s ,  41 ,  3 4 ,  and 35 p e r c e n t ,

r e s p e c t i v e l y ,  of  q r a f t s  f rom B5B5 d o n o r s  were h e a l t h y  on day 

seven compared to  z e r o  p e r c e n t  f o r  t h o s e  r e c e i v i n g  no c e l l  

i n o c u l a t i o n s .  On day 14, 28 and 21 p e r c e n t  o f  q r a f t s  from 

S5B5 d o n or s  on c h i c k e n s  i n o c u l a t e d  wi th  v i a b l e  and l y s e d  WEC 

from B5B5 i n d i v i d u a l s ,  r e s p e c t i v e l y ,  were h e a l t h y  compared 

t o  z e r o  p e r c e n t  f o r  t h e  g r a f t s  from 35E5 d o no r s  on c h i c k e n s  

i n o c u l a t e d  wi th 3 5E5 REC and on u n i n o c u l a t e c  c h i c k e c s -  

I h e s e  r e s u l t s  i n d i c a t e d  a p a r t i a l  s t a t e  o f  t o l e r a r c e  t oward  

E5 c e l l  s u r f a c e  a n t i g e n s  e x i s t e d  i n  t r e a t e d  B2B2 c h i c k e n s  14 

days  a f t e r  s k i n  g r a f t i n g .  F u r t h e r m o r e ,  p a r t i a l  t o l e r a n c e



T ab le  1 . S k in  g r a f t  r e s u l t s  from  (6 -1  X 1 5 -1 ) B2B2 g r a f t  r e c i p i e n t s
r e c e i v i n g  an  in o cu lu m  c o n ta in in g  10® v i a b l e  WBC, RBC, o r  ly s e d  
WBC from  (6 -1  X 1 5 -1 ) B5B5 c h ic k e n s . .

Type o f  c e l l  
in o cu lu m

Number o f  
g r a f t s 3

B g e n o ty p e  o f  H e a l th y  s k in  g r a f t s  (%) 
g r a f t  d o n o r  5 7 9

on  d a y :  
14

U n in o c u la te d 15 5 /5 30 0 0 0
15 2 /2 47 40 30 30

V ia b le  WBC 32 5 /5 68 41 31 28
16 2 /2 81 81 81 81
16 2 4 /2 4 38 13 . 0 0

V ia b le  RBC 35 5 /5 43 34 0 0
17 2 /2 82 71 47 41
18 2 4 /2 4 22 1 0 0

L ysed  WBC 34 5 /5 44 35 21 21
19 2 /2 37 32 26 26
15 2 4 /2 4 20 0 0 0

aTwo g r a f t s  p e r  c h ic k e n .
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was s p e c i f i c  t c  35 a n t i q e n  s i n c e  q r a f t s  f rom B53 5 c h i c k e n s  

were f r e q u e n t l y  a c c e p t e d  b u t  g r a f t s  from B24E24 c h i c k e n s  

never  were .

Ta b i c  2 g i v e s  t h e  r e s p o n s e  c£ p a r t i a l l y  t o l e r a n t  and 

c c n t r o l  c h i c k e n s  to FSV-1— i n d u c e d  t a m e r s  p r e s e n t e d  i n  twe 

ways: 1} as  mean TPI a n d ;  2) a s  t he  p e r c e n t  d i s t r i b u t i o n

cf  a n i m a l s  a c c o r d i n g  t o  TPI .  E2E2 c h i c k e n s  were i n o c u l a t e d  

with B5 a n t i q e n  i n  t h e  manner shown i n  t h e  p r e v i o u s  s e t  o f  

e x p e r i m e n t s  t c  p r oduce  p a r t i a l  t o l e r a n c e  t o  B5 a n t i q e n .

With r e s p e c t  t c  mean T FI ,  p a r t i c u l a t e  c o n t r o l  

i n o c u l a t i o n s  o f  E2E2 WEC o r  BBC i n t o  B2B2 h o s t s  qave mean 

T E I ' s  of  3.C and 2 . 8 ,  r e s p e c t i v e l y ,  and e ac h  was n o t  

s i g n i f i c a n t l y  d i f f e r e n t  from t h e  mean TPI c f  2 .1  f o r  t h e  

u r i n o c u l a t e d  B2B2 c h i c k e n s .  B2E2 c h i c k e n s  i n o c u l a t e d  wi th  

BEB5 b l oo d  had a mean TPI of  3 . 7  which was s i g r i f i c a n t l y  

h i q h e r  t h a n  t h e  mean T P I ' s  o f  2 . 8  and 3 . 1  f o r  PES t r e a t e d  

aEd u n i r . o c u l a t e d  E2E2 c h i c k e n s ,  r e s p e c t i v e l y .  B2E2 c h i c k e n s  

i n o c u l a t e d  wi th 100 m i l l i o n  B5E5 v i a b l e  BBC had a mean TPI 

of 3 . 9  which was s i q n i f i c a n t l y  h i q h e r  t h a n  t h e  Bean TPI o f  

3.1 f o r  u n i n c c u l a t e d  E2E2 c h i c k e n s .  B2E2 c h i c k e n s  

i n c c u l a t e d  wi t h  100 B i l l i o n  B5E5 v i a b l e  BBC, h o w e v e r ,  had a 

mean TPI o f  3 . 4  which was n o t  s i g n i f i c a n t l y  d i f f e r e n t  from 

t h a t  o f  3 . 9  for  B2B2 c h i c k e n s  i n c c u l a t e d  wi th 100 m i l l i o n  

I35B5 v i a b l e  SEC and t h a t  o f  3 . 1  f o r  u n i n o c u l a t e d  B2B2 

c h i c k e n s .  B252 c h i c k e n s  i n o c u l a t e d  wi th  1 m i l l i o n  B5E5 

v i a b l e  WEC o r  EEC had mean T P I ' s  c f  4 . 3  and 3 . 8 ,  

r e s p e c t i v e l y ,  which were n o t  s i g n i f i c a n t l y  d i f f e r e n t  f rom



T a b le  2 .  Mean T PIa  o f  (6 -1  X 1 5 -1 ) B2B2 r e c i p i e n t s  w i th  i n o c u la  c o n ta in in g  v a r io u s  ty p e s  and  num bers o f  
c e l l s .

B G en o ty p e  o f  
c e l l  d o n o r

Type o f  c e l l  
in o cu lu m

N o. o f  c e l l s  
in o c u la t e d

N o. o f  
e x p e r im e n ts

No. o f  
a n im a ls

P e r c e n t  d i s t r i b u t i o n  o f  
a n im a ls  a c c o rd in g  t o  T P I: 

1 2 3 4 5

Mean
T P IC

2 /2 V ia b le  WBC 22 14 27 23 23 14 3 ,0 A
V ia b le  RBC 10& 2 19 5 21 42 11 21 2 .8 A
U n in o c u la te d 29 7 28 24 34 7 3 .1 A

5 /5 B lood 36 6 6 25 44 19 3 .7 A
PBS b 2 28 14 36 21 18 11 2 .8 B
U n in o c u la te d 29 7 28 34 14 17 3 . IB

5 /5 V ia b le  WBC 28 0 7 32 22 39 3.9A
V ia b le  RBC 10s 3 37 3 19 35 22 22 3 . 4 ^
U n in o c u la te d 41 7 17 42 29 5 3.1B

5 /5 V ia b le  WBC 26 0 0 19 31 50 4 .3 A
V ia b le  RBC 106 3 24 0 17 13 42 29 3 .8 a
U n in o c u la te d 28 7 25 32 36 0 3 .0 b

5 /5 V ia b le  WBC 23 0 9 17 31 43 4 .1 a
V ia b le  RBC 105 3 24 0 8 25 17 50 4 .1 a
U n in o c u la te d 27 11 37 22 19 11 2 .8 b

5 /5 L y sed  WBC 106 3 27 0 11 22 30 37 3 ,9 a
U n in o c u la te d 31 10 42 19 26 3 2 .7 b

a  Tumor p r o f i l e  in d e x  o f  R SV -induced  tu m o rs

b  S ee  M a te r i a l s  an d  M ethods

c  M eans w i t h i n  a  g iv e n  e x p e r im e n t ty p e  h a v in g  no  s u p e r s c r i p t s  i n  common a r e  s i g n i f i c a n t l y  d i f f e r e n t ,  
P < 0 .0 5 .
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each o t h e r  b u t  each o f  which was s i q n i f i c a r t l y  d i f f e r e n t  

from t h e  near. TPI cf  3-0 f c r  u n i n c c u l a t e d  B2B2 c h i c k e n s .  

E2E2 c h i c k e r s  i n c c u l a t e d  with 100 t h o us a n d  3 5e 5 v i a b l e  SBC 

or K5C had mean T P I ' s  c f  4 . 1 ,  e ac h ,  and each  was 

s i q n i f i c a n t  ly d i f f e r e n t  from t h e  mean TPI o f  2 . 8  f o r  

u n i n c c u l a t e d  E2B2 c h i c k e n s .  E2E2 c h i c k e n s  i n o c u l a t e d  wi th  1 

m i l l i o n  l y s e d  W3C had a mean 1P.I c f  3 . 9  which was 

s i g n i f i c a n t l y  h i q h e r  t h an  t h e  mean TPI of  2 . 7  f o r  

u r . i n c c u l a t t  d E2B2 c h i c k e n s .

With r e s p e c t  t o  p e r c e n t  d i s t r i b u t i o n  o f  a n i m a l s  

a c c o r d i n g  t o  TPI i t  was shown t h a t  t h e  i n c r e a s e  i r  mean TPI 

e x h i b i t e d  by E2B2 c h i c k e n s  p a r t i a l l y  t o l e r a n t  t o  e 5 a n t i g e n

was due t c  a d e c r e a s e  i n  t h e  number o f  c h i c k e n s  wi t h  T P I ' s

of  1 anc 2 ( c o m p l e t e l y  r e g r e s s i n g  c a t e g o r i e s )  and an 

i n c r e a s e  i n  t he  number o f  c h i c k e n s  wi th  T P I ' s  c f  4 and 5

( p r c q r e s s i n q  c a t e q c r i e s )  , whet  ccmpared to u n i n o c u l a t e d  

c c n t r o l  B2E2 c h i c k e n s .  F c r  e x am pl e ,  E2E2 c h i c k e n s  

i n o c u l a t e d  wi th 1 m i l l i o n  B5E5 v i a b l e  WBC shewed z e r o  

p e r c e n t  c f  t he  c h i c k e n s  i n  TPI c a t e g o r i e s  o f  1 a r d  2 w h i l e  

50 p e r c e n t  were i n  TPI c a t e g o r y  5 compared t o  1 and 25 

p e r c e n t  c f  u x i n o c u l a t e d  B2B2 c h i c k e n s  i n  TPI c a t e g o r i e s  1

and 2,  r e s p e c t i v e l y ,  a r d  z e r o  p e r c e n t  i n  c a t e g o r y  5.

To d e t e r m i n e  whe th e r  c r  n e t  a s e v e r e  GVH r e s p o n s e  was 

c c c u r i n q  i n  t he  t e s t  c h i c k e n s  d u r i n g  a n t i g e n i c  e x p o s u r e  a 

GVH ( s p l e e n  weiqht )  a s s a y  was u t i l i z e d .  I n  t h i s  a s s a y  a 

mean s p l e e n  i ndex  > 1.3 was i n t e r p r e t e d  a s  a s i g n i f i c a n t  

s p l e e n  e n l a r g e m e n t  o v e r  s p l e e n s  o f  u n i n o c u l a t e d  c c n t r o l



T a b le  3 .  G ra ft:  v s .  h o s t  r e s p o n s e  t o  i n o c u l a t i o n s  o f  10^ WBC o r  RBC from  (6 -1  X 1 5 -1 ) B5B5 o r  B2B2 
d o n o rs  i n t o  (6 -1  X 1 5 -1 ) B2B2 c h ic k e n s .

B G en o ty p e  o f  Type o f  c e l l  Number o f  c h ic k e n s  ________ Mean s p l e e n  in d e x  (d ay s)
c e l l  d o n o r_________ in o cu lu m _______s a c r i f i c e d  e a c h  d ay  0 8 15_______ 22_______ 28

5 /5 V ia b le  RBC 10 0 .9 9 1 .2 2 1 .0 5 1 .1 3 1 .0 9

5 /5 L y sed  WBC 10 1 .0 7 1 .2 7 1 .2 2 1 .1 7 1 .2 7

2 /2 V ia b le  WBC 10 1 .0 1 1 .2 0 1 .1 6 1 .1 0 1 .2 2

5 /5 V ia b le  WBC 10 1 .0 6 1 .2 7 1 .5 1 1 .2 4 1 .8 2

a  Mean s p l e e n  in d e x  > 1 . 3  was i n t e r p r e t e d  a s  a  s i g n i f i c a n t  s p l e e n  e n la rg e m e n t o v e r  s p le e n s  o f  
u n in o c u la te d  c o n t r o l  c h ic k e n s  (F o rd  1 9 7 8 ) .



c h i c k e n s  (Fcra  19 78 ) .  Ta b le  3 g i v e s  t h e  GVH r e s p o n s e  o f  

E2E2 c h i c k e n s  to i n c c u l a t i c n  wi th 1 m i l l i o n  c e l l s .  N e i t h e r  

P.EC o r  l y s e d  WBC frcm 5535 c h i c k e n s ,  n o r  iBC from 32B2 

c h i c k e n s  gave  s i q n i f  i c a n t  s p l e e n  en l a r q  erne n t  o v e r  

u n i n c c u l a t e d  E2E2 c h i c k e n s .  I n o c u l a t i o n s  o f  v i a b l e  WBC from 

e5 b5 c h i c k e n s ,  however ,  gave s i g n i f i c a n t  s p l e e n  e n l a r g e m e n t  

over  u n i n c c u l a t e d  c h i c k e r s  cn days  15 and 28,  i n d i c a t i n g  a 

GVH r e s p o n s e .

I n  summary,  t h e s e  e x p e r i m e n t s  showed t h a t  c r o s s e s  o f  

l i n e s  6-1 and 15-1 h a v i n q  a 32E2 MHC g e n o t y p e  when made 

p a r t i a l l y  t c l e r a n t  to v i a b l e  WBC, EEC, c r  l y s e d  WBC from

c o r r e s p o n d i n g  c h i c k e r s  c f  B5E5 KHC q e n o t y p e ,  e x i b i t e d  a

g r e a t e r  f r e q u e n c y  o f  p r o g r e s s i n g  BSV-1— i n d u c e d  turners  t h a n  

u n t r e a t e d  E2E2 c h i c k e n s .  C e l l  i n o c u l a  c o n s i s t i n g  of  100 

m i l l i o n ,  1 m i l l i o n ,  cr  100 t h o r s a n d  c e l l s  gave s i m i l a r  

r e s u l t s .  32B 2 c o n t r o l  c h i c k e r s  i n c c u l a t e d  with PES, o r  w i t h  

c e l l s  from E2E2 c h i c k e n s ,  qave r e s u l t s  n o t  s i g n i f i c a n t l y  

d i f f e r e n t  f rcm u n i n c c u l a t e d  B2 B2 c h i c k e n s  i n d i c a t i n g  t h a t  

i n c r e a s e d  tumor  qrowth  d i d  n o t  r e s u l t  f rcm a n c r - s p e c i f i c  

e f f e c t  r e s u l t i n g  f rom t h e  c e l l  i n o c u l a t i o n s .

A n o n - s p e c i f i c  e f f e c t  c f  c b r c n i c  GVH on tumor g rowt h  

vculd n o t  a p p e a r  t o  be t h e  e x p l a n a t i o n  f c r  t h e  r e s u l t s  

because :  a)  Lysed SBC and v i a b l e  EEC c o n t r i b u t e d  t o

i n c r e a s e d  tumor growth  b u t  no t  t o  GVH; b) d i f f e r e n t i a l  s k i n

q r a f t  r e s u l t s  were o bs e rv ed  i n d i c a t i n g  s p e c i f i c i t y  i n  t he

p a r t i a l  t c l e r a n c e ;  c) tumor g rowth  p a t t e r n s  were chan ged  

s i g n i f i c a n t l y  and i n  a manner t h a t  would n o t  a p p e a r  t c  be
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a t t r i b u t a b l e  t c  a m i l d  e f f e c t  o f  GVH.

CY1CTCXICITY JjK I ALL C A KT IS FB fl EXPERIMENTS

The se  e x p e r i m e n t s  were d e s i q n e d  t c  d e t e c t  

c r o s s - r e a c t i v i t y  be tween  B535 a n t i q e n  and ESV-1— i n d u c e d  

tcmor a s s o c i a t e d  a n t i q e n .  E2E2 and B5B5 c h i c k e n s  were f rom 

the  F4 and F5 q e n e r a t i c n s  o f  a c r o s s  o f  l i n e s  6-1 and 15-1.  

B24D24 c h i c k e n s  were from l i n e  UNH 105.

Twenty s i x - w e e k  c l d  E232 c h i c k e n s ,  t e n  u r i n o c u l a t e d  

wi th  BS V— 1 a r d  t e n  i e a r i n q  RSV-1— i n d u c e d  s a rc om as  (two 

weeks pos t -BSV-1— i n o c u l a t i o n ) ,  were t e s t e d  f o r  c y t o l y t i c  

l ymph ocy te s  ICL) a q a i n s t  B2E2 and E5E5 c h i c k e n  embryo 

f i b r o b l a s t  (CEE) t a r q e t s ,  b o t h  u n i n f e c t e c  and i n f e c t e d  wi th  

E£V-1. Six o f  t h e  E2E2 FSV-1— i n o c u l a t e d  c h i c k e r s  and s i x  

of  t h e  u n i n c c u l a t e d  c h i c k e n s  were a l s o  t e s t e d  f o r  CL a g a i n s t  

E24B24 CEr t a r c e t s .

Ta b l e  4 q i v e s  mean c y t o t o x i c i t y  p e r c e n t a g e s  f o r  t h e  

e f f e c t o r - t a r q e t  c e l l  c o m b i n a t i o n s .  Lymphocytes  f rom 

c h i c k e n s  u r i r c c u l a t e d  wi th  RSV-1 (normal  c h i c k e n s )  gave  mean 

c y t o t o x i c i t y  p e r c e n t a g e s  t o w a r d  t h e  f i v e  t a r g e t  CEF t y p e s  

r a n q i n q  f rom - 1 . 4  t o  0 . 0 ;  ncne s i g n i f i c a n t l y  d i f f e r e n t .  

Lymphocytes  f rcm c h i c k e n s  wi th ESV-1— i n d u c e d  tumors  gave  

mean c y t o t o x i c i t y  p e r c e n t a g e s  of  4 9 . 0 ,  2 3 . 3 ,  and 37 . 8  f o r  

t a r q e t s  o f  B2B 2 and B 5 E5 RSV-1— i n f e c t e d  and B 5B 5 u n i n f e c t e d  

CEF, r e s p e c t i v e l y ,  a l l  t h r e e  s i q n i f i c a n t l y  d i f f e r e n t  from 

the  c y t o t c x i c i t y  p e r c e n t a g e s  cf  - 9 . 0  and - 3 . 8  f o r  t a r g e t s  o f
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T a b le  4 .  Mean c y t o t o x i c i t y  f o r  ly m p h o c y te s  fro m  (6 -1  X 1 5 - l )p 5  B2B2 
c h ic k e n s  w i th  a n d  w i th o u t  RSV-1— in d u c e d  tu m o rs  t e s t e d  
a g a i n s t  e a c h  o f  t h e  f i v e  t a r g e t  CEFa  t y p e s .

T a r g e t CEF Mean c y t o t o x i c i t y ( p e r c e n t)
B G en o ty p e RSV-1 s t a t u s n o rm a l c h ic k e n s  tu m o ro u s  c h ic k e n s

2 /2 n o t  i n f e c t e d - 0 . 4 A - 9 . 0 “

5 /5 n o t  i n f e c t e d 0 .0 * 3 1 .8B

2 4 /2 4 n o t  i n f e c t e d - 0 .8 * - 8 .8 *

2 /2 i n f e c t e d - 0 .5 * 4 9 .0 s

5 /5 i n f e c t e d - 1 .4 * 2 8 . 3B

a  C h ick en  em bryo f i b r o b l a s t s .

b  S p le n o c y te  p r e p a r a t i o n s  from  20 B2B2 c h ic k e n s ,  t e n  w i th  tu m o rs  and  
t e n  w i t h o u t ,  w e re  t e s t e d  f o r  c y t o t o x i c i t y  a g a i n s t  e a c h  o f  t h e  f i v e  
t a r g e t  CEF ty p e s  e x c e p t  f o r  t a r g e t s  o f  B24B24 CEF w h e re  o n ly  s i x  
c h ic k e n s  fro m  e a c h  g ro u p  w e re  u s e d .

c  Means w i t h i n  o n e  co lum n h a v in g  no  s u p e r s c r i p t s  i n  com m on w ere  
s i g n i f i c a n t l y  d i f f e r e n t ,  P < 0 .0 5 .
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ncn-RSV-1— i n f e c t e d  B 23 2 and B 2 hs24 CEF# r e s p e c t i  v e l y .  

Neqa t ive  a r d  z e r c  p e r c e n t  c y t o t o x i c i t i e s  i n d i c a t e d  no 

ly e phocy t e -  me a ia  t ed  l y s i s  c f  t a r q e t  c e l l s .  P o s i t i v e  p e r c e n t  

c y t o t o x i c i t i e s  i n d i c a t e d  t a r q e t  c e l l  l y s i s  by l y i s p h c c y t e s ­

t a b l e  5 q i v e s  F.BC a g g l u  t i n a  t i c n  t i t e r s  of  CEF a b s o r b e d  

a l l o a n t i s e r a .  S p e c i f i c  B5B5 a n t i -B2E2 and B2B2 an t i - B5B5 

a l l c a n t i s e r a  were p r oduced  and t e s t e d  p r i c r  t o  t h e  s t a r t  o f  

the  e x p e r i m e n t  ( see  M a t e r i a l s  and Methods ,  A l l c a n t i s e r a  

P r o d u c t i c n ,  pace 3 3 ) .  s a mp l es  cf a l l c a n t i s e r a  were a b s o r b e d  

k i t h  CEF and the  r e s u l t i n q  a b s o r b e d  a l l o a n t i s e r a  t e s t e d  f o r  

t he  a b i l i t y  t c  a g g l u t i n a t e  B2B2 o r  35 b 5 EEC- Three  s e p a r a t e  

a l l c a n t i s e r a  a b s o r p t i o n s  wi th s u b s e q u e n t  t e s t s  f o r  

a q g l u t i n a t i c n  were used t c  c a l c u l a t e  mean t i t e r s .  A n t i - E5B5 

a l l c a n t i s e r a  produced  i n  B2B2 c h i c k e n s ,  a g g l u t i n a t e d  B5B5

SEC, w i t h  mean t i t e r s  from 10.0 t c  2 1 . 3 ,  bu t  n o t  E2B2 B3C, 

wi th  mean t i t e r s  a l l  < 2.  L i k e w i s e ,  a n t i - B2B2 a l l o a n t i s e r a  

p roduced i n  B5B5 c h i c k e r s ,  a g q l u t i n a t e d  E 2B2 RBC, with mean 

t i t e r s  f r c n  26-7  t o  4 2 . 7 ,  b u t  n e t  E5E5 RBC, wi th  nean t i t e r s  

a l l  < 2 .  A b s c r p t i c n  of  a n t i - B5B5 a l l o a n t i s e r a  w i t h  

BSV-1— i n f e c t e d  c r  u n i n f e c t e d  B5B5 CEF removed a l l  

a q g l u t i n a t i c n  a c t i v i t y  f rcm t h e  a l l o a n t i s e r a  g i v i n g  mean

t i t e r s  o f  < 2,  e a c h ,  and  each  was s i g n i f i c a n t l y  d i f f e r e n t

from t h e  mean t i t e r  o f  2 1.3 f o r  u n a b s or be d  a n t i - B5B5

a l l c a n t i s e r a ,  when t e s t e d  a q a i n s t  E5E5 SBC. A b s c r p t i c n  c f  

a n t i - B2B2 a l l c a n t i s e r a  wi th ESV-1— i n f e c t e d  o r  u n i n f e c t e d  

E2B2 CEF removed a l l  a g g l u t i n a t i o n  a c t i v i t y  f rom t h e  

a l l o a n t i s e r a  g i v i n g  mean t i t e r s  o f  < 2 ,  e a c h ,  and each was
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T a b le  5 .  RBC a g g l u t i n a t i o n  t i t e r s  o f  a l l o a n t i s e r a  a b s o rb e d  w i th  CEFa .

A b so rb in g  CEF

Mean t i t e r  f o r  
a g g l u t i n a t i o n  o f  RBC 

o f  g e n o ty p e ;k c
A l l o a n t i s e r a  B G en o ty p e RSV-1 s t a t u s B2B2 B5B5

B2B2 an ti-B 5 B 5 2 /2 n o t  i n f e c t e d <2A 2 1 .3b
5 /5 n o t  i n f e c t e d <2a <2 A

2 4 /2 4 n o t  i n f e c t e d <2a 16.0BC
2 /2 i n f e c t e d <2A 1 0 . 0 C
5 /5 i n f e c t e d <2a <2  A

No a b s o r p t io n <2a 21 .3B

B5B5 a n ti-B 2 B 2 2 /2 n o t  i n f e c t e d <2 A < 2 A
5 /5 n o t  i n f e c t e d 2 6 . 7b <2a

2 4 /2 4 n o t  i n f e c t e d 4 2 . 7b <2a
2 /2 i n f e c t e d <2 A <2A
5 /5 i n f e c t e d 3 2 .0s < 2 a

No a b s o r p t io n 3 2 . OB <2a

a  c h ic k e n  em bryo f i b r o b l a s t s ,  

k  Mean t i t e r s  b a s e d  up o n  t h r e e  o b s e r v a t io n s .

c Mean t i t e r s  w i th in  t h e  same a l l o a n t i s e r a  c a te g o r y  h a v in g  no 
s u p e r s c r i p t s  i n  common a r e  s i g n i f i c a n t l y  d i f f e r e n t ,  P < 0 .0 5 .
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s i g n i f i c a n t l y  d i f f e r e n t  frcm tlie mean t i t e r  of  32-0  f o r  t h e  

unabsorbed a n t i - E 2 E 2  a l l o a n t i s e r a ,  when t e s t e d  a g a i c s t  E2E2 

SBC. i'icne o f  t h e  e t h e r  C E F - a l l c a n t i s e r a  c o m b i n a t i o n s  

r e s u l t e d  i r  s i q n i f i c a n t l y  r e duced  a q g l u t i r a t i c n  t i t e r s  when 

t e s t e d  a c a i n s t  t h e i r  s p e c i f i c  EEC e x c e p t  t h a t  a b s o r p t i o n  o f  

a n t i - B535 a l l o a n t i s e r a  wi t h  RSV-1— i n f e c t e d  3232 CEF gave a 

mean t i t e r  of  10.0 which was s i g n i f i c a n t l y  l o w e r  t h a n  t h e  

21.3 mean t i t e r  o f  unafcsorbed a n t i - E535 a l l o a n t i s e r a ,  when 

t e s t e d  a q a i n s t  B5B5 SBC- The l a t t e r  r e s u l t  i n d i c a t e s  

c r o s s - r e a c t i v i t y  be tween ESV-1— i n f e c t e d  B232 CEF and B5 

a n t i q e n .

A n t i s e r a  from E2B2 c h i c k e n s  w i t h  ESV-1— i n d u c e d  t um or s  

s e r e  t e s t e d  f o r  c r c s s - r e a c t i v i t y  wi th  35 b5 c e l l s  u s i n g  a 

f l u o r e s c e n t  a n t i b o d y  t e s t .  Ta b le  6 g i v e s  t h e  f l u o r e s c e n t  

a n t i b o d y  t e s t  o f  s e r u o  frcm 3 2B 2 c h i c k e n s  wi th  

ESV-1— i n d u c e d  tumors  f c r  iqG a g a i n s t  g53 5 c e l l s .  Ten-week 

c l d  u n i n c c u l a t e d  b2b 2 c h i c k e r s  s e r v e d  a s  n e g a t i v e  c o n t r o l s  

and gave low Dean p e r c e n t  f l u c r e s c i n g  c e l l s ;  C . 4 ,  C . 8, 1 . 2 ,  

and 1.8 f o r  sarcoma c e l l s ,  iiBC, BBC and CEF, r e s p e c t i v e l y .  

At a l l  d a y s  El  t e s t e d ,  B2E2 BSV-1— i n d u c e d  t u n e r  b e a r i n g  

c h i c k e n s  c o n t a i n e d  IgG t h a t  bcund t o  B5B5 RSV-1— i n d u c e d  

sarcoma c e l l s  wi th  mean p e r c e n t  f l u c r e s c i n g  c e l l s  r a n g i n g  

from 60 t c  78 p e r c e n t  and wi th  no s i g n i f i c a n t  d i f f e r e n c e s  

between age  c r c u p s ,  b u t  a l l  s i g n i f i c a n t l y  d i f f e r e n t  f rom the  

mean p e r c e n t  f l u o r e s c i n q  c e l l s  (0.4)  found when serum from 

c h i c k e r s  u n i n c c u l a t e d  .wi th 3SV-1 was added t o  sa rccma  c e l l s -  

I he  f l u o r e s c e n c e  in  sa rcoma c e l l s  s e r v e d  a s  p o s i t i v e



54

T ab le  6 . F lu o r e s c e n t  a n t ib o d y  t e s t  o f  serum  from  (6 -1  X 1 5 -1 )F 5  B2B2
c h ic k e n s  w i th  RSV-1— in d u c e d  tu m o rs  f o r  IgG a g a i n s t  (6 -1  X 1 5 -1 ) 
F5 B5B5 c e l l s .

Day P Ia
Number o f  

serum  sam p le s Mean p e r c e n t  f l u o r e s c i n g  B5B5 c e l l s ^
sa rco m a c e l l s WBC RBC CEFc

U n in o cu la ted * 3 5 0 .4 A 0 .8 A 1.2A 1 .8 A

14 5 70b 1 .4 A 0 .2 a 1 .6 a

28 5 77b 0 .8 a 2 .6 a 1 .4 a

42 5 60b 2 .4 a 0 .4 a 0 .8 a

56 5 78b 2 .4 a 1 .8 a 1 .8  A

70 5 63b 1 .0 A 1 .6 a 0 .6 A

a  P ost-R S V -1— i n o c u l a t i o n .

13 10 w eeks o l d .  

c c h ic k e n  em bryo f i b r o b l a s t s .

d Means w i th in  th e  same c e l l  ty p e  h a v in g  no s u p e r s c r i p t s  i n  common a r e  
s i g n i f i c a n t l y  d i f f e r e n t ,  P <  0 .0 5 .
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c o n t r o l s  b ec au s e  t h e  sane  s e r u n  s a mp le s  were a l wa y s  t e s t e d  

f c r  IqG b i n d i n g  t o  each  cf  the  f o u r  t a r g e t  c e l l  t y p e s .  

Bindinq o f  IqG to  B5£5 XEC, 5 EC, c r  CEE was n e t  o b s e r v e d .  

511 s a m p l e s  frcm 14 t c  70 d ay s  PI  g av e  mean p e r c e n t  of  

f l u o r e s c i n c  c e l l s  n e t  s i g n i f i c a n t l y  d i f f e r e n t  than t h o s e  

a s s o c i a t e d  wi th t h e  serum s a m p l e s  from u i i n o c u l a t e d  

c h i c k e n s .  The c a t a  i r d i c a t e d  t h a t  the IqG Has b i n d i n g  t o  

the sa rccma  c e l l s  b e c a u s e  o f  a f f i n i t y  f c r  turner a s s o c i a t e d  

a n t i q e n  and n e t  a f f i n i t y  f c r  B5 a n t i g e n .

I n  summary,  t h e  a l l o a n t i s e r a  a b s o r p t i o n  s t u d i e s  shoved 

t h a t  t h e  RSV-1— i n f e c t e d  and u n i n f e c t e d  CEF s h a r e d  a n t i g e n  

with s y n g e n e i c  EEC. A b s o r p t i o n  wi th  ESV-1— i n f e c t e d  B 23 2 

CEF s i g n i f i c a n t l y  l o w e r e d  t h e  B5E5 EEC a g g l u t i n a t i o n  t i t e r  

of  B232 a n t i -E5E5 a l l c a n t i s e r a  s u c g e s t i n q  c r c s s - i e a c t i v i t y  

between ESV-1— i n f e c t e d  c e l l s  and E5J5 EEC. E2B2 c y t o t o x i c  

l ymp hocy t es  pr imed a q a i n s t  ESV-1— i n d u c e d  t u n e r  c e l l s  

s p e c i f i c a l l y  l y s e d  FSV-1— i n f e c t e d  B2E2 CEF and b o t h  

HSV-1— i n f e c t e d  and u n i n f e c t e d  b 5b 5 CEF; a g a i n

c r o s s - r e a c t i v i t y  was i n d i c a t e d .  However ,  no

c r o s s - r e a c t i v i t y  was o b s e r v e d  i n  IgG f rom c h i c k e r s  b e a r i n g  

BSV-1— i n d u c e d  t um or s .

IMMUNIZATION EXEEEIEENTS

I f  B5 a n t i q e n  c r c s s - r e a c t s  wi th  RSV-1— i nd u ce d  tumor 

a s s o c i a t e d  a n t i q e n  i t  was h y p o t h e s i z e d  t h a t  i t  s h o u l d  be 

p o s s i b l e  t c  immunize a c h i c k e n  a g a i n s t  B5 a n t i q e n  and t h a t
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t h i s  s h o u l d  enhance  t h e  immune r e s p o n s e  toward an 

ESV-1— i n d u c e d  turner .  The f o i l c v i E q  e x p e r i m e n t s  were 

d e s i q n e d  t c  t e s t  t h i s  h y p o t h e s i s .  I n ' a l l  c a s e s  t h e  c h i c k e n s  

i u a u r i z e d  were {6-1 X 15-1) 15 q e n e r a t i c n  S2B2 c h i c k e r s .

Ihe  i inmuniz inq c e l l s  were (6-1 X 15-1)  F4 q e n e r a t i c n  E5B5 

iiBC ana SIC,  E2E2 WEC {as an i n o c u l a t i o n  c c n t r c l )  and l i n e  

ICO WBC and HEC. L i ne  100 c h i c k e n s  have a B2B2 g e n o t y p e  t u t  

t h e i r  ESV-1— i n d u c e d  tumors  grow p r o g r e s s i v e l y  i n  a manner 

s i m i l a r  t c  t h e s e  cf  (6-1 X 15-1) B5B5 c h i c k e r s  { C o l l i n s  

e t  a l .  19 8 0) .

A s u b c u t a n e o u s  i i t n u n i z a t i c n  t e c h n i q u e  w i t h  the  c e l l s  

e m u l s i f i e d  w i t h  F r e u n d ' s  a d j u v a n t  was t r i e d  i n i t i a l l y .  Two 

s i m i l a r  e x p e r i m e n t s  were c o n d u c t e d .  The c h i c k e n s  were 

immunized c nc e  a t  2 1 days  o f  a g e ,  a l l c a n t i s e r a  t i t e r s  were 

o b t a i n e d  a t  42 days  o f  age and ESV-1— i n o c u l a t i o n  made a t  42 

days  of  age .  The t i t e r s  were csed t c  g i v e  an i n d i c a t i o n  o f  

t h e  e f f e c t i v e n e s s  o f  i m m u n i z a t i o n .  I t  was hoped t h a t  t h e  

t h r e e  week i n t e r v a l  be tween i m m u n i z a t i o n  and

ESV-1— i n o c u l a t i o n  wculd a l l o w  a s t r o n g  s e c o n d a r y  immune 

r e s p o n s e  t o  d e v e l o p  t owar d  t h e  tumor  i f  c r o s s - r e a c t i v i t y  was 

p r e s e n t .

T a b l e  7 g i v e s  t h e  r e s u l t s  f o l l o w i n g  s u b c u t a n e o u s  

i m m u n i z a t i o n .  i n  t c t h  e x p e r i m e n t s  1 and 2 a n t i s e r a  t i t e r s  

r e s u l t e d  f rcm i m m u n i z a t i o n .  I n  e x p e r i m e n t  1, however ,  the  

mean t i t e r  v a l u e s  were 69 and 90 f o r  353 5 WEC and RBC, 

r e s p e c t i v e l y ,  whi l e  i r  e x p e r i m e n t  2 t he  c o r r e s p o n d i n g  mean 

t i t e r s  were c r l y  26 a r d  3C. I n  e x p e r i m e n t  1 mean T P I ' s  f o r



Table 7. Mean antisera titers and TPI*sa of (6-1 X 15-1)F5 B2B2 chickens immunized subcutaneously at 21
days of age with (6-1 X 15-1)F4 B5B5 cells followed by RSV-1— inoculation at 42 days of age.

E x p e rim e n t
Im m unizing

c e l l
Number o f  

a n im a ls
Mean t i t e r ^ c d  
o f  a n t i s e r a

P e r c e n t  d i s t r i b u t i o n  
a n im a ls  a c c o rd in g  t o  1 

1 2  3 4

o f
T P I;

5

Mean
T PId

1 V ia b le  HBC 6 69* 0 67 17 17 0 2 .5 A
V ia b le  RBC 5 90*^ 20 40 20 0 20 2 .6 A

.U n in o c u la te d 5 <2b 0 20 0 80 0 3 .6 a

2 , V ia b le  WBC 12 26a 17 17 8 50 8 3 .2 A
V ia b le  RBC 12 30a 17 25 8 25 25 3 .2 a

U n in o c u la te d 12 <2b 8 50 17 17 8 2 .6 a

a  Tumor p r o f i l e  in d e x  

b  A n t i s e r a  c o l l e c t e d  a t  42 d a y s  o f  a g e

c  A n t i s e r a  w e re  t i t e r e d  f o r  a c t i v i t y  to w a rd  t h e  im m unizing  c e l l  ty p e ;  sam p le s  fro m  u n in o c u la te d  c o n t r o l s  
w e re  t i t e r e d  f o r  a c t i v i t y  to w a rd  (6 -1  X 1 5 -1 ) f 4 B5B5 RBC1s .

d  Means w i th in  t h e  sam e e x p e r im e n t w i th  no s u p e r s c r i p t s  i n  common a r e  s i g n i f i c a n t l y  d i f f e r e n t ,  P < 0 .0 5 .

U1
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c h i c k e n s  immunized wi th B5B5 W3C, HDC, or  u n i n o c u l a t e d  were 

2 . 5 ,  2 . 6 ,  anc 3 - 6 ,  r e s p e c t i v e l y -  Al though t h e  mean T P I ' s  o f  

t he  immunizing c e l l  t y p e s  d i d  r e t  d i f f e r  s i g n i f i c a n t l y  from 

each e t h e r  t h e r e  was some i n d i c a t i o n  t h a t  t h e  i u n u n i z a t i c n  

was s u c c e s s f u l  b e c a t s e  the  mean T P I ' s  of  l o t h  c e l l  

i n o c u l a t e d  q r oups  were a p p r o x i m a t e l y  two—t h i r d s  t h a t  c f  t h e  

u n i n c c u l a t e d  group.  Or, t h e  e t h e r  h an d ,  the  mean TPI o f  t h e  

u n i n c c u l a t e d  group (3.6)  was h i g h e r  t h a n  would he e x p e c t e d  

i r  u n t r e a t e d  (6-1 X 15-1) 3 23 2 c h i c k e n s  ( see  p a r t i a l

t c l e r a n c e  e x p e r i m e n t s ) .  Moreover ,  t he  sample  s i z e  was 

s m a l l .  I n  Expe r i men t  2 r e s u l t s  a p p e a r e d  t o  be o p p o s i t e  t o  

t h o s e  of  e x p e r i m e n t  1. The mean T P I ' s  o f  B535 WEC and BBC 

immunized q r o u p s  (3 .2)  s e r e  h i q h e r  t h a n  t h e  mean TEI o f  t h e  

u r i n o c u l a t e d  group ( 2 . 6 ) ,  a l t h o u g h  t h e  d i f f e r e n c e s  were n e t  

s i g n i f i c a n t .  The d i f f e r e n c e s  i n  mean T P I ' s  i n  e x p e r i m e n t  1 

may have  been  i n f l u e n c e d  i y  sample  s i z e .  But  a n t i s e r a  

t i t e r s  i n  e x p e r i m e n t  1 were h i g h e r  than  t h o s e  i n  e x pe r im en t  

2 and t h i s  c c u l d  have c o n t r i b u t e d  to  t h e  d i f f e r e n t  r e s u l t s  

i r  t he  two e x p e r i m e n t s .

To a t t e m p t  t c  improve  t h e  i m m u n i z a t i o n  r e s u l t s  

i n t r a p e r i t o n e a l  i n o c u l a t i o n s  were t r i e d .  F u r t h e r m o r e ,  twe 

i n o c u l a t i o n s ,  cne a t  2 1 d a y s  and an e t h e r  a t  28 days  were 

u t i l i z e d  i n  an  a t t e m p t  to  d ev e l o p  a s t r o n g e r  immure r e s p o n s e  

towar d  t h e  turner t h a n  t h a t  which r e s u l t e d  from s u t c u t a n e c u s  

i m m u n i z a t i o n s .  BSV-1— i n o c u l a t i o n  was a t  42 days  c f  age .



Table 8. Mean antisera titers and TPI'sa of (6-1 X 15-1)F5 B2B2 chickens immunized intraperitoneally at 21
and 28 days of age with various types of (6-1 X 15-1)F4 cells followed by RSV-1— inoculation at
42 days of age.

Number o f  Mean t i t e r ^ 0^  P e r c e n t  d i s t r i b u t i o n  o f  Mean
Im m unizing  c e l l  a n im a ls  o f  a n t i s e r a  a n im a ls  a c c o rd in g  t o  T P I: T PI^

1 2 3 4 5

B5B5 V ia b le  WBC 16 ?A 31 13 31 13 13 2 .6 A

B5B5 V ia b le  RBC 11 gA 55 18 9 0 18 2 .1 a

B2B2 v i a b l e  WBC 16 < 2 b 38 19 19 6 19 2 .5 a

U n in o c u la te d 13 <2b 23 31 23 8 8 2 .6 a

a  Tumor p r o f i l e  in d e x  

b  A n t i s e r a  c o l l e c t e d  a t  42 d a y s  o f  a g e .

c  A n t is e r a .w e re  t i t e r e d  f o r  a c t i v i t y  to w a rd  t h e  im m uniz ing  c e l l  ty p e ;  sam p le s  from  u n in o c u la te d  c o n t r o l s  
w ere  t i t e r e d  f o r  a c t i v i t y  to w a rd  (6 -1  X 1 5 -1 )F 4  B5B5 RBC1s .

d  M eans w i th  no  s u p e r s c r i p t s  i n  common a r e  s i g n i f i c a n t l y  d i f f e r e n t ,  P < 0 .0 5 .
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T a b l e  8 q i v e s  t he  r e s u l t s  of  i n t r a p e r i t o n e a l  

i m m u n i z a t i o n .  The a n t i s e r u m  t i t e r s ,  t e s t e d  a t  42 days  o f  

aqe ,  showed t h a t  a n t i - E5E5 a n t i b o d y  had been f c r a e d  q i v i n g  

mean t i t e r s  cf  7 a r d  9 f o r  E2E2 c h i c k e n s  i n c c u l a t e d  wi th  

E5B5 v i a b l e  SBC and RBC, r e s p e c t i v e l y .  Each was

s i q n i f  i c a n t l y  d i f f e r e n t  from t h e  t i t e r s  o f  < 2 f o r  B23 2

c h i c k e r s  i n c c u l a t e d  wi th v i a b l e  b2b 2 WBC or  u n i n o c u l a t e d  

c h i c k e n s .  Ncre c f  the  d i f f e r e n c e s  among t h e  mean T P I ' s  as  a 

r e s u l t  o f  u s i n g  d i f f e r e n t  i mmur i z i nq  c e l l s  were

s t a t i s t i c a l l y  s i g n i f i c a n t .  A l l  q r c u p s  were a t  t i e  l e v e l  c f  

tumor  r e s p o n s e  e x p e c t e d  f c r  u n t r e a t e d  c h i c k e n s -

I n  t h e  t h i r d  i m m u n i z a t i o n  t e c h n i q u e  i n t r a v e n o u s

i n o c u l a t i o n s  were t r i e d  b ec au s e  s u b c u t a n e c u s  and IP

i n c c u l a t i c n s  d id  n e t  l e a d  t c  a l t e r e d  tumor  g r o w t h .  

I mm u n i za t i o n s  were made a t  28 and 4 1 days  c f  aqe  and 

RSV-1— i n c c u l a t i c n  a t  42 days  of  a g e -  The i n o c u l a t i o n  a t  28 

days was i n t e n d e d  t c  e l i c i t  a p r im ar y  immune r e s p o n s e  and 

the one a t  41 cays  t o  produce  a s e c o n d a r y  immure r e s p o n s e .  

I t  was h y p o t h e s i z e d  t h a t  a s t r c n g  s e c o n d a r y  immune r e s p o n s e  

wculd d e v e l o p  b e f o r e  tumor  f o r m a t i o n  and t h a t  t h i s  would 

a l t e r  turner  g r o wt h .  The a n t i s e r a  was t i t e r e d  a t  49 d ay s  o f  

aqe to c h e c k  t h e  immune r e s p o n s e  a f t e r  BSV- 1 ~ i n o c u l a t i c n .

T a b l e  9 q i v e s  t h e  r e s u l t s  o f  t h e  i n t r a v e n o u s  

i m m u n i z a t i o n s .  The nea r  t i t e r s  showed a s t r o n g  immune 

r e sp o n s e  to  t h e  c e l l s  a f t e r  RSV-1— i n o c u l a t i o n .  However ,  

t he  mean T P I ' s  showed t h a t  tumor  qrowth  i n  t h e  immunized

i n d i v i d u a l s  was n o t  d i f f e r e n t  f rcm t h a t  o f  u r i n o c u l a t e d



Table 9. Mean antisera titers and TPI's3 of (6-1 X 15-1)F5 B2B2 chickens immunized intravenously at 28 and
41 days of age with various types of cells followed by RSV-1— inoculation at 42 days of age.

Number o f  Mean t i t e r C(*f P e r c e n t  d i s t r i b u t i o n  o f  Mean
E x p e rim e n t Im m unizing  c e ll* 5 a n im a ls  o f  a n t i s e r a  a n im a ls  a c c o rd in g  t o  T P I : T P If

l 2 3 4 5

1 B5B5 V ia b le  HBC 13 315a 23 23 39 15 0 2 .5 a
B5B5 V ia b le  RBC 14 363a 36 21 36 0 7 2 .2 a
B2B2 V ia b le  HBC 11 <2b 18 18 36 9 18 2 .9 a
U n in o c u la te d 10 <2b 20 20 40 10 10 2 .7 a

2 B5B5 V ia b le  HBC 10 416a 30 20 30 10 10 2 .5 A
U n in o c u la te d 7 <2b 0 57 29 14 0 2 .6 a

3 B5B5 V ia b le  HBC 11 548A 18 36 46 0 0 2 .3 a
B5B5 V ia b le  RBC 7 411a 0 29 71 0 0 2 .7 a
B2B2 V ia b le  HBC 8 <2b 0 25 50 25 0 3 ,0 A
U n in o c u la te d 7 <2b 14 44 14 14 14 2 .7 A

4 L in e  100 V ia b le  HBC 11 32A 45 9 18 18 9 2 .4 A
L in e  100 V ia b le  RBC 15 20a 33 13 33 13 7 2 .4 a
U n in o c u la te d 15 <T2B 47 7 13 20 13 2 .5 a

a  Tumor p r o f i l e  in d e x

b  A l l  (6 -1  x  1 5 -1 )F4 c e l l s  e x c e p t  i n  e x p e r im e n t  4 w h ere  L in e  100 c e l l s  w ere  u s e d .

c  A n t i s e r a  c o l l e c t e d  a t  49 d a y s  o f  a g e .

d  A n t is e r a w e re  t i t e r e d  f o r  a c t i v i t y  to w a rd  t h e  Im m unizing  c e l l  ty p e »  sam p le s  from  u n in o c u la te d  c o n t r o l s
w ere  t i t e r e d  f o r  a c t i v i t y  to w a rd  (6 -1  X 1 5 -1 )F4 B5B5 RBC e x c e p t  i n  e x p e r im e n t  4 w h ere  L in e  100 RBC
w ere  u s e d .

f  Means w i th in  t h e  sam e e x p e r im e n t  w i th  no s u p e r s c r i p t s  i n  common a r e  s i g n i f i c a n t l y  d i f f e r e n t ,  P <  0 .0 5 .
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c h i c k e n s .  5x p e r i m e n t s  1, 2 ,  anc  3 gave mean I P l ' s  r a n g i n g  

from 2 . 2  t c  3 . 0 .  E xp e r i m e n t  h was d e s i g n e d  t c  i n v e s t i g a t e

whe the r  l i r e  ICO c e l l s  world a c t  s i m i l a r l y  to  {6-1 X 15-1)

55E5 c e i l s  anu produce  c r c s s - r e a c t i v i t y  be tween h o s t  and 

tumor .  l i n e  100, which i s  B2E2. n o r m a l l y  has  a h igh

i n c i d e n c e  c f  p r o g r e s s i n g  tumors  a s  do B5B5 c h i c k e n s  { C o l l i n s  

e t  a l . 1 98 0 ) .  However ,  t h e  e f f e c t  of  i  mm uni  mat ion  was no

d i f f e r e n t  i n  e x p e r i m e n t  f c u r  t h a n  i n  t h e  p r e v i o u s  t h r e e  

e xp e r i m e n t  s .

I n  summary,  t h r e e  d i f f e r e n t  t e c h n i q u e s  o f  i m m u n i z a t i o n  

c f  (6-1 X 15-1) F 4 q e n e r a t i c n  E2B2 c h i c k e n s  wi th  E5B5 c e l l s  

were used  t c  a t t e m p t  t c  improve  t he  immune r e s p o n s e  to wa r d  

SSV-1— i n d u c e d  t u m o r s .  I n  nc c a s e ,  however ,  was tumor  

q iowth s i g n i f i c a n t l y  a l t e r e d .  The f i r s t  s u b c u t a n e o u s  

i mm un i za t i o n  e x p e r i m e n t  s u q q e s t e d  t h a t  i m m u n i z a t i o n  miqht  

a s s i s t  i n  e l i m i n a t i n g  the  t umor ,  t u t  t h e  s econd  s u b c u t a n e o u s  

i mm un i za t i o n  e x p e r i m e n t ,  t h e  i n t r a p e r i t o n e a l  i m m u n i z a t i o n  

e x p e r i m e n t s  and t he  i n t r a v e n o u s  i m t o u r i z a t i c n  e x p e r i m e n t s  d id  

n e t  s u p p o r t  t h i s  r e s u l t .  I mm u n i z a t i o n  wi th l i n e  1C0 c e l l s ,  

a l s o ,  d i d  n o t  a l t e r  tumor  g r o w t h .
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(6-1 X 15-1) E2E2 c h i c k e n s  p a r t i a l l y  t o l e r a r t  t c  B5 

a n t i q e n  had a s i q n i f i c a n t l y  h i q h e r  i n c i d e n c e  o f  

RSV-1— i n d u c e d  turner p r o g r e s s i o n  t han  u n t r e a t e d  E2B2 

c h i c k e n s .  I t  a p p e a r s  l i k e l y  t h a t  e 5 a n t i g e n  c r o s s - r e a c t e d  

« i t h  tumor  a s s o c i a t e d  a n t i g e n  and t h e r e b y  s e v e r e l y  l i m i t e d  

E232 h o s t  r e c c q n i t i o n  of  t h e  tumor  as  f o r e i g n .

P a r t i a l  t c l e r a n c e  may i n v c l v e  fc lockinq f a c t o r s  a n d / o r  

s u p p r e s s o r  c e l l s  ( B r e r t  e t  a j .  1976) .  I h e  a h s e n c e  o f  b o t h  

c omp le t e  and i n c o m p l e t e  a n t i b o d y  a t  f o u r  weeks c f  aqe t o w a r d  

t h e  c e l l s  i n o c u l a t e d  i n d i c a t e d  t h a t  a n t i b o d y  d i d  r e t  m ed i a t e  

t h e  p a r t i a l  t c l e r a n c e  o b s e r v e d .  The p a r t i a l  t o l e r a n c e  

p r o d t c e d  was s p e c i f i c  b e c a u s e  p a r t i a l l y  t o l e r a n t  B 2B 2 

c h i c k e n s  f r e q u e n t l y  a c c e p t e d  E5E5 s k i n  q r a f t s  t u t  a l w a y s  

r e - j ec t ed  E24E24 q r a f t s .

The .£ q e n c t y p e  h a s  a ma-jor i n f l u e n c e  on t h e  a b i l i t y  o f  

t h e  c h i c k e n  to r e q r e s s  RSV-induced t umo rs  ( C o l l i n s  e t  a l . 

1977,  Sch i er man  e t  j l .  1977) .  E2 E2 « 52B5, and B 5E5

c h i c k e n s  f rom an F2 c e n e r a t i c r  c r e s s  o f  l i n e s  6 - 1  and 15-1 

had mean T P I ' s  o f  2 . 9 ,  2 - 8 ,  and 4 . 8 ,  r e s p e c t i v e l y  ( C o l l i n s
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e t  a l .  1577) .  The d a t a  p r e s e n t e d  here  i n d i c a t e d  a c l c s e  

a s s o c i a t i o n  be tween 35 c e l l  s u r f a c e  a n t i q e n  and p r o g r e s s i o n  

c f  F.3V-1— induced  t u m o r s .  M e n t a l i t y  from RSV-1— i n duced  

tumors  was h i q b e r  i n  32E2 c h i c k e r s  p a r t i a l l y  t o l e r a n t  t o  

B5B5 c e i l s  t h a n  i n  normal  32B2 c h i c k e n s .  The E-F r e g i o n

a n t i q e n ( s )  was t h e  on ly  MHC a n t i q e n  found on b o t h  HBC and

EEC (Haia  e t  a l .  1977) .  The i n v o l v e m en t  c f  t c t h  HBC and 

REC a n t i g e n s  i n  tumor  qrowth  s u g g e s t s ,  t h e r e f o r e ,  t h a t  t h e  

c l a s s  of  m o l e c u l e s  coded f o r  by t h e  B-F r e g i c r  may have 

c o n t r i b u t e d  t c  i n c r e a s e d  t e n o r  q r c v t h .

Not a l l  E2E2 c h i c k e n s  made p a r t i a l l y  t o l e r a n t  t o  E5 

a n t i q e n  showed t h e ' s a m e  h i qh  d e g r e e  of  turner p r o g r e s s i o n  as  

obse rved  i n  E5E5 c h i c k e n s  by C o l l i n s  j t  a l .  { 197 7) .  A few

E2B2 c h i c k e n s  i n c c u l a t e d  wi th c e l l s  frcm B5B5 i n d i v i d u a l s  

had low T P I ' s  ( i . e .  1 c r  2) which l owe r ed  t h e  nean TPI .

P a r t i a l  t c l e r a n c e  may be s t r c r g e r  i n  seme i n d i v i d u a l s  t h a n  

in  o t h e r s .  Ncne o f  t b e  t r e a t e d  c h i c k e n s  t e s t e d  had

d e t e c t a b l e  a n t i b o d y  toward the  B5 c e l l  s u r f a c e  a n t i q e n s .  

Skin q r a f t s  f rcm B5B5 d o n o r s  were r e j e c t e d ,  however ,  by 72 

and 79 p e r c e n t  of  t h e  p a r t i a l l y  t c l e r a n t  c h i c k e n s  i n o c u l a t e d  

wi t h  v i a b l e  and l y s e d  WEC, r e s p e c t i v e l y ,  from B5B5 c h i c k e n s .  

V a r i a t i o n  i r  t he  d e g r e e  c f  p a r t i a l  t c l e r a n c e  would be 

e x p e c t e d  t o  i n c r e a s e  t h e  v a r i a t i o n  among t h e  T P I ' s .

F c r t h e r m o r e ,  t c l e r a n c e  may have  been p r e s e n t  a t  4 t c  5 weeks

of  aqe bu t  may have d i s a p p e a r e d  p r i c r  to t h e  end o f  t h e  

e x p e r i m e n t  (14 weeks o f  aqe)  a l l o w i n g  seme of  t h e  E2B 2 h o s t s  

to  r e c o g n i z e  t he  tumor  as f o r e i g n  and b e l a t e d l y  t c  mount an
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e f f e c t i v e  a n t i - t u m o r  immune r e s p o n s e -  B2B2 h o s t s  h a v i n g  

p r o q r e s s i v e  t u n o r s  may have a s t r c n q  s t a t e  c f  t o l e r a n c e  t o  

B5 a n t i g e n  which,  i f  p r e s e n t  f o r  o n l y  a s h o r t  p e r i o d  o f  

t im e ,  might  p e r m i t  e s t a i l i s h m e n t  of  t h e  tumor  a t e  p r e v e n t  

i t s  u l t i m a t e  r e g e c t i c E .  I n  t h e  mouse s t r o n g  n e o n a t a l l y  

induced  t r a n s p l a n t a t i o n  t o l e r a n c e  i s  much more d i f f i c u l t  t o  

e s t a b l i s h  whet  d e ne r  and r e c i p i e n t  d i f f e r  a t  t h e  jt r e g i o n  o f  

t h e  AHC t h a n  when t h e y  d i f f e r  a t  the  £ a n d / o r  J  r e g i o n s  

(Eolan e^ a_3. 19 78) .  I n  the  c h i c k e n  t h e  t o t a l  s u b r e g i o n

s t r u c t u r e  of  t he  E2 and E5 h a p l c t y p e s  i s  r e t  known. 

T h e r e f o r e ,  t h e s e  twe h a p l c t y p e s  c o c l d  he s i m i l a r  in r e g i o n s  

t h a t  would o t h e r w i s e  promote s t r o n g  t o l e r a n c e .  

A l t e r n a t i v e l y ,  t h e  qene c o d i n q  f o r  t h e  c r o s s - r e a c t i n g

a n t i q e n  may he l o c a t e d  i n  a r e g i o n  of  the  MHC which do es  n o t  

promote s t r c n q  t o l e r a n c e .

Both RBC a r d  W3C c e l l  s u r f a c e  a n t i g e n s  c o n t r i b u t e d  t o  

a l t e r e d  tumor g rowth  i n  p a r t i a l l y  t o l e r a n t  b 2e 2 t umorous  

h o s t s ,  b u t  t o l e r a n c e  t o  SEC a n t i g e n s  had no e f f e c t  o r

a c c e p t a n c e  c f  s k i n  g r a f t s .  P o s s i b l y  t h i s  d i f f e r e n c e  be tween

the  tumor and s k i n  g r a f t  r e s u l t s  may be e x p l a i n e d  by th e

d i f f e r e n c e  be tween the  d e n s i t y  c f  t h e  B-F a n t i g e n s  on t h e

BBC v e r s u s  t h e  WEC. E-F a n t i q e n s  on t h e  BBC a r e  o n l y  20

p e r c e n t  as  numerous as t h o s e  on t h e  WBC ( Z i e g l e r  and P i nk  

1 £78) .  I t e  lower a r t i q e n i c  d o se  on t h e  REC may be

i n s u f f i c i e n t  f o r  s k i n  q r a f t  a c c e p t a n c e  t u t  a d e q u a t e  t o

i n h i b i t  t h e  i n n u r e  sys tem d u r i n g  qrewth  c f  an RSV-induced 

t  umor.
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Simcnsen (1955) shewed t h a t  t o l e r a n c e  t o  c h i c k e n  HBC i n  

the t u r k e y  l e d  to  i n c r e a s e d  s u s c e p t i b i l i t y  o f  t h e  n o r m a l l y  

r e s i s t a i i t  ma tu re  t u r k e y  t o  RSV. S u b se q u e n t  s t u d i e s  showed 

t h a t  human q i c up  A e r y t h r o c y t e s ,  sheep  e r y t h r o c y t e s ,  and 

c h i c k e n  t i s s u e  e x t r a c t s  each have t h e  p r o p e r t y  c f  a l t e r i n g  

t h e  s u s c e p t i b i l i t y  c f  t u r k e y s  to HSU. Al l  have  i n  common a 

F c r s s m a n - l i k e  h e t e r o p h i l e  a n t i g e n  ( K a r r i s  and Simons 1958) .  

The 35 a n t i q e n — HSV-induced t u a c r  r e l a t i o n s h i p  may be a 

s i m i l a r  e x a a p l e  whi ch ,  i n  the  B535 c h i c k e n  l e a d s  t o  tumor  

F r c q r e s s i o n .

G e n e r a l  a r t i g e n  c c a p e t i t i o n  o r  a n c n - s p e c i f i c  e f f e c t  o f  

c h r c n i c  GVB dees  n e t  a p p e a r  t c  p r o v i d e  an e x p l a n a t i o n  f o r  

the  p a r t i a l  t o l e r a n c e  o b s e r v e d  b e c a u s e :  a) T c l e r a n t  B2B2

c h i c k e n s  r a p i d l y  r e j e c t e d  s k i n  g r a f t s  from B24E24 c h i c k e n s ,  

whi le  a c c e p t i n q  s k i n  q r a f t s  f r c a  E5B5 c h i c k e n s  i n d i c a t i n g  

s p e c i f i c i t y  i n  t h e  p a r t i a l  t o l e r a n c e ;  b) The r e s p o n s e  to 

t h e  s econd  a n t i q e n  ( i . e .  BSV-1— i n du ced  tumor)  p e r s i s t e d  

f c r  t e n  weeks,  a s i t u a t i o n  n e t  coirmcn wi th a n t i g e n i c  

c c a p e t i t i o n  ( P r os s  and E r d i n q e r  1574) ;  c)  Lysed SBC and 

v i a b l e  HBC c o n t r i b u t e d  t c  i n c r e a s e d  turner growth t u t  n o t  t o  

GVH; and d) Tumor growth p a t t e r n s  were s i g n i f i c a n t l y  

chanqed;  whereas  i r  r c r m a l  b2 b 2 c h i c k e n s  many c o m p l e t e l y  

r e q r e s s e d  t h e i r  t u n e r s ,  under  p a r t i a l  t o l e r a n c e  many 

c h i c k e n s  d ied  with t u n e r .

B5 a n t i q e n  may c r o s s - r e a c t  wi th  a n t i q e n i c  d e t e r m i n a n t s  

cn tumor  a s s o c i a t e d -  a n t i g e n ,  t h e r e b y  s e v e r e l y  l i m i t i n g  

r e c c q n i t i c n  c f  F SV- 1- - ind uced  turner as  f o r e i g n .  Rapid turner
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growth c c u l u  overcome a s m a l l  immune r e s p o n s e  t c  t he  tumor 

ana l e a d  t c  t t e  d e a t h  c f  the h o s t .  3 2g 2 i n d i v i d u a l s  r e q r e s s  

3SV-1— i n d u c e d  turners  p re sumabl y  d u e ,  i n  p a r t ,  t o  a s t r o n g  

r e c c q n i t i c n  cf  t he  tumor as  f o r e i g n .  (6-1 X 15-1) E2 

g e n e r a t i o n  E5E5 c h i c k e n s  had a s i g n i f i c a n t l y  h i g h e r  

i n c i d e n c e  c f  turner p r o g r e s s i o n  t han  E2B2 c h i c k e n s  ( C o l l i n s  

e t  a l .  1S77) . S ince  tumors  i n  bo th  B2E2 and E5E5 

i n d i v i d u a l s  were i n d u c e d  by t h e  same s u b q r o u p  (A) and 

q u a n t i t y  o f  v i r u s ,  t h e s e  t u mo rs  s h a r e  ccmmcr s u t q r c u F  

s p e c i f i c  and c rcup s p e c i f i c  d e t e r m i n a n t s  a s  we l l  a s  t h e  

r c n - v i r i o n  tumor  s p e c i f i c  s u r f a c e  a n t i g e n .  I f  B5 a n t i g e n  

c r c s s - r e a c t s  wi th any o f  t h e s e  cctnmcn a n t i g e n i c

d e t e r m i n a n t s ,  E2B2 i n d i v i d u a l s  t o l e r a n t  t o  t h e  B5 a n t i g e n  

s hou ld  s h o t  i n c r e a s e d  tumor  p r o g r e s s i o n .  The mechanism o f  

t h e  p a r t i a l  t c l e r a n c e  i s  no t  i m p o r t a n t  t o  t h i s  h y p o t h e s i s .  

Hequ i red  i s  t h a t  c e l l s  f rcm B5B5 c h i c k e n s  e l i c i t  a s t a t e  o f

s p e c i f i c  immune p a r a l y s i s  which i n  t u r r  a f f e c t s

RSV- 1- - i nduced  tumor q ro wt h .

CYTOTOXICITY AJt  A1ICA NTISEEA EXEE BIB E KT £

The MBC c f  t h e  c h i c k e n  has  been shown t c  cede  f o r  a t  

l e a s t  t h r e e  a n t i q e n s ,  t he  E-G fcund on EEC, t h e  B- I  f ound  on 

WEC, and t h e  E-F found cn bo th  SEC and WBC (Eala §£  i l

1 £77)•  The a l l o a n t i s e r a  us ed  in  t h e  p r e s e n t  e x p e r i m e n t s  

were r a i s e d  a g a i n s t ,  a r c  a g g l u t i n a t e d ,  WBC and p r esu mab ly  

c o n t a i n e d  t c t h  a n t i — 3-F and a n t i — E-L a n t i b o d i e s .  By
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t e s t i n q  t h e s e  a n t i s e r a  a q a i n s t  ESC# which have no 3-L 

d e t e r m i n a n t s ,  a c q l u t i n a t i c n  was a r e s u l t  of  t he  a n t i — E-F 

a n t i b o d i e s .  The E-F a n t i q e n  i s  a s s o c i a t e d  wi th 

3 2 - m i c r o g l c h u l i r i — l i k e  t i c l e c c l e s  male in  q E-F gene p r o d u c t s  

s i m i l a r  t c  K and D m o l e c u l e s  in  n i c e  ( Z i e g l e r  and P i nk

1978) .  The a l l c a n t i s e r a  a b s o r p t i o n  s t u d i e s  showed t h a t  t h e  

BSV-1— i n f e c t e d  and u n i n f e c t e d  CEF s h a r e d  a l l c a n t i q e n s ,  i n  

p a r t i c u l a r  E-F r e q i o n  a n t i g e n s ,  w i t h  s y n g e n e i c  RBC .

S i n c e  32E 2 c y t c t c x i c  l ymphocy t es  (Cl) pr imed a g a i n s t  

SSV- I—- i n d u c e d  tumor s p e c i f i c a l l y  l y s e d  ESV-1— i n f e c t e d  3232 

CFF and bo t h  ESV- 1 - - i n f e c t e d  and u n i n f e c t e d  E5B5 CEF, 

c r o s s - r e a c t i v i t y  be t ween  E5 a n t i g e n  and turner a s s o c i a t e d  

a n t i q e n  (TAA) was - i n d i c a t e d .  C e l l - m e d i a t e d  l y m p h o l y s i s  

(CML) a s s a y s  have b een  csed t c  shew c r e s s - r e a c t i v i t y  between 

a-2 a n t i q e n s  and t umor  a s s o c i a t e d  a n t i q e r  i n  t h e  mouse.  

P e r m i a n i  j_l .  (1579) shewed t h a t  CML-def ined a n t i g e n i c  

d e t e r m i n a n t s  which c r e s s - r e a c  ted with H-2 (k) were p r e s e n t  cn 

EAL3/C sa rcoma  C - 1, a l t h o u g h  they  were l e s s  i a imuncgenic  t h a n  

the  B-2 (d) o r i q i n a l  d e t e r m i n a n t  s .  Normal  SJ1 ( H-2 ( s ) )  

l y m ph o cy t e s  s e n s i t i z e d  i n  vi  t r  c to  s y n g e n e i c  r e t i c u l u m  

s a rcomas  q e n e r a t e d  e f f e c t o r s  c a p a b l e  of  l y s i n g  n o t  o n l y  

s y n q e n e i c  SJL t umors  b u t  a l s c  B-2 (d) or  H-2 ( t )  a l l o g e n e i c  

Ccn A b l a s t s  c r  n e o p l a s t i c  c e l l s  (Hcman and Bonav i da  1 97 9 ) .  

Nc r e o v e r ,  SJL l y m p ho cy t e s  s e n s i t i z e d  t o  H - 2 | b )  or  H-2 (d) 

c e l l s  e f f i c i e n t l y  l y s e d  n e o p l a s t i c  SJL c e l l s  i e  v i t r o . 

S u s s e l l  ^ t  a l .  (1975) showed i n  EALE/c mice t h a t  c y t o t o x i c  

1 l y mp h o c y t e s  (CTL) t o  t h e  3AIE/C myeloma tumor  MCEC-167
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caused  e s s e n t i a l l y  cc l y s i s  c f  e i g h t  o t h e r  BALE/c t u m o r s ,  

i n c l u d i n g  t h r e e  myeloma t u n e r s ,  b u t  e x t e n s i v e l y  l y s e d  s i x  

cu t  o f  n i n e  tumors  o f  EBA/2 mice .  T h e i r  c b s e r v a t i c n s  

s u c q e s t e d  t h a t  HOPC-167 e x p r e s s e d  an a l l o a n t i g e n  n o r m a l l y  

a b s e n t  i n  EAIE/c mice t u t  p r e s e n t  i n  EEA/2 mice a t d  i n  many 

LEA/2 t umo rs .

The l y s i s  o f  B5B5 CEF by B2B2 Cl p r imed  t owar d  E2B2 

3SV— 1— i n d u c e d  tumor  was due t c  c r c s s - r e a c t i v i t y  between B5 

a n t i q e n  and tumor a s s o c i a t e d  a n t i q e n  n e t  t o  a ccnncn  B5-32 

a n t i q e n  s p e c i f i c i t y .  P r a t  e_t a l .  ( 1978) and S c t i n s o n  and

S c h i r r m a c b e r  (1979) shewed t h a t  a m p l i f i c a t i o n  o f  p r e v i o u s l y  

u n d e t e c t e d  p u b l i c  H-2 a n t i g e n s  cn tumor c e l l s  t ook  p l a c e  on 

lymphomas o f  SJL (H-2 I s ) )  and EEA/2 s t r a i n s .  F u r t h e r m o r e ,  

c r c s s - r e a c t i v i t y  which c y t c t o x i c  T c e l l s  d i s p l a y  on 

d i f f e r e n t  H-2 h a p l o t y p e s  may be a t t r i b u t a b l e  to  c l o n e s

a q a i n s t  s h a r e d  d e t e r m i n a n t s  and n o t  t o  low a f f i n i t y  b i n d i n g  

c f  c y t o t o x i c  T c e l l s  a c t i v a t e d  by p r i v a t e  H-2 a n t i g e n

(Schnaql  and Eoyl 1SBC). T h e r e f o r e ,  s h a r e d  p u b l i c  a n t i g e n s  

may be t h e  c a u s e  of  seme c r o s s - r e a c t i v i t y .  A l t h o u g h  i n  t h e  

c h i c k e n  B2 and S5 MHC a n t i g e n s  may s h a r e  p u b l i c  

s p e c i f i c i t i e s ,  p r imi n q  t h e  E2B2 CL a q a i n s t  a u t o l o g o u s

BSV-1— i n d u c e d  turner  p r e v e n t e d  i mmuni ty  a g a i n s t  s h a r e d

p u b l i c  s p e c i f i c i t i e s .

A l l o a n t i s e r a  a b s o r p t i o n  s t u d i e s ,  a l s o ,  i n d i c a t e d  B5-TAA 

c r o s s - r e a c t i v i t y .  Tfce d a t a  showed t h a t  a b s o r p t i o n  wi th  

ESV-1— i n f e c t e d  E2J2 CEF s i g n i f i c a n t l y  l ower ed  t he  b5b 5 R3C 

a g g l u t i n a t i o n  t i t e r  of  B2B2 a n t i - B 5 B5  a n t i s e r a  s u g g e s t i n g
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c r c s s - r e a c t i v i t y  be tween BSV-1— i n f e c t e d  c e l l s  and B5B5 RBC. 

F u r t h e r  e v i d e n c e  f c r  c r e s s - i e a c t i v i t y  was s o u g h t  by

i n v e s t i q a t i n q  the  p o s s i b i l i t y  t h a t  IqG i n  serum from 3 2B2 

c h i c k e n s  wi th r e g r e s s i n g  ESV-1— induce'd t u r ne r s ,  d e t e c t e d  by 

f l u o r e s c e n t  a r t i b e d y  ' t e c h n i q u e  t c  b i nd  to  B535 

ESV-1— i n d u c e d  s arccma c e l l s ,  nay a l s c  b i nd  to  E5e 5 RBC, WEC 

or  CEF. I f  B2E2 ant i -TAA IgG wculd b i n d  t o  E 5B5 c e l l s  

w i t h o u t  TAA b ei ng  e x p r e s s e d  cn t h e  c e l l s  t h e n  B5-1AA 

c r o s s - r e a c t i v i t y  wculd be i n d i c a t e d .  Serum s a mp l es  were 

c o l l e c t e d  a t  two week i n t e r v a l s  u n t i l  70 days F c s t — RSV-1 

i n o c u l a t i o n ,  b u t  i n  no c a s e  was c r e s s -  r e a c t i  vi  t y  d e t e c t e d .  

I h u s ,  two d i f f e r e n t  a p p r o a c h e s  t o  s e r o l o g i c a l  d e t e c t i o n  o f  

c r o s s - r e a c t i v i t y  gave d i f f e r e n t  r e s u l t s  p o s s i b l y  due t c  

a n t i s e r a s  r e a c t i n g  t c  d i f f e r e n t  a n t i g e n i c  d e t e r m i n a n t s .  

Evidence  f rom s t u d i e s  on m ut an t s  i n  mice s u g g e s t e d  t h a t  

s e r o l o g i c a l l y  d e f i n e d  d e t e r m i n a n t s  and Cl  d e f i n e d

d e t e r m i n a n t s  were t v e  d i s t i n c t  e p i t c p e s  cn t h e  same m o l e c u l e  

{Kathenson ejt a l .  1977) .  I t  may n o t  be u n u s u a l ,  t h e r e f o r e ,

t h a t  i n  t h e  c h i c k e n  s t r o n q  c r c s s - r e a c t i v i t y  was o b s e r v e d  

wi t h  CL t e c h n i q u e  b u t  n o t  wi th s e r o l o g i c a l  m e t ho d s .  

Al thcuqh  i t  has been f r e q u e n t l y  o b s e rv e d  t h a t  . a n i m a l s  

b e a r i n g  ESV-induced tumors  mount b o t h  c e l l u l a r  and humora l  

a n t i - t u m o r  immure r e s p o n s e s  t h e r e  i s  geed  r e a s o n  to  b e l i e v e  

t h a t  t h e  c e l l u l a r  immune sys t em may p l a y  t h e  mere e f f e c t i v e  

r c l e  ( « a i n b e r c  and P h i l l i p s  1S76,  I s r a e l  and Wainberg 1977,  

Ha l l  e_t a l .  1S79) .  C r o s s - r e a c t i v i t y  i n v o l v i n g

c e l l - m e d i a t e d  immuni ty may make t h e  d i f f e r e n c e  between tumor
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r e g r e s s i o n  c i  p r o g r e s s i o n .

I  MaU NIZ i\TIO K EXEE5IXEMS

B2E2 c h i c k e n s  p a r t i a l l y  t o l e r a n t  t o  E5 a n t i g e n

d e m o n s t r a t e d  i n c r e a s e d  g rowt h o f  ESV-1— i n d u c e d  t u m o r s ,  fcut 

i m mu ni za t i o n  o f  E2E2 c h i c k e n s  w i t h  35 a n t i q e n ,  a l t h o u g h

q i v i n q  a n t i b o d y  t i t e r s  t oward  th e  E5 a n t i g e n ,  d i d  n o t  r e s u l t  

in  d e c r e a s e d  growth c f  t umo rs .  T h e r e f o r e ,  t h e  i m m u n i z a t i o n  

e x p e r i m e n t s  d id  n o t  s u p p o r t  t h e  e v i d e n c e  from t t e  p a r t i a l  

t o l e r a n c e ,  c y t o t o x i c i t y ,  and a l l c a n t i s e r a  e x p e r i m e n t s ;  t h a t  

E5 a n t i g e n  c r o s s - r e a c t s  wi th  TAA. T r a n s p l a n t a t i o n  

t e c h n i q u e s  have b e e r  used s u c c e s s f u l l y  i n  mice t c  immunize

a q a i n s t  t um or s .  Immunity t o  EE A/2 (H-2 (d) ) o r  C3Hf

| E - 2 ( k ) ) ,  bu t  n e t  t o  AKE (H-2(k))  t i s s u e ,  i n d u c e d  i n  BALB/c 

(K— 2{d ) ) mice a r e s i s t a n c e  a g a i n s t  c h a l l e n g e  o f  s y n g e n e i c  

ST2 sarcoma ( I n v e r n i z z i  a r d  P a r m i a n i  1975,  P a r n i a n i  and 

I r v e r n i z z i  ISIS ,  I n v e r n i z z i  e t  a l .  1977b) .  I mmu n iz a t i on  o f  

C3Hf, t u t  no t  (c3Hf X A)F1 mice v i t h  norma l  B1C.A o r  A 

t i s s u e ,  i n d u c e d  t r a n s p l a n t i c n  immuni ty  t o  s u b s e q u e n t  

c h a l l e n g e  of  C3Hf l un g  tumor  e x p r e s s i n g  E-2 ( a ) - l i k e  

d e t e r m i n a n t s  (Mar t in  e t  a_l. 1576,  Mar t i n  e t  &J.. 1577) .

The i m m u n i z a t i o n s  may have f a i l e d  t o  i n f l u e n c e  tumor 

qrowth b e c a u s e  t h e y  d i d  n e t  e l i c i t  an a d e q u a t e  immune 

r e s p o n s e .  A s t r o n g  humora l  immune r e s p o n s e ,  b u t  an 

i c a d e q u a t e  ce 11- me d i a l e d  immure r e s p o n s e ,  may have been 

p r e s e n t .  T r a n s p l a n t a t i o n  of  s k i n  g r a f t s  and s u b s e q u e n t
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g r a f t  r e j e c t i o n  may be r e q u i r e d  t c  o b t a i n  a s t r o n g  

c e l l - m e d i a t e d  immuni ty t h a t  would e f f e c t  t h e  tumor and 

t h e r e f o r e ,  i n d i c a t e  B5-7AA c r c s s -  i e a c t i v i t y .

GJJJEJL CI5CCSSIQN

I n v e r n i z z i  and P a r m i a n i  (1975) and P a r n i a n i  and 

I n v e r n i z z i  (1975) c o n c l u d ed  t h a t  c r c s s - r e a c t i v i t y  o f  t u i i o r  

a n t i q e n s  wi th a l l c q e n e i c  MHC a n t i g e n s  was due t o  e i t h e r  

m o d i f i c a t i o n  c f  e x i s t i n q  h i s t c c c m p a t i b i l i t y  a r t i q e n s  c r  to  

p r o d u c t s  c f  d e r e p r e s s e d  s i l e n t  h i s t o c o m p a t i b i l i t y  g e n e s .  

P e r r y  and Greene  ( I960)  s u g g e s t e d  t h a t  s p e c i f i c i t y  o f  T c e l l

r e c o q n i t i c n  wi th  r e c a r d  t c  t u n e r  a n t i q e n  and a l l o a n t i g e n

r e f l e c t s  t h e  d i f f e r e n t  a s s o c i a t i v e  c o n t e x t  i n  which t h e s e  

d e t e r m i n a n t s  a r e  r e c o q n i z e d .  They c o n c l u d e d  t h a t  

i n t e r a c t i o n  cf  turner a n t i q e n  and h o s t  macrophage I -A

d e t e r m i n a n t s  may c r e a t e  a complex a n t i q e n i c  s t r u c t u r e  which 

r e s e m b l e s  a n t i g e n  encoded by the  £ or  I - £  s u b r e g i e n s  o f  t h e  

f o r e i g n  H-2 h a p l o t y p e ,  a t  t h e  l e v e l  of  T c e l l  r e c c g n i t i c n -

H-2 r e s t r i c t e d  c y t o t o x i c  l y m p ho cy t e s  s p e c i f i c  f o r  minor  

h i s t o c o m p a t i b i l i t y  a n t i q e n s  (Bevan 1977) , S e n c a i  v i r u s
s

( P i nb e r q  j t  j J .  1 9 7 8 ) ,  H-Y a n t i g e n  (vcn Boehmer e t  a l »

1979) ,  ana Herpes  s i m p l e x  v i r u s  ( P f i z e n m a i e r  e i  aim 198 0) ,  

s e l e c t i v e l y  cr  c s s - r e a c t e d  with a l l c g e n e i c  MHC d e t e r m i n a n t s -  

P f i z e n m a i e r  i>_t a i -  (1980) c o n c l u d e d  ‘ t h a t  H-2I  (k) p l u s  

Herpes  s i mp l ex  v i r u s  a n t i q e n i c  d e t e r m i n a n t s  may evoke new 

a n t i q e n i c  d e t e r m i n a n t s  s i m i l a r  t o  t h o s e  e x p r e s s e d  by a l l e l i c
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v a r i a n t s  c f  i5HC p r o d u c t s ,  o r  t h a t  c r c s s - r e a c t i v i t y  may he 

due t c  c i c s s - r e a c t i o n  o f  t h e  a n t i - f o r e i g n  r e c e p t o r  cn the  

CTL. I v a n y i  s i  J l .  (1980) shewed t h a t  i n  ESIE/c  mice 

s y n g e n e i c  in i iur iza  t i c  n with r e n a l  l ymphoi d c e l l s  i n du ce d  

a l l o r e a c t i v e  a r t i b o d i e s  wi th  h iqh  c y t o t o x i c  t i t e r .  They 

h y p o t h e s i z e d  t h a t  v i r u s - m o d i f i e d  H-2 | c )  a n t i q e n i c  

d e t e r m i n a n t s  had t r i g g e r e d  a l l c r e a c t i v e  B - c e l l  c l o n e s  t o  

produce  a n t i — H-2 a n t i b o d i e s .  Hale  (1S8C) d e m o n s t r a t e d  t h e  

e x i s t e n c e  of  a c l o s e  s p a t i a l  r e l a t i o n s h i p  between a 

s e r c l o g i c a  l l y  d e f i n e d  p o r t i o n  cf  the  G p r o t e i n  o f  v e s i c u l a r  

s t o m a t i t i s  v i r u s  (VSV), t h e  H-2K (k) m o l e c u l e s  and t h e s e  

a n t i c e n s  ( v i r e s  and c e l l  s p e c i f i c )  r e c o g n i z e d  ty  a n t i -VSV 

CTL's.

I f  c r o s s - r e a c t i v i t y  between E5 a n t i g e n  a i d  tumor 

s p e c i f i c  a n t i c e n  was d i r e c t  t h i s  wculd e x p l a i n  t h e  h iq h  

deqr ee  of turner p r o g r e s s i o n  cfcserved i n  b5e 5 c h i c k e r s -  

D i r e c t  c r c s s - r e a c t i v i t y  would make i t  d i f f i c u l t  f o r  E535 

c h i c k e n s  to  r e c o g n i z e  ESV-1 — i n d u c e d  tumor as  f c r e i q n  and 

wculd s e v e r l y  l i m i t  t h e  d ev e l opmen t  of an e f f e c t i v e  

a n t i - t u m o r  immuni ty .  On t h e  o t h e r  h a n d ,  t h e  

c r o s s - r e a c t i v i t y  o b s e r v e d  may have t e e n  due t c  a B2— RSV-1 

a n t i q e n  complex which c r o s s - r e a c t e d  wi th a b5 a n t i g e n .  I n  

t h i s  c a s e  c r o s s - r e a c t i v i t y  wculd be o b s e r v e d  c r l y  i n  t h e  

c o n t e x t  o f  t h e  J 2  h a p l o t y p e .  Thus ,  i n  t h e  3 SB5 l e s t  t h e r e  

may be a c e l l  s u r f a c e  a n t i q e n  which,  a c t i n q  i n  t he  manner of  

t he  E2 a n t i q e n ,  wculd.  r e a c t  wi th the turner a n t i g e n  t o  form a 

complex.  T h i s  complex i n  t u r n ,  wculd c r c s s - r e a c t  wi th  a B5
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:-]HC a n t i q e n  and l e a d  t c  n o n - r e c c q n i t i c n  o f  the  turner as  

f c r e i q n  and s u b s e q u e n t  t u n e r  p r o g r e s s i o n .

I f  c r c s s - r e a c t i v i t y  c f  E5 a n t i g e n  wi th RSV-1— i n d u c e d  

tumor a n t i q e n  c o n s t i t u t e s  a c c r i o n  mechani se  cf  tumor  

p r c q r e s s i c n  t h i s  p he r c n e n c n  wculd qc f a r  t owa r d  e x p l a i n i n g  

the  v a r i e t y  of  h o s t  r e s p o n s e s  t o  RSV-1— i n d u c e d  t umors  

o bs e rv ed  t y  C c l l i n s  ejt a l .  ( 1960) i n  s e v e r a l  h i g h l y  i n b r e d  

l i n e s -  S i n ce  a l l  members of the  a v i a n  tumor  v i r u s  g r oup  

i r d u c e  t umors  wi th ccmmcn a n t i q e n i c  d e t e r m i n a n t s  (Hal l  

jet a l .  197 9 ) /  t h e  r e s p o n s e  of  c h i c k e n s  t o  a v i a r  l e u k o s i s  

v i r u s  may a l s c  t e  m e d i a t e d  ty a s i m i l a r  mechanism.

To d e t e r m i n e  mere c l e a r l y  the r e l a t i o n s h i p  o f  t h e  

ob s e r ve d  c r o s s - r e a c t i v i t y  t o  turner p r o g r e s s i c i  i n  B5B5 

c h i c k e n s ,  immunochemical  s t u d i e s  o f  t h e  e x a c t  n a t u r e  o f  B2,  

35 ,  and t h e  cr  c s s -  r e a c  t i n g  a n t i q e n  a r e  r e q u i r e d .

CPESTICNS RAISED EJ THIS RESEARCH

1. What i s  t h e  n a t u r e  o f  t h e  c r e s s - r e a c  t i n g  a n t i q e n s ?  

B i o c h e m i c a l  d e f i n i t i o n  of  t h e  a n t i c e n s  i s  r e q u i r e d  and 

m cn c c l c n a l  a n t i b e d j  t o u l d  be u s e f u l  i n  t h e  i s o l a t i o n  

p r o c e d u r e .  Knowinq t h e  c h e m i c a l  s t r u c t u r e s  o f  t he  

m c l e c u l e s  i n v o l v e d  wculd h e l F  t c  d e t e r m i n e  whe t he r  o r  n o t  

the c r c s s - r e a c t i v i t y  was d i r e c t  o r  due t c  a 82— HSV-1 

a n t i q e n  complex.  I f  an a n t i q e n  complex  i s  i n v o l v e d  i t  i s  

i m p o r t a n t  t o  d e t e r m i n e  i f  a s i m i l a r  complex  can form i n  

the  35 E5 h o s t .  I f  a complex c a n n o t  form t h e n
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c r o s s - r e a c t i v i t y  i s  an a r t i f a c t  c f  t h e  s ys t em b e i n g

s t u d i e d  and has oc r c l e  in  turner p r o g r e s s i o n  i n  norma l  

J535 c h i c k e n s .  I n f o r m a t i o n  cn t h e  r e l a t i o n s h i p  be tween 

tumor a s s o c i a t e d  a n t i g e n  and rtEC a n t i q e n  would he g a i n e d  

in any c a s e .

2 .  Would l c n q - t e r m  (> 90 days)  t r a n s p l a n t i c n  t o l e r a n c e  to  B5 

a n t i q e n  i r  (6-1 X 15-1) B2B 2 c h i c k e n s  l e a d  t c  c o m p l e t e  

RSV-1— i n d u c e d  t u n e r  p r c q r e s s i c n :  R e p e a t e d  IV

i n o c u l a t i o n s  have been shewn to e l i c i t  l o n g - t e r m

t o l e r a n c e  i n  c h i c k e n s  (Schie rman ar.d Noroskeq 196 4) .

A n t i - t u n e r  i m m u r i t y  may n e t  d e v e l o p  b e f o r e  t he  tumor  

. k i l l s  t h e  h o s t  i n  c h i c k e n s  l e n g - t e r m  t c l e r a r t  t o  b 5 

a n t i q e n .  l o n g - t e r n  t o l e r a n c e  c f  B 232 c h i c k e n s  t o  B5 

a n t i q e n  may shew a l l  t o l e r a n t  c h i c k e n s  dying o f

SS7-1— i n d u c e d  tumor .  T h i s  r e s u l t  wculd e l i m i n a t e

v a r i a t i o n  ai icung T P I ' s  and q i v e  s t r o n g  e v i d e n c e  f o r

85-TAA c r o s s - r e a c t i v i t y .

3.  Wculd i m m u r i z a t i c n  c f  (6-1 X 15-1) E2E2 c h i c k e n s  w i t h  

E5B5 s k i n  q r a f t s  en h an ce  the  c e l l - m e d i a t e d  immune

r e s p o n s e  a q a i n s t  ESV-1— i n d u c e d  t umors ?  C e l l - m e d i a t e d  

immuni ty may b e  mere i m p o r t a n t  than  humora l  immuni ty  i n  

RSV-1— i n d u c e d  tumor r e q r e s s i c n  ( Ba l l  j t  a i -  1978) .  

G r a f t  r e j e c t i o n  i s  c o n s i d e r e d  t o  be m e d i a t e d ,  p r i m a r i l y ,  

t y  c e l l u l a r  e f f e c t o r  mechanisms ( K l e i n  1 9 7S ) .

I m m u n i z a t i c r  w i t h  35 q r a f t s ,  l e a d i n g  t o  a s t r o n g  

c e l l - m e d i a t e d  i mm un i t y ,  t h e r e f o r e ,  may a f f e c t  tumor  

growth a r c  i n d i c a t e  E5-TAA c r c s s - r e a c t i v i t y .
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4 .  Hew s t r c n q  i s  MHC r e s t r i c t i o n  in  the  c h i c k e n ?  A ccor d i ng  

to  t i e  t h e o r y  cf  MHC r e s t r i c t i o n  E2 E2 c y t o l y t i c  

l ym p h o c y t e s  s h o u l d  cr . ly  k i l l  E2E2 RSV-1— i n i e c t e d  c e l l s  

and n o t  Ed 5 5 SSV- 1 — i n r e c t e c  c e l l s -  I n  t h i s  t h e s i s  525 2 

c y t o l y t i c  l ympho cy te s  t e r e  o b s e r v e d  t o  k i l l  b o t h  o f  t h e  

above men t i oned  c e l l s  and t h i s  was used  a s  e v i d e n c e  i n  

s u p p o r t  c f  c r o s s - r e a c t i v i t y -  However ,  i f  MHC r e s t r i c t i o n  

i s  weak i n  the  c h i c k e n  t h e n  su ch  k i l l i n g  would n o t  be an 

uncommon s i t u a t i o n  ar.d wculd dc  l i t t l e  t o  s u p p o r t  t h e  

h y p o t h e s i s  c f  B5-TAA c r o s s - r e a c t i v i t y -  In  any c a s e ,  t he  

f a c t  t h a t  B2B2 c y t o l y t i c  l y mp h o c y t e s  p r imed  t o  

E S V - 1 - - i n c u c e d  turner w i l l  k i l l  normal  B5B5 c e l l s  was t h e  

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

5 .  Bo t h e  MHC r e g i o n s  c o n t a i n  m u l t i p l e  l c c i  and wculd t h i s  

c o m p l i c a t e  c r o s s - r e a c t i v i t y  d e t e c t i o n ?  M u l t i p l e  l c c i  i n  

s y n q e n e i c  i n d i v i d u a l s  wi th d i f f e r e n t  p a t t e r n s  o f  gene  

e x p r e s s i o n  may l e a d  to  v a r i a b l e  r e s u l t s -

6- would c r c s s - r e a c t i v i t y  p a t t e r n s  change  wi th t h e  us e  o f  a 

d i f f e r e n t  REV s u b q r e u p  c r  c l c n e ?  McBride e t  j J .  (1980) 

o b s e r v e d  s i g n i f i c a n t  v a r i a t i o n  i n  t h e  i n c i d e n c e  cf  t u n e r  

r e g r e s s i o n  be tween c h i c k e n s  f r c a  the  same h i g h l y  i n b r e d  

l i n e  i n o c u l a t e d  wi th d i f f e r e n t  RSV s u b g r o u p s  a i d  c l o n e s ;  

no s i g n i f i c a n t  v a r i a t i o n  w i t h i n  KSV t y p e  was o b s e r v e d -  

I n  t h i s  c a s e  d i f f e r e n t  a n t i q e n s  may be e x p r e s s e d  on tumor  

c e l l s  a e p e r d i r q  cn t i e  v i r u s  t yp e-
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7.  I f  c r o s s - r e a c t i v i t y  i s  a mechanism of  t amer  p r o g r e s s i o n  

i n  n a t u r e  i s  i t  c e n e r a l  o r  l i m i t e d  to a f e s  s p e c i f i c  

c a s e s ?  The £5 ana  E2 MHC a n t i q e n  s ys t em may p r e s e n t  a 

un ique  c a s e  i n  »hich c r e s s - r e a c t i v i t y  wi th  FSV-1 tumor 

a s s o c i a t e d  a n t i q e n  i s  p r e s e n t .  Cn t h e  o t h e r  hand i f  

tumor a s s o c i a t e d  a n t i g e n  c h e m i c a l  s t r u c t u r e  i s  c l o s e l y  

r e l a t e d  t o  c e n e r a l  XHC a n t i g e n  c h e m i c a l  s t r u c t u r e  a n d / o r  

i f  TAA-KHC a n t i q e n  complexes  a r e  n e c e s s a r y  f o r  a n t i - t u m o r  

immuni ty t c  d e v e l o p ,  then  TAA-MHC a n t i q e n

c r o s s - r e a c t i v i t y  may he a c e n e r a l  phenomenon-



LITER AT DDE CITED

A l b e r t ,  3- and G ot ze ,  D - : The naq or  h i s t o c o a p a t i b i l i t y
s y s t e m  in  man. I n :  The maio r h i s t o c o m c a t i b i l i t y
s y s t em  c £ man a r e  a n i m a l s .  G c t z e ,  D. ( e i . )  pp.  7 - 7 7 ,  
S p r i n q e r - V e r l a q ,  Sew York,  1977.

Arch ambau l t ,  I .  P . ,  Dun l cp ,  W. E . ,  C u c c h i a r a ,  F. P . ,  
C o l l i n s ,  K. M., and C o r h e t t ,  A. C . : A s i m p l i f i e d
t e c h n i q u e  f c r  c t t a i n i n q  p u r i f i e d  p e r i p h e r a l  l y mp h o c y t e s  
f rom c h i c k e n s .  Po u l t r y  S c i .  55: 1972- 1973,  1576.

Each,  F. H-: Normal h i s t o c o m p a t i h i l i t y  a n t i g e n s  as  a model
f o r  t u m o r s .  Amen. J .  C l i n .  P a t h .  62: 173- 185,  1974.

Eaccn,  L. D. , F a d l y ,  A. K. , d c t t a ,  J .  V. ,  and C r i t t e n d e n ,
L.  B . :  E - h a p l c t y p e  i n f l u e n c e  cn e r y t h r o b l a s t o s i s  i n
c h i c k e n s .  Fed.  Proc .  38:  1 164, 1S7S.

Eaccn,  L. D . , K i t e ,  J .  H-, and Fose ,  N. 3 . :  A r e l a t i o n s h i p
between t he  n a j c t  h i s t c c c m p a t i b i l i t y  (E) l o c u s  and 
autoimmune t h y r o i d i t i s  i n  obese  c h i c k e r s .  S c i e n c e  
1 8 6 : 2 7 4 - 2 7 5 ,  1974.

E a l c a r o v a ,  J . , E e rk a ,  J . , E a l a ,  K . ,  and E ra ba ,  T . : G e n e t i c
c o n t r c l  c f  i amui e  r e s p o n s e  t c  t h e  d i n i t r c p h e n o l  group 
i n  l i n e s  o f  c h i c k e r s .  F c l i a  E i o l .  20: 3 4 6 - 34 9 ,  1974.

Bauer ,  H- ,  Hayami,  « . ,  D e c k e r , E - , and F r i i s ,  E, P . :  
B i o l c q i c a l  and b i o c h e m i c a l  c ha ng es  i n  t he  plasma 
membrane c f  RNA turner t i n t s - t r a n s f o r m e d  c e l l s .  I n : 
S t r u c t u r a 1 and k i n e t i c  a c c r o a c h  t o  p l a s m a membrane
f u n c t i c n s .  N i c c l a u i ,  C- and E a r e f , A. J e d . ) , pp-  
104-113 ,  S p r i n q e r - V e r l a q ,  E e r l i n ,  1977a.

Eauer ,  H. , I q n j a t o v i c ,  C . , Hutsamen,  H . , and Hayani ,  K. : 
T r a n s f c r m a t i o n - a s s o c i a t e a  s u r f a c e  a n t i g e n s  i r  v i r u s  and 
c h e m i c a l l y  t r a n s f e r r e d  a v i a n  c e l l s .  Med. M i c r o b i o l . 
Immuncl .  1 6 4 : 19 7- 20 5 ,  1977b-

E e n a c e r r a f ,  E. and Dcr f ,  a. E . : G e n e t i c  c c n t r c l  o f  t h e
immure r e s p o n s e  by I  r e q i c n  q e n e s .  Co l d  S o r i n g  Harbor  
Sy mo . Qu a n t .  B i e l .  4 1 : 4 65 ,  1976.

B e n a c e r r a f ,  E. and Germain,  R. N . : The immure r e s p o n s e
qe ne s  c f  t h e  ma jc r  h i s t c c c m p a t i b i l i t y  complex .  
I mmunogene t i c s  36 :70-1  19, 1978.

78



79

E e n a c e r r a f ,  E. and K a tz ,  D. E- :  The n a t u r e  and f u n c t i o n  o f
h i s t c c c m p a t i b i 1 i t y - 1 i n k e d  immune r e s p o n s e  c e n e s .  I n :  
I m a u n oq en e t i c s  and i  inauno-de f i c i e n c y .  D e n a c e r r a f ,  3 .  
( e d . ) ,  pp .  1 1 7 - 1 " ,  mET, S t .  Lenords  House I a n c a s t e r ,  
E n g l a n d ,  1975.

S e n e c i c t ,  A. A. ,  P o l l a r d ,  L. S . ,  Morrow, E. 5 . ,  A c p l a n a l p ,  
H . , Maurer ,  B. E. , and E r i l e s ,  S. E . : G e n e t i c  c o n t r o l
o f  i n n u ne  r e s p o n s e s  i n  c h i c k e n s .  Imm unogen e t i c s  
2 : 3 1 3 - 3 2 4 ,  1975.

E e r z o f s k y ,  J .  A . ,  Richman,  I -  K. ,  and K i l l i c n ,  E. : E i s t i n c t
H - 2 - l i n k e d  I r  qe ne s  c o n t r o l  b o t h  a n t i b o d y  and T c e l l  
r e s p o n s e s  t c  d i f f e r e n t  d e t e r m i n a n t s  on t he  same 
a n t i g e n ,  myogl ob i n .  P r c c .  N a t l .  Acad.  5 c i .  U. S.A.  
7 6 ;4  0 4 6 - 4C50, 1979.

E e r n h a r d ,  W.: The d e t e c t i o n  and s t u d y  of  human v i r u s e s  wi th
t h e  e l e c t i o n  m i c ro s co p e .  Ca ncer  Res.  2 0 : 7 1 2 ,  1960.

Eevan,  a .  J . :  K i l l e r  c e l l s  r e a c t i v e  t o  a l t e r e d - s e l f
a n t i q e n s  can a l s o  be a l l o - r e a c t i v e .  P r c c .  N a t l .  
Acad.  S c i .  U.S.A.  74: 2094-2098 ,  1977.

Bevan,  a. J - : The major  h i s t o c o m p a t i b i l i t y  complex
d e t e r m i n e s  s u s c e p t i b i l i t y  t c  c y t o t o x i c  T c e l l s  d i r e c t e d  
a q a i n s t  minor  h i s t o c o m p a t i b i l i t y  a n t i g e n .  J .  Exc .  
Med. 141; 13 49-13 € 4, 1 975.

E i l l i n q h a m ,  E. E . ,  E r e n t ,  I . ,  and Medawar,  P.  G. : 
Q u a n t i t a t i v e  s t u d i e s  on t i s s u e  t r a n s p l a t a t i o r  immuni ty .  
I I I .  A c t i v e l y  a c q u i r e d  t o l e r a n c e .  P h i l .  T r a n s .  Roy.  
Soc.  ( IcEdcn S e r . ) 02 39:3  57,  1956.

Elccm,  S.  E. and C o l e ,  R. K . : Chromosomal  l o c a t i o n  of  t he
major  h i s t o c o m p a t i b i l i t y  (B) l o c u s  i n  t h e  c h i c k e n .  
P o u l t r y  S c i .  5 7 : 1 1 1 9 ,  197E.

Ecdmer,  S .  E. ( e d . ) ;  The HLA s y s t e m -  E r i t .  Med. E u l l .  
34,  1978.

B r e n t ,  L . , E r c c k s ,  1.  G. , Medewar,  P.  E . ,  and Simpson,  E . :  
T r a n s p l a n t a t i o n  t o l e r a n c e .  B r i t .  Med. E u l l .  3 2 ( 2 ) :  
101- 106 ,  1976.

Brewer ,  3 .  N . , Moore,  C. H . , and J o h n s o n ,  I .  W. : E f f e c t s  o f
b l o o d  qroup a n t i q e n s  on r e s i s t a n c e  t c  M a r e k ' s  d i s e a s e .  
Po u l t r y  S c i .  48: 1 970, •1  969.

B r i l e s ,  W. E-:  C u r r e n t  s t a t u s  o f  b lood  g r o u p s  i n  d o m e s t i c
b i r d s .  Zs c hr .  T i e r z u c h t unq u nd Z u c h t u t c s b i c l o g i e  
7 9 : 3 7  1-39 1, 1 964.



80

E r i l e s ,  W. E- and B r i l e s ,  S. V . :  Seine r e c e n t  r e c o m b i n a n t s
a t  t h e  3 l o c u s .  I n :  A vian Iramunclogv.  E e n e d i c t ,
A. A. ( e d . ) ,  p p .  22 1 - 225 ,  Plenum P r e s s ,  New York,  
1877.

i i r i l e s ,  m. E - ,  H c G i l t o n ,  K. H. , and I r w i n ,  ft. fi. : Cn
m u l t i p l e  a l l e l e s  e f r s c t i n q  c e l l u l a r  a n t i c e r s  i n  the  
c h i c k e n .  Gene t i c s 35:  633-652 , 1950.

Bruqqe ,  J -  S.  and E r i k s o n ,  B. I . :  I d e n t i f i c a t i o n  of  a
t r a n s f o r m a t i o n - s p e c i f i c  a n t i q e n  i n d u c e d  t y  an a v i a n  
sa rccma  v i r e s .  Na t u r e  2 6 9 : 3 4 6 ,  1977.

C a r f o n e ,  G . ,  I n v e r n i z z i ,  G . , M e s c h l n i ,  A. ,  and  E a r a i a n i ,  G. : 
I n  v i t r o and .in v ivo  e x p r e s s i o n  c f  c r i c i o n a l  and 
f o r e i q n  H-2 a n t i c e n s  and cf  t h e  t u m o r - a s s o c i a t e d  
t r a n s p l a n t a t i o n  a r t i q e n  c f  a murine f i b r o s a r c c m a .  I n t .  
J .  C an c e r  21: 85- 92 ,  1978.

C a r t e ,  I .  F. ,
m  T? •▲ « 4 •  •

winq-wei  
1972.

Cbanh,  T. C. ,  Ee.nedic t ,  A. A.,  A b p l a n a l p ,  H. : A s s o c i a t i o n
o f  s e r u n  h e m c l y t i c  c o n p l e m e n t  l e v e l s  wi th t h e  maj or  
h i s t o c o m p a t i b i l i t y  complex i n  c h i c k e n s .  Jj. Exp.  Med. 
1 4 4 : 5 5 5 - 5 6 1 ,  1976.

C o l l i n s ,  W. ft. and E r i l e s ,  R. E. : Ee spcns e  o f  two B (MHC)
r e c o n t i r a r t s  t c  B e t s  sa iccma v i r u s - i n d u c e d  t u m or s .  
P ape r  p r e s e n t e d  a t  t h e  17th  c o n f e r e n c e  on A n i n a l  Blood 
Groups  a r d  B i c c i e i t i c a l  P c i y m c r p h i s m ; Wageningen,  The 
N e t h e r l a n d s ,  J u l y  28 t o  Auqust  2, 1S60.

C c l l i n s ,  W. a . ,  B r i l e s ,  W. E. ,  C o r b e t t ,  A. C. ,  C l a r k ,  K. K . , 
Z s i g r a y ,  R. a . ,  and Du nl op ,  W. E . : J  l c c u s  (MHC)
e f f e c t  upon r e g r e s s i o n  c f  RSV-induced tumors  i n  
n o n - i n b r e d  c h i c k e n s .  I n  n ut coene  t i c s  9 : 9 7 - 1 0 C ,  1979.

C c l l i n s ,  K. M. ,  B r i l e s ,  W. E . ,  Z s i g r a y ,  R. a . ,  Dunlop ,
H. R . ,  C o r b e t t ,  A. Cm,  C l a r k ,  K. K. , H a r k s ,  d. L . , and 
Mc Gr a i l ,  T. P. : The E l o c u s  (MHC) i n  t h e  c h i c k e n :
A s s o c i a t i o n  wi th  t h e  f a t e  of  RSV- induced t u m o r s .  
I  mm unogen e t i c s  5:2 2 3 - 3 4 3 ,  19 77 .

C c l l i n s ,  K .  a . ,  Hei nz e l ma nn ,  E. W.  , C o r b e t t ,  A.  C . , Z s i g r a y ,
R. M. , and Cunlop,  W. R . : Rous s arcoma r e g r e s s i o n  in
s e v e n  h i g h l y  i r b i e a  l i n e s  c f  whi te l e g h o r n s .  Po u l t r y  
S c i .  58: 1 172- 1177,  1980.

C c t t e r ,  P. F. , C o l l i n s ,  K. a . ,  C c r t e t t ,  A. C . , a r d  Dunlcp ,
fi. R . :  R e q r e s s i c r  cf  Reus s a rcomas  i n  two l i n e s  o f
c h i c k e n s .  P o u l t r y  S c i .  5 2 : 7 9 9 - 8 0 0 ,  1973.

S n a t h ,  J .  H.,  K e s t cn ,  C. R . , a r c  S a v ag e ,  
I mmuncge ne t i c s  a r d  r e g r e s s i o n  of  ESV(RAV-I) 
tumors  i n  c h i c k e n s .  P o u l t r y  S c i .  5 1: 1792,



81

G e t t e r ,  ? .  £ . ,  C o l l i n s ,  w. a. , Dunlop ,  5i. E. , and C o r b e t t ,  
A. C. : D e t e c t i o n  o f  c e l l u l a r  immuni ty t c  Ecus turners
o r  c h i c k e n s  by the  l e u k c c y t e  m i q r a t i o n  i n h i b i t i o n  
r e a c t i o n -  P o u l t r y  S c i .  55:  1008—1011, 1976a.

C c t t e r ,  ? .  F.  , C o l l i n s ,  S.  M. , Dunlop,  5s. E . , anc C o r b e t t ,  
A. C . :  The i n f l u e n c e  cr  thymectomy cn Ecus sa rcoma
r e g r e s s i o n .  A v i an  Di s e a s e s  2 0 : 7 5 - 7 8 ,  1975.

C c t t e r ,  P.  P . ,  C o l l i n s ,  W. a . ,  Eun l cp ,  5i. R- ,  and C o r b e t t ,  
A. C . :  Host ace  dependency  cf  r e g r e s s i o n  o f  Sous
s a r c o m a s  of  c h i c k e n s .  Cancer  5 e s .  2 3 : 3 3 1 0 - 5 5 1 1 ,  1973.

C r i t t e n d e n ,  I .  E- :  O b s e r v a t i o n s  cn t h e  n a t u r e  c f  a g e n e t i c
c e l l u l a r  r e s i s t a n c e  t o  a v i a n  t u n e r  v i r u s e s .  J^. N a t .  
Cancer  I n s t .  41: 145- 153,  1S68.

C r i t t e n d e n ,  1.  E. , P u r c h a s e ,  H. G. ,  Sclcmon,  J .  J . ,  O k a z a k i ,  
w. ,  a r c  B u r n e s t e r ,  E. E . : G e n e t i c  c c n t r c l  o f
s u s c e p t i b i l i t y  t c  t h e  a v i a n  l e u k c s i s  c ompl ex .  P o u l t r y  
S c i .  5 1 : 5 4 2 - 2 6 1 ,  1572.

C r i t t e n d e n ,  1 .  B . , S t c n e ,  H. A. ,  Eeamer ,  B. H. , and C k a z a k i ,  
W.: Tuc l o c i  c o n t r o l l i n g  c e n e t i c  c e l l u l a r  r e s i s t a n c e
t o  a v i a n  l e u k c s i s - s a  rccma v i r u s e s .  J,. Vi r o l o g y  
1: 8 5 8 - 9 0 4 ,  1967.

C u l l e n ,  S.  £ . ,  F r e e d ,  d.  H . ,  and N a t h e n s o n ,  S- G. : 
S t r u c t u r e  and s e r o l o g i c a l  p r o p e r t i e s  o f  murine l a  
a l l c a n t i q e n .  T r a n s p l a n t .  Eev.  3 0 : 5 3 6 ,  1976.

Cunningham,  E. A-: The s t r u c t u r e  and f u n c t i o n  c f
h i s t o c o m p a t i b i l i t y  a n t i q e n s .  S c i .  Amer. 2 3 7 : 9 6 - 1 0 7 ,
1977.

D a S i l v a ,  £.  P . , Ho ecker ,  G. F . ,  Day, N. K . ,  V i e n n e ,  P . ,  and 
R u b i n s t e i n ,  P . :  Murine complement  component  3 :
G e n e t i c  v a r i a t i o n  and l i n k a g e  t o  H-2.  P r c c .  N a t l .  
Acad.  S c i .  0 . S . A .  75: 563 - 565 ,  1978.

D e l o v i t c h ,  T. C. and M c De v i t t ,  H. D . : I s o l a t i o n  and
c h a r a c t e r i z a t i o n  of  mur ine  l a  a n t i g e n s .  I m m u r o o e n e t i c s  
2:39 , 19 7 5.

Dixcn,  G. C. and C u E c a n ,  I .  E . : Minimum b aye s  r i s k
t - i n t e r v a l s  f o r  m u l t i p l e  c o m p a r i s o n s .  ^  Am. s t a t .  
As s o c .  7 0 : 8 2 2 - 8 2 1 ,  1575.

E c h e r t y ,  P. C - : Models f c r  r e c c q r i t i c n  o f  v . i r a l l j  m o d i f i e d
c e l l s  by immune t h y m u s - d e r i v e d  l y m p h o c y t e s .  
Imm unogene t i c s  3 :5 17-524,  1976.

C c r f ,  a.  1 . ,  S t i m p f l i n q ,  J .  H. , ana E e n a c e r r a f ,  E. :  Gene
dose e f f e c t s  i r  I r  q e c e - c c n t r c l l e d  s y s t e m s .  J-. o f  
Immunclcc y 123: 269-27 1, 1579.



32

D u r a n - R e y n a l s , F. ana F r e i n e ,  F. M. : The a c e  o f  t h e
t u m o r - t e a r i n q  h o s t s  as a f a c t o r  c o n d i t i o n i n g  t h e  
t r a n s m i s s d b i l i t y  c f  t h e  Reus sarcoma by f i l t r a t e s  and 
c e l l s .  Cancer  Res.  1 3 : 3 7€ -3  8 2 , . 1 9 5 3 .

E s e r t ,  D. C . ,  and C o op er ,  M. B. :  I a - 2 i k e  a l l c a n t i g e n s  i n
t h e  c h i c k e n :  S e r o l o g i c  c h a r a c t e r i z a t i o n  a r c  o n t o g e n y
ox c e l l u l a r  e x p r e s s i o n .  U r m u n og en e t i c s  7 : 5 2 1 - 5 3 5 ,
1978.

Ewer t ,  D. C . , Gi lmour ,  E. G. ,  E r i l e s ,  W. E . ,  a r c  C o o p e r ,  
M. D . : G e n e t i c s  c f  l a - l i k e  a l l c a n t i g e n s  i n  c h i c k e n s
and l i n k a g e  wi th  E major  h i s t o c o m p a t i b i l i t y  c o mp l ex .

• I m m u no cc n e t i c s  1 0 : 1 6 9 - 1 7 4 ,  15 80.

F i n b e r g ,  E . , E u r a k o f f ,  S . ,  C a n t e r ,  B. ,  and B e n a c e r r a f ,  B„: 
3 i o l c g i c a l  s i g n i f i c a n c e  cf  a l l o r e a c t i v i t y : T c e l l s
s t i m u l a t e d  by. S e n d a i  v i r u s - c o a t e d  s y n g e n e i c  s p l e e n  
c e l l s  s p e c i f i c a l l y  l y s e  a l l c q e n i c  t a r g e t  c e l l s .  F r o c .  
N a t l . Acad.  S c i .  U.S. A. 7 5:5 145-5149,  1576.

Fo rd ,  ft- C - : Measurement  of  g r a f t - v e r s u s - h c s t  a c t i v i t y .
I n .  Handbcok c f  e x c e r i m e r t a l  i mmunc l oqv . 3 r d  e d i t i o n ,
Mei r ,  E. H. J e d . } ,  pp .  3 0 . 1 - 3 0 .  12,  B l a c k w e l l  
s c i e n t i f i c  p u b l i c a t i o n ,  Ox fo r d ,  Lcndcn ,  E d i n b u r g h ,  
M e l b o u r n e ,  -1978.

G a r r i d o ,  F . , F e s t e n s t e i n ,  E . , and S c h i r r m a c h e r ,  V. :  F u r t h e r
e v i d e n c e  f o r  d e r e p r e s s i c n  of H-2 and I a - l i k e  
s p e c i f i c i t i e s  of  f o r e i g n  h a p l o t y p e s  i n  mouse tumor c e l l  
l i n e s ,  Na tu r e  26 1: 704 - 706 ,  1 576.

G a r r i d o ,  F . ,  S c h i r r m a c h e r ,  V . ,  and F e s t e n s t e i n ,  H. : S t u d i e s
on H-2 s p e c i f i c i t i e s  cn mouse tumor  c e l l s  by a new 
m i c r c r a d i c  a s s a y .  J_. I m g u n c q e n e t .  4 : 1 5 - 2 7 ,  1977.

G e b r i e l ,  G. K . , P e v z n e r ,  I -  Y . ,  and N o r d s k o q ,  A. ft.: 
G e n e t i c  l i n k a g e  be t ween  iamune r e s p o n s e  to  GAT and t h e  
f a t e  c f  ESV-inauced t umo rs  i n  c h i c k e n s .  I m u c r c c i e n e t i c s  
9 : 3 2 7 - 3 3 4 ,  1679.

G i ps o n ,  T. G.., Imamura,  H . , C c r l i f f e ,  M. A. ,  a r d  M a r t i n ,  
ft. J . :  l u ng  t u m c r - a s s c c i a t e d  d e r e p r e s s e d  a l l o a n t i g e n
coded  f o r  by t h e  K r e g i o n  c f  t h e  H-2 maj or  
h i s t c c c n p a t i b i l i t y  c omp lex .  Exp.  Bed.
197: 1363- 1373,  1978.

Gcrex,  P.  A. ,  Lyman, S . ,  and S n e l l ,  G. E. : S t u d i e s  on t h e
q e n e t i c  and a n t i q e n i c  b a s i s  o f  turner t r a n s p l a n t a t i c n :  
L i n k a g e  between a h i s t c c c n p a t i b i l i t y  qene  and f u s e d  i n  
a i c e .  F roc .  5. Soc .  London S e r .  B 135: 455 ,  1948.



83

Greenwood,  A. K. , E l y t h ,  J .  S. £ - ,  and Cant# J -  G. : 
I n d i c a t i o n s  c f  t h e  fcer.ita.fcle n a t u r e  c f
n o n s u s c e p t i t i l i t y  t c  Reus sarcoma i n  f o w l s -  E r i t .  J .  
Cancer  2 : 1 3 5 - 1 4 3 ,  1946.

G u n t h e r ,  F. , G a l a ,  K-, Eude,  E . ,  and H r a t a ,  T . :  Ev id enc e
f o r  an a s s o c i a t i o n  be tween  immune r e s p o n s i v e n e s s  o f  
c h i c k e n s  t o  (T,G)-A-L and t h e  major  h i s t c c c u F a t i b i l i t y  
s y s t e m .  Eur .  - J .  Immuncl .  4 : 5 4 6 - 5 5 3 ,  1971.

G y l e s ,  N. R. and Brown,  C. J . : S e l e c t i o n  in c h i c k e n s  f c r
r e t r c r e c r e s s i c n  cf  turners c a u s e d  by Rous sarcoma v i r u s .  
P o u l t r y  S c i .  50 : 9 0 1- 90 5 ,  1571.

G y l e s ,  N. 5 - ,  K i l e y ,  J .  I . ,  and Ercwn,  C. J . :  The r e s p o n s e
o f  r e s i s t a r t  and s u s c e p t i b l e  s t r a i n s  c f  c h i c k e n s  and 
t h e i r  f1 and F2 c r o s s e s  t o  s u b c u t a n e o u s  i r c c u l a t i c n  
wi th  Reus sarcoma v i r u s .  P o u l t r y  S c i .  4 6 : 4 6 5 -4 7 2 ,  
1967.

Gyl es ,  tf. R . ,  S t e w a r t ,  E. E . , a n d  Ercwn,  C. J .  : Kechanisms
o f  g e n e t i c  r e s i s t a n c e  i n  t h e  c h i c k e n  t o  Reus  sarcoma 
v i r u s .  P o u l t r y  S c i .  4 7 : 4 3 0 - 4 5 0 ,  1968.

H a l a ,  K. ,  V i l h e l m o v a ,  K. ,  and Har t manova ,  J . :  The s t r u c t u r e
o f  t h e  ma j o r  h i s t o c o m p a t i b i l i t y  complex c f  t i e  c h i c k e n .

Avian immunclcov.  B e n e d i c t ,  A. A. l e d . ) ,  pp.  
2 2 7 - 2 3 2 ,  Plenum P r e s s ,  New i o r k ,  1577.

H a l a ,  K. , V i l h e l m o v a ,  E . , and Hart raanova,  J . :  P r c t a f c l e
c r o s s i n q  e v e r  ir. t h e  B b l e e d  g i c u p  s ys tem of  c h i c k e n s .  
I  mm uncoene t i c s  3 : 5 7 -  1 03, 1976.

H a l e ,  A. a . :  The s p a t i a l  r e l a t i o n s h i p  c f  t h e  v i r a l  and H - 2
a n t i q e n s  r e c o g n i z e d  by a n t i - v i r a l  C T L ' s .
I a m u n o g e n e t i c s  1 0 : 4 6 9 - 4 7 9 ,  1980.

H a l l ,  M. R . , Q u a l t i e r e ,  L- P . ,  and B e y e r s ,  P . :  C e l l u l a r  and
humora l  immune r e a c t i v i t y  t c  t u m o r - a s s o c i a t e d  a n t i g e n s  
in.  c h i c k e r s  i n f e c t e d  wi t h  ficus sarcoma v i r u s -  J .  
Immune l c c v  123: 10 9 7- 1105,  1979.

Hammerfcerg, C. and K l e i n ,  J . : L i n k a g e  d i s e q u i l i b r i u m
be t ween  H-2 and t  c ompl exes  i n  chromosome 17 o f  t h e  
mouse.  Na t ur e  2 5 8 : 2 9 6 - 2 9 9 ,  1975.

Ha na f us a ,  E . : Avian ENA tumor v i r u s e s .  Ir*: Cancer  2 .
E e c k e r ,  5.  F . ( e d . ) ,  pf .  49 -6 2 ,  Plenum P r e s s ,  New
York,  1975-

Ha na f us a ,  H . : Rapid t r a n s f o r m a t i o n  of  c e l l s  t y  Reus sarcoma
v i r u s .  P r c c .  Na t l .  Acad.  S c i .  0. S.  A. 63:3  18-325,  
1969.



84

H an af u sa ,  H . ,  Miyamoto , '  T . ,  a rd  Ha na f us a ,  
c e l l - a s s o c i a t e d  f a c t o r  e s s e n t i a l  f o r  t h e  fc
an i n f e c t i o u s  f e r n  c f  Bous sarcoma v i r u s .  Pr
Acad.  S c i .  U. S . A .  ' 66 :3  14-22 1 , . 1S7C.

Hanson,  £. 1 . ,  VanZandt ,  %]. N . , and Law,
D i f f e r e n c e s  i n  s t s e e  F t i b i l i  t y to  M a re k ' s  
c h i c k e n s  c a r r y i n g  two d i f f e r e n t  B l o c u s  h i
a l l e l e s .  P o u l t r y  S c i .  4 6 : 1 2 6 8 ,  1561.

H a r r i s ,  fi- J .  C. and Simons ,  E- S . :  Nature  o f  t h
r e s p o n s i b l e  f o r  t h e  a c g u i r e a  t o l e r a n c e  c f  
Hous s arccma a g e n t .  Na tu r e  1 8 1 : 1 48 5- 14 86 ,  15

Hayami,  M. , I q n j a t c v i c ,  J . , and Ea ue r ,  H. 
r e t r o v i r u s - i n c u c e d  s u r f a c e  a n t i q e n s  a 
c r o s s - r e a c t i v i t y  w i t h  c h e m i c a l l y - t r a n s f c r u e d  
p r i a a r y  e n b r y c n i c  c e l l s  cf  J a p a n e s e  q u a i l s .
Can c e r  2 C: 72 5 - 7 3 7 ,  1977.

H e r b e r t ,  W. J , :  K i n e r a l - c i l  a d j u v a n t s  and t h e  i i
of  l a b o r a t o r y  a n i m a l s .  I n .  Handbook of  e x p e r i m e n t a l  
immurclCQV. 3 r d  e d i t i o n ,  S e i r ,  D- M. (ed . )  , pp .  
a3.  1 - a3 .  15,  E l a c k v e l l  s c i e n t i f i c  p u b l i c a t i o n ,  Oxford  
London,  E d i n b u r g h ,  Me l bou rn e ,  1S78.

H c la n ,  V . ,  C h u t r a ,  J . , and Hasek,  M.: P a r t i c i p a t i o n  o f  H-2
r e g i o n s  i n  n e c n a t a l l y  i n d u c e d  t r a n s p l a n t i o n  t o l e r a n c e .  
I mmun oqene t i c s  6 :357-401  , 1578.

Hudson,  X. and Hay,  F. I . :  P r a c t i c a l  immunology.
B l a c k w e l l  s c i e n t i f i c  p u b l i c a t i o n s ,  Oscey ,  Meed,  O x f o r d ,
1976.

I g n j a t o v i c ,  J . , E u b s a i e n ,  E. , Eayami,  A . ,  and £
2 o a s  sarcoma v i r u s - t r a n s f o r m e d  a v i a n  c e l l s  ex 
d i f f e r e n t  c e l l  s u r f a c e  a n t i q e n s  t 
d i s t i n g u i s h a b l e  by a c e l l - m e d i a  t ed  c y t o t c x i  
J .  Immunology 120:16 63-1668 ,  1978.

I n v e r n i z z i ,  G. and E a r m i a n i ,  G. :  Tumor a s s o c i a t e d
t r a n s p l a n t i c n  a n t i g e n s  c f  c h e m i c a l l y  i n d u c e d  s a r c o m a t a  
c r o s s - r e a c t i n g  w i t h  a l l o g e n e i c  h i s t o c o m p a t i b i l i t y  
a n t i q e n s .  Na tu r e  254:  71 3- 7 14 ,  1975.

I n v e r n i z z i ,  G. ,  C a r b o n e ,  G . ,  and E a r m i a n i ,  G . : Al ien
h i s t o c o m p a t i b i l i t y  d e t e r m i n a n t s  cn t h e  c e l l  s u r f a c e  c f  
s a r co ma s  induced  t y  m e t h y l c h c l a n t h r e n e .  I I .  i n  v i t r o  
s e r o l c q i c a l  s t u d i e s -  Tumor 63: 18 1-194,  1577a.

I n v e r n i z z i ,  G. , C a r b o n e ,  G . , Me sc h i n i ,  A.,  and P a r i i a n i ,  G. :  
M u l t i p l e  f o r e i g n  r cn-H-2  d e t e r m i n a n t s  on t h e  s u r f a c e  o f  
a c h e m i c a l l y - i n d u c e d  murine s a rco ma .  I n m u n c g e n e t .
4 : 9 7 - 1 0 6 ,  1977b.

a u e r ,  H. :  
p r e s s  f o u r  
h a t  a r e  
c i t y  t e s t .

T. : A
r i a t i c n  of  
cc .  Na t .

G. r . j .:
d i s e a s e  i n  
cod qroup

e a n t i g e n s  
t u r k e y s  t c  
58.

: Avian
nd t h e i r  
c e l l s  and 

I n t .  J .

m u n i z a t i c n



85

I v a n y i ,  p . :  El A and d i s e a s e  a s s c c i a  t i o n .  P ap e r  p r e s e n t e d
a t  t he  17th c o n f e r e n c e  on Animal  Blocd Groups and 
E i o c h e u i c a l  Polymerphi sm ; Waqenincen,  The N e t h e r l a n d s ,  
J u l y  28 t c  Auqus t  2 ,  193C.

I v a n y i ,  P . ,  van t l ov r i k ,  P . ,  B r eu n in g ,  El. , a r d  M e l i e f ,
C. J .  : A n t i - H - 2  a n t i t c

un in 9/
es ir. d uced
10:3 19- 3 3 2 ,

: The
re ce p t o r s

and B

Kat z ,  D. H. and S e n a c e r r a f ,  5 - :  The f u n c t i o n  and
i n t e r r e l a t i o n s h i p s  o f  T - c e l l  r e c e p t o r s ,  I x  qenes  and 
o t h e r  h i s t c c c m p a t i b  l e  T and B l y m p h o c y t e s .
T r a n s  c l a n  t a t i o n  Be v. 22 : 175-195,  1975.

K l e i n ,  J - : The ma j o r  h i s t o c o m p a t i b i l i t y  complex o f  t h e
mouse.  S c i e n c e  2 0 2 : 5 1 6 - 5 2 1 ,  1979.

K l e i n ,  J . :  E i c l oqy cf  the  morse h i s t ocomo a t i b i l i t  v - 2
comp l e x .  S p r i n q e r - V e r l a q ,  New York,  1976.

L i l l y ,  F . : The i n h e r i t a n c e  of  s u s c e p t i h i l i t y  t c  t h e  G r c s s
l e u k e mi a  v i r u s  in n i c e .  G e n e t i c s  5 3 : 5 2 9 - 5 3 9 ,  1966.

L c n a i ,  P . ,  K a t z ,  E - , and H a r a n- G he ra ,  N . : ^ - r e q i c n  l i n k e d
compl ement i ng  leuJCemcqenesis  i n  t h e  mcuse.
I n m u n o c e n e t i c s  1 0 :5 35- 543 ,  1S8C.

L u t z ,  W.: S t a t i s t i c a l  n e t h c d s  as  a p p l i e d  t o  i m o u n c l o g i c a  1
d a t a .  I  r .  Ha r.c beck of e x p e r i m e n t a l  imtn r n c l o a  v. 3rd
e d i t i o n ,  K e i r ,  D- M. ( e d . ) ,  pp.  a 2 .  1 - 2 . 2 9 ,  E l a c k w e l l  
s c i e n t i f i c  p u b l i c a t i o n ,  O x f o r d ,  London,  Ed in bur gh ,  
Me l bou rne ,  1978.

Marks,  J .  L . ,  C o l l i e s ,  ft. K. , C o r b e t t ,  A. C . , Z s i g r a y ,
r<. H. , and Dunlop,  w. B. : G e n e t i c  n a t u r e  c f  r e g r e s s i o n
of  Rous sa rccma v i r u s - i n d u c e d  tumors  i n  c r o s s e s  o f  
H e q i c n a l  P o u l t r y  Re s e a r c h  L a b o r a t o r y  l i n e s  6 and 7 - 2 .  
P o u l t r y  S c i .  58: 502 -508 ,  1979.

M a r t i n ,  W. J . ,  G i p s c r ,  T. G . , and B i c e ,  J .  M. : H-2 (a)
a s s o c i a t e d  a l l c a n t i q e n  e x p r e s s e d  by s e v e r a l  
t r a n s p l a n c e n t a l l y  i n duced  l u n q  tumors  o f  C3Hf mice-  
N a t u r e  2 6 5 : 7 3 8 - 7 3 9 ,  1977.

M a r t i n ,  W. J .  , G i p sc n ,  T. G . , M a r t i n ,  S. E . , and R i c e ,  
J .  a . :  E e r e p r e s s e d  a l l c a n t i q e n  cn t r a n s p l a n c e n t a l l y
i n d u c e d  l u n g  tumor  coded f o r  by an H-2 l i c k e d  q e n e .  
S c i e  nee 194: 532- 53 3 ,  1976.

McBride,  R. A . ,  C u t t i n q ,  J .  A . ,  S c h i e r ma n ,  L. f t . ,  S t r e b e l ,  
F. S . ,  and K a n t an ah e ,  E. H . : G e n e t i c a l l y  c c n t r o l l e d
r e q r e s s i c r  c f  a v i a n  sarccma v i r u s - i n d u c e d  tumors  i n  
i n b r e d  c h i c k e n s  i s  d e t e r m i n e d  by t h e  v i r u s  s t r a i n .  
Fed.  P r c c .  (3,  p a r t  2 ) :  1154,  1980.



66

McGrai l ,  I .  F. ;  Seram b l o c k i n g  ana serum u r b l c c k i r g  c f
a n c i - t u i r c r  l y m p h c c y t o t o x i c i t y  d u r i n g  Reus sarccma
v i r u s - i n c u c e d  t u m c r i q e n e s i s  i n  the  c h i c k e n .  M. S.
t h e s i s .  Depar tment  o f  Animal S c i e n c e s ,  U n i v e r s i t y  cf  
New Hampshi re ,  Durban ,  124 p p . ,  1977.

Net; r a i l ,  1 .  P . ,  C o l l i r . s ,  vi. M., and Du nl cp ,  W. E. : 
l y a p h o c y t c t c x i c i t y  o f  c h i c k e n s  t e a r i n g  Ecus s a r c o m a s .  
Pou l t r y  S c i .  57 :SC- S4 ,  1978.

M es c h i n i ,  A . , I n v e r n i z z i ,  G. K . , and F a r m i a n i ,  G . : 
E x p r e s s i o n  o f  a l i e n  H-2 s p e c i f i c i t i e s  cn a c h e m i c a l l y  
i n d u ce d  EAIB/c f i b i o s a r c c a a -  I n t .  J .  Ca n c e r  
20:  2 7 1 - 2 63 ,  1977.

More,  H . , I r o n ,  I . ,  S a s s o n ,  S.  E. , and K e i s s ,  C. K. : xn
v i t r o  s t u d i e s  of  c e l l  me d i a t e d  c y t c t c x i c i t y  ty means of  
a t e r m i n a l  l a b e l i n g  t e c h n i c u e .  C e l l u l a r  I mmuncl.  
15: 382-39 1, 1975.

In

Nat hens on ,  S.  G. ,  Brown,  J .  L . , E w e n s t e i n ,  E. K. , Ni s i za wa ,
I . ,  S e a r s ,  D. W., and Ereed ,  J .  H . : S t r u c t u r a l
d i f f e r e n c e s  be tween p a r e n t  and v a r i e n t  H-2K 
q l y c o p r o t e i n s  f rom mouse s t r a i n s  c a r r y i n g  H-2 qene 
m u t a t i o n s .  Cold S c r i r g  Ha r bc r  S ymc. c u a nt .  S i o l .  
4 1 : 3 4 3 - 3 4 9 ,  1977.

P a r m i a n i ,  G. and I n v e r r i z z i ,  G. :  A l i e n  h i s t o c o m p a t i b i l i t y
d e t e r m i n a n t s  on t h e  c e l l  s u r f a c e  c f  s a rcomas  i nduced  by 
met'ny l c c l a n t h r e n e .  I .  I r  vivo s t u d i e s .  I n t .  J .  
Cancer  1 6 : 75 6 -7 67 ,  157 5.

E a r m i a n i ,  G. , Ca r bon e ,  G . , I n v e r n i z z i ,  G. ,  P e r c t t i ,  M. A . ,  
S e n s i ,  M. L . ,  B c q e r s ,  M- C . ,  and A p p e l l a ,  E. : A l ien
h i s t o c o m p a t i b i l i t y  a n t i q e n s  cn tumor c e l l s .  
I a m u n c c e n e t i c s  9 : 1 - 2 4 ,  1979.

P a u l ,  H. E. and E e r a c e r r a f , E. : E u n c t i o n a l  s p e c i f i c i t y  c f
t h y m u s - d e p e n d e n t  l y m p h o c y t e s .  s c i e n c e  95 :  129 3 - 1299 ,  
1977.

Payne ,  L. N. a r d  B i g g s ,  P. M.: C-enet ic r e s i s t a n c e  o f  f cwl
t c  MH2 r e t i c u l c e r d c t h e l i c m a  v i r e s .  Gen. V i r o l .
7: 177 -185 ,  1970.

P a z d e r k a ,  F. , l o n q e n e c k e r ,  E. B . ,  l a w ,  G. E. «3. , S t o n e ,
H. A. ,  and R ut h ,  E. E . : E i s t c c o m p a t i b i l i t y  c f  c h i c k e n
p o p u l a t i o n s  s e l e c t e d  f o r  r e s i s t a n c e  to Marek ' s  d i s e a s e .  
I a a  u n o q e n e t i c s  2 :93-100 ,  1975.

P e l l e n q r i n c ,  M. A. ,  E e r r c n e ,  S . ,  and H a y f l i c k ,  L. : Changes
i n  HL-A a n t i c e r  p r o f i l e s  cn s V 4 0 - t r a n s f c r m e d  human 
f i b r o b l a s t s .  Exc. C e l l  l ies.  9 7 : 5 4 0 - 3 4 5 ,  1576.



87

P e r r y ,  L. L. a rd  G r e en e ,  M . I . :  t he  r e l a t i o n s h i p  between
tumor  a n t i q e n s  and a l l o a n t i q e r s :  C r c s s - r e a c t i v i t y  due
t o  d i f f e r e n t i a l  c o n t e x t  o f  T c e l l  a n t i g e n  r e c c q n i t i c n .  
J .  I cmunc l cav  i n  p r e s s ,  1S80.

P e vzn er ,  I . ,  hordskoq , A. S . ,  K a e b e r l e ,  K. I . :  Immune
r e s p o n s e  and t h e  E b l o cd  group l c c u s  i t  c h i c k e n s .  
G e n e t i c s  8 0 : 75 5 ,  1975.

P e vzn er ,  I .  Y. , T o s b r i d c e ,  C. L . ,  and S a r d s k c c ,  A.
R e c a n b i x a t i c n  b e t w e e r  g e n e s  c e d i n g  f o r  i rn r ur e  r e s p o n s e  
and s e r c l c q i c a l l y  d e t e r m i n e d  a n t i q e n s  i n  t h e  c h i c k e n  B 
s y s t e m .  Imi i iunoaenet ics  7 ; 2 f - 3 3 ,  1978.

P f i z e n m a i e r ,  K. , H a r t m u t ,  J . ,  K u r r l e ,  E. , E c l i n g h o f f ,  a . ,  
and Waqner,  H. : Ant i -E-2D{d)  a l l o r e a c t i v i t y  m e d i a t e d
ty  H e r p e s - E i i r p l e x - y i r u s  s p e c i f i c  c y t o t o x i c  H-2(k)  T
l y m p h o c y t e s  i s  a s s o c i a t e d  wi th  H- 2E( k) .  I c  m u r coene  t i c s  
1 0 : 3 9 £ - 4 0 4 ,  I 960 .

P i e r c e ,  C. M. , Kapp, J -  A. ,  and E e n a c e r r a f ,  B . : E e g u l a t i c n
by t h e  B-2 c e r e  complex c f  macr ophage- l ymFhoid  c e l l  
i n t e r a c t i o n s  i n  s e c o n d a r y  a n t i b o d y  r e s p o n s e s  in v i t r o . 
J js. Exp .  Med. 14 4 : 37 1 ,  1 97 6 .

P in k ,  J .  E. C . ,  E r o e q e ,  W.,  H a l a ,  F . , Migq i ano ,  V. C . , and 
Z i e g l e r ,  A-: A t h r e e  l o c u s  model f o r  t h e  c h i c k e n  major
h i s t o c o m p a t i b i l i t y  c c n p l e x .  I mm u n c g e n e t i c s  5: 20 3-216,
1977.

P i r a n i o ,  F . :  Uhe mechanism o f  g e n e t i c  r e s i s t a n c e  of  c h i c k
embryo c e l l s  t o  i n f e c t i o n  by Rous sarcoma v i r u s - B r y a n  
s t r a i n  (BS-HSV). Dir  c log  v 3 2 : 7 0 0 - 7 0 7 ,  1967.

P r a t ,  a . ,  R c c e r s ,  a.  <]. , and A p e l l a ,  S . :  A l l o a n t i s e r a
r e a c t i n q  wi th t u n o r  c e l l s  cf  i n a p p r o p r i a t e  h a p l o t y p e .
I .  C h a r a c t e r i z a t i o n  o f  t a r q e t  a n t i q e n s .  J. .  Na t l .
Cancer  I n s t .  6 1 : 5 2 7 - 5 3 4 ,  1978.

P r e s s ,  J .  L . ,  Kl inman,  N. R . ,  and M c D e v i t t ,  H. C. :
E x p r e s s i o n  o f  l a  a n t i q e n s  cn h a p t e n  s p e c i f i c  3 c e l l s .
J .  Exc.  Med. 144: 414 ,  1976.

P r o s s ,  H. F.  and S r d i n g e r ,  D . :  A n t i g e n i c  c o m p e t i t i o n :  A
r e v i e w  of  n o n - s p e c i f i c  a n t i g e n - i n d u c e d  s u p p r e s s i o n .  
I n .  Ad va nces  i n  i  n m u r c l e g  v B i xc n ,  F.  J .  and Kunke l ,  
H. J .  l e d . ) ,  1 6 : 1 33 -1 6 1 ,  Academic p r e s s ,  hew York,
1974.

R a d z i c h o v s k a j a , K. :  A g q l u t i c a t i n q  a n t i b o d i e s  i n  t h e  s e r a  o f
c h i c k e r s  wi th r e q r e s s i n g  Rous s a r c o m a s .  Ma t  ure
2 1 9 : 4 0 7 - 4 0 8 ,  1968.



R a t h t u n ,  Si. E- a rd  Hi lde i rann ,  w. H. : G e n e t i c  c o n t r o l  o f
t h e  a n t i b o d y  r e s p o n s e  t c  s impl e  h a p t e n s  i n  c o n g e n i c  
s t r a i n s  c f  mice .  Gene t i c s  6 1 :49 ,  1569.

Hc b i n so n ,  P.  J .  and Scfc i r r  i racher ,  V. :  D i f f e r e n c e s  in  t h e
e x p r e s s i o n  c f  h i s t c c c m p a t i b i l i t y  a n t i g e n s  on mouse 
i y m p h o c y t e s  and tumor c e l l s :  Immunochemical  s t u d i e s .
E u r . J . Immunol .  9 : 6 1 - 6 6 ,  1979.

Reman, J .  K. and B c n i v i d a ,  E. : E x p r e s s i o n  c f  i n a p p r o p r i a t e
H-2 a n t i q e n s  cn SJL r e t i c u l u m  c e l l  t u m o r s .  
T r a n s p l a n t a t i o n  Eroc.  1 1 : 1 36 5- 13 66 ,  1979.

Eous ,  P . :  A s arccma cf  t h e  f cwl  t r a n s m i s s i t l e  t y  an a g e n t
s e p a r a b l e  f rcm the turner  c e l l s .  J..  Exp.  Wed. 
1 3 : 3 5 7 - 4 1 1 ,  1911.

E u s s e l l ,  J .  H- ,  G i n n s ,  I .  C . ,  l e r r e s ,  G. , and E i s e n ,  H. K. : 
Tuiaor a n t i q e n s  as  i n a p p r o p r i a t e l y  e x p r e s s e d  nc r ma l  
a l l o a n t i c e n s .  I c m un c 1 eg v 122:9 12-9 19, 1575.

S c h e e l e ,  C. E. and H a n a f u s a ,  H . : P r o t e i n s  o f  a
h e l p e r - d e p e n d e n t  HSV. V i i c l o q y  4 5 : 4 0 1 ,  1971.

S c h i e r ma n ,  L. H. and H c b r i d e ,  B. A. :  Ev i dence  f o r  a
m u t a t i c n a l  e v e n t  a t  t h e  E t i c c a  group  
h i s t o c o m p a t i b i l i t y  l c c u s  i n  c h i c k e n s .  Trans  p l a n t a t i o n  
8 : 5 1 5 - 5 1 6 ,  1969.

S c h i e r m a n ,  L.  ft. and Kordskog ,  A. Vi.: 
s t u d i e s  « i t h  £ c v l :  R e l a t i o n s h i p  c f
t r a n s p l a n t i c n  immuni ty and  t c l e r a n c e .
1 2 0 : 3 4 8 - 3 5 5 ,  1964.

S c h ie r ma n ,  L. ft. and Nordskog,  A. ft . :  R e l a t i o n s h i p  o f
b lo o d  type  t o  h i s t o c o m p a t i b i l i t y  i n  c h i c k e r s .  S c i e n c e  
134: 1008- 1C09, 1 56 1.

S c h i e r ma n ,  1.  Vi., Watanabe,  C. H.,  and McBr ide ,  B.  A.:
G e n e t i c  c c n t r c l  c f  Heus sarccma r e g r e s s i o n  i t  c h i c k e n s :  
L inkage  v i t h  t h e  uagor  h i s t o c o m p a t i b i l i t y  c o mp l ex .  
I mm un cqe ne t i c s  5 : 2 2 5 - 3 3 2 ,  1377.

S c h n a q l ,  H. I .  and E c y l ,  W. : S e p a r a t e  c l o n e s  c f  c y t o t o x i c
T l ym ph oc y t e s  a r e  g e n e r a t e d  a g a i n s t  p r i v a t e  and p u b l i c  
H-2 a n t i g e n s .  T r a n s o l a n  t a t i o n  2 9 : 4 9 2 - 4 9 7 ,  1580.

S c h v a r t z ,  B. E . ,  Kask,  A. E . ,  S h a r r c v ,  S. C. , E a v i d ,  C. S . ,  
and S c h w a r t z ,  R. H . : E a r t i a l  c h e m i c a l  c h a r a c t e r i z a t i c n
o f  l a  a n t i c e n  d e r i v e d  f rcm murine t h y m oc y t e s .  P r o c . 
H a t  1 .  Acad.  S c i .  U.S.A.  74: 1 155,  1977.

S h e a r e r ,  G. E. , Ehem, 1 .  G . , and G a r t a r i n o ,  C. A. :  C e l l
med ia t ed  lymphe l y s i s  of  t r i n i t r o p h e n y l - m o d i f i e d  
a u t o l o g o u s  l y m p h o c y t e s -  J ^  Exp .  Wed. 14 1: 1348- 1364,

I m u u n o g e n e t i c  
b l c c c  g r o up s  t c  
Ann. n,  v . i . c .



89

1975.

Shevach ,  E. K. and R o s e n t h a l ,  A. S . :  F u n c t i o n  o f
w ac r cp h aq es  i n  a n t i q e n  r e c o g n i t i o n  fcy Guinea piq  i
l y m p h o c y t e s .  Exj^. Med. 138: 12 13-1227,  1973.

S h r e f f l e r ,  D. C. :  The S r e q i c n  c f  t he  mouse major
h i s t o c o m p a t i b i l i t y  complex | H- 2) :  g e n e t i c  v a r i a t i o n
and f u n c t i o n a l  r c l e  i n  complement  s y s t e m .  Tr a n s p l a n t .  
flev. 22 :1  <10- 1 67,  1516.

S i l v e r ,  D. d .  and La ne ,  C. P:  I d e n t i f i c a t i o n  of  t he  gene
l o c u s  c c n t r o l l i n q  d omi nan t  n e n - r e s p e n s i v e n e s s  t c  
? - a n t i q e n .  Immunccece t i c s  4 : 2 5 5 - 2 9 9 ,  1977.

S i mcnsen ,  M.: A r t i f i c i a l  p r o d u c t i o n  o f  i m s u n o l o q i c a l
t o l e r a n c e  t c  h e t e r c l c g c u s  c e l l s  and i n d u c e d
s u s c e p t i b i l i t y  t c  v i r u s .  N a t u r e  1 7 5 : 1 6 3 - 7 6 4 ,  1955.

Simonsen,  f!« , H a l a ,  K. , and Vi he l mcv a ,  K. : A l l c a q g r e s s i c n
i n  c h i c k e r s :  A n a l y s i s  o f  t h e  E - c c n p l e x  by means o f  GVH
s p l e n c m e c e l y  and t y  i n h i b i t o r y  a n t i b o d i e s .  I n :  Avian
Immunclccv B e n e d i c t ,  A. A- J e d . ) ,  pp .  267- 274,  Plenum 
P r e s s ,  hew York,  1977.

Smi th ,  J .  L . , G y l e s ,  K. H. ,  and P a t t e r s o E ,  I .  T . : 
H e m a t c l c q i c a l  r e s p o n s e s  a s s o c i a t e d  Ki th  r e s i s t a n c e  to 
Rous sa rccma  i n  f e e r  s t r a i n s  cf  c h i c k e n s .  pc cl t r y  S c i .  
53: 1220-  12 30 ,  1974.

S u e d e c o r ,  G. s .  and C o ch r an ,  K. G. :  S t a t i s t i c a 1 methods
6 t h  e d i t i o n ,  l c « a  S t a t e  U n i v e r s i t y  P r e s s ,  Ames, I v c a ,  
1967 .

Scrnaes,  S .  G. :  R e g i s t r y  cf  F c u l t i y  g e n e t i c  s t o c k s  i n  Nor th
Amer ica .  Conn. ( S t o r r s )  Aar .  Exp .  S t a  t .  Bu i .
473 : 1-46 , 1975.

S t c n e ,  H. A. :  Ose of  h i g h l y  i n b r e d  c h i c k e n s  i n  r e s e a r c h .
U.S.  P e r t .  A a r .  Res.  S e r .  Tech.  Bui .  1 514 : 1 - 22 ,
1975.

l e n n e n t ,  J .  E. and S n e l l ,  G. I . : The H-2 l o c u s  and v i r a l
l e u k e a c q e n e s i s  a s  s t u d i e d  i r  c c n g e n i c  s t r a i n s  o f  mice .  
J .  N a t l .  Cancer  I n s t .  41: 597-604 ,  1568.

I c i v a n e n ,  A. and l o i v a n e n ,  E . : H i s t o c o m p a t i b i l i t y
r e q u i r e m e n t s  f o r  c e l l u l a r  c o o p e r a t i o n  i n  t h e  c h i c k e n :  
G e n e r a t i o n  c f  g e r m i n a l  c e n t e r s .  .J. I mmunol.  
118: 43 1- 436 ,  1577.

Uhr,  J .  C a pr a ,  J .  P . ,  V i h e t t a ,  E. S . ,  and c c c k ,  R. G . :
O r g a n i z a t i o n  o f  t h e  immune r e s p o n s e  g e n e s .  S c i e n c e  
206 :  292- 297 ,  1 575.



90

Voqt ,  P.  K. : Avian tumor  v i r u s e s .  Adv. V j r us  Reg.
I 1 : 2 9 3 - 3 c 5 ,  1965.

\ ioqt ,  P. F. a rd  Hu, £.  S.  F. : The q e n e t i c  s t r u c t  t r e  o f  ENA
tumor  v i r u s e s .  Arc .  5av.  Ge r.e t .  1 1 : 2 0 3 ,  1977.

vcn Boeh&er,  3 . ,  H e n q a r t n e r ,  Ei. , Kafchclz,  L e n h a r d t ,  W. , 
S c h r e i e r ,  H. fi. , and Haas,  i f . :  Fine  s p e c i f i c i t y  o f  a
c o n t i n u o u s l y  q r c w i r q  k i l l e r  c e l l  c l o n e  s p e c i f i c  fox  H-Y 
a n t i q e n -  Fur.  J .  I mmunol. 9 : 5 9 2 - 5 9 7 ,  1579.

Wainberq,  M. A. and E h i l l i p s ,  E. E . : Immuni ty a g a i n s t
Avian sa rcomas  I s r a e l  J .  Me d .  S c i .  12: 368- 406 ,  1976.

S a i n b e r q ,  K. A . ,  Q e i s s ,  £ . ,  Kahi ,  S . ,  and I s r a e l ,  E . :
Thymic dependence  cf  c e l l - m e d i a t e d  immuni ty  t o  Avian
s arcomas  i n  c h i c k e n s .  .Cel l  Immunology t f :  344- 355 ,
1979.

S a i n b e r q ,  M. A. , M ar k s c r ,  Y. ,  Weis s ,  E. W., ana E c l j a n s k i ,  
? . :  C e l l u l a r  immuni ty a q a i n s t  Rous s a rcomas  o f
c h i c k e n s .  P r e f e r e n t i a l  r e a c t i v i t y  a g a i n a t
a u t o c h t h o n o u s  t a r q e t  c e l l s  a s  d e t e r m i n e d  by lymph ocy t e  
a d h e r e n c e  and c y t o t o x i c i t y  t e s t s  ija v i t r  c .  P r o c .
Natl .  Ac a d .  S c i .  ESA 7 1 : 3 5 6 5 - 3 5 6 9 ,  1974.

Ba ta n a b e ,  E. K. ,  C u t t i n g ,  J .  A . ,  S t r e b e l ,  F. S . ,  and 
McBride,  B. A. :  G e n e t i c  cc n p l e m e n t a t i c n  cf  MHC genes
which c c c t i c l  r e g r e s s i o n  c f  a v i a n  sarcoma v i r u s - i n d u c e d  
tumors  i n  i n b r e d  l i n e s  of  c h i c k e n s .  Fed.  P r o c .  (3,  
p a r t  2) :1154 ,  15 SC.

B e t t s t e i n ,  P. J .  and F r e l i n g e r ,  J .  A. :  H-2 e f f e c t s  cn
c e l l - c e l l  i n t e r a c t i o n s  in  the  r e s p o n s e  to s i n g l e
n o r -H - 2  a l l o a n t i g e n s :  I I I .  e v i d e n c e  f o r  a second
I r - q e n e  sys tem mappinq i n  the  H-2K and E - 21 r e g i o n s .  
Immu nog en e t i cs  10:2 11-22 5, 16 80.

Wick,  G . , S u n c i c k ,  P. S . ,  and A l b i n i ,  E . :  The obes e  s t r a i n
(OS) o f  c h i c k e r s :  An a n i ma l  model wi th  s p o n t a n e o u s
autoimmune t h y r o i d i t i s .  C l i n .  Immunol.  Inn un o c a t h o l .  
3 : 2 7 2 - 3 0 0 ,  1974.

i i c k e r ,  L. S . ,  Urka,  B. J . , and Bi ldemann,  K. a . :  H i e r a r c h y
of  E-2 h a F l c t y p e s  q c v e r t i r q  i n h e r i t a n c e  of  immune 
r e s p o n s i  veness  t o  TNP-MSA. Immuno g e n e t i c s  1 0 : 23 5- 24 6 ,
1980.

Z i e q l e r ,  A. a r d  P i n k ,  J .  P. C. : S t r u c t u r a l  s i m i l a r i t y  of
major  h i s t c c c m p a t i b i l i t y  a n t i q e n s  on l e u k o c y t e s  and 
e r y t h r o c y t e s .  lit m un o g e n e t i c s  15: 5 15-516,  1976.

Z i e q l e r ,  A. and P i n k ,  C. R. C. :  Chemical  p r o p e r t i e s  of  two
a n t i q e n s  c o n t r o l l e d  by t h e  major  h i s t c c c n p a t i b i l i t y  
complex c f  t i e  c h i c k e n .  J .  B i o l .  Chem.



91

25 1: 5.3S 1 — £ 296, 1<"6.

Z i n k e r n a q e l ,  P. a. and Do her ty ,  P.  C. :  Ia a u r . c l c g i c a l
s u r v e i l l a r c e  a q a i n s t  a l t e r e d  s e l f  component s  by
s e n s i t i s e d  T l y mp hocy t es  i n  l y m p h o c y t i c
c h o r i c a e r i n q i t i s .  N a t u r e  2 5 1 : 5 4 7 - 5 4 2 ,  1974.

Z i n k e r n a q e l ,  fi. a . ,  C a l l a h a n ,  G. M., A l t h a g e ,  A . ,  C o o p e r ,
S . ,  K l e i n ,  P.  A . ,  and K l e i n ,  J . : On t h e  thymus i n  t h e
d i f f e r e n t i a t i o n  of  H-2 s e l f - r e c o g n i t i o n  ty T c e l l s ;  
Ev i d e n c e  f o r  d u a l  l e c c q r i t i c n .  J .. I x p .  Med. 
147: 8 62 -89 6 ,  1978.

Z i c k e r n a q e l ,  £ .  M., C a l l a h a n ,  G. N. , A l t h a g e ,  A . ,  Cooper ,
S . ,  S t r e i l e i n ,  f t . ,  and K l e i n ,  J . : N e c n a t a l l y  t o l e r a n t
mice f a i l  t o  r e a c t  a g a i n s t  v i r u s - i n f e c t e d  t o l e r a n t  
c e l l s .  Kature  2 6 6 : 8 3 7 ,  1977.



EICGEAPHICAL DATA

Name

Date o f  B i r t h  

P l a c e  of  E i r t h  

Secondary  E d u c a t i o n

E r i c  Xar ren  He in z e l n a n n

November 9 ,  1955

E c s t c n ,  M a s s a c h u s e t t s

The D e r r y f i e l d  S c h c c l  
M a n c h e s t e r ,  New Hampshire

C o l l e g i a t e  I n s t i t u t i o n s  A t t en de d  Da t es  D e a l e e s

Colby C o l l e q e ,  W a t e r v i l l e  Maine 1973-1977 E.A.  ( E i o l cgy)  

U n i v e r s i t y  c f  New Hampshi re  1977-1930 Ph.D.  ( G en e t i c s )

Honors o r  Awards:

S e l e c t e d  f o r  p a r t i c i p a t i o n  in t h e  I n t e r n a t i o n a l  Union 
a q a i n s t  C an ce r ,  S i x t h  T r a i n i n q  Course  i n  Cancer  
R es e a r c h  he l d  a t  The Jackscr .  L a b o r a t o r y ,  Bar E a r b o r ,  
Maine;  S e p t .  9-2 1, 1979.

Siqma Xi -  UNH C h a p t e r ;  1979 -  p r e s e n t .

P r o j e c t  a s s i s t a n t  a t  UNH, NIH q r a n t  (CA-17680);  1978 -  
p r e s e n t .

T e a c h i n g  a s s i s t a n t  i n  q e n e t i c s  a t  UNH; 1977.

G r a d u a t e d  %ith h o no r s  i n  t h e  major  c f  Bi ology  from 
Colby C o l l e q e ,  i a t e r v i l l e ,  Maine;  May 1977.

Comp le t i on  cf  t h e  J a c k s c n  L a b e r a t c r y ,  Ear  H a r i o r ,  Maine,  
Academic y ea r  proqram f o r  c o l l e q e  s t c d e n t s ;  1976 -  1977.

Te ac h i nq  a s s i s t a n t  f o r  the  Dept -  cf  B i o l o g y ,  Cclby 
C o l l e q e ,  h a t e r v i l l e ,  Maine;  1976 -  1977.



P u h l ^ c a  t  i e n s :

He i n ze lm an n , E. W. , Z s i q r a y ,  R. jf„ , and C c l l i n s ,  W. H. j
I n c r e a s e d  growth of  ESV-induced t um or s  i r  c h i c k e n s  
F a r t i a l l y  t c l e r a n t  t c  MHC a l l o a n t i g e n s .  
I m m un cg e ne t i c s (In P r e s s ) .

He i nz e l ma nn ,  £.  W. , Z s i q r a y ,  E. a . ,  and C o l l i n s ,  W. K. :
C r o s s - r e a c t i v i t y  t e t w e e n  ESV-induced t u n e r  a n t i g e n  
and B5 MHC a l l c a n t i g e n  i n  t h e  c h i c k e n .  
I m m un cq e ne t i c s  (In P r e s s ) .

He inze l mann ,  S .  V . ,  C l a r k ,  E. K . ,  C o l l i n s ,  W. a . ,  and
E r i l e s ,  w. E . : Host  age and B (MHC) g en o t y p e
i n f l u e r c e  cn Reus sarccma r e g r e s s i o n  i n  c h i c k e n s -  
( m a n u s c r i p t  i n  p r e p a r a t i o n ) .

C o l l i n s ,  W- K. ,  H e i n ze l i t an n ,  E. 8 . ,  C o r t e t t ,  A. C. . 
Z s i q r a y ,  R. c . ,  and Du n l cp ,  W. R. : Ecus  sa rcoma
r e g r e s s i o n  i n  s e v e n  h i q h l y  infcred l i n e s  c f  White 
Le qhcxns .  P c u l t r v  S c i  5 9 : 1 1 7 2 - 1 1 7 7 ,  1980.

H e i n z e l n a n n ,  E. W-, Z s i q r a y ,  E -  a . ,  and C o l l i n s ,  W. M . :
Immune l c g i c a  J t o l e r a n c e  to a v i a n  b i c o d  c e l l s  and
i t s  a s s o c i a t i o n  wi th Reus s arcoma growth i n  t h e
c h i c k e n .

and

C o l l i n s ,  K. H . ,  He in ze lm an n ,  E. S . ,  C o r t e t t ,  A. C. , 
C l a r k ,  K. K. ,  Eun l cp ,  W. S . ,  and Z s i q r a y ,  R. a . :  
D i f f e r e n c e s  i c  i n c i d e n c e  cf  r e g r e s s i o n  and 
m e t a s t a s i s  o f  FSV- inauced s a r co ma s  in h i g h l y  i n b r e d  
l i n e s  c f  c h i c k e n s .

( A b s t r a c t s  c f  p a p e r s  p r e s e n t e d  a t  t h e  4 tb  R e g i o n a l  
Cancer  R e s e a r c h  Symposium,  Vermont B e g i c n a l  Cancer  
C e n t e x ,  B u r l i n g t o n ,  V t .  S e p t .  16-17,  1S79)


	University of New Hampshire
	University of New Hampshire Scholars' Repository
	Winter 1980

	CROSS-REACTIVITY BETWEEN MAJOR HISTOCOMPATIBILITY COMPLEX ANTIGEN AND ROUS SARCOMA VIRUS-INDUCED TUMOR ANTIGEN IN CHICKENS
	ERIC WARREN HEINZELMANN
	Recommended Citation


	00001.tif

