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The chicken re t ina  contains s ix s e r u m  and nine t i s sue  antigens, of which two a re  o rgan-  
specif ic  and seven in te rorgan  antigens,  d i f fer ing in the i r  spec t rum of dis t r ibut ion in o ther  
o rgans  and t i s sues  of chickens.  

The s y s t e m  of t i s sues  of the v e r t e b r a t e  eye is  f requently used in exper imenta l  embryo logy  as  an ob-  
ject  for  the study of the pr inc ip les  of organogenes is .  Immunological  methods,  making it poss ib le  to a s s e s s  
the degree  of different iat ion of t i s sues  at the level  of specif ic  antigens, have been used during recen t  y e a r s  
in such invest igat ions.  However,  analys is  of the antigenic p r o p e r t i e s  of the ret ina,  occupying a cent ra l  pos i -  
tion in the s y s t e m  of regulat ion of growth and development  of the eye t i s sues ,  has  been under taken only 
sporadica l ly  [3, 4]. 

The object  of the p r e s e n t  invest igat ion was to study wa te r - so lub le  antigens of the definit ive chicken 
ret ina.  

E X P E R I M E N T A L  M E T H O D  

The chicken re t ina  was homogenized in 5 vo lumes  of dis t i l led water ,  and the ex t rac t  obtained a f t e r  
eentr i fugat ion was lyophil ized and kept in a c losed v e s s e l  at 4 ~ The yield af ter  lyophil izat ion was 6% of 
the f resh  weight of the t issue.  Before  the exper iments ,  the lyophflized product  was dissolved in 0.1 M t r i s  
buffer  (pH 8.6) to a concentrat ion of 40 m g / ml .  Ex t rac t s  were  obtained in the s ame  way f r o m  the l iver ,  
spleen, bra in ,  hear t ,  and musc l e s  of chickens.  

A total  ex t r ac t  of the re t ina  was used  to immunize  4 rabbi ts  which were  injected eve ry  week for  
3-6 months with 1-2 ml of ex t r ac t  mixed with F reund ' s  complete  adjuvant. Another group of r abb i t s  was 
immunized  with e lee t rophore t ic  f rac t ions  of the ret ina.  The re t inal  ex t r ac t  was separa ted  into 6 f rac t ions  
by e l ec t rophores i s  in agar  gel. P i eces  of aga r  with the cor responding  f rac t ions  were  minced,  mixed with 

TABLE 1. Relat ive Elec t rophore t ic  Mobility (mr) of T i s -  
sue  Antigens of  the Chicken Ret ina 

inc. of Electrophor- No. of Electrophor- 
Retinal ]observa- etic mobil- Retinal t~ l~erva'ins etic mobil- 

ity (M~m) antigen tiom [ ity ( M~ m) antigen 
I 

Ta 
Ib 
Anode 
Middle 
Cathode 
2 

23 I55,0+I ,5 

I55,0 1,5 
t 15,7-4-0,4 
79,5___0,4 

[I3, I• 

4 
34 
I8 
45 
9 

37 

I20,0__+1,4 
86,7• 
43,9_0,6 
35,6__+0,2 
25,4• 
16,I__0,4 

Labo ra to ry  of Embryology,  Insti tute of Medical Genetics,  Academy of Medical Sciences of the USSR, 
Moscow. (Presented  by Academic ian  of the Academy of Medical Sciences of the USSR N. A. Fedorov.)  
Trans la ted  f r o m  Byulle ten '  t~ksperimental 'noi  Biologii i Meditsiny, Vol. 70, No. 8, pp. 73-76,  August, 1970. 
Original  a r t i c le  submit ted  November  28, 1969. 

0 1971 Consultants Bureau, a division of Plenum Publishing Corporation, 227 West 17th Street, New York, 
N. Y. 10011. All rights reserved. This article cannot be reproduced for any purpose whatsoever without 
permission of the publisher. A copy of this article is available from the publisher for $15.00. 

920 



+ l-b / -a  g 3 ~' @ / - b  g ~' a ' - ~ 7  d - 

C.-" I 

100 ~ 0 

Fig. 2. Composi te  scheme of dis t r ibut ion of t i s sue  
antigens of  the chicken re t ina  in immunoe lec t ro -  
phores i s .  

Fig. 1. Immunoe lec t rophores i s  
of t i s sue  antigens of the chicken 
re t ina .  Wells contain ret inal  ex -  
t rac t ;  gu t te rs  contain an t i s e r a  
against  6 di f ferent  e l e c t ropho re -  
tic f rac t ions  of the retina.  

an equal volume of F reund ' s  adjuvant, and injected subcutaneously 
twice into 6 rabbi ts ,  with an in terva l  of th ree  weeks between in-  
ject ions.  The an t i se ra  had t i t e r s  of 1 : 100-1 : 1000. 

Immunoe lec t rophores i s  was c a r r i e d  out in agar  gel made up 
in t r i s  buffer  (pH 8.3-8.6;  ~ 0.D with a voltage gradient  of 4.6 
V / c m ,  for  a durat ion of 90 min. The e lec t rophore t ic  mobil i ty  of 
the antigens was calculated in conventional units (mr) re la t ive  to 
the mobil i ty of human s e r u m  albumin [6]. In an a l ternat ive  
method of immunoe lec t rophore s i s  [5], s e r a  against  the re t ina  were  
exhausted with ex t rac t s  f rom chicken organs  and blood se rum.  

E X P E R I M E N T A L  R E S U L T S  

In the reac t ions  with chicken ret ina,  an t i s e ra  obtained 
against  the total  ex t r ac t  of the re t ina  fo rmed f rom 8 to 10 p r e c i -  

pi tat ion marks .  However,  a f te r  exhaust ion with chicken blood se rum,  only 2-4 a rcs  of weak intensi ty r e -  
mained in the react ions .  Ant i se ra  against  total  ex t r ac t  f r o m  the chicken re t ina  thus contained antibodies 
mainly  against  antigens of s e r u m  origin and a few antibodies against  re t inal  t i s sue  antigens. 

A more  va r i ed  spec t rum of t i s sue  antigens was obtained in the chicken re t ina  by means of an t i s e r a  
against  e l ec t rophore t i c  f rac t ions  of the ret ina.  Each of the 6 an t i s e r a  fo rmed  not more  than 3 prec ip i ta t ion  
a r c s  in the reac t ion  with total  ex t r ac t  of the re t ina  (Fig. 1). Altogether ,  by means of these  ant i sera ,  9 ant i -  
gens differ ing in e lec t rophore t ic  mobil i ty  and in the shape of the prec ip i ta t ion  bands which they formed,  
were  detected in the chicken re t ina  by means of these  an t i se ra  (Fig. 2). The values  of the mean e l e c t r o -  
phore t ic  mobil i ty  of the individual antigens given in Table 1 show that, bes ides  antigens with low m o b i l i ~  
(antigen 8, mr=16 .1) ,  the re t ina  also contains antigens whose ra te  of  migra t ion  during e l ec t ropho re s i s  is 
e x t r e m e l y  high (antigen l a ,  m r = 155). 

Retinal antigens with low and ave rage  values  of e lec t rophore t ic  mobil i ty  formed r egu la r  prec ip i ta t ion  
a r c s  during immunoe lec t rophores i s .  Converse ly ,  antigens with high mobil i ty  (antigens lb,  2) fo rmed  c o m -  
plex, extended bands, indicating that  the re t ina  contains populations of molecules  with s i m i l a r  antigenic 
speci f ic i ty  but he terogeneous  as r ega rds  charge.  For  instance,  the prec ip i ta t ion  band cor responding  to 
antigen lb  cons is ted  of 3 succes s ive  a r c s  merging  at the i r  ends and formed by 3 e lec t rophore t ic  f rac t ions  
of the r e t i n a  with mobi l i t ies  of 155, 115, and 80 conventional units, respec t iv i ty .  

To de te rmine  the organ speci f ic i ty  of the ret inal  t i s sue  antigens, the an t i s e r a  for  immunoe l ec t ro -  
pho re s i s  we re  absorbed by ex t rac t s  f rom chicken organs  and blood se rum.  In this way, the p r e s e n c e  of a 
pa r t i cu l a r  re t inal  antigen in o ther  t i s sues  was judged f rom d i sappearance  of the cor responding  prec ip i ta t ion  
arc  f rom the antigenic spec t rum of the ret ina.  The resu l t s  of this s e r i e s  of exper imen t s  (Fig. 3) show that 
antigens l a  and lb-8  of the chicken re t ina  a r e  t i s sue  antigens and have no s imi l a r i t y  with s e r u m  antigens. 
Evidently only two of these  antigens (2 and 4) can be r ega rded  as o rgan-spec i f ic ,  because  the cor responding  
prec ip i ta t ion  a r c s  w e r e  sti l l  p r e s e n t  in reac t ions  with the re t ina  a f te r  exhaust ion of the an t i s e r a  by all 
t i s sue  ex t r ac t s  used in these  exper iments .  All the remain ing  t i ssue  antigens detected in the chicken re t ina  
p o s s e s s e d  in te rorgan  specif ici ty .  However,  i t  is  an in te res t ing  fact  that these  antigens di f fered in the 
width of the i r  d is t r ibut ion among chicken organs  and t i ssues .  Fo r  instance,  antigens with re la t ive ly  low 
e lec t rophore t ic  mobil i ty  (antigens 5, 6, 7, and 8) were  found in all  the t i s sues  investigated.  Converse ly ,  
antigens l a  and lb  were  found only in the re t ina  and in the bra in  t i s sues  of chickens and not in o ther  organs.  
An in te rmedia te  posi t ion as r e g a r d s  the width of organ speci f ic i ty  was occupied by antigen 3. This is 
p r e s e n t  in the ret ina,  in b ra in  and musc le  t i ssue ,  and in the spleen but is absent  f r o m  the chicken l iver .  
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Fig. 3. Organ specif ic i ty  of t i s sue  antigens of 
the chicken ret ina.  Resul ts  of 144 t e s t s  with 
an t i s e r a  f rom 6 rabbi ts  a r e  given in this table. 
A black square  denotes the p re sence ,  a white 
square  the absence  of the antigen. 

It can be concluded f rom these  r e su l t s  that  the chicken 
re t ina  p o s s e s s e s  a complex  a s s o r t m e n t  of wa te r - so lub le  
antigens and contains se rum,  o rgan-spec i f i c ,  and in te ro rgan  
antigens. 

The p r e s e n c e  of s e r u m  antigens is evidently explained 
by the anatomical  p rox imi ty  of the re t ina  to the va scu l a r  
m e m b r a n e  of the eye. 

The d i scove ry  of o rgan- spec i f i c  antigens in the chicken 
re t ina  is in ag reemen t  with the views of Hess  and R ~ m e r  
[ 3] regard ing  antigenic organ speci f ic i ty  of the re t ina  in 
m a m m a l s ,  which they e x p r e s s e d  over  60 y e a r s  ago on the 
bas i s  of  analysis  of the cytotoxic p r o p e r t i e s  of ant i re t inal  
se ra .  The two antigens d i scovered  in the chicken ret ina,  
with e lec t rophore t ic  mobil i t ies  of m r = 113.1 and m r =86.7, 
respec t ive ly ,  a r e  evidently among the c a r r i e r s  of the o rgan-  
specif ic  p rope r t i e s  of this t issue.  

The data descr ibed  above, together  with the resu l t s  of 
invest igat ion of antigens of other  organs  [1, 2, 4], demon-  
s t r a fe  the he te rogenei ty  of in te ro rgan  antigens, resul t ing 
f r o m  the i r  unequal dis t r ibut ion in different  t i s sues .  The 
p r e s e n c e  of antigens in ce r ta in  t i s sues ,  such as antigens l a  

and lb  in the chicken re t ina  and bra in ,  for  example ,  pe rhaps  re f lec t s  some degree  of functional or  
s t ruc tu ra l  s imi l a r i t y  between these  t i s sues .  However,  specia l  invest igat ions a re  n e c e s s a r y  before  this 
p rob l em can be solved. 
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