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Ten tissue antigens were found in the retina of fowls: one organ-speci f ic  and9 interorganic.  
The interorganic retinal antigens were unequally distributed in the other t i ssues  and organs,  
for 3 of them were charac ter i s t ic  of the t issues  of the eye and brain and the other 6 were 
found in many other organs and t i ssues  of the fowls studied, i.e., they were common organ 
antigens. F r o m  the point of view of antigenic s imilar i ty ,  the brain and i r is  are closest  to 
the retina, but retinal ant isera  revealed only common organ antigens in the lens. 

The t issue sys tem of the ver tebra te  eye represents  a convenient model for  studying the charac te r  
of interaction between t issues  in the course of organogenesis .  Among these interactions,  those between 
the developing lens and retina have at t racted the special attention of invest igators  [5]. The study of the 
role of the ret ina in morphogenesis  of the lens received a f resh  impetus with the introduction of immuno- 
chemical methods [7]. However, by comparison with the lens, the antigenic proper t ies  of the retina have 
been inadequately studied. 

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

Experiments  were ca r r i ed  out on lyophilized extracts  f rom the retina, l ens ,  i r is ,  brain,  l iver ,  spleen, 
kidney, muscle t issue,  and lung of fowls, which were kept at 4~ To prepare  the initial solutions, the ly-  
ophilized extracts  were dissolved in 0.1 M t r i s  buffer, pH 8.6, to a concentration of 40 mg/ml .  Antisera  
against water-soluble  retinal antigens of the fowls were obtained by immunizing rabbits  with 6 fract ions 
of ret inal  extract  isolated by preparat ive e lec t rophores is  in agar  gel [2]. Ant isera  absorbed with normal  
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Fig. 1. Composite antigenic spec t rum of fowl retina 
revealed by ant isera  against different e lec t ropho-  
ret ie  f ract ions of the retina.  Immunoelectropho-  
ret ic  spec t rum of ret inal  antigens (A), e leet ropho-  
res i s  of ret inal  extract  (B), and assessment  of 
antibodies in ant isera  against 6 retinal f ract ions (C). 

fowl blood se rum were used in the tes ts .  Ex- 
haustion with lyophilized extract  of fowl se rum 
was ca r r i ed  out in tes t  tubes and also by Bjiirk- 
lund's method in agar  gel, with a control of com- 
pleteness of removal  of antibodies against the 
se rum antigens in each case.  

The tes ts  used included Ouchterlony's  double 
diffusion tes t  in gel, t i t rat ion in agar  gel with 
ser ial  dilutions of ext rac ts  within a concentration 
interval of lyophilized substance f rom 40 to 0.03 
mg/ml ,  and immunoelect rophores is  on plates 
measur ing 9 x12 cm in 0.1 M i r i s  buffer, pH 8.2- 
8.6, in a voltage gradient of 4.6 V/em [4]. 
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Fig. 2. Results  of c r o s s e d  t e s t s  between an t i s e r a  against  re t ina l  f rac t ions  and ex-  
t r a c t s  f r o m  fowl organs  and t i s sues .  Combined r e su l t s  of 4 s e r i e s  of t e s t s  with each  
a n t i s e r u m  are  given; broken line denotes weak and additional precipi ta t ion bands in 
heterologous s y s t e m s .  

Fig. 3. Organ specif ic i ty  of t i s sue  antigens of fowl ret ina.  Black square  denotes 
antigen presen t ;  white square  ant igen absent;  shaded square  denotes par t i a l  identity 
of re t inal  antigen with s e r u m  antigens.  

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

Each of the an t i s e r a  against  the 6 e l ec t rophore t i c  re t inal  f r ac t ions  contains a smal l  set  of antibodies 
and f o r m e d  2 o r  3 prec ip i ta t ion  bands on immunoe lec t rophore s i s  and in the Ouchterlony t es t .  To c h a r a c -  
t e r i ze  the se ts  of antibodies in the ant isera ,  they were  compa red  in Ouehterlony t e s t s  with opt imal  dilutions 
of re t inal  ex t r ac t s  fo r  detecting each  precip i ta t ion  band. The r e su l t s  of these  expe r imen t s  showed that ant i -  
s e r a  against  re t ina l  f r ac t ions  I and II did not contain effects  of antibodies identical  with the other an t i se ra .  
Converse ly ,  bes ides  individual antibodies against  the homologous f rac t ion,  an t i s e r a  I I I -VI  contained ant i -  
bodies against  s eve r a l  t i s sue  antigens of neighboring f rac t ions .  On the whole, with the aid of these  an t i s e r a  
10 t i s sue  antigens were  found in the fowl re t ina .  On immunoe lec t rophore s i s ,  the re t ina l  antigenic s p e c t r u m  
lay in the zone of e l ec t rophore t i c  mobil i ty  f r o m  155 to 16 conventional units (Fig. 1). The antigen with the 
highest mobil i ty  was desc r ibed  as antigen 1, and the r e s t  were  numbered  in o rder  of decreas ing  e l e c t r o -  
phore t ic  mobil i ty.  Two antigens detected by an t i s e r a  II and III p o s s e s s e d  identical e lec t rophore t ic  mo-  
bility. However ,  the Ouchterlony t e s t s  showed that  they are  not immunological ly  identical.  On this bas i s  
they were  descr ibed  as antigens 4a and 4b. 

To study the organ specif ic i ty  of the re t ina l  t i s sue  ant igens,  ex t r ac t s  f r o m  8 different  organs  and t i s -  
sues of fowls were  t i t r a t ed  with each  an t i s e rum,  and the identity of the antigens detected in the other  t i s su e s  
was studied in c r o s s e d  Ouchterlony t e s t s  with re t ina l  antigens (Fig. 2). The r e su l t s  show {Fig. 2) that ant i -  
s e r a  I and H reac ted  only with the t i s sues  of the eye and brain ,  whereas  an t i se ra  containing antibodies against  
antigens of the cathodic f rac t ions  of the re t ina  fo rmed  precipi ta t ion bands with all t i s sue  ex t r ac t s  tes ted .  
In some cases  an t i s e r a  ]II, V, and VI, when t e s t ed  with ex t r ac t s  f r o m  the i r i s ,  bra in ,  l ive r ,  and spleen,  
f o r m e d  more  precipi ta t ion bands than in the homologous reac t ion .  These  additional antigens fo rmed  ve ry  
weak precipi ta t ion bands in the Ouchterlony t e s t s ,  making the i r  compar i son  with ret inal  t i s sue  antigens 
difficult. Since an t i se ra  were  obtained against  the re t ina ,  it can be postulated that the fowl re t ina  contains,  
bes ides  the 10 antigens a l ready identified,  other  antigens p resen t  in s m a l l e r  concentrat ions or  possess ing  
weak ant igenici ty.  

The re t ina l  t i s sue  antigens differed in the width of t he i r  spec t rum in other  t i s sues  and organs  of the 
fowls (Fig. 3). Of all these  ant igens,  only 4b could be r ega rded  as o rgan- spec i f i c ,  for  it was  found in the 
re t ina  and was absent  in the other  t i s sues .  In te rorgan ic  antigens l a ,  lb ,  and 2, which were  p resen t  only 
in the t i s sue s  of the eye and brain ,  were  c losely  s i m i l a r  to it in specif ici ty .  Antigen l a ,  for  instance,  was 
found in the re t ina  and in the brain ,  antigen lb  in the re t ina ,  bra in ,  and i r i s .  According to the r e su l t s  of 
immunoe lec t rophore t i c  analys is  [2], antigen 2 was r ega rded  as o rgan- spec i f i c  for  it was  not found in the 
s e r i e s  of pa renehymatous  organs .  

555 



However,  when the dis tr ibut ion of this  antigen in the eye t i s sues  was invest igated by Ouchter lony 's  
method,  the r e su l t s  showed that  it is a lso p resen t  in the fowl i r i s  (Fig. 3). 

Retinal antigens 5, 6, 7, and 8, which were  found in all  ex t r ac t s  studied, constitute another  group of 
in terorganic  antigens.  On this  bas i s  they were  c l a s sed  as  i n t e ro rgan ic  antigens of b road  specif ic i ty  or ,  
to use the te rminology  of other  w o r k e r s ,  common organ antigens [1, 3, 8] o r  he te roorganic  [6] antigens.  
Antigens 3 and 4a were  a lso  close to the antigens of this group in the i r  degree  of in te rorganic  specif ici ty .  
Antigen 3 was found in all  o rgans  except  musc le  t i ssue .  Antigen 4a was detected in ex t r ac t s  of the re t ina ,  
kidney, l ive r ,  and spleen.  It  is an in te res t ing  fact  that  an t i s e rum III  against  this  antigen f o r m e d  the denses t  
prec ip i ta te  in t e s t s  with ex t r ac t s  of the re t ina  and kidney. In the other two organs  this antigen was found 
only in t r a ce  concentra t ions .  

It can thus be concluded f r o m  the r e su l t s  of this  investigation of the organ specif ici ty of re t inal  ant i -  
gens that  bes ides  o rgan-spec i f i c  and in te rorganic  antigens of nar row specif ic i ty ,  the fowl re t ina  a lso  con- 
ta ins  in te rorganic  antigens with a wide s pec t rum of distr ibution in other  t i s sues .  

The r e su l t s  shown in Fig. 3 can also be used to compare  the antigenic s imi l a r i ty  between the t e s t ed  
t i s sues .  The l a r g e s t  number  of re t ina l  antigens was found in the i r i s  and bra in ,  probably in connection 
with the p resence  of both s t ruc tu ra l  e l ements  in these t i s sues ,  on account of the i r  common origin in e m -  
bryogenes i s .  The antigenic s imi la r i ty  between the re t ina  and bra in  is also conf i rmed by the r e su l t s  of 
investigation of the antigenicity of individual e lec t rophore t ic  f rac t ions  of ex t r ac t s  f r o m  these  organs .  I m -  
munization expe r imen t s  with ex t rac t  of fowl re t ina  showed that the anodic f rac t ions  pos se s s  lower  ant i -  
genicity with r e s pec t  to rabbi t s  than the cathodic f rac t ions .  This rule has a lso  been found to apply to bra in  
t i s sue  [9]. 

The antigenic s imi la r i ty  between lens and re t ina  is l imi ted  to the group of in te rorganic  antigens of 
wide specif ici ty;  it does not contain re t ina l  antigens of nar row specif ic i ty ,  by cont ras t  with the i r i s  and 
brain.  F r o m  the standpoint of the lens ,  the re t ina  is thus just  as foreign as  the parenchymatous  organs .  
If functional and morphogenet ic  l inks between the lens and re t ina  in the s y s t e m  of the eye a re  taken into 
considerat ion,  the study of the antigenic differentiat ion of the  lens and re t ina  f r o m  the compara t ive  aspec t  
could be of pa r t i cu l a r  in te res t .  
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