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Three  s e r u m  and 12 t i s sue  antigens were  d i scovered  in the hen i r is  by immunodiffusion and 
immunoe lec t rophores i s .  Among the t i s sue  an t igens  five were  cha r ac t e r i s t i c  of the eye t i s -  
sues only: a spec i f ic  antigen of the i r i s ,  an antigen found in the i r i s  and re t ina ,  and three  
antigens c h a r a c t e r i s t i c  of the lens (~, fl, A crys ta l l ins) .  The r ema in ing  seven were  in te r -  
o rgan  ant igens,  differ ing in thei r  dis t r ibut ion in the t i s sues  and organs  investigated;  they 
included one which is speci f ic  for  musc le  t i ssue .  
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The v e r t e b r a t e  eye is a convenient object  with which to study t i s sue  in teract ion during organ0genesis .  
With the aid of immunochemica l  m a r k e r s ,  the changes taking place during development  of the t i s sue  anlagen 
can be r e l i ab ly  de termined.  Of the var ious  eye t i s sues ,  the lens and re t ina  have been studied immunochem-  
ical ly  in detail  [1, 3, 7]. However ,  informat ion on the i r is  is given only in isolated communicat ions  [6, 9]. 
Its antigenic c h a r a c t e r i s t i c s ,  however ,  could be in te res t ing  because  of the poss ib le  ro le  of the cel ls  of the 
i r is  in s t ruc tu ra l  changes in the eye t i s sues .  

Wate r - so lub le  antigens of the hen i r is  were  invest igated.  

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

Lyophil ized ex t rac t s  of the i r i s ,  re t ina ,  lens ,  b ra in ,  l i ve r ,  and musc le  t i s sue  of hens were  tes ted.  To 
p r e p a r e  working solutions the f r e e z e - d r i e d  p repa ra t ions  were  dissolved in 0.1 M i r i s  buffer ,  pH 8.3, usually 
to a concentrat ion of 40 mg p r o t e i n / m l .  

An t i se ra  were  obtained by immunizing r abb i t s  with the s epa ra t e  f rac t ions  of the i r i s ,  which were  i so -  
la ted  by p r e p a r a t i v e  e l ec t ropho re s i s  by a method s i m i l a r  to that desc r ibed  in [3, 4]. The ex t rac t  of the hen 
i r i s  was s e p a r a t e d  into five f rac t ions  by e l ec t rophores i s  in agar  gel (Fig. 1A). The cor responding  zones of 
agar  were  cut out, homogenized,  mixed with an equal volume of Freund ' s  adjuvant,  and injected subcutane-  
ous ly  into five rabbi t s  at in te rva ls  of 4 weeks .  On ave rage  the ma te r i a l  for  one immunizat ion was obtained 
f r o m  fract ionat ion of 40 mg of the f r e e z e - d r i e d  t i ssue .  An t i se ra  obtained a f t e r  the second re immuniza t ion  
of rabbi t s  were  used in this invest igation.  

Besides the above-ment ioned  an t i se ra ,  an t i s e r a  agains t  two anodal f rac t ions  of the hen re t ina  [2] and 
an a n t i s e r u m  against  hen blood s e r u m  obtained f r o m  the R e s e a r c h  Inst i tute of Forens ic  Medicine, Minis t ry  
of Health of the USSR, were  used. 

Immunoe lec t rophore s i s  in agar  gel [4] was c a r r i e d  out on slabs measu r ing  9 • 12 c m  in t r i s  buffer ,  
pH 8.3, with a voltage gradient  of 4.6 V/cm.  Ouchter lony 's  mic roprec ip i t a t ion  method and the t i t ra t ion in 
agar  gel t es t  [10] were  used for  immunodiffusion ana lys i s .  Absorpt ion was by Bjorklund 's  method [5], and 
the agar  around the wells  and gut ters  was sa tu ra t ed  with ex t rac t s  f r o m  hen organs  and s e r u m .  
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Fig. 1. Immunoe lec t rophore t i c  s p e c t r u m  of t i s sue  
antigens of the i r is  detected by an t i s e r a  against  f ive 
f rac t ions  of ex t rac t  of hen i r i s .  A) Separat ion of 
ex t r ac t  of hen ir is  into five f rac t ions  by e l e c t r o -  
phores i s  in agar  gel; B) r eac t ion  of each a n t i s e r u m  
with total  ex t rac t  of hen i r is .  ASI-ASV) a n t i s e r u m  
against  f rac t ions  I -V  of the i r is ;  1-8) No. of antigens.  
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Fig. 2. Composite s p e c t r u m  of t i s sue  antigens of i r i s :  1-8) No. of antigens.  

Fig. 3. Identif ication of in te rorgan  antigen (9) and o rgan- spec i f i c  antigen of the i r is  
(10) in Ouehterlony's t es t :  A) photograph;  ]3) d iagram.  Central  well contains an t i s e rum 
against  f rac t ion  I of i r i s ,  exhausted with hen lens.  P e r i p h e r a l  wells contain ex t rac t s  
f r o m  hens '  organs-  I) i r i s ,  R) re t ina ,  Li) l i ve r ,  BS) blood s e r u m ,  Le) lens.  

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

By immunoe lec t rophores i s  th ree  s e r u m  and eight t i s sue  antigens were  found in the hen i r i s .  The 
s e r u m  antigens - an albumin and two antigens with mobil i ty  cor responding  to T-globul ins  - were  detected 
in the i r is  with the aid of a n t i s e r u m  against  hen s e r u m .  Ant i se ra  obtained against  five f rac t ions  of the ir is  
r evea l ed  mainly  t i s sue  antigens.  Each of the an t i s e r a  against  five f rac t ions  of hen i r is  f o rmed  two or  th ree  
c lea r ly  dist inguishable prec ip i ta t ion  bands in the immunoe lec t rophores i s  tes t  with a total  ex t rac t  of the i r is  
(Fig. IB).  T issue  spec i f ic i ty  of the i r is  antigens was de te rmined  f r o m  the r e su l t s  of t e s t s  with each  ant i -  
s e r u m  against  ex t rac t s  f r o m  the hen organs ,  and by d i sappearance  of the cor responding  prec ip i ta t ion  a r c  
f r o m  the antigenic s p e c t r u m  of the iris on absorpt ion of the an t i s e r a  with the s a m e  ex t rac t s .  F r o m  the r e -  
sults  of this analys is  a composi te  s p e c t r u m  of the t i s sue  antigens of the i r is  detectable  immunoe lec t ro -  
phore t i ea l ly  was drawn up (Fig. 2) and the i r  distr ibution in other organs  of hens was de te rmined  (Table 1). 

The r e su l t s  given in Table 1 were  conf i rmed by Ouchter lony ' s  test .  In addition, because  of the 
g r e a t e r  sens  i t ivity of this method than of immunoe lec t rophores i s ,  antibodies against  two other antigens 
were  detected in a n t i s e r u m  against  f rac t ion  I of the i r is  (Fig. 3). One of them was an in te rorgan  antigen, 
the other spec i f ic  for  the i r is  only (Table 1). 
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TABLE 1. Organ Specifici ty of Tissue  Antigens 
of Hen Ir is  

Material tested 

Identification 
Tests  
in which 
detected 

2 
3 
4 
5 
6 
7 
8 
9 

I0 

++2 

u 

[nt~organ 
:~ crystallin 

crystallin 
6 erystallin 
[nterorgan 

Organ-specific 
iris antigen 

IE 
Same 

Same 

Legend +) Antigen p resen t ;  - )  antigen absent;  IE) 
immtmoe lec t rophores i s ;  ID) Ouchter lony 's  immuno-  
diffus ion tes t .  

P rev ious ly  two antigens,  one c h a r a c t e r i s t i c  of the ir is  and re t ina ,  the other for  the re t ina ,  i r i s ,  and 
bra in ,  were  d i scovered  in the hen re t ina  [2]. With the aid of ant i re t inal  s e r a ,  these  antigens a lso  were  found 
in the hen i r is .  The absence  of antibodies against  them in an t i s e r a  against  the r e t ina  can be explained by 
the r e l a t ive ly  sma l l  quantity of these  antigens found in the i r is  compared  with the re t ina  in hens. 

Al together ,  t he re fo re ,  th ree  s e r u m  and 12 t i s sue  antigens were  found in the hen i r i s .  The p r e s e n c e  
of s e r u m  antigens in the hen i r is  has been descr ibed  by Boars  [6]. As r ega rds  the t i ssue antigens of the 
i r is  and the i r  speci f ic i ty ,  no specia l  s tudy of this p r o b l e m  has hi therto been made.  The p r e s e n c e  of a t i s -  
sue - spec i f i c  antigen in the hen i r i s  is mentioned in only one paper ,  but the question of the organ speci f ic i ty  
of this antigen r e m a i n s  in doubt, for  the authors  concerned  showed its absence  in other t i s sues  only in r e l a -  
t ion to the blood s e r u m  and lens [9]. However,  antigens Nos. 7, 8, and 9 r evea l ed  by the p r e s e n t  expe r i -  
ments (Table 1) a l so  were  absent  in the lens and blood s e r u m  of hens, but they were  not speci f ic  for  the 
i r i s .  

Antigen No. 8, found only in the ir is  and musc l e s ,  is pa r t i cu l a r ly  interest ing.  On immunoe lec t ro -  
phores i s  with lyophil ized ex t rac t  f r o m  i r is  and musc les  this antigen fo rmed  a cha r ac t e r i s t i c  long p r e c i p -  
itation band (Fig. 1B), whereas  in the reac t ion  with f r e sh ly  p r e p a r e d  ex t rac t  of i r is  it f o rmed  a shor t  a rc ,  
s i tua ted  far  toward  the cathode in the antigenic s p e c t r u m  of the i r i s .  This antigen is p robab ly  specif ic  for  
musc le  cel ls  as a whole and r e f l ec t s  the musc le  t i s sue  p r e s e n t  in the i r is .  Its f a r the r  analys is  could be 
in te res t ing  in connection with views e x p r e s s e d  in the l i t e r a tu r e  on the spec ia l  neural  origin of the musc les  
of the i r is  [11]. 

Besides the t i s sue  antigens descr ibed  above,  a complete  a s s o r t m e n t  of antigens specif ic  for the lens ,  
name ly  5 ,  fl, and A c rys t a l l in s ,  was d i scovered  in the hen i r i s ,  in ag reemen t  with r e su l t s  obtained by other 
w o r k e r s  [6, 8, 9]. However ,  the synthes is  of c rys ta l l ins  is a speci f ic  fea ture  of the cells of the lens alone, 
and the functional s ignif icance of the fact  that  these pro te ins  were  also found in the i r is  is not c lear .  It is 
a l so  not known whether  c rys ta l l ins  were  synthes ized  in the i r is  or whether  they diffuse into it f r o m  the lens.  
This l a t t e r  hypothesis  is a ve ry  l ikely one because  of the close morphological  contact  between the lens and 
the i r is  at all s tages  of ontogeny. 
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