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An o r g a n - s p e c i f i c  antigen among the wa te r - so lub le  antigens of the human re t ina  was ident i -  
fied with the aid of monospec i f ic  an t i se ra .  It does not s tain by the PAS-reac t ion  and it has 
the e l ec t rophore t i c  mobi l i ty  of  ~1 globulins in agar  gel o r  of fas t  a2 globulins - t r a n s f e r r i n  
in po lyac ry l amide  gel. The o rgan - spec i f i c  antigen was detected by the indi rec t  immunof luor -  
e scence  method in the region of the inner  segments  of the cones.  By the use  of the aga r  d i f -  
fusion t e s t  the o r g a n - s p e c i f i c  re t ina l  antigen was detected in ex t r ac t s  of the eye a f t e r  the 21st 
week of in t rau te r ine  deve lopment  of the human fetus.  

Organ-spec i f i c  antibodies a r e  unique m a r k e r s  of  cel ls  of a ce r t a in  type and s tage of differentiat ion.  
The prote in  S-100 [8, 11], two glycoprote ins  with the mobi l i ty  of  a2 globulins [6, 10], and not l e s s  than two 
a lcohol- insoluble  t he rmos t ab l e  BE-ant igens  [9] can s e r v e  as m a r k e r s  for human ne rve  t i s sue  in this  way. 

It has been shown in Vyazov ' s  l a b o r a t o r y  [1, 2] that  the re t ina  of  hens contains one o rgan - spec i f i c  
antigen with the mobi l i ty  of ~2-globulins and th ree  ant igens with nar row o rgan - spec i f i c i t y  (retina - bra in) ,  
which appea r  in the late  s tages  (11-18 days) of development  of the chick embryo .  

This  paper  d e s c r i b e s  the r e su l t s  of an immunochemica l  ana lys i s  of a specif ic  antigen of the human 
re t ina .  

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

Mater ial  for  the invest igat ion was obtained at  autopsy on pe r sons  kil led accidenta l ly ,  including some 
with head in jur ies ,  aged f r o m  14 to 50 y e a r s .  The re t ina  was taken f r o m  34 eyes;  in 6 cases  the eye was 
d i ssec ted  into i ts  component  p a r t s :  l ens ,  co rnea ,  and so on. At the s a m e  t ime  ex t r ac t s  were  p r epa red  f r o m  
the visual  co r t ex  and subcor tex ,  the g ray  and white m a t t e r  of the cor tex ,  and o ther  o rgans  and t i s sues  of 
the human body. T r i s - g l y c i n e  buffer  ( tr is  0.6 g / l i t e r ,  glycine 2.88 g / l i t e r ) ,  pH 8.3, containing 0.1% Tri ton 
X-100, 0.04% sodium azide ,  and 0.005% Tween 80, was used for  extract ion;  the s amples  were  ground with 
powdered g l a s s ,  f rozen  (-20~ and thawed, then centr i fuged for  30 rain at 12,000 rpm.  Rabbits were  i m -  
munized with ex t r ac t s  of  the re t ina  or  of the total  p r epa ra t ion  of the eye mixed  with Freund 's  adjuvant. The 
immuniza t ion  cycle  las ted  40 days .  Most exper imen t s  we re  c a r r i e d  out with a n t i s e r u m  No. 705 obtained 
by immuniz ing  an an imal  with re t ina l  ex t rac t .  

The immune s e r a  were  exhausted with mixed d o n o r s '  blood s e r u m ,  d ry  p l a sma ,  and with ex t rac t s  of 
the l i ve r ,  k idneys ,  ga s t r i c  m ucos a ,  t hymus ,  and c e r e b r a l  co r tex ,  and for  the immunohis t0chemica l  inves t i -  
gations addit ionally with acetone  powders  of l ive r  and brain .  The technique of immunoe lec t rophore s i s  and 
of the identif ication t e s t s  - double immunodiffusion in aga r ,  analyt ical  d i s c - e l e c t r o p h o r e s i s ,  and d i s c - i m -  
munoe lec t rophore s i s  in a c r y l a m i d e  gel - w a s  that usual ly  employed [3-5]. 
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Fig. 1. Immunoe lec t rophore t i c  ana lys i s  of 
speci f ic  antigen of the human re t ina .  Stained 
with: a) methyl  g reen  - p y r o n i n e ;  b) t h y m i -  
dine-H3; and c) a zu re - eos in ;  900 x. 1, 2) 
Donor ' s  blood se rum;  3) ex t r ac t  of total  p r e p -  
a ra t ion  of eye; 4) ex t r ac t  of ret ina;  5) e x -  
t r a c t  of c e r e b r a l  co r t ex  (frontal lobe); a) 
rabb i t  a n t i s e r u m  agains t  donor s '  blood s e r u m  
prote ins ;  b) monospec i f ic  a n t i s e r u m  No. 705. 

The prote in  concent ra t ion  in the solut ions .was 
de te rmined  by Lowry ' s  method [7]. Mater ia l  for  the 
immunohis tochemica l  t e s t s  was fixed in Carnoy ' s  fluid 
and embedded in p a r r a f i n  wax. Sections 7 p in th ick -  
ne s s  we re  t r ea t ed  by the indi rec t  f luorescen t  antibody 
method and the control  of immunological  speci f ic i ty  of 
the reac t ion  in the sec t ions  was c a r r i e d  out in a c c o r d -  
ance with Enge l ' ga rd t ' s  r ecommenda t ions  [3]. 

EXPERIMENTAL RESULTS 

Exhaustion of the immune s e r u m  agains t  human 
re t ina  with mixed donor s '  blood s e r u m ,  dry  p l a s m a ,  
and ex t r ac t s  of var ious  o rgans ,  moni to red  by the agar  
diffusion tes t ,  yielded a monospec i f ic  a n t i s e r u m  r e -  
veal ing  only one antigen in re t ina l  ex t rac t s .  This was 
detected immunoe lec t rophore t i ca l l y  in the zone of the 
~I globulins (Fig. 1). It did not stain by the PAS-reac- 
tion. On eleetrophoresis in acrylamide gel this anti- 
gen was located in the zone of the fast ~2 globulins 
and transferrin. 

It can be concluded from the results of the im- 
munochemical tests (Pig. 2) that the specific antigen 
of the human retina is absent in extracts of the lens, 
cornea, sclera, the vascular membrane of the eye, 
the optic nerve, visual cortex and subcortex, gray and 
white m a t t e r  of the f rontal  lobe, e e r eb rosp ina l  fluid, 
ex t r ac t s  of the pe r iphe ra l  ne rve ,  meninges ,  l ive r ,  
kidneys,  sp leen ,  lung, hea r t  musc l e ,  mucus  m e m b r a n e  

Pig. 2. Immunodiffusion ana lys i s  of  the specif ic  antigen of the human re t ina .  Central  well con-  
ta ins  monospec i f ic  a n t i s e r u m  No. 705; pe r iphe ra l  wells  contain: 1) human ret ina;  2) lens; 3) 
v i t r eous  body; 4) va scu l a r  m e m b r a n e  of the eye; 5) cornea;  6) sc l e ra ;  7-12) ex t rac t  of  the eye 
f r o m  fe tuses  aged 9-11, 13-14,  21, 27, 28, and 29 weeks respec t ive ly ;  13) donor s '  blood se rum;  
14) l ive r  extract ;  15) kidney extract ;  16) lung ext rac t ;  17) spleen extract ;  18) hea r t  musc le  ex -  
t rac t ;  19) ex t r ac t  of gas t r i c  mucosa ;  20, 21) ex t r ac t s  of mucus  m e m b r a n e  of smal l  and l a rge  
in tes t ine ,  r e spec t ive ly ;  22) ex t r ac t  of  pancreas ;  23) ex t r ac t  of fetal  thymus;  24) ex t r ac t  of aor ta ;  
25) of  skin; 26) of  f rontal  cor tex;  27, 28) of  white and g r a y  m a t t e r  of cor tex ,  r e spec t ive ly ;  29) 
of pe r iphe ra l  nerve ;  30) of cor tex  of  a r e a  17-18; 31) of optic nerve;  32) of meninges;  33) of bra in  
of  a 26-week fetus;  34) of bovine brain;  35) of porc ine  brain;  36) of  bra in  of domes t i c  fowl; 37) 
BE-ant igens  of human bra in .  
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Fig. 3. Immunohis tochemica l  detect ion of specif ic  antigen of the human re t ina :  
a) sec t ion  t r ea t ed  with a n t i s e r u m  exhausted by specif ic  re t inal  antigen (40 • 
b, c) immunof luo rescence  in region of inner segments  of cones.  

of the s tomach  and l a rge  and smal l  in tes t ine ,  p a n c r e a s ,  ad rena l s ,  thymus ,  ao r t a ,  and skin,  and also in a l c o -  
hol - insoluble  t h e r m o s t a b l e  BE-ant igens  ex t rac ted  f r o m  the human brain  by Mi lg rum's  method [9], and in 
ex t r ac t s  of  bovine,  ovine,  and porc ine  b ra in ,  and the bra in  of the domes t ic  fowl. It was detected in the v i t -  
reous  body, s imply  because  of the difficulty of sepa ra t ing  this component  of  the eye f r o m  the re t ina .  

After  t r e a t m e n t  of the sec t ions  of  the re t ina  by the indi rec t  immunof iuorescence  method intensive 
f luo rescence  was found in the region of  the inner segments  of the cones.  In all  control  sect ions through the 
r e t ina  and a l so  sec t ions  through the l i ve r  t he re  was an indist inct ,  un i fo rm f luorescence  of low intensi ty  
(Fig. 3). Neutra l izat ion of  the antibodies aga ins t  the specif ic  re t ina l  antigen abolished the immunof iuo re s -  
cence reac t ion .  

Immunochemica l  detect ion of the o rgan - spec i f i c  re t ina l  antigen in ex t r ac t s  of  total  p r epa ra t ions  of 
the eye at va r ious  per iods  of  in t rau ter ine  development  of  the human fetus (9-11, 13-14, 17, 2"1, 27, 28, and 
29 weeks) showed that  this antigen is  f i r s t  de tectable  as  an "inflection" of the t e s t  s y s t e m  of the c o r r e s p o n d -  
ing antigen in the ex t rac t  of the eye f r o m  a 21-week fetus and that  i ts  concentra t ion  in the ex t rac t  r i s e s  
with age of the fetus (Fig. 2). 

The o r g a n - s p e c i f i c  antigen of the human re t ina  identified in these  expe r imen t s  can thus be used as a 
m a r k e r  of  the cones.  
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