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During embryogenes i s  of Rana t empora r i a  the organ-spec i f ic  antigen of the lens is c lea r ly  demon-  
s t rab le  a f te r  the stage of the tai l  bud, cor responding  to the per iod of laying down of the lent icular  placode.  
The g e n e r a l  organ antigen of the lens was detected at all ea r ly  s tages of development of the frog,  and also 
in unfer t i l ized oiicytes.  After  fe r t i l iza t ion  there  is a rapid dec rease  in the number  of antigens in the oiicyte, 
with a gradual  inc rease  a f te r  the gas t ru la  s tage.  

Morphological  di f ferent ia t ion of the t i ssues  of many animals has  been studied in considerable  detail  
in the course  of ontogenesis .  However,  no c lear  idea has yet  been obtained of the different iat ion of specif ic  
t issue prote ins  (and, consequently,  of t i ssue antigens), lying at the basis  of morphogenet ic  p r o c e s s e s  [1, 3, 
4], in the course  of individual development.  In pa r t i cu la r ,  too l i t t le is known of the t ime of appearance of 
o rgan-spec i f ic  antigens.  

The object  of the p r e sen t  investigation was to de te rmine  which lent icular  antigens of the f rog  Rana 
t empor a r i a  a re  p resen t  in the  ea r ly  stages of individual development,  and to study the dynamics of the i r  
changes in this per iod .  

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

Unfer t i l ized f rog ' s  oScytes,  embryos  at the stages of cleavage, blastula,  ea r ly  and late gastrula ,  ea r ly  
and late neurula,  tail  bud, and newly hatched tadpoles were  used as tes t  object .  Homogenates p repa red  as 

TABLE 1. Detection of Lent icular  Antigens in Homogenates of F rog  
(R. t emporar ia )  Embryos  in Ear ly  Stages of Development 

Tissue extracts and homogenates 
~ Embryos at stages of 

R~ 

10 6 4 2 3 3 3 
Rabbit 9 5 4 2 3 3 3 

875 5 a 2 2 3 3 
845 4 2 1 2 2 2 

1 Guinea Pig 2827 ,i I 0 00 0 10 11 11 11 1 

Note. The resu l t s  of 173 tes ts  a re  given in this table.  In the t e r -  
minology of Cambar and Marro t  ea r ly  neurula  cor responds  to stages 
16-17, late neurula  to stage 19, tail  bud stages 20, 21, and 22, and 
the newly hatched tadpole to stage 23. 

Labora to ry  of Immunology of Embryogenes is .  Institute of Exper imenta l  Biology, Academy of Medical 
Sciences of the USSR, Moscow (Presented  by Academician of the AMN SSSR N. N. Zhukov-Verezhnikov).  
Trans la ted  f rom Byulleten '  t~ksperimental 'noi  Biologii i Meditsiny, Vol. 67, No. 5, pp. 46-50, May, 1969. 
Original a r t ic le  submit ted January  24, 1968. 
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TABLE 2. Detection of Specific F rog  Lent icular  Antigens 

Antiserum 

Rabbit 

Guinea pig 

Note. 

875 
845 33 

271  28 

o ~ o 
o o 

i 

Tissue extracts and homogenates 

Embryos at stages of 

I ~  ~ 

o o 

Results  of 181 tes ts  are  summar ized  in this table. 

3 �84 ~ 
~ o  

1 1 1 
1 

1 1 

Fig. 1. Agar  precipi tat ion test  with rabbit  lent icular  ant iserum (A) 
and with guinea pig se rum (]3) absorbed with blood se rum and extracts  
f rom f rog  kidney, l iver,  and spleen (in central  wells).  1 and 2) ex-  
t rac t  f rom f rog  lens; A: 3 and 4) homogenate of newly hatched tadpoles; 
5 and 6) homogenate of embryos  at gas t ru la  s tage.  One precipi tat ion 
band is visible between centra l  well and 3-4,  merging:with one of the 
three precipi ta t ion bands fo rmed  between the central  well and 1-2. B; 
3 and 4) homogenate of embryos  at tail bud stage; 5 and 6) homoge-  
nate of embryos  at neurula stage.  One precipi tat ion band visible be -  
tween central  well and 3-4 and also 5-6, merg ing  together and also 
with one of the two bands fo rmed  between the central  well and 1-2. 

follows were  used in the exper iments :  25 eggs taken at the same stage of development were  ground in a 
m o r t a r  with the addition of 0.2 ml physiological  saline.  

Ant i se ra  against  the lenses of R. t empora r i a  were obtained in 4 rabbits  and 2 guinea pigs.  The rabbit  
an t i sera  contained antibodies in t i te rs  of 1:10,000-1:20,000. The t i ter  of antibodies in the immune s e r a  ob-  
tained in guinea pigs was 1:320-1:640. The r ing-prec ip i ta t ion  test  and Oachter lony 's  agar  precipi tat ion test  
were used. 

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

The experimental  resu l t s  obtained with unabsorbed lens an t i sera  are  given in Table 1. 

As Table 1 shows, f rom 1 to 4 antigens s imi la r  to lent icular  antigens of the adult f rog  were detected 
by means of rabbi t  an t i sera .  A definite pat tern was observed:  with unfert i l ized f rog  oScytes f rom 2 to 4 p r e -  
cipitation bands were  formed,  af ter  fer t i l izat ion one precipi ta t ion band, and s ta r t ing  f rom the gas t ru ta  stage 
an inc rease  in the number  of bands f rom 1 to 3. The same pat tern  was observed in tests  between lent icular  
an t i sera  obtained in guinea pigs and antigens in the ear ly  stages of development.  
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Fig. 2. Formation of the lenticular 
placode at the tail bud stage of R. tem- 
porar ia .  Contact between optic vesicle 
CA) and ectoderm (B). Thickening of 
the ectoderm is seen in the region of 
contact, with formation of the future 

To determine which lenticular antigens are formed in the 
early stages of development of the frog, species-specif ic antibodies 
were f i rs t  removed fromthe antisera by absorption of these sera  
with normal frog blood serum, after Which the same sera  were 
absorbed by a mixture of normal blood serum and extracts from 
liver,  kidney, and spleen. 

Lenticular antisera absorbed by normal frog blood serum 
only continued to react  with extracts of l iver,  kidney, and spleen 
forming one or two precipitation bands, and with lenticular anti- 
gens forming 4 or 5 bands; these sera  formed fewer precipitation 
bands with extracts from frog embryos in the early stages of de- 
velopment compared with the results  given in Table 1: one p re -  
cipitation band with extracts from embryos at the stages of cleav- 
age, blastula, and gastrula; two precipitation bands at the stages 
of neurula, tail bud, and newly hatched tadpole. 

Lenticular antisera absorbed by a mixture of normal serum 
and extracts of the above organs did not react  with any extract  of 
frog tissues except lens extract .  

As Table 2 and Fig. 1 show, by means of these rabbit anti- 
sera  3 or 4 organ-specific lenticular antigens were detected in 
lens extracts,  while in homogenates of frog embryos starting from 
the neurula stage, and more clearly f rom the tail bud stage, one 
organ-specific lenticular antigen was detected. Specific guinea pig 
lenticular antisera formed one precipitation band each with em-  

lens, 90 x. Carazzi 's  hematoxylin, bryonic extracts starting from the tail bud stage. 

The experiments thus showed that organ-specific lenticular antigen is clearly detectable for the f i rs t  
time at the tail bud stage. The time of discovery of o rgan-specf ic  lenticular antigen corresponded to the 
period of laying down of the lens placode (Fig. 2). Formation of the lenticular placode was observed in these 
experiments at the tail bud stage. Other workers [6, 8] have also found tenticular antigen at the stage of for -  
mation of the lenticular placode. The results  now obtained thus agree with the observations just cited and 
do not confirm other results  [7] indicating preformation of organ-specific lenticular antigens in the frog 
oScytes and in the early stages of individual development. 

General organ antigens, i.e., antigens present  in the lens and also in certain other frog organs (liver, 
kidney, spleen) were discovered in unfertilized o~cytes and at all early stages of development of R.. t em-  
porar ia .  After fert i l ization there is a rapid decrease in the number of antigens detected in the o~cytes, and 
after the gastrula stage their number gradually increases.  These results  are in agreement with other ob- 
servations [2, 5] showing that until the late blastula stage protein synthesis takes place through maternal  
messenger  RNA, which is stable throughout this period. Toward the early gastrula stage, intensive forma-  
tion of ribosomal s t ructures  synthesizing protein with the aid of newly formed messenger  RNA is observed. 
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