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Compar i son  of the peptide maps  of t ryp t ic  digests  of bovine s e rum T-globulin and lymph 
gland t i s sue  pro te ins  with cor responding  i soe lec t r i c  points shows cons iderable  s imi la r i ty  
between the p ro te ins .  

The 7-globul in  f rac t ion  of blood s e r u m  is  known to be mic rohe te rogeneous  in a number  of i ts  physi -  
cochemica l  and immunochemica l  p r o p e r t i e s  [1, 5, 7], and to consis t  of antibodies which differ  in the i r  
amino-ac id  composi t ion  [3] and charge  [6]. 

In the invest igat ion desc r ibed  below the peptide map method was used to study the s t ruc tu re  of the 
T-globulin f rac t ions  of bovine and blood s e r u m  and lymph gland t i s sue  prote ins  with cor responding  i so-  
e l ec t r i c  points .  

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

Pro te in  f rac t ions  with different  i soe lee t r i c  points were  isolated in a mu l t imembrane  e l ec t rodecan te r  
of the au thors '  des ign [2]. Several  modif icat ions  a imed  at increas ing ' the  pur i ty  of the f rac t ions  were  in- 
t roduced into the technique as  desc r ibed  previous ly  [1]. These were  as follows. 

The separa t ing  cham be r  of the cooled e l ec t rodecan te r  was filled to one- th i rd  of i ts  volume with 
blood s e r u m  or  lymph gland t i s sue  ext rac t ,  dialyzed against  phosphate buffer  (u = 0.2) of the r equ i r ed  pH 
value.  The mix ture  of p ro te ins  was  fed into the separa t ing  chamber  by a pe r i s t a l t i c  pump at the r a t e  of 
2 ml /h .  The charge  on the e l ec t rodes  was  of the o rde r  of 2V/cm and the cu r ren t  0.3 A. Components of 
the pro te in  mix ture  migra t ing  in an e lec t r i c  f ield we re  concentra ted  near  the m e m b r a n e s  of the separa t ing  
chambe r  and set t led to the bot tom.  Only pro te in  whose i soe lec t r i c  point co r responded  to the pH of the 
buffer  r o s e  into the top pa r t  of the chamber .  The solution of this prote in  was col lected through the upper  
side tube of the separa t ing  chamber .  

Pe r ihepa t i c  lymph glands i so la ted  f r o m  the connec t ive - t i s sue  capsule we re  f rozen,  c rushed  in a 
mince r ,  and ground in a m o r t a r  with quartz  sand. Buffer solution was added to the homogenized t i s sue  in 
the propor t ion  of 5 : 1. The homogenate  was  centr i fuged for  1 h at 10,000 rpm.  The supernatant ,  which 
was a t i s sue  prote in  ex t rac t ,  was  used  for  f rac t ionat ion by e lect rodecantat ion.  

The antigenic identity of the t i s sue  prote in  f rac t ions  and s e r u m  T-globulin f rac t ions  was  demons t ra ted  
by the prec ip i ta t ion  reac t ion  with these  pro te ins  and ant i -T-globul in s e rum.  

T-Globulin obtained f r o m  human blood s e r u m  by alcoholic f ract ionat ion at the Moscow R e s e a r c h  In- 
st i tute of Epidemiology and Bacter io logy also was  used for  f raet ionat ion.  
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Fig. 1. D i a g r a m s  of peptide maps  of f rac t ions  with different  i so -  
e l ec t r i c  points :  A) blood s e r u m  T-globulin; B) immunoglobulins  
f r o m  lymph gland t i s sue .  1) Pept ides  common to all  f rac t ions  of 
s e r u m  T-globulin or  t i s sue  immunoglobulins;  2) additional common 
pept ides  for  s e r u m  T-globulin f rac t ions  with pI va lues  6.7 and 7.5; 
3) with pI va lues  6.88 and 8.02. 

Pept ide maps  were  obtained by a combinat ion of h igh-vol tage  e l ec t ropho re s i s  and chromatography .  
Hydro lys i s  of the p ro te ins  with t ryps in  was  c a r r i e d  out at 38~ for  24 h, with an e n z y m e - s u b s t r a t e  r a t io  
of 1 : 50. The diges ts  of the prote in  f rac t ions  were  sepa ra ted  by h igh-vol tage  e l ec t ropho re s i s  in pyr id ine-  
aceta te  buffer ,  pH 6.4 (voltage gradient  50 V/cm), followed by descending chromatography  in a b u t a n o l -  
acet ic  a c i d - w a t e r  s y s t e m  (4 : 1 : 5). Ninhydr in-cadmium reagen t  was used  for  staining. The peptide maps  
were  analyzed in re la t ion  to mobil i ty  and Rf value for  each spot. 

EXPERIMENTAL RESULTS 

Fractions of pure serum T-globulin were isolated within the isoelectric point (pl) range from 6.7 to 
8.02. This is in good agreement with the results of eleetrofocusing of blood serum proteins followed by 
sectional immunodiffusion [4]. The electrodecantation method in the modification suggested here makes 
it possible to isolate proteins in a narrow range of isoelectric points, and it appears promising as a method 
of preparative fractionation. The results of electrofocusing of the proteins belonging to the fractions iso- 
lated show that blood serum T-globulin fractions with pl values of 6.7, 6.88, 7.5, and 8.02 and immunoglo- 
bulin fractions from lymph gland tissues with pI values of 6.7, 6.88, 7.3, 7.5, and 7.79 contain no or only 
a very few protein molecules with isoelectric points found in both fractions simultaneously. 

Diagrams of peptide maps of serum T-globulin fractions are shown in Fig. la. The fractions dif- 
fered significantly from each other, and the differences were greater than those observed previously dur- 
ing fraetionation of lyophilized human T-globulin [i]. This can be partly explained by differences in the 
original  ma te r i a l :  in one case  f rac t ions  of bovine s e r u m  T-globulin we re  studied, in the other case  f r a c -  
t ions of human s e r u m  T-globulin.  The inc rease  in pur i ty  of the i so la ted  f r ac t ions  in the s e r i e s  of expe r i -  
ments  now being desc r ibed  also accounts  to a la rge  extent for  the i r  significant d i f ference.  D iag rams  of 
peptide maps  of total  lyophil ized human T-globulin and i ts  f rac t ions  with an i soe lec t r i c  point of 7.3 a re  
given in Fig. 2. In one case  the f rac t ion  was  i so la ted  by the method desc r ibed  p rev ious ly  [1], yielding 
p ro te ins  within the pI r ange  of the o rde r  of 0.3 pH unit.  A s imi l a r  f rac t ion  was  also obtained by a modi -  
fied method as  used in the p re sen t  invest igation.  Because  of the isolat ion of the pro te in  within a n a r r o w e r  
pI in terval ,  it d i f fered significantly f r o m  the f rac t ion  obtained under  l e s s  r ig id  conditions.  In the f o r m e r  
case  the f rac t ion  in the anodie pa r t  had 11, and in the cathodic pa r t  21 common pept ides  with the total  p r o -  
tein.  The f rac t ion  i so la ted  under  r ig id  conditions had only eight and 14 common pept ides ,  r e spec t ive ly .  
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TABLE 1. C h a r a c t e r i s t i c s  of Peptide Maps of Immunoglobulin 
Frac t ions  with Different  I soe lec t r i c  Points 

l>r ore in 

Bovine blood serum 7-globulin 
pI 6.7 
pl 6.88 

Fig. 2. Diagrams of peptide maps of pl 7.5 
human serum 7-g]obulin and fractions pI 8.02 

with pl 7.3 obtained with the electro- From bovine lymph gland tissue 
decanter working under different con- pI 6.7 
ditions.  On the d i ag ram  of total  7 -  pI 6.88 
globulin: D common pept ides  with pI 7.3 
f rac t ion  isola ted under r ig id  condi-  pI 7.5 
t ions;  2) additional common pept ides  pI 7.79 
with f rac t ion  isola ted under  rough 
condit ions.  

Number of peptides 
a--~'d- ~ neut ra l  

11 27 
13 26 
12 29 
12 19 

14 26 
9 2O 

19 19 
10 30 
10 21 

Total 

19 57 
20 59 
21 62 
15 46 

21 61 
17 46 
15 53 
18 58 
22 53 

Examinat ion of the peptide maps  of lymph gland t i ssue  
pro te in  f rac t ions  with i soe lec t r i c  points of 6.7, 6.88, 7.3, 7.5, 
and 7.79 (Fig.  tb) a lso  r evea led  substant ial  d i f fe rences  between 
the individual f rac t ions .  

Despi te  the main ly  v e r y  sl ight d i f fe rences  in content of acid, neut ra l ,  and bas ic  peptides in the in- 
dividual pro te in  f r ac t ions  (Table 1), the i r  posi t ion on the peptide maps  was  different .  Three  of the acid 
and eight of the bas ic  pept ides  w e r e  common  to the 7-globul in  f rac t ion  studied, i .e. ,  about 25% of all the 
charged  peptides of the f rac t ion .  The cons iderable  s imi l a r i ty  between the individual f rac t ions  on c o m p a r -  
ative analys is  is noteworthy.  P ro te ins  with i soe lec t r i c  points of 6.7 and 7.5 had seven common acid and 
22 common bas ic  pept ides  (Fig. la) ,  while p ro te ins  with pI values  of 6.88 and 8.02 had eight and 15 common 
pept ides ,  r e spec t ive ly .  Compar i son  of the f r ac t ions  with pI va lues  of 6.7 and 6.88 showed a g r e a t e r  d i f fer -  
ence in p r i m a r y  s t ruc tu re ,  definite evidence of the absence  of pro te in  with the s ame  i soe lec t r i c  point s i -  
mul taneous ly  in the i r  composi t ion.  

D i a g r a m s  of peptide maps  of five immunoglobul in f rac t ions  f r o m  lymph gland t i s sues  with different  
pI va lues  a r e  shown in Fig. lb .  Analys is  of the peptide maps  of all the f rac t ions  r evea led  only a v e r y  
smal l  number  of common pept ides  (two acid and nine bas ic) .  The number  of common peptides inc reased  
cons iderab ly  when the individual f rac t ions  were  compa red  with each other .  

There  were  many  common pept ides  on the peptide maps  of the s e r u m  7-globulin f rac t ions  and the 
lymph gland t i s sue  p ro te ins  with identical  i soe lec t r i c  points.  For  example ,  there  were  9 common acid and 
21 common bas ic  pept ides  for  pro te in  f rac t ions  with pI 6.7, 5 and 17 common peptides,  r e spec t ive ly ,  for  
f r ac t ions  with pI 6.88, and 6 and 18 pept ides  for  f r ac t ions  with pI 7.5. 

These r e s u l t s  show that  immunoglobul ins  with identical  i soe lec t r i c  points f r o m  blood s e rum and 
lymph gland t i s sue  a r e  ve ry  s i m i l a r  in the i r  p r i m a r y  s t ruc tu re ,  and the s imi la r i ty  is often more  ma rk ed  
than that  between f rac t ions  f r o m  the s ame  m a t e r i a l  but with different  pI va lues .  
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