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Monoclonal antibodies (MCA) of r a t s  immunized  with mouse  lymphocytes  a re  widely used to study the m e m -  
brane m a r k e r s  of lymphocytes  [4-6]. In terac t ion  between r a t  MCA and mouse  cel ls  is usually detected by means  
of rabbi t  antibodies against  r a t  immanoglobul in (Ig), labeled with f luoresce in  isothiocyanate,  125I, or  enzyme.  
The evaluation of this  reac t ion  is made substant ia l ly  more  difficult by the fact  that  rabbi t  antibodies against  r a t  
Ig, which c r o s s - r e a c t  with mouse Ig, in te rac t  d i rec t ly  with mouse B lymphocytes  ca r ry ing  Ig. To abolish this 
reac t ion ,  the antibodies against  ra t  Ig have to be adsorbed by mouse Ig, and this cons iderably  d e p r e s s e s  the i r  
act ivi ty.  This difficulty can be avoided if, not rabbi t  s e r u m ,  but mouse  s e r u m  or mouse MCA against  r a t  Ig is 
used as the ant i-Ig.  The s t ronges t  r e sponse  to r a t  Ig is given by mice  of the S3L s t r a in  [6]. 

The a im of the p resen t  invest igat ion was to obtain mouse MCA against  the L-cha in  of ra t  Ig and to  use 
these  MCA to detect  mouse sur face  ant igens.  

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

B A L B / c  mice  were  obtained f rom the "Stol 'bovaya" Nurse ry ,  Academy of Medical Sciences of the USSR, 
and SJL mice and L o u / w s l  r a t s  were  obtained f r o m  the nu r se ry  of the All-Union Oncologic Scientific Center ,  
Academy of Medical Sciences of the USSR. Rat  Ig light chains were  obtained by the method descr ibed  in [2]. 
SJL mice  were  immunized in t raper i tonea l ly  with 70 pg of r a t  Ig light chains in Freund ' s  complete adjuvant, fo l -  
lowed 14 days la ter  by a s i m i l a r  injection in physiological  sa l ine .  After  4 days spleen cells  of the immune mice  
were  hybridized with 107 cells  of mouse m ye l oma  P4-X63-Ag 8.653 (X63) [1]. The p r e sence  of antibodies against  
r a t  Ig L-chains  in the culture fluid (CF) was e s t ima ted  by the method descr ibed  prev ious ly  [8]. Cells in cul-  
t u r e s  producing antibodies against  r a t  Ig L-cha ins  were  cloned twice by the l imit ing dilution method,  using 
macrophages  as the " feeder"  [7]. Seven independently obtained clones synthes ized MCA, which reac ted  e i ther  
with the whole r a t  Ig molecule  i r r e s p e c t i v e  of the allotype of the L-chains  or  with L-chains  and Ig ca r ry ing  only 
the R L - 2  allotype,  or only with the L-cha in  but not with the whole Ig molecule .  In this  invest igat ion three  v a r i -  
ants of MCA of the f i r s t  type were  se lec ted,  i .e . ,  those reac t ing  with whole Ig of any allotype.  All th ree  var ian t s  
of MCA were  isola ted f r o m  CF by affinity chromatography  on a column with r a t  IgG immobi l ized  on C N B r - a c -  
t ivated Sepharose  4B (from P h a r m a e i a ,  Sweden). Elution was c a r r i e d  out with 0.2 M glycine buffer (pH 2.5) con-  
raining 0.15 M NaC1. The iso la ted  MCA were  labeled with 1251 [3] to a specif ic  act ivi ty of 106 c o u n t s / p g  prote in .  

Ra t  MCA C1-9 (#, ~) and C4-20 (~, ~4) against  antigens of mouse T s u p p r e s s o r s ,  obtained prev ious ly  [4] 
by the w r i t e r s ,  and also ra t  an t i -Ly t -1  and an t i -Ly t -2  [6], generous ly  provided by R. G. Vasi lov,  were  used as 
CF.  F o r  r ad io immunoas say  10 ~ lymphocytes  we re  incubated in 100 pl CF for  1 h at 4~ in V-shaped  wells  in 
96-well  p la tes  (from Linbro,  England), and a f te r  r ins ing three  t i m e s ,  in 50 #1 of 12~I-labeled MCA for  I h at 4~ 
in a dose of 105 counts pe r  well .  The th ree  washed cells  were  t r a n s f e r r e d  to f lasks  and the i r  radioact iv i ty  
counted on a G a m m a  400 g a m m a - s p e c t r o m e t e r  (Beckman, USA). The s a m e  cells  t r e a t ed  with control CF (CCF) 
of me lanoma  X63 and 125I-labeled MCA, were  used as the negative control .  The binding index was exp re s sed  as 
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Fig. i. Comparison of interaction of mouse MCA 
against rat Ig L-chains with BALB/c mouse and 
Lou/wsl rat spleen cells. Binding of 1251-1abeled 
LIG9 (1) and L3E 8 (II) MCA with BALB/c mouse 
(a) and Lou/wsl rat (b) spleen cells. Here and in 
Figs. 2 and 3: abscissa, incorporation of 125I (in 

cpm �9 i0-3). 
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Fig.  2. Demons t ra t ion  of r e sponse  of antibodies 
of d i f ferent ia l  m a r k e r s  of mouse lymphoid cel ls  
by MCA against  r a t  Ig L-cha ins .  Binding of 1251- 
labeled LIG9 (a), L3E8 (b), and L2B2 (c) MCA 
with spleen (I), lymph node (II), and thymus  (HI) 
cel ls  of B A L B / c  mice  t r e a t ed  beforehand with 
CCF,  RAS, or MCA to C1-9, C4-20, Lyt-1 ,  and 
Lyt -2  antigens.  Here  and in Fig.  3, numbers  in 
columns show binding indices .  

the ra t io  of act ivi ty  of the label in the expe r imen ta l  and control  s amp le s .  Rat  a n t i s e r u m  (RAS) against  mouse 
lymphocytes  was col lected f rom ra t s  whose sp leens  were  used for  hybr idizat ion during p repa ra t ion  of the C1-9 
and C4-20 MCA. 

P r o p e r t i e s  of MCA produced by th ree  independent hybr idomas  (L1G9, L2B2, and L3E8) were  invest igated.  
F i r s t ,  the i r  abil i ty to  r e a c t  with lymphoid cells in the d i r ec t  rad io immune t e s t  was studied. MCA L1G9 and L3E 8, 
labeled with 125I, bound with r a t  sp leen cel ls  4.1 and 9.1 t i m e s  m o r e  effect ively,  r e spec t ive ly ,  than with mouse  
spleen cel ls  (Fig. 1). These  data show that MCA reac t ing  with r a t  Ig bind with mouse  splenocytes  only at a low 
level  of nonspecif ic  adsorpt ion.  
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Fig.  3. Dependence of binding of L3E8 MCA against  
r a t  Ig L-cha ins  on dose of MCA. B A L B / c  mouse 
spleen cells  pre incubated with CCF (a) or  C1-9 MCA 
(b), t r ea t ed  with 12~i-labeled L3E 8 MCA in doses  
(per well) of: 5 �9 104 (I), 105 (II), and 5 �9 105 (]HI). 

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

In the next exper iments  the poss ib i l i ty  of using the MCA thus obtained in an indi rec t  t e s t  for  detect ing 
binding of r a t  MCA, d i rec ted  toward surface  antigens of mouse  cel ls ,  was invest igated.  Rat  MCA against  the 
well studied T -ce l l  antigens Lyt-1  and Lyt-2 ,  and a lso  C1-9 and C4-20 MCA, reac t ing  with l imited populations 
of T and B lymphocytes ,  were  se lec ted .  RAS was used as the posit ive control .  It will be c l ea r  f r o m  Fig. 2 that  
L3E 8 and L2B2 MCA effect ively  bind with lymphocytes  t r ea t ed  beforehand with ra t  MCA. MCA against  r a t  L -  
chains r eac t  equally effect ively with ra t  MCA i r r e s p e c t i v e  of the i r  c lass  - IgG (MCA against  Lyt -1  and Lyt-2) or  
IgM (C1-9 and C4-20) (all four  MCA have light chains of the u - type ) .  When an t i -Ly t -1  and a n t i - L y t - 2  MCA 
were used, the levels  of binding of 125I-MCA L3E 8 by lymph node, spleen,  and thymus  cells  differed: Spleen cel ls  
and, in pa r t i cu la r ,  lymph node cells  bind an t i -Lyt -1  MCA m o r e  eff icient ly than an t i -Lyt -2 ;  thymoeytes ,  on the 
other  hand, bind an t i -Ly t -2  MCA more  ef fect ively  than an t i -Ly t -1  (Fig. 1). The binding index for  the reac t ion  of 
spleen cells  with C1-9 MCA (3.4-3.6) and C4-20 MCA (4.4-4.6) was a lmos t  independent of which labeled MCA 
were  used - L 3 E 8  or L2B2. Figure  2 a lso  shows that  MCA against  T s u p p r e s s o r s  bind with sp lenocytes  1.4-2.3 
t imes  more  effect ively than an t i -Ly t -1  and an t i -Ly t -2  MCA. By cont ras t  with L2B2 and L3E8 MCA, binding of 
125I-labeled L1G9 MCA was indistinguishable f r o m  the negat ive control  whether  the spleen cells  were  t r ea t ed  
with C1-9 MCA or with RAS (Fig. 1). 

L3E8 MCA were  equally effective as "deve lopers"  of antibodies when used in doses  of between 5 �9 104 and 
5 �9 105 counts: On t r ea tmen t  of spleen cells  with C1-9 MCA in the above doses  the binding index showed litt le 
change despi te  a substant ia l  change in the absolute values of MCA binding (Fig. 3). 

The mouse MCA obtained against  r a t  Ig L-cha ins  can thus be used to detect  binding of r a t  antibodies (in- 
cluding monoclonal) with mouse lymphocytes .  L3E 8 MCA reac t  with r a t  MCA i r r e spec t ive  of the c lass  of heavy 
chain, by in terac t ing  with the light chains of u - t y p e .  Since 95% of all r a t  Ig light chains belong to the ~ - t y p e  [3], 
L3E8 is a vir tual ly  universa l  reagent .  Despite good reac t iv i ty  re la t ive  to L-cha ins  and whole ra t  Ig, and a lso  
to r a t  sp leen cells  in the d i rec t  tes t ,  LIG9 MCA in the indirect  rad io immune t e s t  v i r tua l ly  do not bind at  all ,  and 
this may  perhaps  be explained by low affinity of the L1G9 MCA or the i r  affinity for  the L-cha in  de terminant ,  
which is only weakly e x p r e s s e d  in the an t igen -an t ibody  complex.  

The signif icant  advantage of mouse antibodies agains t  r a t  Ig over  rabbi t  antibodies in  this  case is as fo l -  
lows. F i r s t ,  mouse antibodies,  unlike rabbi t ,  do not in fact  r e a c t  with native mouse  lymphoid cel ls ,  express ing  
m e m b r a n e  Ig. In the controls  low f igures  for  binding of the label  were  obtained, and adsorpt ion of antibodies by 
mouse Ig was unnecessa ry .  Second, induction, not of o rd inary  antibodies,  but of monoclenal  antibodies against  
r a t  Ig L-cha ins  enables  not only binding of ra t  MCA with mouse  cel ls  to be identified, but a l so  allotypie d e t e r -  
minants  (RL-1 and RL-2)  of these  MCA, and this may  be impor tan t  for  immunogenet ic  and population analys is  
of the dis t r ibut ion of Ig genes within the spec ies  [3]. 

Mouse MCA which the w r i t e r s  have now obtained against  r a t  Ig L-cha ins  are  being used intensively to 
study T-ce l l  m a r k e r s  and to  invest igate  Ig genes .  
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It has r ecen t ly  been found that  monoclonal  antibodies can be used to identify different  levels  of lymphoid 
different ia t ion and individual subpopulations of T lymphocyles .  Common T-ce l l  antigens [2, 4, 6], antigens of T -  
s u p p r e s s o r s / c y t o t o x i c  cel ls  [4, 7], o f T - h e l p e r s / i n d u c e r s  [5, 7, 9], thymocyt ic  antigens [8, 9], and so on, have 
been found. These  antibodies a r e  used both to study subpopulations and s tages  of di f ferent ia t ion of T cells  and 
also for  the immunodiagnosis  of leukemia  and l ymphosa rcoma .  

The a im  of this  invest igat ion was to  obtain hybr idomas  producing monoclonal  antibodies against  d i f f e r -  
entiat ing thymocyte  antigens,  suitable for  immunodiagnosis  of leukemia  and lymphosa rcoma  in man.  

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

Hybr idomas  were  obtained by the method in [4]. B A L B / c  mice  were  immunized  with human embryonic  
thymus  cells t r e a t e d  with monoclonal  IKO-1 antibodies against  DR-ant igens  and IKO-5 antibodies against  HLA 
ant igens.  One mouse  r ece ived  nine intravenous inject ions each  of 2 �9 10 ? cel ls  in the course  of 8 months,  an -  
other  rece ived  3 injections in the course  of 4 months .  Splenoeytes were  fused with P3x63Ag653 cel ls  with the 
aid of 50% polyethylene glycol with a mo lecu la r  weight of 1500. After  growth in se lec t ive  med ium and s c r e e n -  
ing, the producing hybr idomas  were  cloned twice by the l imit ing dilution method on feeder  consis t ing of sp leno-  
cytes and thymocytes  f r o m  B A L B / c  mice .  The antibodies were  sc reened  and tes ted  in the indirect  su r face  
immunof luorescence  t e s t  (IFT). The IFT with thymocytes  was ca r r i ed  out on the cell suspension,  and the other 
cel ls  were  at tached to  the g lass  by means  of 50 pg of p o l y - L - l y s i n e .  The thymoeytes  were  f rac t iona ted  in an 
8-s tep  bovine s e r u m  albumin (BSA) gradient  [3]; 109 thymocytes  in 17% BSA solution were  layered  above a 19- 
33% BSA gradient  and centr ifuged at 1000g for  35 rain at 4~ More than 65% of the cel ls  were  contained in f r a c -  
t ions 4-6.  Ea r ly  p r e c u r s o r s  of T cel ls  and medu l l a ry  thymocytes  we re  sed imented  in f rac t ions  1-3,  and c o r -  
t ica l  thymocytes  in f rac t ions  4-6 [3]. The fetal  thymus was obtained during spontane ous abort ion,  the child 
thymus  during open hea r t  opera t ions .  

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

Two hybr idomas  producing monoclonal  antibodies reac t ing  with thymocytes  f r o m t h r e e  24-week-old  fe tuses  
and 9 chi ldren aged 5-15 y e a r s  were  obtained. Monoclonal IKO-11 antibodies r eac t ed  with 75.4 =~ 1.6% of 
t hymocy te s ,  IKO-10 with 2.5 • 0.06% (Table 1). IKO-10 antibodies reac ted  with 40-60% of thymoeytes  f rom f r a c -  
t ion 1 of the BSA gradient  (Fig. 1). F rac t ions  2 and 3, in which medu l l a ry  thymocytes  a lso  were  sedimented,  
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