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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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T A B L E  1. Reac t i v i t y  of Monoclonal  Ant ibodies  in  Re l a t i on  to Cei ls  f r o m  N o r m a l  Ind iv idua l s  
and L e u k e m i a  P a t i e n t s  

Material tested 

Thymocytes 
Mononuclear cells from normai blood 
Normal bone marrow 
T lvmphocytes 
Granulocytes 
B-CLL 
ALL 

Acute myeloblastie leukemia 
Lymphosarcoma 

reactivity 

12112 
0/20 
0/5 
0/2 
0/11 
219 
3/28 

IKO I0 

reactivity 

12112 
0/11 
0/6 
0/5 
0/8 
0/11 
3/23 

0/5 
o/5 

per cent of antigen- 
positive cells 

2,5~+0,05 
0 
0 
0 
0 

15_+3 
59• 

0 
0 

0/4 
1/4 

IKO- II 

per cent of antigen- 
positive cells 

75,4-4-1,6 
3,5~0,9 

2,04+0,9 
0 
0 
0 

59,3-+20,3 

0 
86,5 

Legend.  N u m e r a t o r  - n u m b e r  of pos i t ive  r e a c t i o n s ,  d e n o m i n a t o r  - n u m b e r  of t e s t s .  
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Fig .  1. D i s t r i b u t i o n  of thymocy~es  r e a c t i n g  with 
monoc lona l  IKO-10 and I K O - 1 t  an t ibod ies  in 8- 
s tep  BSA g r a d i e n t .  A b s c i s s a ,  n u m b e r  of a n t i -  
g e n - p o s i t i v e  ce l l s  (in pe rcen t ) ;  o rd ina te ,  f r a c -  
t ions  of BSA g r a d i e n t  (7 denotes  r e s i due ) .  1) 
T h y m o e y t e s  con ta in ing  IKO-10 ant igen;  2) t h y m o -  
cytes  e x p r e s s i n g  IKO-11 an t igen .  

contained single cells which reacted with IKO-10 antibodies. IKO-10 antibodies did not react with cortical 

thymocytes. Conversely, IKO-II antibodies reacted only with a small percentage of cells in fractions 1-3 and 

recognized on 60-90% of cells in fractions 4-6 (Fig. i). 

IKO-10 antibodies did not react with peripheral blood mononuclear cells, T lymphocytes, granulocytes, or 

bone marrow cells from normal adults (Table i). ]I{O-11 antibodies likewise did not react v~th T-lymphocytes 
and granulocytes, but revealed a small percentage of antigen-positive cells in bone marrow and peripheral blood. 

IKO-II antibodies did not react with cells of II patients with B-cell chronic lymphatic leukemia (B-CLL). How- 

ever, IKO-10 antibodies stained 12 and 18% of cells from 2 of 9 patients with B-CLL. 

IKO-10 antibodies reacted with cells from 3 of 28 patients, and IKO-II antibodies reacted with cells from 

3 of 23 patients with acute lymphoblastic leukemia (ALL). Patients with ALL whose cells reacted with IKO-10 

or IKO-II antibodies had T-cell ALL. Under these circumstances, if IKO-10 antibodies reacted, there was no 
reaction with IKO-II antibodies, and vice versa. IKO-II antibodies reacted with tonsillar cells of a patient with 
T-cell lymphosareoma. In this case also there was no reaction with IKO-10. 

IKO-10 and IKO-II antibodies did not react with cells from normal lymph nodes. 

1240-10 antibodies reacted with T-cell lines Molt-4 and SKCO-3 but did not react with cell line Reh-6. 
There was no reaction with K-562 erythroid cells, with plasmacytoma HMy2, with cells of normal fibroblasts 

of line NC87, and cells of mammary gland tumor MuTu and melanoma. IKO-II antibodies reacted with none of 

the cell lines tested (Table 2). 
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TABLE 2. React ivi ty of Monoclonal Anti-  
bodies Relative to Transplantable Cell Lines 
(percent of antigen-posit ive cells) 

Line Origin IKO- lJ IKO- 11 

Molt-4 
SKCO-3 
Reh-6 

K-562 
HMy2 
NC87 
MuTu 
MeWo 

T-ALL 
T-ALL 
ALL (different from T- and 
B-ALL) 

Erythroblastoid celR 
Plasmacytoma 
Normal fibroblasts 
!Mammary gland tumor 
IMelanoma 

90% 
6o% 

5o% 
0 
0 
0 
0 
0 

The tissue distribution of antigen determined by monoclonal IKO-II antibodies is similar to that of anti- 
gen determined by monoclonal antibodies HTI [8], OKT-6 [9], and D47 [I]. All these antibodies detect antigen of 
cortical thymoeytes. 

Monoclonal IKO-10 antibodies determine antigen on early precursors of T lymphocytes. The reaction of 
IKO-10 antibodies with Reh-6 cells and cells of patients with B-CLL is evidently not accidental, for Leul cells 
also recognize T-cell alltigen on these same cells [i0]. 

The different reactivity of IKO-10 and IKO-II antibodies relative to thymocytes, T-cell lines, cells from 
patients with T-cell ALL, and lymphosarcoma is evidence that antigens are expressed on cells in different stages 
of differentiation. These antibodies can be used for the diagnosis of T-cell acute lymphatic leukemias and lympho- 
sarcoma. 
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