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The classif icat ion of leukemias is based on cytochemical  and morphological  cha rac t e r i s t i c s  of the tumor 
cells. Recently, however, var ious immunologic marke r s ,  including differential surface antigens of hematopo- 
[etie cells,  have been used for the more  exact diagnosis of leukemias.  These m a r k e r s  include a broad spec- 
t rum of polyelonal and monoelonal antibodies [7]. Meanwhile m a r k e r s  of erythroid  ceils  (with the exception 
of speetrin and glycophorin,  found in large quantities in mature  ery throcytes)  have vir tual ly not been studied. 

The wr i t e r s  previously  descr ibed an interspecifie e ry throblas t  antigen (EB-AG), a specific differential 
m a r k e r  of hematopoiet ic  cei ls  of the erythroid  se r i e s  [2, 3, 8]. 

The aim of this investigation was to study the possibi l i ty of using polyclonal antibodies (PAB) against 
EB-AG as a diagnostic test  to identify human leukemtas, par t icu lar ly  of the acute kind. 

EXPERIMENTAL METHOD 

Serum against EB-AG was obtained by immunizing rabbits  by injecting a precipitate into the popliteal 
lymph nodes. The precipi ta te  was formed with antigens to EB-AG and serum of mice with phenylhydrazine-  
induced anemia, containing EB-AG. The result ing ant iserum was exhausted with lyophilized mouse serum and 
incubated with cel ls  of murine suspension erythroid  culture K-2 [4] for30 rain at 37~ and overnight at 4~ 
The PAB with K-2 cel ls  were eluted with HCl-glycine buffer (pH 2.8), neutralized with NaHCO 3 to pH 7.2, and 
dialyzed against buffered physiological saline. The PAB gave a react ion of complete identity with the tes t  
system for EB-AG in the agar  diffusion test  (Fig. lb), conducted by the modification in [1]. 

E lec t rophores i s  of the lysates  (1% Triton X-100, f rom Serva, West Germany) of g - 2  mouse cel ls  and 
human embryonic  l iver  cells  in a 7-22% polyacrylamide gel gradient,  in the presence  of sodium dodecylsulfate, 
was ca r r i ed  out by the method descr ibed in [5]. Prote in  was t r ans fe r red  to a ni trocellulose fi l ter  ( l i l l ipore )  
by pass ive diffusion overnight at 25~ For  development, the method descr ibed in [10] was used, with slight 
modifications. As the substrate for  peroxidase,  4-chloronaphthol (from Sigma, USA) was used. 

Exhausted ant iserum against EB-AG revealed a protein with tool. wt. of 69 kilodaltons (kD) in lysa tes  
of K-2 cel ls  and human embryonic  l iver  cells (Fig. 2). E lec t rophores i s  followed by staining of prepara t ions  
of thoroughly washed precipitation bands f rom the tes t  system (Fig. lb ) in the  immunoblotting test  revealed the 
same protein with tool. wt. of 69 kD (Fig. lc,  d). E lec t rophores i s  of proteins  of the precipi tate  in the highest  
possible dilution for e lec t rophores i s  is i l lustrated in Fig. la. 

Cell suspensions f rom the per ipheral  blood and bone mar row of patients with different fo rms  of leukemias, 
of human embryonic  l iver  cells, of normal  human thymus and kidney cells and ery throcytes ,  and also suspen- 
sion cul tures  of human erythroid  (K562) and myeloid (HL-60) cells  [6, 9], generously  provided by Dr. Mach, 
were used. Nucleated cells  were isolated in a one-s tep F ico l l -Hypaque  gradient.  These cells  were then 
washed off in 0.5% lactalbumin hydrolysate  by centrifugation five t imes at 1000 rpm for  5 rain. 
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Fig. 1.. Immunochemical  and e lect rophoret ic  analysis  of EB-AG= a) Eleetropho- 
r e s i s  of proteins  of eluted bands of precipi tate  (1), of m a r k e r  proteins  (from 
Pharmacia ,  Sweden): phosphorylase B, 94 kilodaltons (kD), bovine serum albumin 
(94 kD, 67 kD), ovalbumin (43 kD), carbonic anhydrase (30 kD), t rypsin inhibitor 
(20 kD), a - lac ta lbumin (14 kD) (2); preparat ion of rabbit antibodies (3); b) agar  
precipitat ion test  with exhausted serum against EB-AG (1), with unpurified EB-AG 
preparat ion f rom spleens of erythroleukemic  mice, with physiological saline (4); 
c) immunoblottlng of prote ins  in band of precipitate.  Staining with perox idase- la -  
beled goat antibodies against rabbit IgG (control): 1) proteins  of band of precipi-  
tate, 2) m a r k e r  prote[ns  (the same as in Fig. la), 3) a preparat ion of rabbit  anti- 
bodies (see la), d) the same, stained success ively  with ant iserum against EB-AG 
and peroxidase- labeled goat antibodies against rabbit IgG: 1-3) the same as in 
Fig, lc. 

The indirect  immunofluorescence test  (IIT) was ca r r i ed  out on a monolayer  of animal cei ls  fixed to 
slides with polylysine (0.1 mg/ml) .  Washed off living cel ls  were t reated with PAB against EB-AG and then 
with serum against rabbit  7-globulins,  labeled with f luorescein isothiocyanate (Produced by the N. F. Gam- 
aleya Institute of Epidemy and Microbiology). The prepara t ions  were examined in a luminescence microscope  
(Opton, West Germany). Altogether 200 cells  were counted and the percentage of luminescent ceils  determined. 

The diagnosis was based on the resu l t s  of cytochemical ,  morphological ,  and clinical examination of 
the patients. 

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

When a suspension of human embryonic  (10-12 weeks) l iver  cel ls  containing about 85% of e ry throbias t s  
was treated with PAB against EB-AG more  than 80% of EB-AG--positive ceils  were discovered (Table 1); 90~ 
of cel ls  of the K562 erythroid culture reacted with PAB. High specificity of the PAB was confirmed by ab- 
sence of f luorescence on noneryihroid human cel ls  (Table 1). 

Cells f rom 43 patients with different fo rms  of ieukemias were analyzed in the IIT. Virtually no lumines-  
cence was found on the surface of cells  f rom patients with acute and chronic lymphatic and myeloid leukemias, 
o r  of patients with acute monocyttc leukemia (Table 2). Cells of all patients with e ry th romyelos i s  r e a c t e d  
with PAB. 

The resul t s  of the IIT, incidentally, cor re la ted  closely with those of cytochemical  analysis  of the leu- 
kemic cells. F o r  instance, 75% of e ry throb las t s  were discovered cytochemical ly  in bone mar row from a pa- 
tient with e ry thromyelos i s ,  containing 65~ of EB-AG-posi t ive  cells. In the course  of t rea tment  of this patient 
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Fig.  2. E l e c t r o p h o r e s t s  (a) and immunobtot t ing (b) of 
Tr i ton l y s a t e s  of K-2 mouse e ry th ro l eukemte  c e l l s  (1) 
and normal  human embryonic  (8-12 weeks) l ive r  ce l l s  
(2). F i l t e r s  t r e a t e d  s u c c e s s i v e l y  with PAB and pe rox -  
i d a s e - l a b e l e d  goat an t ibodies  aga ins t  rabbi t  IgG. 

TABLE 1. Immunof luorescence  React ion of PAB 
Agains t  EB-AG with Var ious  Human Cell Suspen- 
sions 

% of post- 
Target celb tive cells 

Erythmid culture K562 
Embryonic liver (I0-12 weeks) 
Fetal thymus (6 months) 
Peripheral blood erythmcytes 
Neonatal kidneya 
Myeloid cuhure (HI-60) 

90 
80 
2 
3 
3 
0 

the number  of e r ~ h r o b l a s t s  in the p e r i p h e r a l  biood fe[I to 8.5~ as  shown by the r e s u l t s  of the IIT, and f l uo re s -  
cence was obse rved  in 8% of c e i l s  in p e r i p h e r a l  blood f i lms.  

The group of pa t i en t s  with acute undi f ferent ia ted  leukemtas ,  developing agains t  the background of a le-  
sion affecting one hematopoie t i c  s e r i e s  (Table 2) is  p a r t i c u l a r l y  in te res t ing .  Three of the six pa t ien t s  t n v e ~  
t iga ted  developed l eukemtas  agains t  the background of p a r t i a l  r e d - c e l l  ap las ia .  In four  of six pa t ien ts  EB-AG 
were  de tec ted  on the sur face  of the leukemic  ce i l s .  The number  of b l a s t  ce l l s  in the f i lms  examined was 
about 30-60gc, which c o r r e s p o n d e d  to the number  of luminescen t  ce i l s .  B las t  ce i l s  which could not be p laced  
in any p a r t i c u l a r  hematopote t ic  s e r i e s  on the b a s i s  of morpho log ica l  and ey tochemtea l  c r i t e r i a  thus eontained 
EB-AG on the i r  sur face .  

These r e s u l t s  d e m o n s t r a t e  the high spec i f ic i ty  of P A B a g a i n s t  EB-AG. With t he i r  aid it is  evident ly  pos -  
s ible  to de t e rmine  the exact  genealogy of ce l l  populat ions  in some c a s e s  of acute leukemia  which cannot yet  be 
identif ied e i t he r  h t s t ochemtca l l y  o r  morpholog ica l ly .  
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TABLE 2. Immunofluorescence Reaction of PAB 
Against EB-AG with Different Types of Human 
Leukemic Cells 

Diagnosis 

Acute lymphatic 
leukemia 

Chronic lymphatic 
leukemia 

Acute myeloid 
leukemia 

Chronic myeloid 
leukemia 

Acute monocytic 
leukemia 

Acute erythro- 
melons 

Acute undiffer- 
entiated 
leukemia 

NO. of pa- 
tients ln- 
ve sti gated 

11 

4 

4 

9 

5 

4 

No. of % of posi- 
positive tive cells 
eases 

0 0 

0 0 

0 0 

i 4 

0 0 

4 55, 65 
40.6C 

4 0, 0,3e 
40 61. 68 

Recently the wr i t e r s  obtained hybr idomas secret ing monoclonal antibodies against human erythroid cells, 
and it is proposed to use them for the immunodiagnosis  of human erythroleukemias  and acute undifferentiated 
[eukemias. 
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