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ABSTRACT 

Methods a r e d e s c r i b e d whereby t h r e e p r o t e i n bands (#1, #2 

and #3), a p p a r e n t l y u n i q u e t o c e l l s o f p a t i e n t s w i t h a c u t e 

myelogenous l e u k e m i a (AML), were i s o l a t e d on n o n - r e d u c i n g p o l y -

a c r y l a m i d e g e l s . A n t i s e r a r a i s e d a g a i n s t a l l t h r e e p r o t e i n s 

d e m o n s t r a t e d a b s o l u t e s p e c i f i c i t y , i n the ELISA, f o r a b s o r b e d 

c e l l membrane p r e p a r a t i o n s from c e l l s o f p a t i e n t s w i t h AML and 

d i d not r e a c t w i t h c o m p a r a b l e c e l l membrane p r e p a r a t i o n s from 

c e l l s o f normal i n d i v i d u a l s or t h o s e of p a t i e n t s w i t h lympho-

p r o l i f e r a t i v e d i s o r d e r s . I n h i b i t i o n s t u d i e s showed t h a t AML 

band#1 (68,000 d a l t o n m o l e c u l a r w e i g h t ) m a t e r i a l was c a p a b l e 

o f t o t a l l y i n h i b i t i n g the r e a c t i o n , i n the ELISA, o f a l l t h r e e 

a n t i s e r a (anti-AML#1, #2 and #3) w i t h a b s o r b e d AML c e l l 

membrane p r e p a r a t i o n s . When AML c e l l membranes were examined 

i n SDS-PAGE, o n l y m a t e r i a l i d e n t i f i e d as AML band#1 was 

d e t e c t a b l e , i n d i c a t i n g t h a t AML bands#2 and #3 r e p r e s e n t e d 

a g g r e g a t e s o f AML band#1 or a r t i f a c t s of n o n - r e d u c i n g PAGE and 

the c e l l membrane p r e p a r a t i v e p r o c e d u r e s . AML band#1 m a t e r i a l 

was shown t o be homogenous by t w o - d i m e n s i o n a l g e l e l e c t r o 

p h o r e s i s w i t h a m o l e c u l a r w e i g h t o f 68,000 d a l t o n s and a mean 

p i o f 7.16. AML band#1 m a t e r i a l was a l s o shown t o be c a p a b l e 

o f i n h i b i t i n g the r e a c t i o n o f anti-AML#1 a n t i s e r u m w i t h the 

p r o m y e l o c y t i c c e l l l i n e HL-60, as d e m o n s t r a t e d by FACS IV 

a n a l y s i s , whereas m a t e r i a l f r o m n o r m a l c e l l membranes c o u l d 

not d e m o n s t r a t e t h i s i n h i b i t i o n . 
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INTRODUCTION 

In the f i e l d s of tumour immunology and tumour v i r o l o g y 

t h e r e has been a g r e a t d e a l of s p e c u l a t i o n on the r e l a t e d n e s s 

of c a r c i n o g e n e s i s and v i r a l o n c o g e n e s i s . There has a l s o been 

a concommitant i n c r e a s e i n the amount of r e s e a r c h d i r e c t e d 

toward d e t e r m i n i n g the manner by which oncogenic v i r u s e s 

b r i n g about n e o p l a s t i c t r a n s f o r m a t i o n of normal c e l l s . Numerous 

papers i n the l i t e r a t u r e have d e a l t w i t h the i s o l a t i o n and 

c l o n i n g of DNA sequences from RNA tumour v i r u s e s which cause 

n e o p l a s t i c t r a n s f o r m a t i o n when used to t r a n s f e c t normal 

r e c i p i e n t c e l l s ( 1 - 5 ) . Many i n v e s t i g a t o r s have r e p o r t e d , u s i n g 

c l o n e d t r a n s f o r m i n g sequences as pr o b e s , the presence of 

normal c e l l u l a r genes homologous to the c l o n e d v i r a l oncogenes 

i n the DNA of normal, n o n - n e o p l a s t i c c e l l s ( 6 ) . Subsequent 

s t u d i e s have shown t h a t these normal c e l l u l a r genes are 

a c t i v e l y t r a n s c r i b e d i n n e o p l a s t i c c e l l s and t r a n s c r i p t i o n a l l y 

s i l e n t i n normal, n o n - n e o p l a s t i c c e l l s ( 7 ) . Other r e s e a r c h 

has suggested t h a t the t a r g e t s f o r t r a n s f o r m a t i o n , induced by 

v i r u s or c h e m i c a l c a r c i n o g e n s , comprise a s m a l l but d i s c r e t e 

s e t of c e l l u l a r oncogenes which are p r e s e n t , but i n a c t i v e , 

i n normal, n o n - n e o p l a s t i c c e l l s ( 8 ) . Experiments u s i n g sheared 

DNA from human neoplasms have demonstrated t h a t the t r a n s f o r m i n g 

p o t e n t i a l and u l t i m a t e n e o p l a s t i c phenotype are encoded i n the 

DNA of these n e o p l a s t i c c e l l s ( 9 ) . A d d i t i o n a l f i n d i n g s i n d i c a t e 

t h a t d i f f e r e n t neoplasms c a r r y d i f f e r e n t t r a n s f o r m i n g sequences 
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s u g g e s t i n g t h a t more t h a n one c e l l u l a r oncogene i s r e s p o n s i b l e 

f o r the v a r i e t y o f known human neoplasms ( 9 ) . Th e r e i s , a t 

p r e s e n t , some r e s e a r c h b e i n g d i r e c t e d toward the i s o l a t i o n of 

the p r o t e i n p r o d u c t s o f t h e s e c e l l u l a r o ncogenes and a l s o toward 

d e t e r m i n a t i o n o f t h e i r r o l e ( s ) i n the t r a n s f o r m a t i o n p r o c e s s 

( 1 0 ) . T h e r e has been a c e r t a i n amount of s p e c u l a t i o n as t o 

whether or not t h e s e p r o t e i n s r e p r e s e n t gene p r o d u c t s o f the 

v i r u s e s t h e m s e l v e s or p r o d u c t s o f n o r m a l l y " s i l e n t " c e l l u l a r 

genes t r a n s c r i p t i o n a l l y a c t i v a t e d , d i r e c t l y or i n d i r e c t l y , by 

v i r a l i n t e g r a t i o n i n t o the h o s t c e l l DNA ( 1 1 ) . Other 

r e s e a r c h e r s have a t t e m p t e d t o i s o l a t e t r a n s f o r m a t i o n - s p e c i f i c 

or i n d u c e d p r o t e i n s from v i r a l l y t r a n s f o r m e d c e l l s . At l e a s t 

two l a b o r a t o r i e s have had some s u c c e s s but t h e q u e s t i o n o f 

f u n c t i o n s t i l l r e m a i n s unanswered ( 1 0 ) . The a c c e p t e d view a t 

the p r e s e n t t i m e i s t h a t t h e s e p r o t e i n s r e p r e s e n t n ormal 

growth r e g u l a t o r y p r o t e i n s . The i n a p p r o p r i a t e e x p r e s s i o n o f 

t h e s e p r o t e i n s , p r e c i p i t a t e d by v i r a l p r o m o t e r i n s e r t i o n or 

an a n a l o g o u s a c t i v a t i o n e v e n t , i n the c e l l c a u s e s an i m b a l a n c e 

i n the h o s t c e l l f e e d b a c k growth r e g u l a t o r y s y s t e m , the 

c o n s e q u e n c e s o f t h i s i m b a l a n c e r e p r e s e n t i n g the f i r s t s t e p ( s ) 

i n the t r a n s f o r m a t i o n p r o c e s s ( 6 ) . 

In r e g a r d t o human AML (Acute Myelogenous L e u k e m i a ) , t h e 

i n v o l v e m e n t o f o n c o g e n i c v i r u s e s or c h e m i c a l c a r c i n o g e n s as 

c a u s a t i v e a g e n t s i n l e u k e m i o g e n e s i s i s u n c l e a r . L i t t l e i s 

known a b o u t the d i s e a s e i t s e l f , a p a r t from i t s c l i n i c a l 

m a n i f e s t a t i o n s and p h y s i o l o g i c a l c o n s e q u e n c e s . The m a j o r i t y o f 

human l e u k e m i a r e s e a r c h has been c o n d u c t e d a t the c l i n i c a l 
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l e v e l and has d e a l t w i t h t h e c h r o n i c l e u k e m i a s r a t h e r t h a n the 

a c u t e l e u k e m i a s . Some of the r e s e a r c h w i t h human CML ( C h r o n i c 

Myelogenous Leukemia) has p r o v i d e d some u s e f u l s t a r t i n g p o i n t s 

f o r AML r e s e a r c h . CML has been shown t o be a c l o n a l l y - d e r i v e d 

d i s e a s e , i n t h a t c e l l s c h a r a c t e r i s t i c ofCCML a r e d e r i v e d from 

a s i n g l e stem c e l l i n t h e bone marrow o f the " p r e - l e u k e m i c " 

i n d i v i d u a l , w hich has become l e u k e m i c due t o t h e a c t i o n o f an 

e x t r i n s i c f a c t o r ( s ) . The c l o n a l o r i g i n of CML and o t h e r 

h e m a t o p o e t i c stem c e l l d i s o r d e r s c o r r e l a t e s v e r y w e l l w i t h t h e 

c u r r e n t t h e o r i e s on the o r i g i n s o f human c a n c e r s , s i n c e i t i s 

t h o u g h t t h a t c l o n a l d i s e a s e s would o r i g i n a t e from r a r e onco

g e n i c e v e n t s , such as s o m a t i c m u t a t i o n or v i r a l p r o m o t e r 

i n s e r t i o n n e x t t o a normal c e l l u l a r o ncogene, a c t i n g on a 

s i n g l e stem c e l l ( 1 2 ) . In CML t h i s a p p e a r s t o be t h e c a s e s i n c e 

o n l y s p e c i f i c c e l l l i n e a g e s a r e " l e u k e m i c " , shown by the 

p r e s e n c e o f a c h a r a c t e r i s t i c chromosomal anomaly o f chromosome 
1 

22 known as the P h i l a d e l p h i a chromosome (Ph ) as w e l l as the 

p r e s e n c e o f a s i n g l e t y p e of g l u c o s e - 6 - p h o s p h a t e d e h y d r o g e n a s e 

(Gd a or Gd b) i n t h e c e l l s o f G-6-PD h e t e r o z y g o t e s w i t h CML (13). 
1 

A l l c e l l s d e r i v e d from the l e u k e m i c stem c e l l p o s s e s s t h e Ph 

and the f a c t o r s c o n t r i b u t i n g t o t h e a p p e a r a n c e o f t h i s anomaly 

a r e most l i k e l y i n v o l v e d i n t h e c a u s e o f the d i s e a s e as w e l l . 

These f a c t o r s , t h e i r o r i g i n s and t h e i r t a r g e t s a r e s t i l l 

unknown ( 1 3 ) . The a l t e r a t i o n i n CML o c c u r s i n t h e m y e l o i d stem 

c e l l and i t i s s u p p o s e d t h a t the r e p l a c e m a n t o f t h e normal stem 

c e l l s by the l e u k e m i c stem c e l l s u l t i m a t e l y g i v e s r i s e t o a 

m y e l o i d stem c e l l p o p u l a t i o n exempt from normal growth c o n t r o l 
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mechanisms i n the bone marrow of leukemic i n d i v i d u a l s ( 1 4 , F i g u r e 

1 A) . 

In AML the o v e r a l l p i c t u r e i s l e s s c l e a r . There have been 

s e v e r a l r e p o r t s i n the - l i t e r a t u r e c o n c e r n i n g l e u k e m i a -

a s s o c i a t e d a n t i g e n s (LAAs) and AML i n which the AML-LAA has 

been d e s c r i b e d as a g l y c o p r o t e i n of 7 5,000-80,000 d a l t o n 

m o l e c u l a r weight ( 1 5 ) , a g l y c o p r o t e i n of 400,000 d a l t o n 

m o l e c u l a r weight (16) or c e l l stage dependent p r o t e i n s of 

86,000 and 88,000 d a l t o n m o l e c u l a r weights ( 1 7 ) . The a n t i s e r a 

r a i s e d to these v a r i o u s p r o t e i n s show h i g h s p e c i f i c r e a c t i v i t y 

w i t h the a n t i g e n i t s e l f and c e l l l i n e s b e a r i n g the a n t i g e n on 

t h e i r c e l l s u r f a c e . S i g n i f i c a n t c r o s s - r e a c t i v i t y has a l s o 

been observed between these a n t i s e r a and c e l l s from r e l a t e d 

(AML, AMML and CML) and n o n - r e l a t e d (ALL, CLL, myelomas and 

lymphomas) stem c e l l d i s o r d e r s . T h i s spectrum of r e a c t i v i t y 

p r o b a b l y r e f l e c t s the presence of common stem c e l l a n t i g e n s , 

d i f f e r e n t i a t i o n a n t i g e n s of common LAAs p r e s e n t on the c e l l 

s u r f a c e of these m a l i g n a n t c e l l s . A l t h o u g h g e n e t i c s t u d i e s 

have not r e v e a l e d c h a r a c t e r i s t i c chromosomal anomalies, i n 
1 

AML analogous to the Ph i n CML, these s t u d i e s have i m p l i e d 

t h a t d e f i n e d g e n e t i c events are i n t i m a t e l y i n v o l v e d i n 

c r e a t i n g these anomalies and p r o b a b l y r e p r e s e n t c a u s a t i v e 

agents f o r the d i s e a s e as w e l l . In DNA t r a n s f e c t i o n 

e x p e r i m e n t s , u s i n g DNA from the p r o m y e l o c y t i c leukemia c e l l 

l i n e HL-60, i t has been demonstrated t h a t t h i s DNA i s ca p a b l e 

of t r a n s f o r m i n g r e c i p i e n t mouse NIH 3T3 c e l l s ( 1 8 ) . T h i s 

experiment s t r o n g l y s u p p o r t s the c o n t e n t i o n t h a t w i t h i n the 
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F i g u r e 1 A : Ontogeny of the c e l l l i n e a g e s i n v o l v e d i n human 

acute myelogenous leukemia (AML) and o t h e r hematopoetic stem 

c e l l d i s o r d e r s . 

AML: Acute Myelogenous Leukemia. 

CML: C h r o n i c Myelogenous Leukemia. 

ALL: Acute Lymphocytic Leukemia. 

CLL: C h r o n i c Lymphocytic Leukemia. 

PCV: P o l y c y t h e m i a Vera. 

AMML/APML: Acute Mono-/Promyelocytic Leukemia. 
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MYELOID STEM CELL 

GRANULOCYTES 
(Eosinophils, 
Basophils, Neutrophils) 
*AML ' ~ O 

MULTIPOTENT STEM CELL 
(Target for CML and AML causative 
agents) 

LYMPHOID STEM CELL 

o o 
MEGAKARYOCYTES 
(Platelets) 
* P l a t e l e t d e f i c i e n c y 

*CML 
*AMML/APML 
*Granuloma 

° b 
ERYTHROCYTES (Red blood c e l l s ) 
*PCV (Polycythemia Vera) 

T-LYMPHOCYTES 
* T - c e l l lymphoma 
*T-ALL 
*T-CLL 

B-LYMPHOCYTES 
* B - c e l l lymphoma 
*B-ALL 
*B-CLL 

Disease states denoted by an a s t e r i s k (*). 



DNA of l e u k e m i c c e l l s r e s i d e s a g e n e ( s ) r e s p o n s i b l e f o r t h e 

o b s e r v e d t r a n s f o r m i n g a b i l i t y and f i n a l n e o p l a s t i c p h e n o t y p e 

of t h e s e c e l l s . A t the p r e s e n t t i m e , we have i s o l a t e d and 

p a r t i a l l y c h a r a c t e r i z e d what a p p e a r s t o be an A M L - s p e c i f i c 

c e l l s u r f a c e a n t i g e n (19,20) and have a l s o p r o d u c e d a h i g h 

t i t r e a n t i s e r u m t o t h i s marker i n r a b b i t s ( 2 0 ) . When t h i s 

a n t i s e r u m i s t e s t e d i n the ELISA o f FACS IV, i t shows 

a b s o l u t e s p e c i f i c i t y f o r AML c e l l s or c e l l membrane e x t r a c t s 

whereas no r e a c t i v i t y i s o b s e r v e d u s i n g c o m p a r a b l e c e l l s or 

c e l l membrane e x t r a c t s from normal i n d i v i d u a l s ( 2 0 , 2 1 ) . When 

t e s t e d i n the FACS IV, u s i n g a b r o a d e r p a n e l o f c e l l s a m p l e s , 

t h i s same a n t i s e r u m shows s p e c i f i c i t y f o r the bone marrow 

c e l l s and p e r i p h e r a l b l o o d l e u c o c y t e s o f b o t h AML and CML 

i n d i v i d u a l s . A g a i n , no r e a c t i v i t y i s seen w i t h u n r e l a t e d 

stem c e l l d i s o r d e r s or normal c e l l samples ( 2 2 ) . An 

i n t e r e s t i n g and s i g n i f i c a n t f i n d i n g i s t h a t t h i s a n t i s e r u m 

r e a c t s w i t h the p e r i p h e r a l b l o o d l e u c o c y t e s o f AML i n d i v i d u a l 

i n c l i n i c a l r e m i s s i o n ( 2 2 ) . T h i s r e s u l t i s s i g n i f i c a n t i n 

d e m o n s t r a t i n g the p r e s e n c e o f t h i s " m a l i g n a n c y m a r k e r " on the 

s u r f a c e o f p u t a t i v e l y normal c e l l s . The o b s e r v a t i o n t h a t t h e 

p r e s e n c e o f t h i s "marker" does not appear t o i n t e r f e r e w i t h 

the normal d i f f e r e n t i a t i o n o f t h e s e c e l l s i s a l s o i n t e r e s t i n g 

B o th o f t h e s e r e s u l t s i m p l y t h a t the e v e n t c a u s i n g the 

e x p r e s s i o n o f the AML-LAA on the c e l l s u r f a c e o f l e u k e m i c and 

r e m i s s i o n c e l l s does not r e p r e s e n t the o n c o g e n i c e v e n t 

r e s p o n s i b l e f o r the o n s e t o f l e u k e m i o g e n e s i s . A p a r t from 

showing t h a t the g e n e ( s ) r e s p o n s i b l e f o r p r o d u c t i o n o f the 
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AML-LAA i s exp r e s s e d i n AML, CML and r e m i s s i o n c e l l s which 

appear to be d i f f e r e n t i a t i n g n o r m a l l y , these s t u d i e s have 

shown AML to be a d i s e a s e of c l o n a l o r i g i n i n which the 

ma l i g n a n t c l o n e i s d e r i v e d from a p l u r i p o t e n t stem c e l l ( 2 2 ) . 

With our i s o l a t i o n of an AML-LAA and data from tumour v i r o l o g y 

s u g g e s t i n g the r e l a t e d n e s s between v i r a l t r a n s f o r m a t i o n and 

the i n d u c t i o n df t r a n s f o r m a t i o n - s p e c i f i c p r o t e i n s , i t i s 

tempting to r e g a r d the AML-LAA as a pr o d u c t of a v i r a l l y -

a c t i v a t e d normal c e l l u l a r oncogene, a pr o d u c t of a recombinant 

oncogene (a gene composed of recombined normal c e l l u l a r and 

v i r a l oncogenes) or an a b e r r a n t l y expressed growth f a c t o r or 

r e c e p t o r . There i s , a t p r e s e n t , no evi d e n c e to support any of 

the above s u p p o s i t i o n s . S i n c e so l i t t l e i s known about the 

p r e c i s e c e l l u l a r mechanisms i n v o l v e d i n t r a n s f o r m a t i o n and 

u l t i m a t e l y what e f f e c t i s e x e r t e d by the oncogene p r o d u c t to 

b r i n g about t r a n s f o r m a t i o n , q u e s t i o n s r e g a r d i n g the natu r e 

and f u n c t i o n of the AML-LAA abound. Is the AML-LAA a normal 

growth r e g u l a t o r y gene(s) p r o d u c t ? Is t h i s gene(s) p r o d u c t 

overproduced or i n a p p r o p r i a t e l y e x pressed i n leukemic c e l l s ? 

Does e x p r e s s i o n of the AML-LAA u l t i m a t e l y r e s u l t i n leukemic 

t r a n s f o r m a t i o n ? Answers to the above q u e s t i o n s are not 

im m e d i a t e l y a v a i l a b l e and are the s u b j e c t s of ongoing 

r e s e a r c h . 
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MATERIALS & METHODS 

P r e p a r a t i o n o f i s o l a t e d c e l l membranes; 
7 9 

1x10 -10 AML c e l l s or normal PBLs were used t o p r e p a r e 

c e l l membranes by s o n i c a t i o n o f the c e l l sample f o r 2-3 min, 

i n 30 sec b u r s t s , on i c e a t a s e t t i n g o f 30% p r o b e i n t e n s i t y 

on a F i s h e r S c i e n t i f i c S o n i c D i s m e m b r a t o r ( M o d e l 300) f o l l o w i n g 

f r e e z i n g and t h a w i n g . C e l l d e b r i s was removed by c e n t r i f u g a t i o n 

of the c e l l sample a t 400xg f o r 10 min. C e l l membranes were 

p e l l e t e d from the s u p e r n a t e n t s by c e n t r i f u g a t i o n a t 50,000xg 

f o r 180 min. Membrane p e l l e t s were r e s u s p e n d e d i n m i n i m a l 

volumes o f PBS ( p h o s p h a t e b u f f e r e d s a l i n e , pH 7.2, 0.01M 

p h o s p h a t e ) and s o n i c a t e d as d e s c r i b e d above or e x t r a c t e d i n 

3.0M KC1 o v e r n i g h t a t 4°C. The c e l l membrane sample was t h e n 

c e n t r i f u g e d a t 50,000xg f o r 180 min f o l l o w i n g s o n i c a t i o n or 

KC1 e x t r a c t i o n and d i a l y s i s a g a i n s t PBS. P e l l e t s were 

r e s u s p e n d e d t o a f i n a l volume o f 5.0 ml i n PBS and the t o t a l 

p r o t e i n c o n c e n t r a t i o n of b o t h the p e l l e t and s u p e r n a t e n t were 

d e t e r m i n e d by the method o f Lowry e t a l . ( 2 3 ) . Both the p e l l e t 

and s u p e r n a t e n t were a l s o t e s t e d f o r r e a c t i v e m a t e r i a l u s i n g 

s p e c i f i c a n t i s e r u m and the ELISA ( 2 4 ) . 

Feedback a n t i s e r u m ; 

A n t i s e r u m was p r e p a r e d a g a i 

membrane e x t r a c t s . R a b b i t s were 

as a n t i g e n , i n a 50% e m u l s i o n o 

n s t a p o o l o f normal PBL c e l l 

immunized w i t h . t h i s a n t i s e r u m , 

f F r e u n d ' s c o m p l e t e a d j u v a n t 
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i n f o u r d i s t a l i n t r a m u s c u l a r s i t e s i n 250 u l volumes. R a b b i t s 

were immunized m o n t h l y and> a f t e r a 6-8 week i m m u n i z a t i o n 

s c h e d u l e , b l e d w e ekly. A c t i v i t y o f t h i s a n t i s e r u m was e s t i m a t e d 

i n the ELISA ( 2 4 ) . T h i s a n t i s e r u m was used i n t t h e f f e e d b a c k 

p r o c e d u r e t o r a i s e an a n t i - A M L a n t i s e r u m . T h i s a n t i - A M L 

a n t i s e r u m was p r o d u c e d u t i l i z i n g t he f e e d b a c k method p r e v i o u s l y 

used t o r a i s e a n t i s e r u m s p e c i f i c f o r a human b r o n c h i o g e n i c 

c a r c i n o m a a n t i g e n (25) and a n t i s e r u m t o t u m o u r - a s s o c i a t e d 

a n t i g e n s i n the murine mastocytoma c e l l l i n e P815 ( 1 9 ) . The 

p r o c e d u r e was c a r r i e d o u t as f o l l o w s : 

A n t i - n o r m a l human a n t i s e r u m 

was r e a c t e d w i t h a 3.0M KC1 e x t r a c t o f AML c e l l membranes i n 

o r d e r t o d e t e r m i n e o p t i m a l p r o p o r t i o n s f o r immune p r e c i p i t a t i o n . 

T h i s r a t i o o f a n t i s e r u m and AML c e l l membrane e x t r a c t were 

mixed t o g e t h e r and a l l o w e d t o s t a n d a t 4°C f o r 24 h, f o l l o w i n g 

which the p r e c i p i t a t e was removed by c e n t r i f u g a t i o n , and more 

a n t i - n o r m a l human a n t i s e r u m was added t o the s o l u b l e m i x t u r e 

t o b r i n g i t t o a f i n a l c o n c e n t r a t i o n o f 1 0 - f o l d e x c e s s of 

a n t i - n o r m a l human a n t i s e r u m . The m i x t u r e was a l l o w e d t o s t a n d 

f o r a f u r t h e r 24 h and t h e n c e n t r i f u g e d . The s u p e r n a t e n t , 

c o n t a i n i n g a n t i - n o r m a l human a n t i b o d i e s , s o l u b l e c o m p l e x e s o f 

a n t i - n o r m a l a n t i b o d y and no r m a l a n t i g e n i c components of the 

AML c e l l membrane e x t r a c t and p o s s i b l y the t u m o u r - a s s o c i a t e d 

a n t i g e n ( s ) o f AML c e l l s , was used t o immunize r a b b i t s . The 

s o l u b l e m a t e r i a l was p r e c i p i t a t e d from the s u p e r n a t e n t w i t h 

alum and a d m i n i s t e r e d i n 1.0 ml volumes (0.5 ml i n t r a m u s c u l a r l y 

and 0.5 ml i n t r a p e r i t o n e a 1 1 y ) t o young a d u l t f e m a l e a l b i n o 
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r a b b i t s . R a b b i t s so immunized were b l e d a f t e r a 4-6 week 

i n t e r v a l , f o l l o w i n g which t h e y were immunized and b l e d w e e kly. 

The a n t i s e r u m r e c o v e r e d from t h e s e r a b b i t s was a b s o r b e d t w i c e 

on immunoadsorbent c o l u m n s , p r e p a r e d from normal PBL membrane 

e x t r a c t s , p r i o r t o t e s t i n g i n the ELISA. 

Anti-AML a n t i s e r u m (anti-AML#1 ,#2,#3) : 

F r a c t i o n s c o n t a i n i n g e l u t e d p r o t e i n , from p r e p a r a t i v e 

p o l y a c r y l a m i d e g e l s , shown t o have a n t i g e n i c a c t i v i t y i n t h e 

ELISA were used t o immunize young a d u l t f e m a l e a l b i n o r a b b i t s . 

The e l u t e d m a t e r i a l was mixed w i t h F r e u n d ' s c o m p l e t e a d j u v a n t 

i n a 50% e m u l s i o n t o a t o t a l volume o f 1.0 ml and i n j e c t e d 

i n t r a m u s c u l a r l y i n t o f o u r d i s t a l s i t e s . R a b b i t s were g i v e n 

a n o t h e r i m m u n i z a t i o n 4 weeks l a t e r and b l e d 1 week a f t e r the 

s e c o n d i m m u n i z a t i o n . T h i s a n t i s e r u m , f o l l o w i n g t e s t i n g i n t h e 

ELISA, was f o u n d t o have i n s i g n i f i c a n t l e v e l s o f a n t i - n o r m a l 

a c t i v i t y and t h e r e f o r e was not a d s o r b e d on immunoadsorbent 

columns p r e p a r e d w i t h normal c e l l membrane e x t r a c t s . An a n t i -

n o r mal a n t i s e r u m was a l s o p r e p a r e d by h y p e r i m m u n i z i n g r a b b i t s 

w i t h a normal human c e l l membrane p r e p a r a t i o n and b l e e d i n g 

t h e s e r a b b i t s w e e k l y , f o l l o w i n g s e v e r a l m o n t h l y i m m u n i z a t i o n s . 

Immunoadsorbents; 

Immunoadsorbents c o n t a i n i n g a n t i - n o r m a l human a n t i s e r u m 

or n o rmal c e l l membrane e x t r a c t s were p r e p a r e d as f o l l o w s : 

A n t i s e r u m r a i s e d i n r a b b i t s t o a p o o l o f normal PBL c e l l 

membranes or a n t i g e n e x t r a c t e d from t h e s e same normal PBL 
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membranes was c o u p l e d t o cy a n o g e n bromide a c t i v a t e d S e p h a r o s e 

4B ( P h a r m a c i a F i n e C h e m i c a l s , U p p s a l a , Sweden) (26,27). P r i o r 

to u s e, the immunoadsorbent columns were e q u i l i b r a t e d w i t h 

b o r a t e b u f f e r e d s a l i n e , pH 8.5. Samples were l a y e r e d o n t o t h e 

columns and c y c l e d o v e r t w i c e , d u r i n g a 90 min p e r i o d , u s i n g 

b o r a t e b u f f e r e d s a l i n e . A l l c e l l membrane samples were t r e a t e d 

i n t h i s manner p r i o r t o t e s t i n g . T h i s t r e a t m e n t was fo u n d t o 

remove a p p r o x i m a t e l y 90% o f the p r o t e i n p r e s e n t i n the c e l l 

membrane p r e p a r a t i o n s . The "column p a s s " f r a c t i o n s , p r e s u m a b l y 

e n r i c h e d f o r t u m o u r - a s s o c i a t e d c e l l membrane components, were 

used f o r s u b s e q u e n t s t u d i e s and i m m u n i z a t i o n s t o p r o d u c e 

a d d i t i o n a l a n t i s e r u m . Some a n t i - A M L a n t i s e r u m p r e p a r a t i o n s 

were c y c l e d o v e r immunoadsorbent columns c o n t a i n i n g i m m o b i l i z e d 

normal c e l l membrane components. T h i s t r e a t m e n t was f o u n d t o 

remove the m a j o r i t y o f t h e a n t i - n o r m a l human a c t i v i t y p r e s e n t 

i n t h e s e a n t i - A M L a n t i s e r a , as d e t e c t e d by the ELISA. The 

a b s o r b e d a n t i - A M L a n t i s e r a were used f o r f u r t h e r s t u d i e s i n the 

ELISA and FACS IV. Immunoadsorbent columns were p u r g e d a f t e r 

each a d s o r p t i o n by washing w i t h 0.1N HC1 f o l l o w e d by 

e q u i l i b r a t i o n w i t h PBS, pH 7.2. 

E n z y m e - l i n k e d immunosorbent a s s a y ( E L I S A ) ; 

A n t i s e r a were a s s a y e d u s i n g the e n z y m e - l i n k e d immuno

s o r b e n t a s s a y (ELISA) f o l l o w i n g a p r e v i o u s l y d e s c r i b e d 

p r o t o c o l (2 ). B r i e f l y , e l u t e d r e a c t i v e m a t e r i a l from n a t i v e 

p o y a c r y l a m i d e g e l s or a n t i g e n i n t h e form of a b s o r b e d AML or 

normal c e l l membrane e x t r a c t s was c o a t e d o n t o ELISA m i c r o t i t r e 
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p l a t e s (Cooke E n g i n e e r i n g , A l e x a n d r i a , Va.) a t 300 ng/ml i n 

0.05M c a r b o n a t e b u f f e r , pH 9.6, i n 100 u l volumes f o r 18 h 

a t 4°C. P l a t e s were washed t h r e e t i m e s w i t h PBS-Tween 20 

b u f f e r and r e a c t e d w i t h t h e t e s t a n t i s e r u m f o r 60 min a t room 

t e m p e a t u r e and washed an a d d i t i o n a l t h r e e t i m e s w i t h PBS-Tween 

20 b u f f e r . Sheep a n t i - r a b b i t I g , which had been g l u t a r a l d e h y d e 

c o u p l e d t o a l k a l i n e p h o s p h a t a s e (Sigma Type V I I ) ( 2 8 ) , was 

t h e n added t o the ELISA p l a t e s i n 100 u l volumes a t a 1/1500 

d i l u t i o n . R e a c t i o n was a l l o w e d t o p r o c e e d a f u r t h e r 90 min 

a t room t e m p e r a t u r e f o l l o w i n g which the p l a t e s were washed 

a g a i n w i t h PBS-Tween 20 b u f f e r and d e v e l o p e d f o r a l k a l i n e 

p h o s p h a t a s e a c t i v i t y w i t h p - n i t r o p h e n y l p h o s p h a t e - N a (Sigma 

104) f o r 45 min a t room t e m p e r a t u r e . ELISA p l a t e s were r e a d 

f o r a b s o r b a n c e a t 405 nm i n a T i t e r . t e k M u l t i s k a n (Flow 

L a b o r a t o r i e s , I n g l e w o o d , Ca..). i P l a t e s were b l a n k e d a g a i n s t a 

row o f w e l l s c o n t a i n i n g a n t i g e n a l o n e and a l l t e s t s were ru n 

a t l e a s t t w i c e and i n t r i p l i c a t e on each o c c a s s i o n . 

The ELISA was a l s o used t o c a a r y o u t i n h i b i t i o n s t u d i e s 

w i t h AML band#1 m a t e r i a l . A l l a n t i s e r a (anti-AML#1 , #2 , #3) were 

n o r m a l i z e d f o r r e a c t i v i t y w i t h t h e a b s o r b e d AML c e l l membrane 

p r e p a r a t i o n and d i l u t i o n s o f each a n t i s e r a were s e l e c t e d so 

t h a t a l l y i e l d e d e q u i v a l e n t a b s o r b a n c e s a t 405 nm i n the ELISA 

ori-.this a n t i g e n a f t e r 45 min i n c u b a t i o n a t room t e m p e r a t u r e . 

Each a n t i s e r u m was p r e - i n c u b a t e d w i t h v a r i o u s c o n c e n t r a t i o n s 

of AML band#1 m a t e r i a l (from 0.0 t o 3.0 ug/ml) f o r 18 h a t 4°C, 

a f t e r which a l l p r e p a r a t i o n s were t e s t e d f o r r e a c t i v i t y on 

ELISA p l a t e s which had been p r e - c o a t e d w i t h a b s o r b e d AML c e l l 
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membrane e x t r a c t a t 300 ng/ml. 

P o l y a c r y l a m i d e g e l e l e c t r o p h o r e s i s (PAGE); 

E l e c t r o p h o r e s i s was c a r r i e d o u t a c c o r d i n g t o the p r o c e d u r e 

o f Laemmli ( 2 9 ) , e x c e p t t h a t i n some i n s t a n c e s t h e sodium 

d o d e c y l s u l p h a t e (SDS) and 2 - m e r c a p t o e t h a n o l (2-ME) were 

o m i t t e d . Samples o f a b s o r b e d c e l l membrane e x t r a c t s were 

a p p l i e d to 7.5% p o l y a c r y l a m i d e gel :s, f o r b o t h a n a l y t i c a l and 

p r e p a r a t i v e p r o c e d u r e s , and e l e c t r o p h o r e s e d a t 70V f o r 5-6 h. 

P r e p a r a t i v e g e l s were run u s i n g a o n e - t o o t h comb (1.5 mm x 10.0 

cm) and l o a d i n g 250-500 ug o f p r o t e i n o n t o the g e l . M o l e c u l a r 

w e i g h t d e t e r m i n a t i o n s were a c c o m p l i s h e d by c o - e l e c t r o p h o r e s i n g 

samples w i t h p r o t e i n s t a n d a r d s , c o n t a i n i n g b o v i n e serum 

a l b u m i n (67,000 d a l t o n ) , o v a l b u m i n (43,000 d a l t o n ) , c a r b o n i c 

a n h y d r a s e (30,000 d a l t o n ) , t r y p s i n i n h i b i t o r (20,100 d a l t o n ) 

and l y s o z y m e (14,400 d a l t o n ) . G e l s were s t a i n e d w i t h e i t h e r 

C o omassie B l u e , a c c o r d i n g t o the p r o c e d u r e o f F a i r b a n k s e t a l . 

( 3 0 ) , or s i l v e r s t a i n e d a c c o r d i n g t o Wray e t a 1. (31) . For 

p r e p a r a t i v e g e l s a s e c t i o n o f the g e l was removed and s t a i n e d , 

the r e m a i n d e r b e i n g s t o r e d a t -70°C u n t i l i t was r e q u i r e d f o r 

s l i c i n g and e l u t i o n o f p r o t e i n . 

E l u t i o n o f p r o t e i n ; 

S t a i n e d and u n s t a i n e d p o r t i o n s o f p r e p a r a t i v e g e l s were 

l i n e d up and i l l u m i n a t e d from below u s i n g a l i g h t box. Bands 

were c u t from r e g i o n s o f the u n s t a i n e d g e l c o r r e s p o n d i n g t o 

l o c a t i o n s on the s t a i n e d s e c t i o n o f the g e l shown t o c o n t a i n 
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d e t e c t a b l e p r o t e i n . G e l s l i c e s were p l a c e d i n s m a l l , c apped 

g l a s s t u b e s and c r u s h e d w i t h a s p a t u l a . 2.0 ml o f PBS were 

added t o each tube and e l u t i o n was e f f e c t e d by e n d - o v e r - e n d 

m i x i n g i n a Labquake r o t a t o r ( L a b i n d u s t r i e s , B e r k e l e y , Ca.) 
o 

a t 4 C f o r 48 h. E l u t e d p r o t e i n was c o l l e c t e d by vacuum 

f i l t r a t i o n and p r o t e i n c o n c e n t r a t i o n s o f a l l f r a c t i o n s were 

d e t e r m i n e d u s i n g the method o f Lowry e t a l . ( 2 3 ) . T e s t i n g of 

the e l u t e d m a t e r i a l f o r a n t i g e n i c a c t i v i t y was a c c o m p l i s h e d 

by u s i n g a r a b b i t a n t i - A M L a n t i s e r u m (19,20) and t h e ELISA. 

T w o - d i m e n s i o n a l p o l y a c r y l a m i d e r.gel ̂ e l ec t r ophor e s i s (2D-PAGE) ; 

G e l p u r i f i e d AML band#1 m a t e r i a l was a n a l y s e d on 2D-PAGE 

a c c o r d i n g t o t h e p r o c e d u r e o f O ' F a r r e l l e t a l . ( 3 5 ) . In b r i e f , 

a 100 u l sample c o n t a i n i n g 36 u l o f AML band#1 (40.0 u g / m l ) , 

2.25 u l o f a 1.0M T r i s - H C l s o l u t i o n , pH 6.8 (0.05M f i n a l c o n e ) , 

2.25 u l 2-ME (5% f i n a l c o n e ) , 4.5 u l o f a 20% SDS s o l u t i o n 

(2% f i n a l c o n e ) , 5 u l o f 40% LKB A m p h o l i n e s (2% f i n a l c o n e ) , 

8 u l o f a 10% T r i t o n X-100 s o l u t i o n (8% f i n a l c o n e ) and 55 

mg s o l i d u r e a (8M f i n a l cone.) was added t o a s i n g l e i s o e l e c t r i c 

f o c u s s i n g tube g e l (4% p o l y a c r y l a m i d e , 2 mm x 11.5 cm) and 

f o c u s s e d a t 400V u n t i l the " v o l t - h o u r s " (V-h) t o t a l l e d 

between 7,500 and 10,000V-h. A f t e r i s o e l e c t r i c f o c u s s i n g ( I E F ) , 

t h e tube g e l was e x t r u d e d from the c o a t e d tube by a t t a c h i n g a 

s h o r t segment of Tygon t u b i n g t o the top o f the tube and u s i n g 

a 1.0 ml s y r i n g e f i l l e d w i t h d i s t i l l e d water a t the o t h e r end 

o f t h e t u b i n g t o push the g e l o n t o a c l e a n g l a s s p l a t e . The 

tube g e l was t h e n p r e p a r e d f o r r u n n i n g i n the s e c o n d d i m e n s i o n 
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by e q u i l i b r a t i n g i t w i t h SDS-PAGE r u n n i n g b u f f e r (384mM g l y c i n e , 

50mM T r i s - H C l and 0.1% SDS), pH 6.8, and 5% 2-ME f o r a t l e a s t 

2 h w i t h g e n t l e a g i t a t i o n on a J u n i o r O r b i t Shaker a t room 

t e m p e r a t u r e . A f t e r e q u i l i b r a t i o n , the tube g e l was s e t on top 

of t h e s t a c k i n g g e l bed (3% p o l y a c r y l a m i d e , pH 6.8) and s e c u r e d 

i n t o p o s i t i o n by a l l o w i n g a 1% a g a r o s e - . s o l u t i o n i n r u n n i n g 

b u f f e r t o s o l i d i f y o v e r t h e tube g e l - s t a c k i n g g e l c o n t a c t a r e a . 

The s e c o n d d i m e n s i o n was t h e n r u n under p r e v i o u s l y d e s c r i b e d 

c o n d i t i o n s ( c f . a b o v e ) , a n d when the r u n was c o m p l e t e d , s t a i n e d 

a c c o r d i n g t o the p r o c e d u r e o f Wray e t a l . ( 3 1 ) . M o l e c u l a r 

w e i g h t s t a n d a r d s were i n c l u d e d i n the s e c o n d d i m e n s i o n by 

f o r m i n g a w e l l i n the 1% a g a r o s e o v e r l a y u s i n g a p l a s t i c w e l l -

f o r m e r (5 mm x 1.5 mm ;x 3.0 cm). The w e l l - f o r m e r was removed 

when the a g a r o s e o v e r l a y had s o l i d i f i e d and m o l e c u l a r w e i g h t 

p r o t e i n s t a n d a r d s were added b e f o r e the r u n n i n g o f the s e c o n d 

d i m a n s i o n commenced. 

C e l l l i n e ; 

The human p r o m y e l o c y t i c c e l l l i n e HL-60 was o b t a i n e d from 

Dr. R.C. G a l l o , N.C.I., B e t h e s d a , Md. I t was m a i n t a i n e d i n 

RPMI 1640 s u p p l e m e n t e d w i t h 10% f e t a l c a l f serum i n a 

h u m i d i f i e d 37°C i n c u b a t o r i n 10% CO.,. C e l l s were h a r v e s t e d 

when the c e l l d e n s i t y r e a c h e d 1 x 10^/ml, washed i n s e r u m - f r e e 

medium p r i o r t o c e l l membrane p r e p a r a t i o n or washed i n serum-

c o n t a i n i n g medium and l a b e l l e d f o r FACS IV a n a l y s i s , - a s 

d e s c r i b e d below. 
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F l u o r e s c e n t a n t i b o d i e s ; 

F l u o r e s c e i n - l a b e l l e d D E A E - p u r i f i e d g o a t a n t i - r a b b i t IgG 

was p r e p a r e d a c c o r d i n g t o a s t a n d a r d p r o c e d u r e ( 3 2 ) . B r i e f l y , 

the g o a t a n t i b o d y (10 mg/ml) was d i a l y z e d a g a i n s t 0.15M N a C l , 

a f t e r which i t was d i a l y z e d f o r 5 h a g a i n s t 0.5M b i c a r b o n a t e 

b u f f e r e d s a l i n e , pH 8.5, and f i n a l l y a g a i n s t 0.05M b i c a r b o n a t e 

b u f f e r e d s a l i n e , pH 9.2. The r e a c t i o n was t e r m i n a t e d by d i a l y s i s 

a g a i n s t 0.02M PBS, pH 7.2, a t 4°C f o r 4 h. Unbound f l u o r e s c e i n 

i s o t h i o c y a n a t e (FITC) was removed from F I T C - I g G c o n j u g a t e s by 

p a s s a g e o f t h e m a t e r i a l o v e r Sephadex G-25 ( P h a r m a c i a F i n e 

C h e m i c a l s , U p p s a l a ^ Sweden). A r a t i o o f f l u o r o c h r o m e t o p r o t e i n 

(F:P) of^r4 was d e t e r m i n e d by s p e c t r o p h o t o m e t r i c a n a l y s i s ( 3 3 ) . 

C e l l l a b e l l i n g ; 

HL-60 c e l l s were h a r v e s t e d and washed t w i c e i n PBS 

c o n t a i n i n g 5% f e t a l c a l f serum, f o l l o w i n g which 1 x 10 c e l l s 

were i n c u b a t e d f o r 1.5 h on i c e w i t h 0.2 ml o f a n t i s e r u m (normal 

r a b b i t serum, a n t i - A M L or a n t i - n o r m a l human a n t i s e r u m ) d i l u t e d 

t o 1/10 i n PBS, pH 7.2. A l l a n t i s e r a were c e n t r i f u g e d b e f o r e 

use t o e l i m i n a t e a g g r e g a t e s . C e l l s were washed t h r e e t i m e s i n 

PBS and 0.2 ml o f f l u o r e s c e i n a t e d g o a t a n t i - r a b b i t IgG a t 1/20 

was added t o each c e l l p e l l e t . C e l l s were i n c u b a t e d a f u r t h e r 

1.5 h on i c e , washed once i n PBS, and t h e n c e n t r i f u g e d t h r o u g h 

100% f e t a l c a l f serum. The c e l l s were f i n a l l y s u s p ended i n 1.0 

ml PBS c o n t a i n i n g 5% f e t a l c a l f serum f o r FACS IV a n a l y s i s . 
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F l u o r e s c e n c e - a c t i v a t e d c e l l s o r t e r (FACS) IV a n a l y s i s ; 

T w e n t y - f i v e t h o u s a n d c e l l s from each c e l l sample were 

a n a l y z e d on a B e c t o n D i c k i n s o n FACS IV u s i n g the 488 nm wave

l e n g t h o f the S p e c t r a P h y s i c s Model 164-05 a r g o n l a s e r a t a 

power s e t t i n g o f 400 mW. The s t a n d a r d f i l t e r f o r FITC a n a l y s i s 

was used ( 5 2 0 - l o n g p a s s f i l t e r ) . The FACS IV was s t a n d a r d i z e d 

u s i n g g l u t a r a l d e h y d e - f i x e d c h i c k e n r e d b l o o d c e l l s (34) and 

f l u o r e s c e n t m o n o d i s p e r s e d c a r b o x y m e t h y l a t e d m i c r o s p h e r e s (d = 

1.75 um 0.02 SD; P o l y s c i e n c e s I n c . , W a r r i n g t o n , P a . ) . 

A l l a n t i - A M L a n t i s e r a were t i t r a t e d a g a i n s t the HL-60 c e l l 

l i n e i n the FACS IV and compared w i t h the r e a c t i v i t y o f the 

p o s i t i v e c o n t r o l ( a n t i - n o r m a l human) a n t i s e r u m . A l l a n t i - A M L 

a n t i s e r a showed a p p r o x i m a t e l y the same r e a c t i v i t y as the 

p o s i t i v e c o n t r o l a n t i s e r u m on the HL-60 c e l l s and as a r e s u l t , 

i n i n h i b i t i o n s t u d i e s , o n l y anti-AML#1 a n t i s e r u m was u s e d . Both 

t e s t a n t i s e r u m (anti-AML#1) and c o n t r o l a n t i s e r a ( normal r a b b i t 

serum and a n t i - n o r m a l human) were a b s o r b e d w i t h AML band#1 

m a t e r i a l f o r 18 h a t 4°C w i t h the a n t i s e r a d i l u t e d 1/10 and 

t h e i n h i b i t i n g a n t i g e n a t 40.0 ug/ml. A n t i s e r a were s u b s e q u e n t l y 

t e s t e d on HL-60 i n "..'the FACS IV. These i n h i b i t i o n a s s a y s , u s i n g 

the same a n t i s e r a , were r e p e a t e d u s i n g a b s o r b e d normal human 

c e l l membrane e x t r a c t s as w e l l . 
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RESULTS 

A n t i s e r u m was p r e p a r e d a g a i n s t AML, u s i n g the a n t i b o d y 

f e e d b a c k p r o c e d u r e , and t e s t e d i n the ELISA a g a i n s t b o t h AML 

and normal human c e l l m e m b r a n e - e x t r a c t s . R e p r e s e n t a t i v e r e s u l t s 

a r e shown i n F i g u r e 1, i n which KC1 e x t r a c t s o f 16 AML and 12 

no r m a l c e l l samples were a s s a y e d i n the ELISA u s i n g a b s o r b e d 

a n t i - A M L a n t i s e r u m . These r e s u l t s show t h a t the a n t i - A M L a n t i 

serum r e a c t e d w i t h a l l 16 AML c e l l e x t r a c t s whereas no 

e q u i v a l e n t r e a c t i v i t y was o b s e r v e d w i t h any o f the 12 normal 

c e l l e x t r a c t s . These r e s u l t s a r e a l s o i n d i c a t i v e o f the f a c t 

t h a t t h i s a n t i s e r u m i s r e c o g n i z i n g an a n t i g e n common t o AML 

c e l l s w h ich i s not d e t e c t a b l e i n normal c e l l e x t r a c t s , a t 

l e a s t i n t h i s a s s a y p r o c e d u r e . The p o s s i b i l i t y t h a t t h i s a n t i 

serum was d e t e c t i n g a b l a s t c e l l a n t i g e n or a d i f f e r e n t i a t i o n 

a n t i g e n not f o u n d on l y m p h o i d c e l l s was i n v e s t i g a t e d by 

e x a m i n i n g e x t r a c t s o f bone marrow c e l l s , on the a s s u m p t i o n 

t h a t t h i s c e l l p o p u l a t i o n would c o n t a i n b l a s t c e l l s o f the 

m y e l o i d c e l l l i n e a g e . The r e s u l t s shown i n F i g u r e 2 i n d i c a t e 

t h a t t h e a n t i g e n i s not p r e s e n t i n d e t e c t a b l e l e v e l s i n e i t h e r 

c e l l p o p u l a t i o n , r e g a r d l e s s o f whether t h e bone marrow sample 

came from c l i n i n c a l l y normal i n d i v i d u a l s or t h o s e w i t h v a r i o u s 

h e m a t o p o e t i c stem c e l l d i s o r d e r s . 

In s u b s e q u e n t s t u d i e s , s o n i c a t e d c e l l membrane p r e p a r a t i o n s 

o f a p o o l o f normal human w h i t e b l o o d c e l l membranes and an 

e q u i v a l e n t p r e p a r a t i o n o f AML b l a s t c e l l s were u s e d . A f t e r 
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F i g u r e 1: ELISA o f i n d i v i d u a l e x t r a c t s o f e i t h e r AML or 

n ormal p e r i p h e r a l b l o o d l e u c o c y t e s (PBL) w i t h a b s o r b e d a n t i -

AML a n t i s e r u m . 

AML c e l l e x t r a c t s : (O). 

Normal c e l l e x t r a c t s : ( A ) . 

Anti-AML a n t i s e r u m a t 1:100 d i l u t i o n . 
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F i g u r e 2: ELISA o f e x t r a c t s from AML and v a r i o u s bone marrow 

c e l l samples w i t h e i t h e r a n t i - A M L or a n t i - n o r m a l human a n t i 

serum. 

a) A n t i g e n p r e p a r a t i o n s from c e l l e x t r a c t s o f two p a t i e n t s 

w i t h AML. 

b) I n d i v i d u a l bone marrow c e l l e x t r a c t s from p a t i e n t s w i t h 

a v a r i e t y o f h e m a t o p o e t i c stem c e l l d i s o r d e r s as f o l l o w s : 

1. Normal bone marrow. 

2. Lymphoma p a t i e n t w i t h m a l i g n a n t c e l l i n f i l t r a t i o n i n 

the bone marrow. 

3. M u l t i p l e myeloma p a t i e n t w i t h m a l i g n a n t c e l l 

i n f i l t r a t i o n i n the bone marrow. 

4. Lymphoma p a t i e n t w i t h m i n i m a l m a l i g n a n t c e l l 

i n f i l t r a t i o n i n the bone marrow. 

5. A c u t e l y m p h o c y t i c l e u k e m i a p a t i e n t w i t h m a l i g n a n t c e l l 

i n f i l t r a t i o n i n t h e bone marrow. 

6. Normal bone marrow. 

A l l c e l l e x t r a c t s were used a t 3.0 ug/ml. 

Anti-AML and a n t i - n o r m a l human a n t i s e r a were used a t 1:100 

d i 1 u t i o n ; 

A nti-AML a n t i s e r u m : ) • 

A n t i - n o r m a l human a n t i s e r u m : 



2 . 0 , 

i.ok 

O 0 ^ 
o o o 
G O O 
O D D 
O O O 
a a a 
a o a 
a a a 
a a a 
o o o 
o o o 
o o a 
a o a 
a • o 
o a o 
• • o 
• a • 
o o o 
a • a 
o o o 

o o o 
a a a 
o a a 
o a • 
a a a 
• a a 
a a a 
o a o 
o o o 
o o o 
O D D 
o a a 
o o o 
a a a 
o o o 
0 o • 
a o • 
• o • 
o o o 
o o o 
O • D 
O O O - E l l . 

A M I 0 

2 3 4 5 

BONE MARROW'* 



24 

a b s o r p t i o n o f t h e s e c e l l m e m b r a n e e x t r a c t s o n a n i m m u n o a d s o r b e n t 

c o l u m n , c o n t a i n i n g a n t i - n o r m a l h u m a n a n t i s e r u m , a n d r u n n i n g o n 

a 7 . 5 % p o l y a c r y l a m i d e g e l , u n d e r n o n - r e d u c i n g c o n d i t i o n s , a b a n d 

p a t t e r n e m e r g e d i n w h i c h t h e n o r m a l c e l l m e m b r a n e p r e p a r a t i o n 

d i s p l a y e d a s i n g l e p r o t e i n b a n d a n d t h e AML c e l l m e m b r a n e 

p r e p a r a t i o n s h o w e d t h e p r e s e n c e o f 4 u n i q u e p r o t e i n b a n d s ( F i g . 

3 ) . P r e p a r a t i v e g e l s w e r e r u n o n t h e AML c e l l m e m b r a n e s a m p l e 

a n d e a c h o f t h e f o u r p r o t e i n b a n d s w e r e e l u t e d a n d e x a m i n e d 

f o r r e a c t i v i t y w i t h t h e f e e d b a c k a n t i - A M L a n t i s e r u m i n t h e . '„ -. 

E L I S A , ( 1 9 ) . T h i s e x a m i n a t i o n s h o w e d AML b a n d s # 1 , # 2 a n d #3 t o 

be r e a c t i v e w h e r e a s AML b a n d # 4 s h o w e d no s i g n i f i c a n t r e a c t i v i t y 

a b o v e b a c k g r o u n d . C o n s e q u e n t l y , -AML b a n d # 3 m a t e r i a l was u s e d 

f o r p r e l i m i n a r y s t u d i e s a n d m a t e r i a l e l u t e d f r o m p r e p a r a t i v e 

g e l s was u s e d t o r a i s e s p e c i f i c a n t i s e r u m i n r a b b i t s . T h i s 

a n t i s e r u m ( a n t i - A M L # 3 ) s h o w e d e s s e n t i a l l y a b s o l u t e s p e c i f i c i t y 

i n r t h e E L I S A f o r c e l l e x t r a c t s f r o m p a t i e n t s w i t h m y e l o 

p r o l i f e r a t i v e d i s e a s e a n d d i d n o t r e a c t w i t h e q u i v a l e n t c e l l 

e x t r a c t s f r o m i n d i v i d u a l s w i t h n o a p p a r e n t d i s e a s e o r w i t h 

l y m p h o p r o l i f e r a t i v e d i s o r d e r s . F u r t h e r w o r k , u s i n g t h i s a n t i -

AML a n t i s e r u m w i t h b o n e m a r r o w c e l l s f r o m a v a r i e t y o f p a t i e n t s 

i n t h e F A C S I V s h o w e d , s i m i l a r l y , t h a t o n l y c e l l s o f p a t i e n t s 

w i t h m y e l o p r o l i f e r a t i v e d i s e a s e f l u o r e s c e d i n t h e p r e s e n c e o f 

t h i s a n t i s e r u m ( 2 1 ) . 

T h e a n t i - A M L # 3 a n t i s e r u m was a l s o f o u n d t o r e a c t s t r o n g l y 

w i t h AML b a n d s # 1 a n d # 2 , e l u t e d f r o m t h e same p r e p a r a t i v e g e l 

( 2 0 ) . T h i s i n d i c a t e d t h a t AML b a n d s # 1 , # 2 a n d #3, a t l e a s t , 

s h a r e d common a n t i g e n i c s i t e s a n d t h a t t h i s a n t i g e n i c i d e n t i t y 



F i g u r e 3 

e x t r a c t s 

pa t i e n t . 

A n a l y t i c a l n o n - r e d u c i n g g e l 

of n o rmal human PBL and b l a s t 

p a t t e r n from membrane 

c e l l s from an AML 

l a n e a: M o l e c u l a r w e i g h t s t a n d a r d s . 

l a n e b: Normal human PBL membrane e x t r a c t . 

l a n e c : AML b l a s t c e l l membrane e x t r a c t . 

B oth c e l l membrane p r e p a r a t i o n s had been a b s o r b e d t w i c e on an 

immunoadsorbent column c o n t a i n i n g a n t i - n o r m a l human a n t i b o d y , 

p r i o r t o PAGE. 

G e l s t a i n e d i n Coomassie B l u e a c c o r d i n g t o F a i r b a n k s e t a l . 

(1971). 
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m i ght be r e f l e c t e d i n s t r u c t u r a l s i m i 1 i a r i t i e s as w e l l . Because 

of t h e c o n s i d e r a b l e c r o s s - r e a c t i v i t y between AML bands#1,#2 and 

#3, t h e p o s s i b i l i t y t h a t AML bands#2 and#3 m i g h t r e p r e s e n t 

a g g r e g a t e d forms o f t h e l o w e s t m o l e c u l a r w e i g h t c o n s t i t u e n t 

(AML band#1) was c o n s i d e r e d . 

In o r d e r t o d e t e r m i n e whether s i m i l a r g e l band p a t t e r n s 

would d e v e l o p when e x t r a c t s from o t h e r AML c e l l membrane 

p r e p a r a t i o n s were r u n , or i f a n a l o g o u s p r o t e i n bands would 

be s e e n i n c e l l membrane p r e p a r a t i o n s from p a t i e n t s w i t h 

l y m p h o p r o l i f e r a t i v e d i s o r d e r s , a p a n e l o f c e l l membrane samples 

were p r e p a r e d , a b s o r b e d and r u n on 7.5% SDS-PAGE ( F i g . 4 ) . These 

g e l s a p p e a r t o c o n f i r m t h a t AML bands#2 and #3, o b s e r v e d 

o r i g i n a l l y , were p r o b a b l y a r t i f a c t s o f the p r e p a r a t i v e 

p r o c e d u r e s and r e p r e s e n t e d a g g r e g a t e s o f AML band#1 m a t e r i a l , 

s i n c e the common f e a t u r e between e x t r a c t s o f c e l l s from p a t i e n t s 

w i t h AML i s t h e p r e s e n c e o f AML band# 1 . Membrane p r e p a r a t i o n s 

from normal c e l l s or t h o s e from i n d i v i d u a l s w i t h h e m a t o p o e t i c 

stem c e l l d i s o r d e r s , o t h e r t h a n AML, do not p o s s e s s t h i s p r o t e i n 

band. I t i s i n t e r e s t i n g t o note t h a t the APML/AMML ( a c u t e p r o - / 

m o n o m y e l o c y t i c l e u k e m i a ) c e l l membrane sample c o n t a i n s a band 

t h a t i s s l i g h t l y l o w e r i n m o l e c u l a r w e i g h t t h a n AML band# 1 . 

T h i s may r e p r e s e n t an u n m o d i f i e d form of AML band#1 i n t h a t 

APML/AMML c e l l membrane p r e p a r a t i o n s r e a c t , i n the ELISA, w i t h 

the anti-AML# 1 a n t i s e r u m , w h i c h may be i n d i c a t i v e o f s t r u c t u r a l 

s i m i l a r i t i e s . 

In o r d e r t o t e s t f u r t h e r t h e c o n t e n t i o n t h a t AML bands#2 and 

#3 r e p r e s e n t a g g r e g a t e s o f AML band # 1 , a n t i s e r a t o a l l t h r e e 
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F i g u r e 4: SDS-PAGE o f a number o f a b s o r b e d membrane e x t r a c t s 

from a v a r i e t y o f c e l l s o u r c e s . 

l a n e s a-d: A b s o r b e d membrane e x t r a c t s o f f o u r i n d i v i d u a l AML 

c e l l s a m p l e s . 

l a n e e : A b s o r b e d membrane e x t r a c t o f an AMML c e l l sample, 

l a n e f : M o l e c u l a r w e i g h t s t a n d a r d s . 

l a n e s g - i : A b s o r b e d membrane e x t r a c t s o f a p r e - C L L , an ALL 

bone marrow and a normal human b u f f y c o a t c e l l 

s a m p l e s , r e s p e c t i v e l y . 

G e l s t a i n e d u s i n g the s i l v e r s t a i n i n g method o f Wray e t a l . 

(1981). 
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p r o t e i n bands were r a i s e d i n r a b b i t s . The s p e c i f i c i t y o f each 

a n t i s e r u m was t e s t e d i n the ELISA u s i n g a b s o r b e d AML c e l l 

membrane samples and an e q u i v a l e n t p r e p a r a t i o n o f normal human 

w h i t e b l o o d c e l l membranes. R e s u l t s ( F i g . 5 ) show t h a t a l l the 

a n t i s e r a r e a c t s p e c i f i c a l l y w i t h t h e AML c e l l membrane sample 

and do not r e a c t w i t h the normal human p r e p a r a t i o n . In o r d e r 

t o i n v e s t i g a t e the p o s s i b i l i t y t h a t each a n t i s e r u m was d i r e c t e d 

to s i m i l a r , i f not i d e n t i c a l , a n t i g e n s , a l l p r e s e n t i n AML band 

#1, i n h i b i t i o n a s s a y s were p e r f o r m e d u s i n g AML band#1 m a t e r i a l 

as t h e i n h i b i t o r . As shown i n F i g u r e 6, a l l the a n t i s e r a were 

100% i n h i b i t e d by the same c o n c e n t r a t i o n o f AML band#1 (about 

1.0 u g / m l ) . T h i s r e s u l t s u p p o r t s the c o n t e n t i o n t h a t a l l t h r e e 

a n t i s e r a a r e d i r e c t e d t o the same a n t i g e n i c d e t e r m i n a n t s and 

t h a t the t h r e e p r o t e i n bands i n the AML samples s h a r e a n t i g e n i c 

and p o s s i b l y s t r u c t u r a l i d e n t i t y . S i n c e AML band#1 i s f o u n d t o 

be u n i q u e l y p r e s e n t i n a l l p r e p a r a t i o n s t e s t e d from i n d i v i d u a l s 

w i t h m y e l o p r o l i f e r a t i v e d i s e a s e , t h e c h a r a c t e r and s t r u c t u r e 

of AML band#1 and i t s o r i g i n become more i m p o r t a n t . In o r d e r 

t o e s t a b l i s h t h a t AML band#1 c o n s t i t u t e d a s i n g l e component, 

2D-PAGE was p e r f o r m e d on a number o f p u r i f i e d AML band#1 

p r e p a r a t i o n s from a v a r i e t y o f AML c e l l membrane s a m p l e s . A 

r e p r e s e n t a t i v e g e l p a t t e r n i s shown i n F i g u r e 7 i n which i t 

can be s e e n t h a t AML band#1 i s composed o f a s i n g l e p r o t e i n 

component o f a p p r o x i m a t e l y 68,000 d a l t o n m o l e c u l a r w e i g h t w i t h 

a mean p i o f 7.16. The " t a i l i n g " or s t r e a k i n g seen i n F i g u r e 7 

i s p r o b a b l y due t o d i f f e r e n t i a l g l y c o s y l a t i o n o f t h e AML band 

#1 m a t e r i a l . 
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F i g u r e 5: S p e c i f i c i t y o f v a r i o u s a n t i - A M L a n t i s e r a f o r 

a b s o r b e d AML e x t r a c t s i n t h e ELISA. 

The a n t i s e r a were t i t r a t e d on ELISA w e l l s c o n t a i n i n g 300 ng/ml 

of e i t h e r a b s o r b e d AML a n t i g e n or a b s o r b e d normal human 

a n t i g e n ; 

a n t i -AML #1 a n t i s e r u m (on AML a n t i g e n ) ( • ) • 
II (on n ormal a n t i g e n ) ( A ) 

a n t i -AML# 2 a n t i s e r u m (on AML a n t i g e n ) ( • ) -
II (on normal a n t i g e n ) ( O ) 

a n t i -AML#3 a n t i s e r u m (on AML a n t i g e n ) ( • ) • 
II (on normal a n t i g e n ) ( • ) 



3 2 

- L O G OF D ILUTION 
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F i g u r e 6 : I n h i b i t i o n o f a n t i - A M L a n t i s e r a i n t h e E L I S A w i t h 

v a r i o u s c o n c e n t r a t i o n s o f AML b a n d#1. 

A n t i - A M L a n t i s e r a w h i c h h a d b e e n p r e - i n c u b a t e d w i t h v a r i o u s 

c o n c e n t r a t i o n s o f AML band#1 w e r e t e s t e d f o r r e a c t i v i t y o n 

a b s o r b e d AML a n t i g e n i n t h e E L I S A . E L I S A w e l l s c o n t a i n e d 3 0 0 

n g / m l o f t h e a b s o r b e d AML a n t i g e n . T h e a n t i s e r a a r e a s f o l l o w s ; 

a n t i - A M L # 1 a n t i s e r u m ( A )• 

a n t i - A M L # 2 a n t i s e r u m ( • ) . 

a n t i - A M L # 3 a n t i s e r u m ( • ) . 

D a t a a r e p r e s e n t e d a s p e r c e n t i n h i b i t i o n . 



-2.5 -1.5 -0.5 0.0 0.5 (0.003 0.03 0.3 1.0 3.0 u g / m i ) 
LOG CONC. INHIBITOR 
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F i g u r e 7: T w o - d i m e n s i o n a l p o l y a c r y l a m i d e g e l p r o f i l e o f AML 

band* 1 . 

l a n e a: M o l e c u l a r w e i g h t s t a n d a r d s . 

l a n e b: 5 ug o f AML band#1 m a t e r i a l was l o a d e d o n t o an IEF 

tube g e l c o n t a i n i n g 2% LKB A m p h o l i n e s . The sample 

was f o c u s s e d a t 400V f o r 24h, a f t e r w hich i t was 

e x t r u d e d and e q u i l i b r a t e d w i t h SDS-PAGE r u n n i n g 

b u f f e r . The IEF tube g e l was p l a c e d o n t o a 7.5% PA 

g e l and e l e c t r o p h o r e s e d a t 70V f o r 5h. The f i n i s h e d 

g e l was t h e n s i l v e r s t a i n e d a c c o r d i n g t o the method 

o f Wray e t a l . (1981). 

The l i n e s seen on the g e l between 67,000 and 55,000 d a l t o n 

m o l e c u l a r w e i g h t a r e a r t i f a c t s o f the SDS-PAGE p r o c e d u r e . 

These same l i n e s a p p e a r on 'blank g e l s ' ( g e l s r u n w i t h o u t 

any p r o t e i n p r e s e n t ) and t h e r e f o r e r e p r e s e n t a r t i f a c t s o f , 

e i t h e r the SDS-PAGE r u n n i n g c o n d i t i o n s or the s i 1 v e r - s t a i n i n g 

p r o c e d u r e . 
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E a r l i e r s t u d i e s u s i n g the anti-AML#3 a n t i s e r u m on p a t i e n t s ' 

c e l l s i n the FACS IV have shown t h a t t h i s a n t i s e r u m d e t e c t e d 

a c e l l s u r f a c e component p r e s e n t o n l y on c e l l s of p a t i e n t s w i t h 

m y e l o p r o l i f e r a t i v e d i s o r d e r s ( 2 0 ) . T h i s a n t i s e r u m a l s o r e a c t e d 

w i t h the p r o m y e l o c y t i c l e u k e m i a c e l l l i n e HL-60 i n the FACS IV. 

S t u d i e s w i t h anti-AML#1 a n t i s e r u m showed t h a t i t a l s o r e a c t e d 

w i t h HL-60 and a p p e a r e d t o r e a c t w i t h p a t i e n t s ' c e l l s i n a 

manner i d e n t i c a l t o t h e anti-AML#3 a n t i s e r u m . To e s t a b l i s h t h a t 

the m a t e r i a l w i t h which anti-AML#1 was r e a c t i n g on HL-60 was 

i n d e e d AML band#1, an i n h i b i t i o n a s s a y i n t h e FACS IV was 

c a r r i e d o u t . I t can be seen t h a t AML band#1 m a t e r i a l s u c c e s s f u l l y 

b l o c k s the r e a c t i o n of anti-AML#1 a n t i s e r u m w i t h HL-60 c e l l s 

( F i g . 8 a and T a b l e I ) . C o n v e r s e l y , normal human c e l l membrane 

p r e p a r a t i o n s s u c c e s s f u l l y b l o c k the r e a c t i v i t y o f the a n t i -

n o r mal human a n t i s e r u m w i t h HL-60 ( F i g . 9 b and T a b l e I ) . The 

p a r t i a l i n h i b i t i o n o f b o t h the a n t i - n o r m a l human a n t i s e r u m by 

AML band#1 ( F i g . 8 b and T a b l e I) and the anti-AML#1 a n t i s e r u m 

by the normal human c e l l membrane p r e p a r a t i o n ( F i g . 9 a and 

T a b l e I) can be a c c o u n t e d f o r by the p o s s i b i l i t y t h a t AML band 

#1 i s c o m p r i s e d o f b o t h l e u k e m i a - a s s o c i a t e d and normal c e l l u l a r 

components. The p r e s e n c e o f b o t h ' l e u k e m i c ' and 'no r m a l ' c e l l u l a r 

m o i e t i e s t o g e t h e r on t h e same m o l e c u l e most p r o b a b l y a r i s e s as 

a r e s u l t o f ' l e u k e m i c - t r a n s f o r m a t i o n ' o f normal h e m a t o p o e t i c 

stem c e l l ( s ) . 
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T a b l e 1. R e s u l t s o f FACS IV a n a l y s i s o f HL-60 c e l l s w i t h 

a n t i s e r a p r e - i n c u b a t e d w i t h AML band#1, a b s o r b e d normal 

human c e l l membrane a n t i g e n or PBS p r i o r t o l a b e l l i n g and 

a n a l y s i s . 

Number o f C e l l s 

A n t i s e r u m I n h i b i t o r F l u o r e s c i n g 

Normal r a b b i t serum - 3787 

" normal a n t i g e n 4127 

AML band#1 34 8 5 

A n t i - n o r m a l human - 22,392 

" n o r m a l a n t i g e n 3560 

AML band#1 20,927 

Anti-AML #1 - 13,175 

" normal a n t i g e n 13,370 

AML band#1 4547 
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F i g u r e 8: I n h i b i t i o n a n a l y s i s o f anti-AML#1 and a n t i - n o r m a l 

human a n t i s e r a w i t h AML band#1 i n the FACS. 

p a n e l a: I n h i b i t i o n o f anti-AML#1 by AML band#1 m a t e r i a l i n 

the FACS IV u s i n g HL-60 c e l l s . The upper d i s t r i b u t i o n 

p a t t e r n shows the f l u o r e s c e n c e o f HL-60 c e l l s w i t h 

anti-AML#1 a n t i s e r u m . The lo w e r d i s t r i b u t i o n p a t t e r n 

shows HL-60 c e l l s w i t h anti-AML#1 t h a t has been p r e -

i n c u b a t e d w i t h AML band#1. 

p a n e l b: F a i l u r e o f AML band#1 t o i n h i b i t t h e f l u o r e s c e n c e o f 

HL-60 c e l l s r e a c t e d w i t h a n t i - n o r m a l human a n t i s e r u m . 

The upper d i s t r i b u t i o n p a t t e r n shows the f l u o r e s e n c e 

of HL-60 c e l l s w i t h the a n t i - n o r m a l human a n t i s e r u m . 

The l o w e r d i s t r i b u t i o n p a t t e r n shows HL-60 c e l l s 

w i t h a n t i - n o r m a l human a n t i s e r u m t h a t has been p r e -

i n c u b a t e d w i t h AML band#1. 
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F i g u r e 9: I n h i b i t i o n a n a l y s i s o f anti-AML#1 and a n t i - n o r m a l 

human a n t i s e r a w i t h a b s o r b e d normal human c e l l membrane a n t i g e n 

i n the FACS. 

p a n e l a: F a i l u r e o f a b s o r b e d normal human c e l l membrane 

a n t i g e n t o i n h i b i t the f l u o r e s c e n c e of HL-60 c e l l s 

r e a c t e d w i t h anti-AML#1 a n t i s e r u m . The upper 

f l u o r e s c e n c e p a t t e r n i n d i c a t e s r e a c t i v i t y o f t h e 

anti-AML#1 a n t i s e r u m i n the a b s e n c e o f normal human 

a n t i g e n . The lo w e r f l u o r e s c e n c e p a t t e r n shows t h e 

r e a c t i v i t y o f anti-AML#1 a n t i s e r u m w i t h HL-60 i n 

the p r e s e n c e o f normal human a n t i g e n . 

p a n e l b:, I n h i b i t i o n o f a n t i - n o r m a l human a n t i s e r u m by normal 

human c e l l membrane a n t i g e n i n the FACS IV u s i n g 

HL-60 c e l l s . The upper l i n e i n d i c a t e s f l u o r e s e n c e 

i n the a b s e n c e o f normal human a n t i g e n , whereas t h e 

low e r l i n e d e m o n s t r a t e s the i n h i b i t i o n s e e n i n the 

p r e s e n c e o f the normal human c e l l membrane a n t i g e n . 
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DISCUSSION 

The d a t a p r e s e n t e d h e r e , and t h a t p u b l i s h e d p r e v i o u s l y (19, 

20) , show t h a t the a n t i s e r a p r e p a r e d i n r a b b i t s by i n j e c t i o n 

o f g e l p u r i f i e d p r o t e i n from a b s o r b e d membrane e x t r a c t s o f AML 

c e l l s r e a c t e x c l u s i v e l y , i n the ELISA, w i t h AML c e l l membrane 

p r e p a r a t i o n s and not w i t h e q u i v a l e n t p r e p a r a t i o n s o f c e l l 

membranes from e i t h e r c l i n i c a l l y n ormal i n d i v i d u a l s or t h o s e 

w i t h l y m p h o p r o l i f e r a t i v e d i s o r d e r s . The s p e c i f i c i t y o f t h i s 

a n t i - A M L a n t i s e r a was c o n f i r m e d i n f u r t h e r s t u d i e s , i n which 

bone marrow c e l l s and PBL from p a t i e n t s w i t h m y e l o p r o l i f e r a t i v e 

d i s o r d e r s r e a c t e d w i t h the a n t i s e r a i n the FACS IV whereas 

c o m p a r a b l e c e l l s from normal i n d i v i d u a l s or t h o s e w i t h a 

v a r i e t y of l y m p h o p r o l i f e r a t i v e d i s o r d e r s d i d not ( 2 1 ) , ..... 

i n d i c a t i n g t h a t the a n t i g e n i n q u e s t i o n was p r e s e n t on the c e l l 

s u r f a c e . In a p r e v i o u s p u b l i c a t i o n ( 2 0 ) , we showed t h a t a b s o r b e d 

membrane p r e p a r a t i o n s o f AML c e l l s , when run on n o n - r e d u c i n g 

PAGE, d e m o n s t r a t e d the p r e s e n c e o f 3 a p p a r e n t l y u n i q u e , immuno

l o g i c a l l y c r o s s - r e a c t i v e p r o t e i n bands. At t h i s t i m e , we have 

c l a r i f i e d , t o some e x t e n t , the n a t u r e o f t h e s e p r o t e i n s i n 

v a r i o u s ways. When a b s o r b e d AML c e l l membranes a r e r u n on SDS-

PAGE, o n l y the l o w e s t m o l e c u l a r w e i g h t band (AML band!1) i s 

c o n s i s t e n t l y p r e s e n t . T h i s band has been p r e s e n t i n a l l c e l l 

membrane p r e p a r a t i o n s examined from c e l l s o f p a t i e n t s w i t h 

m y e l o p r o l i f e r a t i v e d i s o r d e r s and has not y e t been d e t e c t e d i n 

i d e n t i c a l c e l l membrane p r e p a r a t i o n s o f c e l l s f r o m normal 
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i n d i v i d u a l s or t h o s e from p a t i e n t s w i t h l y m p h o p r o l i f e r a t i v e 

d i s o r d e r s . A n t i s e r a r a i s e d t o each of the 3 p r o t e i n bands 

p r e s e n t i n the a b s o r b e d AML c e l l membrane sample a r e i n h i b i t a b l e , 

i n the ELISA, w i t h g e l p u r i f i e d AML band#1 m a t e r i a l . These d a t a 

c o n f i r m t h e c o n t e n t i o n t h a t t h e h i g h e r m o l e c u l a r w e i g h t p r o t e i n 

bands seen i n some AML c e l l membrane p r e p a r a t i o n s r e p r e s e n t 

a g g r e g a t e s o f AML band#1 i n a s s o c i a t i o n w i t h some o t h e r 

c e l l u l a r m o i e t i e s . The m o l e c u l a r w e i g h t s o f the 4 p r o t e i n bands 

seen i n F i g u r e 3 a r e 56,000, 80,000, 110,000 and 240,000 d a l t o n s 

m o l e c u l a r w e i g h t r e s p e c t i v e l y . The m o l e c u l a r w e i g h t o f AML 

band#1, seen i n F i g u r e 4, i s a p p r o x i m a t e l y 68,000 d a l t o n s and 

t h i s i s f u r t h e r c o n f i r m e d s i n c e a f t e r 2D-PAGE, the p r o t e i n 

m i g r a t e s w i t h an a p p a r e n t m o l e c u l a r w e i g h t o f 68,000 d a l t o n s 

and a p i o f 7.16. The a p p a r e n t d i s c r e p a n c y i n the m o l e c u l a r 

w e i g h t o f AML band#1 i s most l i k e l y due t o t h e d i f f e r e n t PAGE 

c o n d i t i o n s used t o r u n the a b s o r b e d AML c e l l membrane sample 

i n F i g u r e s 3 and 4. 

At p r e s e n t , the p r e c i s e n a t u r e and o r i g i n o f t h e AML band 

#1 a n t i g e n i s not known. I t has r e c e n t l y been shown t o be 

p r e s e n t on a h i g h p e r c e n t a g e o f b o t h bone marrow c e l l s and PBL 

of p a t i e n t s w i t h AML or CML ( 2 1 ) . Most i n t e r e s t i n g , has been 

the f i n d i n g t h a t the AML a n t i g e n i s not o n l y p r e s e n t on the 

b l a s t c e l l s o f p a t i e n t s w i t h the a c t i v e d i s e a s e but a l s o on 

a h i g h p e r c e n t a g e of n o r a m a l l y d i f f e r e n t i a t i n g l y m p h o i d and 

m y e l o i d c e l l s o f p a t i e n t s i n c l i n i c a l r e m i s s i o n . These 

o b s e r v a t i o n s i m p l y t h a t the e x p r e s s i o n o f t h i s a n t i g e n on the 

s u r f a c e o f a p l e u r i p o t e n t stem c e l l i s an i n d i c a t i o n o f a 
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p o t e n t i a l l y m a l i g n a n t change i n t h a t c e l l . At t h i s t i m e , we 

have not been a b l e t o d e m o n s t r a t e t h e p r e s e n c e of t h i s a n t i g e n 

on c e l l s from normal i n d i v i d u a l s or p a t i e n t s w i t h l y m p h o c y t i c 

l e u k e m i a or lymphomas. T h e r e a r e a number o f p o s s i b i l i t i e s 

r e g a r d i n g the o r i g i n o f t h i s a n t i g e n . I t may r e p r e s e n t a v i r a l 

gene p r o d u c t s i n c e t h e s e have been shown t o be p r e s e n t a t t h e 

c e l l s u r f a c e and a r e u s u a l l y h i g h l y g l y c o s y l a t e d . I t i s a l s o 

p o s s i b l e t h a t t h e a n t i g e n r e p r e s e n t s a normal d i f f e r e n t i a t i o n 

a n t i g e n which i s p r e s e n t a t such low c o n c e n t r a t i o n s and on 

such a low number o f c e l l s t h a t i t has not been d e t e c t e d i n 

normal p r e p a r a t i o n s , by t h e t e s t s used h e r e . These p o s s i b i l i t i e s 

a r e p r e s e n t l y under i n v e s t i g a t i o n . Ongoing s t u d i e s a r e a l s o 

a d d r e s s i n g t h e number and d i s t r i b u t i o n o f the AML a n t i g e n on 

v a r i o u s c e l l p o p u l a t i o n s ( b l a s t c e l l s , r e m i s s i o n c e l l s , e t c . ) , 

the copy number per c e l l , i t s p o s s i b l e f u n c t i o n and whether or 

not t h e a n t i g e n i s a r e c o m b i n a n t gene p r o d u c t . At p r e s e n t , t h e 

i n t e n t i o n i s t o c l o n e t h e g e n e ( s ) e n c o d i n g t h i s p u t a t i v e AML 

a n t i g e n and a d d r e s s t h e q u e s t i o n o f how e x p r e s s i o n o f t h i s 

g e n e ( s ) p r o d u c t i s r e l a t e d t o t h e o n s e t o f l e u k e m i a or t o t h e 

dominance o f a p o t e n t i a l l y m a l i g n a n t stem c e l l c l o n e i n t h e 

bone marrow o f AML or r e m i s s i o n p a t i e n t s . R e g a r d l e s s o f t h e 

outcome o f t h e s e s t u d i e s , t h e i m p o r t a n c e o f t h i s AML a n t i g e n 

a p p e a r s t o be l a r g e l y c l i n i c a l due t o i t s a p p a r e n t s p e c i f i c 

e x p r e s s i o n i n AML and CML c e l l s . 
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"....and so t h e r e a i n ' t n o t h i n g more t o w r i t e a b o u t , and I am 

r o t t e n g l a d o f i t , b e c a u s e i f I'd knowed what a t r o u b l e i t was 

to make a book I w o u l d n ' t a t a c k l e d i t and I a i n ' t a g o i n g t o 

no more. But I r e c k o n I g o t t o l i g h t o u t f o r the T e r r i t o r y 

ahead o f the r e s t , b e c a u s e Aunt S a l l y s h e ' s g o i n g t o a d o p t me 

and s i v i l i z e me and I c a n ' t s t a n d i t . I been t h e r e b e f o r e . " 

- Mark Twain from ' H u c k l e b e r r y F i n n " . 


