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ABSTRACT 

C e l l s of the proerythromyeloid c e l l l i n e K562 and of the T c e l l l i n e Jurkat 
were able to induce an increase i n TNF-, I L l a - , and ILl/?-mRNA expression i n human 
p e r i p h e r a l blood d e r i v e d monocytes in vitro. The a c t i v a t i n g p r i n c i p l e of these 
tumor c e l l s was a s s o c i a t e d w i t h f r a c t i o n s of membrane preparations of d i s t i n c t 
molecular mass, 32-38 kD f o r Jurkat c e l l s and 46-54 kD f o r K562 c e l l s , 
r e s p e c t i v e l y . At l e a s t part of the a c t i v a t i n g c o n s t i t u e n t seemed to be p r o t e i n i n 
nature. I s o l a t e d membrane preparations of both c e l l types induced production and 
s e c r e t i o n of TNF. S t i m u l a t i o n of monocytes w i t h the v i a b l e tumor c e l l s l e d to TNF 
rel e a s e only when Ju r k a t c e l l s were used. V i a b l e K562 c e l l s induced enhanced 
TNFmRNA expre s s i o n but seemed to absorb s o l u b l e TNF from the supernatant. 

INTRODUCTION 

I t i s a g e n e r a l l y observed phenomenon that monocytes/macrophages are able to 
d i s t i n g u i s h between n e o p l a s t i c c e l l s and normal c e l l s in vitro. The 
macrophages/monocytes destroy tumor c e l l s s e l e c t i v e l y as a r e s u l t of a c t i v a t i o n . 
One means of tumor c e l l k i l l i n g by a c t i v a t e d macrophages i s the production and 
u t i l i z a t i o n of tumor n e c r o s i s f a c t o r (TNF) as a c y t o t o x i c e f f e c t o r molecule to 
which some tumor c e l l s i n c o n t r a s t to normal c e l l s are e x q u i s i t e l y s e n s i t i v e . The 
question arose whether such a phenomenon takes a l s o place in vivo and whether the 
tumor c e l l s can d i r e c t l y a c t i v a t e macrophages/monocytes f o r monokine production. 
Several r e p o r t s have documented an enhanced c a p a b i l i t y of TNF production by 
p e r i p h e r a l blood mononuclear c e l l s of cancer p a t i e n t s ( 1 ) , enhanced TNF l e v e l s i n 
serum or plasma of cancer p a t i e n t s (2,3), and enhanced c y t o s t a t i c a c t i v i t y of 
monocytes from cancer p a t i e n t s (4,5). We i n v e s t i g a t e d i n an in vitro system 
whether tumor c e l l s from two c e l l l i n e s , K562 and J u r k a t , were capable of 
d i r e c t l y a c t i v a t i n g human p e r i p h e r a l blood monocytes f o r TNF-, i n t e r l e u k i n 1 (IL1) 
o-, and ILl/?-mRNA expression, and TNF r e l e a s e . 

MATERIALS AND METHODS 

Tissue C u l t u r e C o n d i t i o n s : A l l c e l l l i n e s and the monocytes were c u l t u r e d i n RPMI 



1640 (GIBCO), supplemented w i t h 10% heat i n a c t i v a t e d FCS (GIBCO) and 50/ig/ml 
gentamycin (GIBCO). K562, and Jurkat were r e g u l a r l y t e s t e d f o r mycoplasma 
contamination and a l s o f o r the absence of v i r a l s t r u c t u r e s . Human p e r i p h e r a l 
blood monocytes were i s o l a t e d from blood of healthy donors by F i c o l l - P a q u e 
(Pharmacia) d e n s i t y gradient c e n t r i f u g a t i o n and the p e r i p h e r a l blood mononuclear 
leucocytes (PBL) were washed twice w i t h RPMI 1640. Monocytes were i s o l a t e d by 
adherence on p l a s t i c f o r 1 h. The remaining c e l l s were >95% monocytes as 
determined by d i f f e r e n t i a l s t a i n i n g . 

Reagent8; F i x e d Staphylococcus aureus (Staph, aureus) c e l l s (Pansorbin, 
Calbiochem) 10/xg/ml or 5. minnesota l i p o p o l y s a c c h a r i d e (LPS) ( D i f c o L a b o r a t o r i e s ) 
lO^g/ml was used f o r monocyte s t i m u l a t i o n . 

TNF Assay; Supernatants of the adherent c e l l f r a c t i o n of 4 x l 0 6 mononuclear 
leucocytes per ml were t e s t e d i n the TNF s p e c i f i c ELISA system as described 
r e c e n t l y ( 6 ) . 

Cy t o b l a s t P r e p a r a t i o n . Membrane P r e p a r a t i o n and E l e c t r o e l u t i o n from SDS-PAGE: 
Enucleated c e l l s ( c y t o b l a s t s ) were prepared as desc r i b e d ( 7 ) . Tumor c e l l 
membranes were prepared by homogenisation of the c e l l s i n lOmM sodium phosphate 
b u f f e r pH 7.4, c o n t a i n i n g ImM MgCl, 30mM NaCl, ImM DTT, 0.005mM PMSF, and 
0.1/xg/ml DNase, and subsequent c e n t r i f u g a t i o n through a 41Z sucrose g r a d i e n t . The 
membrane preparations were separated on a 12.5X SDSPAGE, and p o r t i o n s of the gels 
corresponding to d i f f e r e n t s i z e f r a c t i o n s were e l e c t r o e l u t e d i n 50mM T r i s , 0.38M 
g l y c i n e and 0.1Z deoxycholate f o r 1 h at 100 V o l t . 

mRNA D e t e c t i o n : RNA e x t r a c t i o n f o r dot b l o t s was performed by i s o l a t i n g the RNA 
by the guanidine-HCl method (8) and b l o t t i n g the RNA onto nylon f i l t e r s (GENOFIT, 
Heidelberg, F.R.G.). For Northern a n a l y s i s the RNA was prepared using the 
guanidine-thiocyanate method ( 9 ) . A f t e r s e p a r a t i o n on 1Z agarose-formaldehyd gels 
the RNA was t r a n s f e r r e d to nylon f i l t e r s and h y b r i d i z e d as desc r i b e d (10). For 
h y b r i d i z a t i o n the f o l l o w i n g probes were used: 425 bp P s t I fragment of the 
no n t r a n s l a t e d 3'region of human TNFcDNA (BASF, Ludwigshafen, F.R.G.), 460 bp 
human ILia EcoRI-BamHl cDNA fragment (p3-ILla) of the coding r e g i o n , 530 bp human 
Ihlp BamHl-Ndel cDNA fragment ( p l l - I L l / ? ) of the coding r e g i o n (both by U. Gubler, 
Hoffmann LaRoche, Nutley, New J e r s e y ) , 560 bp human /?-actin S a l l - E c o R l fragment 
of the cDNA as described (11). The probes were l a b e l e d by the random primer 
method as des c r i b e d r e c e n t l y (12). 

RESULTS AND DISCUSSION 

Monocytes i s o l a t e d from blood of healthy donors express b a s e l i n e l e v e l s of 
TNFmRNA and ILlmRNA when c u l t u r e d f o r 2 hours a f t e r i s o l a t i o n . The mRNA 
expression was markedly enhanced when the monocytes were c o c u l t u r e d w i t h e i t h e r 
K562 or Jurkat c e l l s . Coculture w i t h nonadherent c e l l s from a d i f f e r e n t blood 
donor was unable to a c t i v a t e the monocytes exlc u d i n g a l l o g e n e i c determinants as a 
general stimulus ( F i g . l ) . Cytobla9ts of K562 c e l l s or p u r i f i e d membrane 
preparations of both tumor c e l l l i n e s were e q u a l l y able to induce increased TNF-, 
I L l a - and ILl/?-mRNA expression. 

Dot b l o t a n a l y s i s f o r gene a c t i v a t i o n by d i f f e r e n t s i z e f r a c t i o n s of the 
tumor c e l l membrane preparations revealed a c t i v a t i n g c o n s t i t u e n t s w i t h r e l a t i v e 
molecular mass of 32-38 kD f o r Jurk a t c e l l s and 46-54 kD f o r K562 c e l l s ( F i g . 2 ) . 
Equivalent f r a c t i o n s of membrane preparations from a l l o g e n e i c nonadherent 
p e r i p h e r a l blood leucocytes d i d not induce TNF-, I L l a - or ILl/?-mRNA expression. 
The a c t i v a t i n g a c t i v i t y i n tumor c e l l membrane f r a c t i o n s was destroyed when the 
f r a c t i o n s were t r e a t e d w i t h proteases (data not shown), i n d i c a t i n g a p r o t e i n 
s t r u c t u r e r e s p o n s i b l e f o r a c t i v i t y . 


