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Recent Advances in Leukemia and Lymphoma 

Chromosomes, DNA and Leukemia 

m m  GENETICS OF HLMAN LEUKEMIAS AND LYMPHCWG, Carlo M. Q-oce, 
D 001 The W i s t a r  Institute, 3601 Spruce Street, Philadelphia, Pennsylvania 19104 
Since certain chamsand1 alterations OCCUT i n  a large fraction of specific h- 
malignancies and since these mnsistent c h r u m d  alterations mst likely provide a 
sttong selective advantage for the cells that carry than, we reasoned that it should ke 
pssible to isolate g e s  directly involved in the pathogenesis of h- canoer by taking 
&vantage of specific chum- rearrq-ts. 
involving the heavy chain locus seerred particularly pranising because of the proximity 
o & k  pltative pmto-ocagene to gemtic ekants present i n  the heavy chain locus capable 
of ac t iva t iq  gene transcription in cis wer considerable chum- distances. 
have used jmnucglobulin gene probes to "wallc" away fran the heavy chain locus and 
iaentify gen=s that could he activated by their jwctap3sition to the heavy chain locus. 
W i t h  this approach we have rrx cloned two g e s ,  bcl-2 and bcl-2, that are involved in 
may B cell neoplasms. Of particular inprtance is the finaing that the bcl-2 gene is 
directly involved in the pathogenesis of f o l l i d a r  l-, sixe this disease is 
probably the nwst camofl h- hemitopietic malignancy. 
in B cell nzcplasls carrying the t (11 ;14 )  a d  the t(14;18) -saw translocations has 

'SIIS involved in 
chrarO-1 translocations in B cell neoplasw. It is of interest that  the mst armrxl 
fom of Burkitt 1-, the African type, is also due to mistakes in innuxglobulin 

r-kably similar. 
sems to play an irrp3aant ard direct role. 
advantage of c h r a m d  translocations involving the genes for the T cell receptor to 
isolate and characterize genes h l v e d  in the pathogenesis of T cell neoplams. Since 
the chmcosaml rearrqemmts observed in T cell leukemias and l y r r p h s  in the United 
States and Europe are observed in KIZV-1 positive Japanese patients fran areas where 
HIZV-1 is erdmic, it seam likely that the role of HIZV-1 i n  the pathcgenesis of 
adult T cell leukgnia in Japan my be indirect, by cqaduq ' the mnrs3er of T cells 
at risk of developing dram- translocations. 
T cell leukemia my parallel the role of EBV virus in the ptkqes is  of African 

Those reciprccal chmcoscmial translocations 

Analysis of the breakpints 

also prwided very irrportant in€orn=xtion concexning the mlecular 

reaxrarqmxts. lk picture result- from the analysis of T cell neoplaslls is 
In mst cases, & locus for tbe alpha locus of the T cell receptor 

Thus it h u l d  be possible to take 

Thus the role of KIZV-1 in 

mkitt l y r r p b .  

MOLECULAR ANALYSIS OF THE RECURRING CHROMOSOMAL ABNORMALITIES IN ACUTE LEUKEMIA, 
Michelle M. Le Beau, University of Chicago, Chicago, IL 60637. Do02 

Specific chromosomal rearrangements often are associated with particular subtypes of acute 
leukemia. Molecular analysis has revealed that these rearrangements result in altered func- 
tion of the genes located at the breakpoints, thereby playing an important role in the path- 
ogenesis of the corresponding tumor. We have used the techniques o f  in situ chromosomal hy- 
bridization, Southern blot analysis, and pulsed field gel electrophoresis, to identify the 
genes at or flanking the breakpoints of several recurring abnormalities. 
showed that the inv(16)(p13qZZ) and t(16;16)(p13;q22) in acute myelomonocytic leukemia with 
abnormal eosinophils splits the metallothionein (m) gene cluster on 16q. In the critical 
junction at 16q22, an unknown gene moves near the MTIIR gene, whereas the gene is re- 
located to 16p. 
9p splits the alpha and beta interferon genes with the latter moving to the critical junction 
on llq; the H u - a - 1  oncogene at llqZ3 i s  translocated to 9p. 
frequently observed in myeloid leukemia cells, suggesting that the relevant genetic event may 
be the loss of a critical DNA sequence. Our analysis of these deletions suggests that loss 
of a gene(s) encoding the hematopoietic growth factors, or their receptors (GM-CSF, CSF-I, m) may play a role in abnormal hematopoiesis. We have also studied a t(8;14)(q24;qll) in 
two leukemia cell lines of T-cell origin, and have shown that the break in 89 i s  3' of 
and that in 14q is within the J!3A gene, suggesting that this translocation is analogous to 
the variant translocations observed in Burkitt's lymphoma. As more rearrangements are 
defined, their role in the multistep process of malignant transformation will be clarified. 

For example, we 

In the t(9;11)(p22;q23), conunon in acute monoblastic leukemia, the break in 

Deletions of chromosome 5 are 
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Recent Advances in Leukemia and Lymphoma 

MULTIPLE RECURRENT GENOMIC DELETIONS AND DUPLICATIONS ARE COMMON IN LEUKEMIA, 
DO03 LYMPHOMAANDSOLIDTUMORS, JorgeJ.Yunis, Department of Laboratory Medicine and 
Pathology, University of Minnesota Medical School, Minneapolis, MN 55455. 

In recent years, the finding of a specific reciprocal chromosomal translocation or inversion 
in leukemias and lymphomas has led to clinical and molecular investigation of the genomic 
events involved (1). Such rearrangements may generally deregulate a proto-oncogene by 
placing it in proximity to a regulatory region of an active gene of a differentiated cell. 
Approximately half of all patients with acute myelogeneous leukemia and the great majority 
with preleukemia, however, have single or multiple recurrent genomic deletions (2). Also. 
multiple duplications are common in follicular lymphoma (3) and acute lymphocytic leukemia 
with hyperdiploidy (1). Most of these genomic rearrangements cannot be explained by direct 
protc-onccqene alteration since they have variable breakpoints, but they consistently in- 
volve a specific chromosomal region or band. In fact, we have now found that most types of 
cancer in which chromosomes have been analyzed have 5 to 15 of some 40 recurrent deletions 
and duplications frequently found in malignancies. Such abnormalities appar to he crucial 
to tumor phenotype and evolution and several are being found to have prognostic importance 
(2.3). Experimental evidence with various carcinogens suggest that the gain or loss of a 
specific chromosome segment can be elicited via hypersensitive fragile sites (1,4). General 
changes in cell growth regulation prd& by such genomic alterations could account for 
altered growth patterns. 

(1) Yunis JJ (1986). Chromosomal rearrangements, genes and fragile sites in cancer. 
In DeVita V, Hellman S, Rosenberg S (eds): Clinical and biological implications. 

"Imprtant Advances in Oncology," J.B. Lippincott, Philadelphia, p 93. 

( 2 )  Yunis JJ, Rydell R, Oken M, Arnesen M, Mayer MG, Lobell M (1986). Refined chromosome 
amlysis as an independent prqmstic indicator in de novo myelodysplastic syndromes. 
3lccd 67:1721. 

Yunis JJ, Frizzera G, Arnesen M, Oken M, Theolcqides A, Lobell M, McKenna J (In press). 
Multiple recurrent p~romocine defects in follicular lymphcma. 

( 3 )  
A cancer model. m. 

(4 )  Yunis JJ (In press). Fragile sites as mtagenic sites. Human Genet. 

Oncogenes in LeukemiaLLymphoma 
INTERACTIONS OF ONCOGENES WITH HEMATOPOIETIC CELLS, Stuar t  A. Aaronson, Juan Carlos 

DO04 Lacal. Shiv Srivastava and Alessandra Eva, Laboratory o f  Ce l l u la r  and Molecular 
Biology. National Cancer I n s t i t u t e ,  Bethesda MO 20892. 
Invest igat ions o f  t h e  genetic a l t e r a t i o n s  t h a t  cause normal c e l l s  t o  become malignant have 
focused on a small set o f  c e l l u l a r  yenes. 
v i r a l  genes necessary f o r  r e p l i c a t i o n  w i t h  these d i sc re te  segments o f  host genet ic  i n f o r -  
mation. When incorporated w i t h i n  the  r e t r o v i r a l  genome, these transduced c e l l u l a r  
sequences, termed onc genes, acqui re the  a b i l i t y  t o  induce neoplast ic  transformation. 
Recent s tud ies h a v e h o w n  t h a t  some proto-oncogenes encode growth fac to rs  or  t h e i r  receptors 
Thus, oncogenes o f ten  may ac t  t o  subvert t he  normal pathways by which growth fac to rs  induce 
c e l l u l a r  pro1 i f e r a t i o n .  

Acute transforming re t rov i ruses  have subs t i t u ted  

Proto-oncogenes can be ac t i va ted  t o  become transforming genes i n  n a t u r a l l y  occurr ing 
malignancies by mechanisms independent o f  r e t r o v i r u s  involvement. 
as p o i n t  mutations, as we l l  as DNA rearrangements such as t ransposi t ions and chromosomal 
t rans locat ions.  have a l l  been impl icated i n  t h i s  process. 
f e c t i o n  assay, we have demonstrated the  frequent a c t i v a t i o n  o f  members o f  the = fami l y  o f  
proto-oncogenes i n  human tumors. 
i n  10-50% o f  i nd i v idua l  hematopoiet i?-Tumorsf d i v e r s e c e l l  types. While the presence o f  
such oncogenes does not  appear t o  be s p e c i f i c  t o  a p a r t i c u l a r  c e l l  type o r  stage o f  
d i f f e r e n t i a t i o n ,  N-ras seems t o  be p r e f e r e n t i a l l y  ac t i va ted  i n  human hematopoietic tumors. 
I nves t i ga t i ons  a i m e f i t  e luc ida t i ng  the  normal funct ions o f  ras p21 as we l l  as the  biochem- 
i c a l  a l t e r a t i o n s  t h a t  a c t i v a t e  i t s  transforming p roper t i es  w m  be presented. A new human 
oncogene, dbl,  was i s o l a t e d  fo l l ow ing  t rans fec t i on  w i t h  DNA o f  a human d i f f u s e  B-ce l l  
lymphoma. T i s  gene appears t o  be d i s t i n c t  from prev ious ly  i d e n t i f i e d  oncogenes. The 
de tec t i on  and character izat ion o f  i t s  transforming gene product w i l l  be described. 

Genetic changes as small 

By use o f  the NIH/3T3 t rans -  

K-ras, H-ras. o r  N-ras t ransforming genes are ac t i va ted  
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INMLMMENT OF THE AM) a GENES IN HWW4 (HRONIC MYEIX)ID LEUKEMIA. E. 
Canaani, C. Shtivelman, B. Lifshitz, E. Feinstein, C. Marcelle, R. m, 0. DO05 

Dre-* a d  R.P. Gale*. Department of chemical Imnuwlogy, The W e i m  Institute of 
Science Israel, and Dept. of Medicine*, University of California, Los Angel=, CA. 
The m a i n  event underlying the 9:22 translocaticm, specific to leukemic cells of patients 
with Chmnic myeloid leukemia is the transfer of the 9 to 
within the tcr gene cm chrcrrosane 22. This results in formation of a chimeric bcr-abl 
mRNA translated ink a fused protein w h i c h  possess a high tyrosine kinase activity and is 
pre-bly directly involved with the malignant transformation. The Structure of the mr- 
ma1 g and genes and of the fused gene, as well as the transcripts and prnteh-5 
ceded by the genes will ke described in detail. 

-ene fnrn 

KCHANISMS OF C-MYC AN0 C-MYB ONCOGENE ACTIVATION I N  HUMAN LEUKEMIAS AND LYMPHOMAS. 
D 006 Riccardo Dalla-Favera, Dept. o f  Pathology, Kaplan Cancer Center, New York Un ive rs i t y  
School o f  Medicfne, New York. NY 10016. 
Reciprocal chromosomal t rans locat ions i nvo l v ing  the  and d i f f e r e n t  Inmunoglobulfn (19) 
l o c i  a re  consis tent ly  found i n :  endemic, A f r i can  type, Epstein-Bar Virus (EBV) as- 
sociated B u r k f t t  lymphoma (eBL); f i )  f i r )  L3-type acute 
lymphoblastfc leukemias (ALL) and i v) AIDS-associated und i f f e ren t i a ted  B-ce l l  lymphomas 
(AIM-UBL). 
presented f l  Mechanism o f  chromosomal t rans locat ion.  The p o s i t i o n  o f  chromosomal 
breakpoints on both chromosome 8 (c-myc) and 14 ( I  gH) var ies f n  eBL vs. sBL. Recombinations 
between t h e  IgHJ reg ion and sequences > 50 Kb upstream t o  c-myc are found i n  most eBL, and 
recombinations between the IgH S regfon and sequences w i t h i n  the  c-myc locus are found i n  
most sRL. 
sBL vs. eBL, suggest t h a t  t rans locat ions may occur as mistakes o f  d i f f e ren t i a t i on -s tage  
spec f f f c  IgH gene rearrangements, i.e. mistakes i n  V-D-J j o i n i n g  i n  the more fmnature eBL 
and mfstakes o f  IgH class-switching i n  the  more d i f f e r e n t i a t e d  sBL. i i )  
oncogene act ivat ion.  

Truncations o f  a 5' negative t ransc r ip t i ona l  regulatory  element and/or mutations o f  t h e  3 
border o f  exon I appear t o  be cons is ten t l y  involved. The funct ional  s ign i f icance o f  these 
two regions i n  normal o r  t rans located c-nyc genes w i l l  be discussed. f i i )  Role o f  C-myc 
t rans loca t i on  i n  B -ce l l  transformation. 
have been stud ied i n  the pu ta t i ve  pafiblogic t a r g e t  c e l l  o f  eBL. i.e. EBV-infected B-cel ls. 
Transfected c-myc genes, constf t u t f  ve ly  expressed under the  con t ro l  o f  df f f e r e n t  enhancer/ 
promoter elements, cause the malignant transformation o f  i n  v f t r o  EBV-infected B-ce l ls  and 
i n  v i vo  EBV-fnfected B-ce l ls  f rom AIDS pat ients .  The p n e n o t s e x p r e s s f o n  o f  t h i s  t rans -  
E r m i i i o n  inc ludes changes i n  morphology, clonogenic propert ies. serum dependency and i n  
- vivo tumor igenic f ty  and involves a negative regu la t i on  o f  the endogenous, nonnal c-nrjcgene 
expression. The fmpl fcat ions o f  these f i nd fngs  w i l l  be discussed i n  re la t fonsh fp  t o  the 
patho enesfs o f  BL and AIDS-UBL. 

b gene i n  the  6q- chromo- 
s m a l  aberrat ion present i n  25'/' ALL and 30'/' non Hodgkin l s a s  (NHLI w i l l  be d i s -  
cussed. ' I n  s f t u  hyb r id i za t i on  experiments i nd i ca te  t h a t  the c-myb locus i s  located i n  the 
proximity:- chrmosomal breakpoint o f  d i f f e r e n t  types of 6q- delet ions. S t r u c t u r a l  
a l t e r a t l o n s  (ampl i f lcat fon)  and funct ional  a l t e r a t f o n s  (overexpression) a l t e r a t f o n s  o f  the 
c-myb gene are detectable i n  a l l  6q- ALL o r  NHL tested. The re la t i onsh ip  between these 
findfngs. t h e  s t ruc tu re  o f  t h e  human c-nyb locus and the  con t ro l  o f  i t s  expression by a 
d f f f e ren t fa l  sp l i c i ng  mechanism w i l l  be p re l fm fna r f l y  presented. 

f )  
sporadic B u r k i t t  lymphomas (sBL); 

Recent f i nd ings  on the mechanism and r o l e  o f  these t rans locat ions w i l l  be 

These d i f f e r e n t  patterns, together  w i t h  the d i f f e r e n t  stage o f  d i f f e r e n t i a t i o n  o f  

Mechanism o f  c-myc 
S t ruc tu ra l  a l t e r a t i o n s  o f  t rans located c-myc genes have been found i n  

BL cases studied, suggestfng t h a t  they a re  necessary. i f  no t  su f f i c i en t ,  f o r  ac t i va t i yn .  

The b i o l o g i c a l  e f f e c t s  o f  ac t i va ted  c-nrjc genes 

Bfnal ly .  recent data on t h e  poss ib le  involvement o f  t h e  c 

THE *ONCOGENE IN  HUMAN CHRONIC MYELOGENOUS LEUKEMIA 

&en N. Witte. M.D. 

D 007 
The Phi ladelph ia chromosome, found i n  almost a l l  pa t i en ts  wi th chronic  

myelogenous leukemia, i s  known t o  express a chimeric messenger RNA o f  8.5 kb 
der ived from sequences on chromosomes 22 and 9. 
t he  chimeric RNA i s  der ived from a subset o f  the exons o f  the abl oncogene. 
po r t i on  o f  t he  exonic sequences o f  a gene r e f e r r e d  t o  as "bcr"= chromosome 
22 make up the amino-terminal p o r t i o n  o f  t h i s  chimeric messenger RNA and gene 
product. F u l l - l e n g t h  clones o f  t he  8.5 kb messenger RNA have beeen recen t l y  
obtained by our laboratory. The sequence analys is  o f  t h i s  l a r g e  messenger RNA 
reveals an except ional ly  G-C r i c h  5 '  unt rans lated region. 
reading frame i n i t f a t i n g  i n  sequences o f  the bc r  gene and reading through the 
- abl oncogene segnent has been determined. Theequence has an extremely h igh  
percentage of  ser fne residues i n  the  b c r  segment o f  the chfmerfc prote in .  

The chromosome 9 component o f  
A 

A complete open 
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Viruses and LeukemidLymphoma 

MOLECULAR PATHOGENESIS OF HUIUN T-CELL LEUKEWIA VIRUSES. Irvin S.Y. Chen. 
DO08 Alan J. Cann, Joseph D. Rosenblatt and William Wachsman. Division of 
Hematology-Oncology. Department of pedicine. UCLA School of Medicine. Los Angeles. CA 
90024. 

Human T-cell leukemia viruses, HTLV-I and HTLV-11. are related retroviruses which 
induce distinct T-cell malignancies in man. We have investigated the pathogenesis of 
HTLV-I1 at the molecular level in a recent patient who developed an atypical hairy-cell 
leukemia associated with HTLV-I1 infection. Characterization of  the virus. its 
integration sites on leukemic cells, its pattern o f  viral expression. and cells infected 
by the virus i n  vivo and i n  vitro provide strong evidence for an etiologic role of 
HTLV-I1 in this patient. Molecular cloning of the viral genome demonstrates the virus 
is related to but not identical to the original isolate of HTLV-11. also obtained from a 
patient wtth atypical hairy-cell leukemia. 

W have investigated T-cell transformation by HTLV by Investigating the functlon of 
a gene which is believed to be responsible for transformation by human T-cell leukemia 
viruses. This gene is termed the x gene (also referred to as lor, x-lor. and 
tat-rlrr). One property of the product of this gene is activation of transcription 
from the HTLV LTR; although both HTLV-I and HTLV-I1 activate the LTRs. there are 
differences in their properties. We Investigated these differences by constructing 
mutations in the x proteins and constructing recombinants between HTLV-I and HTLV-I1 
x proteins. analysing the phenotypes of the resultant molecules in transcriptional 
activation assays. Our results demonstrate some unusual properties of the x proteins 
which relate to their transcriptional activating properties. The aim of these studies 
is to gain further insight into the property of the x proteins. and ultimately. the 
role o f  these proteins In viral replication and T-cell transformation. 

Growth Factors and Receptors - I 

H U l M  GRANULDCYTE-IIACROPHA6E COLONY-STIWLATING FACTOR. Judith C. Gasson. 
Do09 Stephen D. Nimer. John F. DiPersio, Gayle Cocita Baldwin. Richard H. Weisbart 
and David W. Golde. Division of Hematology-Oncology, Department of Medicine. UCLA School 
of Medicine, Los Angeles. CA 90024. 

Human granulocyte-macrophage colony-stimulating factor (GM-CSF) i s  a 22.000 dalton 
glycoprotein produced by activated 1 lymphocytes, as well as fibroblasts and endothelial 
cells stimulated with various cytokines. This hematopoietic growth factor stimulates 
the proliferation of myelold precursors giving rise to mature neutrophils. eosinophils 
and monocytes. In addition to its effects on proliferation, GM-CSF increases the 
functional activity of mature effector cells in response to physiologic stimuli. 
Enhanced chemotaxis, oxidative metabolism. phagocytosis. and antibody-dependent 
cellmediated cytotoxiclty are observed in neutrophils pretreated with GM-CSF. All of 
the biological effects of GH-CSF appear to be mediated by a low number of high affinity 
(Kd = 10 to 60 pM) receptors on responsive cells including neutrophils. eosinophils, 
leukemic cell lines, and fresh cells from myelold leukemias. 

GM-CSF is encoded by a gene approximately 2.5 kb in length, localized to the long 
a m  of chromosome 5 .  We have prepared recombinant constructs linking the 5’ flanking 
sequences of GM-CSF to the bacterial chloramphenicol acetyl transferase (CAT) gene. 
When transfected into human T-lymphoblast cell lines. expression o f  the CAT gene is 
dependent upon stimulation of the cells with lectin, phorbol esters, or monoclonal 
antibodies. These results suggest that sequences important for regulation of GM-CSF 
expression in activated T lymphocytes are located upstream from the coding region. 

Clinical trials of this important hemopoietin are currently underway to enhance host 
defense in lrmnunodeficient patients. 
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-IN-) REGJlATEiI GlXWEi OF NOIIMAL AND TRI+NSFOR-IED HEN&TOHIIETIC STEH CELLS, 
D 010 J-S N. file*, JOM L. Clevelandt, Michael wan*, Ya& *instein*, and ulf R. 
RawT, *KI-&ederick Cancer *search Facility, BRI-Basic &search program, &&rick, MD 
21701. tLaborator.y of Viral Carcinogenesis, National Cancer Institute, Frederick, MD 21701. 
IL-3 supports the proliferation and differentiation of hematopoietic stem cells in vitm to 
a variety of lineages. To define the genes which are involved we have examined Ee-ts 
of various oncogenes on primary henatopoietic cells or on I G 3  dependent cell lbs; 
alternatively we have associated the rearrangement of proteOnqenes in leukemia cell lines 
with alterations of normal functions. 
- fm, can abrogate the requirement for I G 3  for growth and are speculated to interrupt the 
normal signal transnission pathway induced by IG3. 
can 'innnrtalize" functid maSt cells for growth in vitm including abl which also abrogate 
the requi-nts for growth factors and ras, E, a Z r a f i c h  do notalter the requirements 
for IL-3. 
of proliferation. Mne of the abwe oncogenes affect the differentiation of cells in primary 
cultures. 
truncation of the 4 gene are zaed with alterations in differentiation and are not 
associated with alterations in growth factor requirements. 
oncogenes on growth regulation or differentiation may contribute to the evolution in the 
transformed phenotypes of hemtopietic tmrs. 
&search sp3nsored by the National Cancer Institute, IXMS, under mntract NO. N01-23909 
with Bionetics Peesearch, Inc. 

A nunber of onqenes, including z, e, G, and 

In primary cultures several oncogenes 

'Ibis group of oncogenes is s-ated to affect functions which regulate the rate 

With both in vim and in vitro derived cell lines retroviral integrations, and 

%e varying effects of 

TRANSFORMATION POTENTIAL OF THE c-fms PROTO-ONCOGENE. M. F. Roussel', T. DullL, 
Do11 C.W. Rettenmierl, P. Ralph3, A. Uzich2 and C.J. Sherrl. St. Jude Children's 
Research Hospital, Memphis, TN1, Genentech, San Francisco' and Cetus Corp3, Emeryville. CA. 

The product of the c-& proto-oncogene is related and probably identical to the 
receptor for the macrophage colony stimulating factor, CSF-1 (M-CSF). The v-fms oncogene 
of the McDonough strain of feline sarcoma virus (SM-FeSV) encodes an analogous =coprotein 
that includes the ligand binding domain. transmembrane spanning region, and tyrosine kinase 
domain of the CSF-1 receptor. The proto-oncogene and oncogene products differ structurally 
from one another at their extreme C-terminal ends where 40 amino acids of the CSF-1 recep- 
tor were replaced by 11 unrelated C-terminal residues in the v-fma roduct. The unique 
region of the normal receptor includes a single tyrosine residue (tyrg69, whose phosphory- 
lation might negatively regulate the receptor kinase activity. 

Although the v-fms gene transforms fibroblasts and produces fibrosarcomas in animals, 
SM-FeSV has never been shown to induce hematologic malignancy. When the v-fma gene was 
introduced into an SV40-immortalized. CSF-1 dependent murine macrophage cell line, the 
cells became factor independent and tumorigenic in nude mice. yielding histocytic sarco- 
mas. The transformed macrophages did not synthesize CSF-1 and coexpressed unaltered levels 
of CSF-1 receptors which could be rapidly down modulated in response to CSF-1 OK phorbol 
ester. Thus, v-fms transformation was mediated by constitutive kinase activity, and not by 
autocrine stimulation or by signals which transmodulated the c-fms proto-oncogene product. 

Insertion of human c-fms cDNA into mouse NIH-3T3 cells stimulated CSF-1 dependent 
fibroblast proliferation; receptor transduction was therefore sufficient to enable NIH-3T3 
cells to respond to a hematopoietic growth factor. Mutation of wild-type ~ - e ( t y r ~ ~ ~ )  to 
~-frns(phe~~~) did not in itself result in transforming activity. However, cotransfection 
of ~-fms(tyr~~~) with CSF-1 cDNA into NIH-3T3 cells induced foci of transformed cells at a 
low efficiency, whereas cotransfection of the c-frn~(phe~~~) and CSF-1 genes generated foci 
as efficiently as v-fms. The effect of the phe9-mutation was therefore unmasked when the 
mutated receptor wasxpresaed with an endogenous Ligand, implying that tyr969 is important 
in regulating the growth-promoting effects of CSF-1 induced signals. In the absence of 
CSF-1, chimeric v-fms/~-fms(tyr~~~) genes encoding the unique c-fma C-terminus transformed 
NIH-3T3 cells inefficiently, whereas identical chimeras ~ o n t a i n i n G h e ~ ~ 9  were 8s active as 
the v-fms oncogene in transformation. Thus, complete oncogenic activation of c-fms appears 
to require two genetic events: one which alters a putative regulatory site at t y 7  in the 
C-terminus. and a second which simulates a ligand-induced conformational change, rendering 
a CSF-1 independent signal. 
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REGULATION OF COLONY STIMULATING FACTOR-1 AND HEMOPOIETIN-1, E. Richard Stanley, 
Vincent Praloran and Anna Bartocci. D 012 

of Cell Biology, Albert Einstein Collegecof Medicine, Bronx, NY 10461, 
Colony stimulating factor-1 (CSF-1) is a homodimeric glycoprotein that selectively regulates 
the survival, proliferation and differentiation of mononuclear phagocytes (CSF-1 dependent 
precursor4monoblast--tpromonocyte --+ monocyte+macrophage). It is produced by fibrolasts 
and possibly other cell types and occurs in a variety of adult mouae tissues (reviewed in 1). 
CSF-1 circulates at biologically active concentrations (0.5-1.0 nM) and is selectivelycleared 
from the circulation by macrophages via CSF-1 receptor mediated endocytosis and intracellular 
destruction. 
selectively control the circulating concentration of the growth factor that regulates their 
production. 
Hemopoletin-1 (H-1) is a 17,000 M protein which regulates the most primitive hemopoietic 
cells yet shown to proliferate an3 differentiate in vitro (2 ,  3). 
effect on hemopoietic cell proliferation. 
to act on more primitive cells than they alone can act on (2, 4). 
creases the plating efficiency of primitive hemopoietic cells cultured with CSF-1 (T.R. 
Bradley, personal conrmunic.) or IL-3 (4). However, in the presence of CSF-1, the result- 
ing colonies are composed entirely of mononuclear phagocytes,, whereas with IL-3 they are 
composed of small blast cells, megakaryocytes, erythroid precursors, granulocytes and macro- 
phages. whose circulating levels are de- 
termined by macrophage numbers, to channel multipotent cells into particuldr cell lineages. 

1. Stanley, ER, Guilbert, U, Tushinski, RJ, Bartelmsr, SH (1983) CSF-1 - A mononuclear pha- 
gocyte lineage-specific hemopoietic growth factor. J.Cell Biochem. g:151-159. 
2 .  Barrelmez, SH, Stanley, ER (1985) Synergism between hemopoietic growth factors (HGFs) de- 
tected by their effects,on cells bearing receptors for a lineage specific HGF: Assay of hemo- 
poietin-1 J.Cell.Physio1. =:370-378. 
3. Jubinsky, PT, Stanley, ER (1985) Purification of hemopoietin-1, a multilineage hemopoietic 
growth factor. Proc. Nat. Acad. Sci. E:2764-2768. 
4 .  Stanley, ER, Bartocci, A, Patinkin, D, Rosendaal. M, Bradley, TR (1986) Regulation ofvery 
primitive multipotent. hemopoietic cells by hemopoietin-1. Cell g:667-674. 
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This clearance represents an elegant feedback mechanism by which macrophages 

H-1 alone has no detectable 
Instead, it allows other hemopoietic growth factors 

Thus H-1 dramatically in- 

Thus H-1 may enable growth factors,such as CSF-1 

ABNORMAL EXPRESSION OF INTRTLEUKIN-3 AND LEUKEMIA, Ian G. Young, The John Curtin 
School of Medical Research, The Australian National University, Canberra, Australia. 013 

Disturbances in the normal regulation of haemopoiesis by IL-3 and other haemopoietic growth 
regulators are one potential mechanism leading to the leukemias. 
growth factor gene by a cell also expressing a functional receptor for that factor allows a 
haemopoietic progenitor to escape from normal regulation and may be an important first step 
lead n 
geni’’ has facilitated the detection of chances which lead to abnormal gene expression and 
also has enabled the construction of retroviral factors expressing IL-3. 

abnormal IL-3 expression. It has been proposed by a number of workers that the genetic 
change leading to the constitutive synthesis of IL-3 may have been an important step in the 
development of the original leukemia from which the WEHI-3 cell line was derived. Southern 
transfer analysis of DNA from WEHI-3B revealed an alteration in the vicinity of the IL-3 
gene. 
and alteration in gene expression is due to the insertion of an endogenout retroviral 
element, an intraciste nal A particle gemone, near the IL-3 gene promoter . 

To more directly te6 the role of autostimulatory loops in leukemogenesis we have 
initiated a series of experiments5 using a retroviral expression vector to insert the IL-3 
gene into the factor dependent on the continued presence of exogenously-supplied growth 
factors (IL-3 or GM-CSF). A retroviral shuttle vector (fpGV-IL3) has been constructed which 
carries the IL-3 gene and has been used to convert FDC-PI cells into constitutive producers 
of IL-3. These cells (GDC-P1-IL3) were shown to be capable of independent growth, although 
their growth was completely inhibited by addition of an anti-IL-3 antibody. These findings 
indicate that the growth of FDC-PI-IL3 cells is stimulated by endogenously produced IL-3. 
The FDC-P1-IL3 cells were shown to be leukemogenic. whereas normal bone marrow cells 
similarly treated with the fpGV-IL3 expression vector were not. Additional experiments are 
in progress with populations of autocrine-stimulated bone marrow cells to try and determine 
what additional genetic changes are required for the development of tumorigenicity. 

1. Sporn, M.B. and Roberts, A.B. (1985) Nature 313, 745-747. 
2 .  Fung. M.-C., Hapel, A.J.,  Ymer, S . ,  Cohen. D.R., Johnson, R . M . ,  Campbell, H.D. and Young, 
I.G. (1984) Nature 307, 233-237. 
3. Campbell, H.D., Ymer, S . .  Fung, M.-C. and Young, I.G. (1985) Eur. J. Biochem. 150, 297-304 
4. Ymer, S.. Tucker, W.Q.J., Sanderson, C.J., Hapel, A . J . .  Campbell, H.D. and Young, I.G. 
(1985) Nature 317, 255-257. 
5. Hapel, A.J., Vande Woude, G., Campbell, H.D., Young, I.G. and Robins, T. (1986) Lymphokine 
Res. In Press. 

Abnormal expression of a 

to the development of tumorigenicity.‘ Our characterization of the murine IL-3 

The murine myelomonocytic leukemia line WEHI-3B produces IL-3 constitutively and thus shows 

We have recently studied this rearrangement in detail and shown that the rearrangement 
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Growth Factors and Receptors - I1 
IN VIVO ACTION OF RECOMBINANT HUMAN GCSF IN NORMAL, LEUKEMIC OR MYELOSUPPRESSED 

D 014 MICE. Malcolm A.S. Moore, David Warren and Lawrence M. Souza. Lab for Developmental 
Hematopoiesis. Memorial Sloan-Kettering Cancer Center, New York, N.Y., 10021 and Amgen 
(LMS). Thousand Oaks, CA 91320. 

Recombinant human granulocyte colony stimulating factor (rh-G-CSF) produced a dose 
dependent sustained neutrophil leukocytosis following twice daily ip injections in C3H/HeJ. 
Balblc and B6D2F mice. Marked splenomegaly developed, associated with extramedullary 
erythropoiesis, &anulopoiesis and elevated megakaryocyte production. Total CFU-GM 
responsive to IL-3. GM-CSF. CSF-1 and GCSF were increased 3-5 fold, and CFU-s 2-3 fold by 
days 7-14. Following cyclophosphamide treatment (200mg/kg) of C3H/HeJ mice, G-CSF abolished 
the neutrophil nadir at days 4-5 and promoted an absolute neutrophil leukocytosis 15 fold 
greater than in mice treated with cyclophosphamide alone by days 7-14. Repeated courses of 
cyclophosphamide up to 9x200mg/kg over 13 weeks were administered with intermittent G-CSF 
treatment. resulting in prolongation of survival and persisting neutrophil leucocytosis. 
Recovery from 5-fluorouracil (150mg/kg) was also accelerated following GCSF treatment with 
neutrophils increased 10 fold by D7 and 100 fold by D14. Recovery from graded doses of 
irradiation (250,500,750 rad) was accelerated by GCSF treatment with myelopoiesis increased 
7 fold within one week and erythropoiesis and BFU-E production increased 7-9 fold in two 
weeks. CFU-s and CFU-GM populations regenerated more rapidly in GCSF treated, sublethally 
irradiated mice given G-CSF. Further evidence that availability of stem cells was not the 
sole determinant in recovery from irradiation was provided by analysis of lethally 
irradiated mice transplanted with limiting numbers of syngeneic bone marrow cells. G-CSF 
therapy doubled the number of hematopoietic cells generated in transplanted mice within two 
weeks and increased neutrophil numbers 65 fold. Early stem cells (CFU-s.CFU-GEPIM) were 
increased 3 fold, and later progenitors (BFIJ-E, CFU-GEM, CFU-Meg) 4-12 fold in this time. 
with the major increase being in the splenic population. In addition to promoting mature 
neutrophil production and accelerating stem and progenitor cell regeneration in various 
myelosuppressed states, G-CSF in vitro promotes neutrophil differentiation of the WEHI-3B 
differentiation-inducible murine myelomonocytic leukemia, limits its self-renewal potential 
and suppresses its leukemogenic potential upon subsequent transfer to syngeneis Balb/c mice. 
In vivo treatment of mice injected subcutaneously or intraperitoneally with 10 WEHI-3 cells 
with daily G-CSF4prolonged median survival from 19 to 33 days. With lower initial leukemic 
cell inocula (10 ), long-term cures of 80% of mice were obtained with G-CSF therapy. 

COLONY-STIMULATING FACTOR RECEPTORS AND HEMOPOIETIC CELL DIFFERENTIATION, Nicos A. 
Nicola. Walter and Eliza Hall Institute of Medical Research, P.O. Royal Melbourne D 015 

Hospital, Victoria 3052, Australia. 
Four murme colony-stimulating factors (CSF's) are known that regulate the production of 
granulocytes and macrophages - G-CSF, M-CSF (CSF-I), GM-CSF and Multi-CSF (11.-3). The 
biological specificities of these CSF's are highly complex, overlapping and concentration- 
dependent. In particular, the CSF's have a hierarchical organization with Multi-CSF and 
GM-CSF having broad cellular specificities while the actions of G-CSF and H-CSF are 
essentially lineage-restricted. 
the cellular and molecular specificities of CSF binding interactions have been studied on 
normal cells, cell lines and leukemic cells. Although each CSF receptor was shown to be 
unique with no ability to directly bind any other CSF. the CSF's displayed an ability to 
indirectly down-modulate ('trans-modulate') other CSF receptors on murine bone marrow cells. 
This pattern of CSF receptor trans-modulation was rapid, dose-dependent and showed the same 
type of hierarchical organization as observed for the biological activities of the CSF's. 
It suggested a model of CSF action involving proliferaLion-inducing receptors (those for 
Multi-CSF and GM-CSF) and differentiation-inducing receptors (those for G-CSF and M-CSF) 
where actions are coupled by the process of receptor trans-modulation. This model is 
consistent with the cellular distribution of CSF receptors and the concentration-dependence 
of CSF actions. Moreover. it has important implications for the generation of myeloid 
leukemias and the possibility of using differentiation-inducers to suppress leukemic cell 
self-renewal. 

Iodinated derivatives of each CSF have been prepared and 
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GROWTH FACTOR-DEPENDENT PROLIFERATION OF HUMAN LEUKEMIC CELLS, Giovanni Rovera, The 
Wistar  I n s t i t u t e ,  Phi ladelphia, Pennsylvania 19104. DO16 

Nine permanent c e l l  l i n e s  were establ ished from 50 consecutive cases o f  acute childhood 
leukemias (18%) dur ing screening t o  def ine t h e i r  i n  v i t r o  growth fac to r  requirements. 
inc luded 3/7 T-ALL, 3/13 AML and 3/30 pre-B-ALL; x l t h e e s t a b l i s h e d  l i n e s  had an abnormal 
karyotype. Only 5 of t he  9 grew imnediately i n  Iscove’s modif ied Dulbecco’s medium (IMDM) 
supplemented w i t h  FBS; t h e  o the r  l i n e s  requi red growth factors present i n  the  condit ioned 
media (CM) o f  human tumor c e l l  l i n e s  (Mo, JBL-1, 5637, SW879) t o  maintain growth i n  ea r l y  
passages. 

The great ma jo r i t y  o f  AML (10/13), f ree  of adherent stromal c e l l s ,  could be cu l tured f o r  
a t  l eas t  8 weeks i n  IMDM supplemented w i t h  CM. P u r i f i c a t i o n  o f  the ac t i ve  f rac t i ons  and 
analys is  w i t h  b lock ing ant isera ind icated t h a t  t he  l i m i t e d  pool expansion o f  the leukemic 
c e l l s  was due t o  the presence o f  GM-CSF. and rhGM-CSF could reproduce the  same p r o l i f e r a t i v e  
response. 

A t  l e a s t  two other  fac to rs  produced by s o l i d  tumor c e l l  l i n e s  were i d e n t i f i e d  tha t  
s t imulated AML c e l l  p r o l i f e r a t i o n .  These fac to rs  d i f f e r e d  i n  chromatographic migrat ion 
p roper t i es  and i n  r e a c t i v i t y  w i t h  antiserum t o  GM-CSF and t o  G-CSF. 

was co r re la ted  w i t h  terminal  d i f f e r e n t i a t i o n ,  which i n  a l l  cases was morphological ly and 
imnunophenotypically abnormal. This suggests t h a t  t he  leukemic populat ion requires addi- 
t i o n a l  f ac to rs  i n  order t o  remain se l f -mainta in ing i n  v i t r o .  

Unexpectedly, 2 h i g h l y  imnature T-ALL requi red m - m o r  growth. While one o f  these 
c e l l  l i n e s  (a biphenotypic T-myelomonocytic) rap id l y  became growth factor-independent, the 
o the r  (TALL-101) requi red the continuous presence o f  GM-CSF. GM-CSF-induced expression o f  
I L2  receptor  on the  surface o f  TALL-101 
s t imulated the growth o f  t he  ce l l s .  TALL-101 c e l l s  can grow i n  synthet ic  medium e i t h e r  i n  
t h e  presence o f  h igh concentrat ions (100 U / m l )  o f  GM-CSF o r  o f  lower concentrat ions o f  both 
GM-CSF and IL2. 
5%. a populat ion a r i ses  t h a t  becomes hemopoietic growth factor-independent. but  requires 
serum f o r  growth. 
cu l tu red  i n  GM-CSFcontaining medium. 
modi f ied by a v a r i e t y  o f  f ac to rs  but terminal  d i f f e r e n t i a t i o n  o f  these c e l l s  cannot be 
i nduced. 

I n a b i l i t y  t o  e f f i c i e n t l y  induce terminal d i f f e r e n t i a t i o n  i n  v i t r o  us ing a va r ie t y  o f  
phys io log ica l  and nonphysiological agents was comnonly o b s e r v g  -1 the establ ished human 
leukemic l ines.  

These 

P r o l i f e r a t i o n  gradual ly  decreased i n  the GM-CSF-dependent AML c u l t u r e  and the decrease 

c e l l s  and add i t i on  o f  IL2 t o  the c u l t u r e  f u r t h e r  

When the c e l l s  are kept i n  medium w i t h  FBS a t  concentrat ions higher than 

However, t h i s  apparent independence i s  reversed when the  c e l l s  are again 
The surface phenotype o f  TALL-101 c e l l s  can be 

TRANSFORnING GROmH FACTOR PRODUCTION BY A HUMAN PRE-B LEUKEMIA, R. Graham Smith, 
D 017 Jerry Zack and Brad Ozanne, Univ. of Texas Health Science Center, Dallas, TX 75235. 
Transforming growth factors (TGFs) are a group of proteins isolated from many different 
tumor cell types, which induce normal cells to grow as if they were transformed. Two 
classes of TGFs have been described: TGF , which binds the receptor for epidermal growth 
factor (EGF); and TGF , which binds a difyerent receptor. The rat fibroblastoid cell Iine 
NRK-49F requires both’TGF We 
have found that the human%cute l&hoblastic leukemia cell line SMS-SB produces an activity 
which promotes the growth of NRK-49F cells in agar. This activity does not require either 
TGFa or TGF Serum-free conditioned medium from SMS-SB cells (SBSFCM) also contains a 
mitogen for guiescent NRK-49F cells. A panel of other human lymphoid tumor lines have been 
tested as well; the results show that production of this TGF activity is not a unique 
property of SMS-SB cells. Chromatographic and functional studies suggest that SBSFCM 
contains at least two different TGF activities. Both of these activities appear to be 
unrelated to EGF, TGF TGF insulin, transferrin, insulin-like growth factor 1, fibroblast 
growth factor, endoGelia!’ cell growth factor, hematopoietic cell colony stimulating 
factors, B cell growth factors and interleukins 1 or 2. Purification of these factors from 
SBSFCM should further clarify their relationship, if any, to known mitogens. Experiments 
are also underway to understand other biologic activities of these TGFs and to ascertain 
whether they may play any role, direct o r  indirect, in the transformation of the cells which 
release them. 

and TGF , acting in concert, to form colonies in soft agar. 
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NORHAL AND A F i N O W  REGIKATION OF IL-2 RECEPTOR EXPRESSION, Thomas A. Waldmann, 
Metabolism Branch, National Cancer Institute, NIH. Bethesda, MD 20R92. D 018 

Antigen or mitogen-induced activation of resting T-cells induces the synthesis of 
interleukin-2 (IL-2). Resting T-cells do not express 11.-2 receptors, but receptors 
are rapidly expressed on T-cells following activation. Failure of the production 
of either the growth factor or its receptor results in a failure of the T-cell 
immune response. Two XL-2 binding peptides a 55kd Tac peptide and an independent 
75kd peptide are coexpressed in a multichain receptor on activated T-cells in order 
to achieve high affinity binding. 
the IL-2 receptor has been used to purify the 55kd receptor. 
peptide that is post-translationally glycosylated to a 55kd mature form. The amino 
acid sequence of the IL-2 receptor deduced from cnNA clones indicates that this 
peptide is composed of 272 amino acids including a signal peptide 21 amino acids in 
length. There is a single 19 amino acid transmembrane domain and (i short intracyto- 
plasmic domain composed of 13 amino acids at the carhoxytewinus. 
resting T cells human T-cell lymphotrophic virus I (HTLV-I) associated adult T-cell 
leukemia cells constitutively express large numbers of IL-2 receptors. 
the fact that IL-2 receptors are present on the malignant T-cells but not on normal 
resting cells clinical trials have been initiated in which patients with adult T-cell 
leukemia are treated with unmodified anti-Tac or with Pseudornonas toxin conjugates of 
anti-Tac. 
that conjngates of anti-Tac with the alpha-emitting radionuclide bismuth-212 eliminated 
greater than 98;2 of the proliferative capacity of HUT 102 cells with only A modest 
effect on IL-2 receptor negative lines. 
potential therapeutic agent to eliminate activated IL-2 receptor expressing T-cells 
in other clinical states including certain autoimmune disorders and in protocols 
involving organ allografts. 

Anti-Tac. a monoclonal antihody that recognizes 
The receptor is a 33kd 

In contrast to 

To exploit 

These theraputic studies have been extended in Vitro by the demonstration 

Finally anti-Tac is being evaluated as a 

Hematopoietic Stem Cells and Differentiation 

MARROW S T R O W  CKLL REGULATION OF CLONAL. HEMATOPOIETIC STEM CELL SELF RENEWAL 
D 019 AND C0MMIT"T. Joel S. Gteenberger. Pervin Anklesaria. Hatsusugu Ohta, T.J. 
PitzGerald. Valerie Klassen. and Mary Ann Sakakeeny. Dept. of Radiation Oncology, Univ. 
of Massachusetts Medical Center, Worcester. MA 01605. 
Permanent multipotential hematopoietic stem cell line B6SUt proliferates in liquid sus- 
pension culture in multi-CSP (IL-3) and differentiates to hemoglobinized macroscopic CFU- 
GWM in semisolid culture in IL-3 and erythropoietin. Recombinant GM-CSF. or M-CSF. fail 
to induce colony formation. The cells '*home" in vivo to the spleen or to implanted 
cellulose acetate membranes. To study regulation of stem cell growth by stromal cells of 
the marrow microenvironment permanent stromal cell lines were derived from marrow 
cultures of C3HlHeJ. Sl /S ld ,  micropthalmic-osteopetrotic milmi, and C57BLl6.J mice 
carrying the isoenzyme GPI-la from mus Castaneous (B6.Cast-GPI-la). The latter cell line 
was readily identifiable in vitro by immunoperoxidase staining to GPI-la. 
In the absence of detectable IL-3 poly-A messenger RNA in extracts from clonal C3HlHe.l 
marrow stromal cell line D Z R I I .  proliferation of B6SUtA cells was stimulated by coculti- 
vation. Adherence and proliferation was further stimulated by x-irradiation of plateau 
phase D Z R I I  cells. Several weeks cocultivation of IL-3 dependent hematopoietic progeni- 
tor cells with x-irradiated cloned stromal cell lines induced factor-independent sub- 
clonal lines that formed monomyeloid tumors in vivo. Sl/Sld cell lines did not support 
B6SUt cells in vitro. Both uncloned populations of fresh marrow stromal cells and cloned 
permanent stromal cell lines supported engrafted pooled fresh hematopoietic stem cells 3 - vitro for 7 to 16 weeks. Engraftment in vivo of permanent cloned bone marrow stromal 
cell line GPIa to total-body-irradiated C57BL/6mice resulted in successful seeding of 
marrow cavities Thus, bone marrow 
stromal cell lines stimulate homing and self renewal of both uncloned and clonal IL-3 
dependent hematopoietic progenitor cell lines in the absence of detectable IL-3. 
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TUMOR NECROSIS PACTiXia (TNPa) AND BglUTOWIESIS. 8. Phillip Koeffler. Andreas 
D 020 fobler, John Ranyard. Donald Johnaon. Division of H e M t O l O ~ / O ~ C 0 1 0 ~ ,  University 
of California. Los Ange~les. CA 90024: Relnhold Nuaker. Univeraity Rospital Oronshadern, 

Reccwbinant (roc.) TNFa potently inhibit. the clonogenic cells from 6 of 9 human myeloid 
leukemia cell liaaa rith a 50% inhibitory concentration (EDao) that ranged betueen 6 and 
150 U/ml. A decrease in mA-. RM- and protein aynthesis and in cloning efficiency 
occurred rithin 3 hours of exposure of HL-60 promyelocytea to m a .  Fresh leukemia cells 
from 12 of 15 patient. ritb weloid leukemia were aenaitive to TNFa in the clonoaenic assay 
for leukemic cells. with M BDm in the range of 20-2.100 U/ml. T N k  also auppressed 
normal myeloid progenitora from 0 normal donors, houever. the degree of suppression 
atrongly depended on the source of colony stimulating factor uaed in the aasay; the TNPa 
BDm varied between 100 U/ml in the preaence of roc. 0-CSP and S0,OOO U/ml in the presence 
of roc. W-CSP. Part of the action of TWO on myeloid leukemia cells probably can be 
explained by induction of terminal differentiation ('90% HL-60 at 20 U/ml TWFa). No 
correlation exist. b e t m n  the receptor number for TNPa (range 0-1900 per cell. with 
SO-SO pH) and the biologic effect on myeloid cell. with the exception that ta-retinoic 
acid (lo-%) increased the TNFa receptors tro-fold on 5-60 cell. and aynergiatically 
enhanced the ability of TNFa to inhibit RG-60 clonal grortb. Northern blot analysis and 
transcriptional run-on erperi.enta s h e d  that T N h  rapidly decreaaed levels of c m  
transcription in 5-60 cells and this transcriptional control did not require synthesis of 
Mother protein. Trr.nscriptiona1 rate. and "A levels of &actin did not cbange in HL-60 
cells cultured rith m a  under similar conditions. Tranacription of C- n a  not affected 
by m a  in EL-00 variant cells uhich are resistant to the cytotoxic effects of TNPa. Sow 
of the cytotoxicity of TIWa MY be explained by a direct effect of TNPa on c-.yc transcrip- 
tion. Further studies s h d  that m a .  but not TKTB. is a strong stimulant to the 
accuulation of 0- and W-CSP protein and .RlsA in fibroblast cell.. W -  and 0-CSP mRNA 
levela increased within 1 and 4 bra. reapectively of exposure to THPa (200 Uhl). The 
OW-CSP synthesized by fibroblasts cultured ritb T N h  is heterogenously glycoaylated and has 
a similar molecular might aa oherved in activated T-1y.phocytea (15-30 u)); the "A from 
TNFa-stimlated fibroblaats ham a half-life aimilar to phorbol diaster stimulated T-lympho- 
cytes (M hrs) and the atut site is tbe same as that observed in PHA-activated T-lympho- 
cytes. Stimulation of detectable level. of 0-CSP .RwA by TNPa ia inhibited by cyclohex- 
U ~ ~ C I .  and further atudies suggest that levela of the 0- and QM-CSP .RwA CM be controlled 
at the poattrutslational level. Taken together. the data suggests tbat TIWa can have 
profound effects on normal and abnormal heutopoleaia. 

Nnnich, west 0s-y. 

INDUCED DIFFERENTIATION OF TRANSFORED CELLS: I(OOULATI0N OF SENE EXPRESSIOM 
D 021 - 
P.A. Marks, R. Ramsay, K. Ikeda, R.A. R l fk ind,  Memorial Sloan-Kettering Cancer Center New 
York 10021. 

c e l l  d i f f e r e n t i a t i o n .  Studies w i t h  these c e l l s  and various other systems demonstrate t h a t  
transformatfon does not necessari ly destroy the po ten t i a l  o f  c e l l s  t o  express 
d i f f e r e n t i a t e d  phenotype. 
expression i n  MEL ce l l s ,  i n  pa r t i cu la r ,  genes f o r  the e ry th ro id  phenotype, a1 and p a J  
globfns; f o r  general metabolic function, rRNA, and genes poss ib ly  re la ted  t o  regulat ion o f  
Cel l  p ro l f f e ra t i on .  c-myc. c-myb, c-fos and p53. HMBA induced MEL d i f f e r e n t i a t i o n  i s  a 
mu l t i - s tep  process. During the ea r l y  period, when c e l l s  remain uncomnitted as ind icated 
by the fact t h a t  upon removal from cu l tu re  w i th  Inducer t o  f resh medium, c e l l s  w i l l  
continue t o  p r o l i f e r a t e  and not d i f f e r e n t i a t e ,  HMBA causes a decrease i n  c-myc and c-myb 
and an increase i n  c-fos mRNA l eve l s  and a decrease i n  p53 p ro te in  w f t h i n  4 t o  6 hr. 
Comnitment i s  detectable by 12 t o  18 hrs.. c-myc i n  mRNA l eve l  re turns t o  tha t  o f  
uninduced c e l l s  by 12 hrs.. but c-myb remains depressed. Dexamethasone i n h i b i t s  HMBA 
induced MEL c e l l  d i f f e r e n t i a t i o n  and i n h i b i t s  continued suppression o f  c-myb RRNA l e v e l s  
but does not a f f e c t  t he  ea r l y  changes i n  proto-oncogene expression. Hemin. which induces 
MEL c e l l s  t o  accumulate g lob in mRNAs but not comnitment t o  terminal c e l l  d iv is ion,  does 
not suppress c-myb expression. Thus, the e a r l y  t rans ien t  a l t e ra t i ons  i n  proto-oncogene 
expression may be important t o  HMBA induced comnitment, but continued suppression o f  
c-myb appears t o  be a cha rac te r i s t i c  o f  terminal c e l l  d i f f e r e n t i a t i o n .  

I n  
uninduced c e l l s  ce r ta in  chromatin s t ruc tu ra l  changes i n  the g lob in gene domains associated 
w i th  the conf igurat fon o f  a c t i v e l y  t ranscr ibed genes ex is ts .  e.g., p a r t i a l  nucleosme 
dfsruption. Increase i n  DNase s e n s t t i v f t y  and hypomethylatton, but the genes are not 
a c t i v e l y  transcribed. 
HSS 5 '  t o  the a and p-globin cap s f tes.  and ac t i ve  t ranscr tp t ion.  
expression o f  a nunber o f  o ther  DNA sequences I n  r e l a t i o n  t o  comnitment t o  terminal c e l l  
d l v i s ion .  

Hexamethylene bisacetamide (HMBA) i s  an e f f e c t i v e  inducer o f  erythroleukemia (MEL) 

These studies focus on HMBA induced modulation o f  gene 

HMBA induces a 20-3Ox Increase I n  t r a n s c r i p t i o n  o f  a1 and p maJ-globin genes. 

HMBA causes f u r t h e r  nucleosme destruction, development o f  ONase I 
HMBA modulates 
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RMSIOLOGY OF I€MOPOIETIC S m  CELLS STWIEO IN SP(I-SOLID CLILTLRE, Makio Ogawa, VA 
D 022 Medical Center and Medical Lhiversity of South Carolina, Charleston, SC. 
The main feature of the hemopoietic system is its very stable, life-long process of cellular 
turnover. This process i s  supported by stem cells which possess self-renewal capacity and 
the ability to generate progenitors comnitted to differentiation in individual hemopoietic 
lineages. bring the past two decades, clonal culture assays provided the means to study 
the mechanisms of stem cell fcnctions. Host recently, m i n e  blast cell colonies identified 
in our laboratory provided a cnique tool to study stem cells & vitro. Micromanipulation of 
individual blast cells and their paired progenies provided experimental data which are w n -  
sistent with the stochastic model o f  stem cell differentiation. Our studies also suggested 
that interleukin-3 (IL-3) provides a permissive environment for the sustained proliferation 
of early hempoietic progenitors but it does rot trigger proliferation of stem Cells. 
There is growing evidence suggesting that factors such as interleukin-1 and tunor-necrosis 
factqr stimulate a variety of cells which in turn release mlony-stimulating factors 
(CSF s) .  In addition, these factors appear to overlap in their target progenitors. In 
order to study the precise mechanisms of CSF actions, it is necessary t o  examine the effects 
of purified factors on purified progenitors in serun-free cultures. We recently developed a 
wnsistent hunan blast cell colony assay. We observed that hunan IL-3 is capable of sup- 
porting the formation of blast cell colonies and is more effective than hunan GM-CSF in the 
sqport of multilineage colonies. Finally, I will also discuss our efforts to develop a 
serun-free culture for purified hunan progenitors. 

Immunology of Leukemia and Lymphoma 

D 023 
Seto, Uinfried Graninger, Richard Hockett, John Wright and Ajay Bakhshi, Washington 
University School of Medicine, St. Louis, MO 63110 and National Institutes of Health, 
Bethesda. MD 20892. 

The chromosomal translocations of B cell neoplasms characteristically involve the 
imnunoglobulin (Ig) gene loci. 
in over 80% of follicular lymphomas. 
18q21 germline substrates and both reciprocal products, derivative (der) 14 and der 18 
revealed insights into the mechanism of translocation. The t(14;18) i s  not fully 
reciprocal as the der 14 oreakpoint juxtaposes 18q21 with the 5' end of JH while the der 
18 juncture is with the 3' end of OH segments. Furtnermore, extranucleotides resembling 
"N" segments are found at the chromosomal junctures indicating that the brear on 14 is 
mediated oy Ig recomoinase at a pre 8 cell stage. 
a 2.8Ko major DreakpOint region (mbr) (70%) and most fall within out 150bp. However, no 
Ig-like rearrangement signals are present, but instead the mechanism of breakage on 18 
appears to be a random, staggered dsONA break. A functional basis for the focused breaks 
at 18q21 results from the interruption of a 3' exon of a 8 cell associated gene (BC1-2) at 
18q21. cDNAs of translocated and germline products reveal a fusion transcript in t(14;18) 
lympnomas. This gene is normally highly expressed in pre B cells (time of translocation) 
and down regulated in mature 8 cells; however t(14;18) mature 6 lymphomas have a 
deregulated gene. Thus, the t(14;18) is 8 lineage-associated because i t  translocates a 
pre 8 cell stage gene (BC1-2) into Ig recombinase cleaved DH and JH regions on 14. 
Yet, 10% of T cells have DH/JH Ig rearrangement and we have noted that some JH 
rearrangements in T cell neoplasms are classic 14;18 translocations. However, the most 
hlghly associated translocations in T cells involve the T cell receptor loci. These 
finaings raise important issues as to whether the lineage-association of specific 
translocations is a primary or secondary event. An inherited constitutional 
t(9;14)(p12;qll) has Deen found in the germline of a family that develops T cell 
lympnoma. Thus, a translocation near the a TCR locus (14qll) appears to have 
predetermined the lineage of the SuDSeqUent neoplasm. 
and TCR genes that normally rearrange to generate diversity also mediate illegitimate 
chromosomal translocations providing means to identify new transforming genes. 

LINEAGE ASSOCIATION OF CHROMOSOMAL TRANSLOCATION, Stanley J. Korsmeyer, Masao 

The mast frequent of these i s  the t(14;18)(q32;q21) found 
Molecular analysis of both chromosome 14q32 and 

The breaks at 18q21 also cluster within 

The antigen receptor genes o f  Ig 
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IMMiNOLOGICAL APPROACHES TO LYMPHOMA TREATMENT, Dan L. Longo, Jonathan Ashwell. 
and Sandra Bridges, Biological Response Modifiers Program, Division of Cancer D 024 

Treatment, National Cancer Institute-FCRF. Frederick, MD 21701 
With the advent of biotechnology, a number of new biological treatment approaches have be- 
come available. Several have been tested against human lymphoma and others are still in 
preclinical development. Recombinant cytokines like interferons, IL 2 and tumor necrosis 
factor, adoptive cellular therapy with LAK cells plus IL 2 ,  and monoclonal antibodies (both 
native and conjugated to isotopes and toxins) directed at differentiation antigens, immuno- 
globulin idiotypic determinants, and growth factor receptors have been used to treat 
patients with lymphoid malignancies. In general, only transient partial responses have 
been obtained to date. but much has been learned that may improve the outcome in subsequent 
studies. We have been studying three preclinical models of lymphoma treatment, all of 
which have led to the cure of animals bearing lymphoma of aggressive natural history. 
have compared the efficacy of unconjugated anti-idiotypic antibodies to those conjugated 
with intact rich or recombinant ricin A chain in the guinea pig L2C B cell leukemia. The 
intact ricin conjugate is dramatically more effective at prolonging survival than comparable 
molar amounts of the A chain conjugate but is also more toxic to the animal. The A chain 
conjugate can be administered safely at much higher doses than the intact ricin conjugate 
and can be escalated to a level that is equally effective to thc maximum tolerated dose of 
the intact ricin conjugate. Rapidly growing B cell tumors appear to alter their idiotype 
less commonly than has been seen in patients with indolent lymphoma. We have used uncon- 
jugated antibodies against class I1 MHC products in mice bearing the L1O.A lymphoma. Fifty 
percent of animals can be cured with multiple injections of anti-I-Ad antibodies. 
capacity of the antibody to cure the lymphoma appears to be dependent on antibody-dependent 
cellular cytotoxicity and is achievable by virtue of the fact that the tumor Ia antigens do 
not modulate as readily as their analogues on normal immune cells. We have also examined 
the effect of stimulation through the T cell antigen receptor on the growth of T cell tumors 
in vitro and in vivo. Antigen stimulation of normal T cells results in proliferation and 
the production of lymphokines. In T cell hybridomas, antigen stimulation also elicits 
lymphokine secretion. but, paradoxically, irreversible growth arrest in G1 phase of the 
cell cycle. In vivo administration of antigen to mice bearing hybridomas results in cure 
of established tumors and the development of long-term immunity to the tumor by a T cell- 
mediated mechanism. This suggests that peripheral T cell tumors may be vulnerable to 
growth arrest by stimuli transduced through the antigen receptor complex. 

We 

The 

D 025 
IDIOTYPIC NETWORKS IN EXPERIMENTAL LEUKEMIA, Robert S .  Schwartz, Blair 
Ardman, Susan Burdette and Ruth Maron, Hematology-Oncology Division, New 
England Medical Center. Boston MA 02111. 
Our work concerns the receptors for recombinant leukemogenic retroviruses and 
the role such receptors might have in the pathogenesis of leukemia in AKR 
mice. We have used anti-idiotypes to define cellular receptors for 
recombinant retroviral gp 70. The principal behind the method is that an 
anti-idiotype against the combining site of an anti-gp 70 antibody could be 
an "internal image" of gp 70, and thus bind to the receptor for this 
glycoprotein. Starting with a monoclonal antibody specific for the gp 70 of a 
recombinant leukemogenic retrovirus, a rabbit anti-idiotype was prepared and 
affinity purified on the original idiotype. The interaction of the idiotype 
with the anti-idiotype was specifically blocked by the recombinant 
retrovirus, indicating the combining site-specificity of the anti-idiotype. 
The affinity purified anti-idiotype was shown to bind to retrovirus-induced 
leukemia cells of T-cell, B-cell and erythroid origin. Infection of M. dauni 
fibroblasts with a recombinant retrovirus inhibited their binding to the 
anti-idiotype, whereas infection of the cells with an ecotropic virus did 
not. We term the receptor epitope detected by the anti-idiotype AVID 
(anti-viral idiotype). Immunoprecipitates of radiolabeled membranes of a 
mouse erythroleukemia cell line (PC4) with the anti-idiotype produced a 
single band with an apparent Mr of 86 Kd (SDS PAGE). In the PC4 line, AVID is 
confined to undifferentiated cells: its expression declines sharply within 48 
hours after initiating differentiation with DMSO or HMBA. To examine the 
possible biological role of AVID in leukemogenesis, we sought auto-anti- 
idiotypes in pre-leukemic AKR mice. Hybridomas derived from such animals 
produced monoclonal antibodies with specificity for the combining site of a 
monoclonal anti-recombinant gp 70 antibody. Other hybridomas produced 
monoclonal antibodies with specificity for recombinant retroviral gp 70. The 
spontaneously produced AKR anti-idiotypes bind to AKR leukemia cell lines and 
to some fresh AKR thymomas. Similar anti-idiotypes were found in AKR serum. 
Some monoclonal AKR auto-antiidiotypes stimulate proliferation of normal 
T-cells in vitro. Thus. during the pre-leukemic period, AKR mice produce 
antibodies against neoantigens of recombinant gp 70 as well as 
auto-anti-idiotypes which bind to receptor-like determinants on AKR leukemia 
cells. The results suggest the idiotype networks may participate in the 
pathogenesis of retroviral leukemia. 
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Gene Transfer into Hematopoietic Stem Cells 

INTRODUCTION OF NEW GENES INTO HEMATOPOIETIC STEM CELLS, John 
DO26 Dick1, Robert Phillips2. and Alan BernsteinZ, Research Institute 
of the Hospital for Sick Children and the ZMount Sinai Hospital Research 
Institute. Toronto, Canada. The introduction of new genes into the 
pluripotent stem cells of the hematopoietic system provides a new approach 
to addressing questions concerning the role of various genes in stem cell 
behaviour and correcting genetic defects in mice and men. To this end, we 
and others have developed retroviruses as high efficiency gene transfer 
vectors. In this presentation, data presented will be demonstrating gene 
transfer into a wide variety of committed and pluripotent stem cells. We 
have examined retrovirus vectors with different transcription regulatory 
regions for their ability to sustain long term expression of transduced 
genes in vivo. Biologically significant levels of expression with vectors 
containing the herpes promoter, but not the SV40 early region promoter 
on the Holoney LTR, were observed. Equivalent results were obtained with 
both mouse and human cells. In collaboration with T. Caskey's laboratory, 
we have inserted a functional cDNA to the human gene for adenosine 
deaminase into both mouse and human hematopoletic progenitor cells. 
Finally, experiments will be described in which a variety of activated 5 
and growth factor genes have been transferred into the defective stem 
cells of W/wV mice. The properties of these cells will be discussed. 
(Supported by grants from the MRC and NCI of Canada.) 

TRANSFER OF GENES INTO HEMATOPOIETIC CELLS USING RETROVIRAL VECTORS, Arthur U. 
Nienhuis, Stefan Karlsson, Peter M . C .  Wong. Jeffrey Holt. and Robert Redner. [) 027 

Clinical Hematology Branch, National Heart, Lung, and Blood Institute, Bethesda, MD 20892 
Recombinant retroviral vectors provide a high efficiency means to transfer genes into 
hematopoietic stem, progenitor, and precursor cells. We have constructed and utilized such 
vectors to investigate several aspects of gene expression and hematopoietic cell function. 
A human genomic gammabeta fusion globin gene was inserted in the reverse transcriptional 
orientation into the N2 retroviral vector. 
amphotrophic packaging line, P317. Transfer of the globin gene into mouse erythroleukemia 
cells yielded cell clones that expressed the human globin gene at a high level with 
appropriate regulation during induced maturation. Despite the high level of globin &A, 
protein synthesis was low apparently because of instability of the composite gamma beta 
protein and "anti-sense" inhibition of the globin transcript by that driven by the 
retroviral LTR. To overcome this problem, retroviral vectors containing the natural human 
beta globin gene have been inserted into a self inactivating retroviral vector. 
series of experiments, the mouse IL-3 gene has been inserted into the N2 vector. A high 
titer ecotropic stock was prepared and used to infect primary mouse hematopoietic cells. 
Endogenous production of IL-3 from the transfered gene supported differentiation of 
hematopoietic progenitors of several lineages. Immortalized mast cell lines were derived 
from colonies formed from multi-potential and mast cell progenitors. These were factor 
independent but were not tumorigenic in nude mice. In contrast, established factor 
dependent cell lines were rendered factor independent and were tumorigenic in nude mice. 
A third application of retroviral vectors involves transfer of anti-sense transcription 
units. We had shown, using conventional DNA transfer techniques, that segments of the c-fos 
and c-myc genes when placed in the reverse transcription orientation downstream from the 
inducible MMTV promoter, caused reversible growth inhibition of mouse 3T3 cells. To 
facilitate transfer of these transcriptional units into hematopoietic cells, we are 
constructing appropriate retroviral vectors to be used to study the role of the c-myc and 
c-fos genes in normal hematopoietic cells and established cell lines. 

A titer retroviral stock was obtained using the 

In a second 
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Therapy 

CHILDHOOD NON-HODKGIN'S LXMPHOMA AND LYMPHOMA-LEUKEMIA: CONCEPTS OF THERAPY FROM 
D 028 
S t u a r t  E. S i ege l ,  A n n a  T. Meadows, John H. Kersey, Peter  G. Ste inhe rz ,  Robert R. Chilcote ,  
R. Derek T. Jenkin,  and G. Dewan Hammond, CCSG. Pasadena CA 91 101. 
Between Apr i l  1977 and September 1986, t h e  CCSG en te red  1,444 p a t i e n t s  under 21 yea r s  of 
age wlth newly-diagnosed non-Hodgkins's lymphoma (NHL) and lymphoma-leukemia onto f i v e  
therapy s tud ie s .  
The subsequent s t u d i e s  divided p a t i e n t s  according t o  s t a g e  and h i s to logy :  
m5.QI. 1108 p a t i e n t s ]  - l o c a l i z e d  NHL r ega rd le s s  of h i s to logy ;  G G Q - m  1235 p a t i e n t s ]  - 
nonlocal ized non-lymphoblastic (non-LB) NHL with or without  marrow involvement, and 
B u r k i t t ' s  leukemia; -5Q.Z 1150 p a t i e n t s ]  - nonlocal ized lymphoblast ic  (LB) NHL with <25$ 
b l a s t  c e l l s  i n  t h e  bone marrow; and mJ-23 [309 p a t i e n t s ]  - LB NHL with >25$ b l a s t  cells 
i n  t h e  bone marrow ( "lymphoma-leukemia"). 
S ix  major conclusions r ega rd ing  t h e  t reatment  of d i f f u s e  NHL i n  ch i ld ren  have been der ived 
from t h e  CCG-500 s e r i e s  of s tud ie s .  1 )  The e f f i cacy  of therapy is h i s to logy  dependent: LB 
NHL is more ef ' fect ively t r e a t e d  w i t h  t h e  10-drug LSA2L2 program than  w i t h  t h e  4-drug COMP 
regimen, whereas for non-U NHL t h e  r eve r se  is t rue .  2 )  Among t h e  h i s t o l o g i c  subtypes of 
non-LB NHL ( u n d i f f e r e n t i a t e d ,  pleomorphic, Burk i t t s ,  h i s t i o c y t i c ,  but excluding B u r k i t t ' s  
leukemia),  t h e  ef'ficacy of COMP is similar. 
dependent on s t a g e  i n  non-LB than  i n  LB NHL. 
s i x  months of COW, whereas 18 months of COW is inadequate  therapy f o r  s t a g e  IV non-LB NHL 
with e i t h e r  marrow or CNS involvement. 
more than  6 months, regardless of s tage.  5 )  Regardless of h i s to logy ,  c r a n i a l  i r r a d i a t i o n  
is unnecessary f o r  CNS prophylaxis  if <25% b l a s t s  i n  t h e  bone marrow and if i n t r a t h e c a l  
chemotherapy is adminis tered during induc t ion  and maintenance. 6) With r a r e  exception, t h e  
prognosis of r ecu r ren t  NHL after e i t h e r  LSA2L2 or COW therapy is extremely poor. 
The CCG-123 lymphoma-leukemia s tudy is eva lua t ing  t h e  subgroup of p a t i e n t s  who present  with 
lymphomatous masses and >25$ b l a s t  cells i n  t h e  bone marrow, who may be regarded a t  
d i agnos i s  as having e i t h e r  NHL with ex tens ive  marrow involvement or leukemia with a 
lymphomatous p a t t e r n  of bulk disease.  
between LB leukemia and NHL r e p r e s e n t s  15% of ch i ld ren  with acu te  lymphoblast ic  leukemia. 
The primary t h e r a p e u t i c  o b j e c t i v e s  of t h e  s tudy are t o  determine 1 )  whether t h i s p b g r o u p  
i s  best  t r e a t e d  with one of' two leukemia programs ("BFM" or "NY") or with CCSG'S 
convent ional  LB lymphoma therapy (LSA2L2 chemotherapy and radiotherapy t o  bulk d i s e a s e ) ,  
and 2) whether c r a n i a l  i r r a d i a t i o n  i s  necessary for optimum CNS prophylaxis.  

CHILDRENS CANCER STUDY GROUP (CCSG) STUDIES, W. Archie Bleyer,  Richard Sposto,  

The G G Q - m  study [642 p a t i e n t s ]  included a l l  s t a g e s  and h i s to log ie s .  

3 )  The e f f i cacy  of chemotherapy is more 
Localized non-LB NHL does not  need more than  

4) I n  LB NHL, t h e  optimal du ra t ion  of therapy is 

A s  cha rac t e r i zed  by CCSG criteria, t h i s  i n t e r f a c e  

ADVANCES IN BONE MARROW TRANSPLANTATION FOR TREATMENT OF LEUKEMIA. 
M.D. 
CA 90024 

R. Champlin, 

Bone marrow transplantation is an effective treatment for acute and chronic leukemias. 
D 029 

Results are largely dependent on histocompatibility of donor and recipient, patient age 
and remission status of the leukemia. Bone marrow transplants are most successful from an 
HLA-identical sibling donor. 40-70% of good prognosis patients with AML in first remission, 
ALL in 1st or 2nd remission, CML in chronicphaseand 20-30% of patients with more advanced 
disease have achieved prolonged disease free survival. Major problems are graft-versus-host 
disease (GVHD), interstitial pneumonitis and recurrent leukemia. 
that bone marrow transplantation is more effective than alternative therapies for CML or 
acute leukemia in > second remission. There is controversy, however, whether patients in 
first remission should receive bone marrow transplants or conventional chemotherapy. 

Graft-versus-host disease results from reactivity of T-lymphocytes present in the donor 
marrow against host tissues. 
from the donor bone marrow as a means to prevent GVHD. 
tically reducing the incidence and severity of GVHD but graft rejection and leukemia relapse 
are increased, possibly by abrogation o f  the allogeneic graft-versus-leukemia effect. 

The rate of graft rejection and graft-versus-host disease increases with use of HLA-non- 
identical donors and even with T-cell depletion techniques, results of HLA-haploidentical 
transplants have been relatively poor. 

High dose chemotherapy, irradiation and bone marrow tranpslantation is an effective treat- 
ment for many forms of leukemia, producing a much greater antileukemic effect than alterna- 
tive therapies. 
which are fatal in 20-35% of patients. Improvement in treatment results requires more effec- 
tive means to prevent the imnunologic and infectious complications of transplantation as well 
as more effective pretransplant chemotherapy and irradiation regimens to reduce the risk of 
recurrent leukemia. 

Division HematologylOncology, UCLA Center for Health Sciences, Los Angeles, 

There is little controversy 

There is considerable recent interest in depleting T-cells 
This approach is successful in drama- 

Bone marrow transplantation is associated vith a high risk of complications 
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LEUKEMIA TREATMENT-1987, Robert Peter Gale, M.O., Ph.O., UCLA School of Medicine, 
DO30 Los Angeles, CA 90024. 
in this lecture, I review the current status of the treatment of acute and chronic leukemia in 
humans. 
leukemia (AML), the therapeutic objective is curative. 
myelogenous leukemia (CML) and chronic 1-mphocytic leukemia (CLL), the objective is to pro7ong 
survival. In adult ALL and in AML, brief intensive therapy with cytotoxic drugs is the most 
effective approach. Prolonged maintenance chemotherapy usinp low doses of cyt6toxic drugs and 
imnunotherapy are.not useful in most instances. The role o f  CNS prophylaxis is likewise 
limited. Achievement of remission typically results from temporary or permanent eradication 
of the leukemic clone with regrowth of normal hematopoesis. 
inducing maturation of leukemic c211s is usually not successful. Modern, intensive tterapy 
results in 5-year leukemia-free survival (LFS) in 30-50% of adults with ALL and 25-35% o f  
those with AML. When chemtherapy is combined with bone marrow transplantation, the c w c  
rate can be increased by an additional 10-30%. 
of the chronic phase. This is typically attempted with cytotoxic drugs, or, recently, 
interferon. There are no convincing data that any of these approaches are successful in 
improving survival beyond a median of 4 years. 
chronic phase CML has produced >50% LFS at 5 years. 
since only 10-40% of individuals die of their leukemia. 
drugs and radiation have not convincingly improved survival. The role of biologic agents such 
as interferon and monoclonal antibodies also appears limited. In summary, these data indicate 
substantial progress in the treatment of ALL, AML, and CML in the past decade. 
has been achieved with cytotoxic drugs or by transplantation but these may be near the 
limit of toxicity. 

In some instances, such as acute lymphocytic leukemia (ALL) and acute myelogenous 
In other inst.ances, such as chronic 

Attempts to achieve renission by 

In CML, the objective is to prolong duration 

Recently bone marrow transplantation in 
Therapy of CLL i s  usually palliative 

Intensive treatment with cytotoxic 

Most progress 

New drugs and new approaches are required. 

THERAPEUTIC DISSECTION OF THE BIOLOGIC HETEROGENEITY OF CHILDHOOD LEUKEMIAS AND 
D 031 LYHPROMAS, Sharon B. Murphy, Joseph Mirro, Dorothy Williams, Susana Raimondi. 
A. Thomas Look, Geoffrey Kitchingman, David Kalwinsky, Fred Behm. Ching-Hon Pui. Paula 
Roberson. Stephen George, and Gaston K. Rivera, St. Jude Children's Research Hospital. 
Memphis. TN 38101. 
Acute lymphoid leukemias (ALL) and diffuse high-grade aggressive non-Hodgkin's lymphomas 
(NHL) of childhood, once considered fairly homogeneous disorders, are now known to 
actually consist of quite distinct clinico-pathologic subtypes distinguished on the basis 
of their immunophenotype (lineage and level of differentiation), genetics (molecular and 
karyotypic), growth rate, patterns of tumoral infiltration, and typical total body burden 
and distribution of neoplastic cells. Leukemias and lymphomas are model neoplasms for 
studies of biology and therapy. Application of uniform therapies is curative in the majo- 
rity of cases of ALL and NHL in children, yet reveals a range of therapeutic responsive- 
ness useful for study of biologic determinants of response. Our combined studies of the 
biology and therapeutic responsiveness of lymphoid neoplasms have had dual aims: firstly, 
to optimize the risk: benefit ratio of modem multidrug therapy by adjustment of therapy 
to fit the initial clinical and biologic risk features present at diagnosis, and secondly, 
to use clonally expanded populations of neoplastic lymphoid cells as models for study of 
normal lymphoid differentiation and ontogeny. In our experience with treatment of over 
250 pediatric NHL cases seen at our institution from 1975-1985, we have recognized signi- 
ficant differences in the relapse hazard related to the primary site, stage, and immuno- 
pathologic subtype. Successive improvement in outcome of treatments for NHL has resulted 
from adoption of treatment strategies which are both stage and histology specific, in 
particular distinguishing lymphoblastic (T-cell derived) from non-lymphoblastic (B-cell 
derived) in advanced stages 111-IV. We have also analyzed over 650 ALL cases seen here 
from 1979 until the present, who were treated uniformly and studied with a coordinated 
morphologic, cytochemical, flow cytometric. karyotypic, and immunologic approach and we 
have concluded: 1) that the blast cell genetic features (ie, DNA content and presence or 
absence of translocattons) are powerful independent prognostic factors which significantly 
add to a better definition of risk of treatment failure in ALL when combined with tradi- 
tional clinical features (age, white blood cell count, race). and 2)  that there is a 
remarkable and hitherto unappreciated degree of heterogeneity between and within neo- 
plastic lymphoid cell populations, including mixed-lineage leukemias (20-25% of cases). 
clonal evolution, and even lineage switches (ALL --> ANLL). 
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Genetics 

CYTOGENETIC ANALYSIS AND TRANSFORMING CAPACITY OF DNA IN HURINE MULTIPLE NYELOHA D 100 Y.H.C. Bakkus. Y.A. Punt, J.W. Croese. J. Radl, T h . W .  van den Akker 
Dept. Cell Biology. Immunology and Genetics, Erasmus University, Rotterdam. The Netherlands 

To study the genetic alterations involved in the neoplastic transformation of plasma cells 
in multiple myeloma we investigated a unique model of spontaneous origin for this disease 
which is being offered in the aging C57BL/KaLwRij mouse. So far, we have established five 
stable in vivo mouse multiple myeloma lines. Typical myeloma cells are found in the bone 
marrow of these mice together vith bone lesions. This in contrast with induced plasmacyto- 
mas which grow only locally without involvement of bone and bone marrow. 

Cytogenetic studies of bone marrow cells from one multiple myeloma line (5T2) showed a 
triploid number of chromosomes and many chromosomal aberrations (60, XY, +1, 4q+. +6. 
mar7, mar8, msr8, +lo, +14, marl5, +17. +18. +19, +X, + not fully identified markers: +ml 
(2 copies), im2. +m3, im4 (4 copies), im5 (4 copies)). 

In order to identify possible transforming gene(s) in t h i s  murine myeloma model we 
transfected DNA from bone marrow of 5T2 and another multiple myeloma (5T14) bearing mice 
into NIH/3T3 cells. Transformed cells were obtained and injected into nude mice. Tumors 
arose within 3 weeks while mice injected with untransformed NIH/3T3 cells did not develop 
tumors within 4 weeks. Second transfection rounds with DNA from these tumors and Southern 
blot analysis with the different ras-probes are in progress. 
Supported by the Netherlands Cancer Foundation (‘Koningin Wilhelmina Fonds’). 

NOVEL TRANSFORMING SEQUENCES IN HUMAN LEUKEMIAS, Claus R. Bartram, Ada C.M. Steen- 
D 101 voorden and Johannes W.G. Janssen, University of U l m ,  D-7900 Ulm, FRG. 
DNAs of three AML cell lines (U937. HEL and ML-1) were tested in the tumorigenicity assay 
based on the cotransfection of NIH/3T3 cells into nude mice. All three cell lines were 
positive in the latter assay, but negative in the 3T3 focus assay. In five experiments 
two independent tumors were obtained from U937 DNA (U937 TI and U937 TZ). Southern blot 
analyses of DNAs from secondary and tertiary tumors showed human repetitive sequences. 
All aecondary tumors derived from the same primary tumor DNA contained a common set of 
human alu-fragments. However, repetitive sequences differed among secondary tumors 
derived from all four different primary tumors (U937 TI. U937 T2. HEL T1 and ML-1 T2). 
DNAs from all four transforming genes exhibit no homology with c-Ha-ras. c-Ki-ras. N-ras, 
c-raf and c-fms sequences; moreover, U937 T1 DNA lacks homology with v-rel, B-lym. c-myc. 
N-myc. c-src, v-src. v-fes. p53. c-myb, mcf-2. mcf-3, c-sis and met sequences. 
We currently try to clone these putative oncogenes. To that end we screened a cosmid 
library prepared from DNA of a tertiary U937 TI tumor and obtained several alu-positive 
clones. Since none of these cosmid clones contained biologically active sequences as in- 
dicated in DNA transfection analyses, we presently clone cDNAs complementary to U937 T1 
mRNA. 
Moreover, we will report on DNA transfection analyses of 10 primary juvenile AMLs. We 
observed activated Ki-ras (1/10) and N-ras (5/10) genes mainly due to point mutations 
affecting codon 12 and 61 as indicated by oligonucleotid hybridization analyses. 

DETECTION OF C-REL RELATED TRANSCRIPTS I N  MOUSE HEMATOPOIETIC TISSUES, FRACTIONATED D 102 
A. Young3. Jonathan Ke l l e r4  James N. Ih le5.  and Nancy R. Ricel.’lBRI-Basic Research Program 
Laboratory o f  Molecular V i r o l  gy & Carcinogenesis, NCI-FCRF, %RMP, Laboratory o f  Experi- 
mental Imnunology. NCI-FCRF, BRMP, Laboratory o f  Molecular Imnunoregulation. NCI-FCRF. 
4Prograrn Resources, Inc., Laboratory o f  Molecular Imnunoregulation. NCI-FCRF. 5BRI-Basic 
Research Program, Laboratory o f  Molecular Mechanisms o f  Carcinogenesis, NCI-FCRF. Frederick, 
HD. 21701 
A p o r t i o n  o f  t h e  human c e l l u l a r  homolo9 of v- re l .  t he  transforming gene of the leukemogenic 
r e t r o v i r u s  re t i cu loendo the l i os i s  v i rus,  strai-. has been used t o  survey RNAs from several 
mouse t issues,  selected lymphocyte populations, and hematopoietic c e l l  l i n e s  fo r  c - K  
expression. R e l a t i v e l y  h igh l e v e l s  of a h igh  molecular weight t r a n s c r i p t  are observed i n  
per iphera l  B- and T-cel ls. wh i l e  lower l e v e l s  are detectable i n  f u n c t i o n a l l y  imnature 
thymocytes. These r e s u l t s  suggest t ha t ,  u n l i k e  c - e .  the c - K  protooncogene p lays a r o l e  
i n  l a t e r  stages o f  lymphocyte d i f f e r e n t i a t i o n .  
(Research sponsored by t h e  National Cancer I n s t i t u t e ,  DHHS. under contract  NO. N01-CO-23909 
w i t h  Bionet ics  Research, Inc.) 

LYMPHOCYTE P D P U m I O N S ,  AND CELL LINES, E l i s e  Brownel l l  Bonnie Mathieson2, Howard 
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A NOVEL abl PROTEIN IS EXPRESSED I N  PHILADELPHIA CHROMOSOME POSITIVE ACUTE 
D 103 LYMPHOBLAS~IC LEUKAEMIA WHICH DOES NOT INVOLVE THE i i ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  CLUSTER REGION", 
L i  C. Chan, K i m 0  K. Karhi,  Sydonia I .  Rayter*, John Groffen**, Melvyn F. Greaves and 
Leanne M. Wiedemann, Leukaemia Research Fund Centre a t  t he  I n s t i t u t e  o f  Cancer Research, 
London SW3 658, U.K.; *National I n s t i t u t e  o f  Medical Research, M i l l  H i l l ,  London, U.K.; 
**Oncogene Sciences, Inc., Long Is land,  New York. 
I n  chronic  granulocyt ic  1eukaemia (CGL) w i t h  the  Phi ladelph ia (Ph) chromosome the  proto-  
oncogene c-abl i s  t rans loca ted  from chromosome 9 band q34 t o  a 5.8kb reg ion  on chromosome 
22 band q l l x s i g n a t e d  the breakpoint c l u s t e r  reg ion  (bc r ) .  This leads t o  the  f:rmation 
o f  a fus ion  gene which t ransc r ibes  an 8.7kb mRNA comprising sequences from the  5 reg ion 
o f  bc r  and 3 '  reg ion  o f  c-abl. The product o f  t h i s  hyb r id  message i s  an abnormal 2lOkDa 
p r o t e i n  (p210) w i t h  e n h a n c x k  v i t r o  p ro te in - t y ros ine  kinase (PTK) a c t i v i t y  compared 
w i t h  the normal p145 c-abl p r o t e r A  p ropor t i on  o f  acute lymphoblastic leukaemias (ALL) 
appear t o  mimic l y m p h o i n l a s t  c r i s i s  o f  CGL by  possessing the t(9;22)(q34;ql l)  karyo- 
t y p i c  marker and a s i m i l a r  imnunophenotype, bu t  the under ly ing molecular mechanisms 
appear t o  be var iab le,  some cases having no bcr  rearrangement. We have analysed the abl 
p r o t e i n  i n  Ph' ALL. In one p a t i e n t  with rearranged bcr  (bcr+), we observed a c - a b l  
p r o t e i n  o f  Mr=210kDa w i t h  e levated PTK a c t i v i t y .  I n  th ree  other  cases, however, a novel 
c-abl p r o t e i n  was detected (Mr490kDa) t h a t  a lso has e levated i n  v i t r o  PTK a c t i v i t y .  
Th i snew abl p r o t e i n  does not  appear t o  i nvo l ve  sequences d e r i z d f r o m  the  bcr (bc r - ) .  
Our resu l t sdemons t ra te  t h a t  a t  l e a s t  two d i s t i n c t  molecular mechanisms can r e s u l t  i n  
the a c t i v a t i o n  o f  t he  c - a b l  PTK a c t i v i t y .  

HL-60 NUCLEAR PROTEINS WITH PREFERENTIAL BINDING TO DNA 
FRAGMENTS CONTAINING 5'-END PUTATIVE REGULATORY SEQUENCES OF Dl04 

C-MYC PROTO-ONCOGENES, Robin H. Chou and Judy R. Churchill, Hahnemann 
University School of Medicine, Philadelphia, PA 19102.  
The proto-oncogene c-ms is amplified in the human promyelocytic 
leukemia cell line, HL-60 where it expresses at high levels. When 
cells are induced to differentiate chemically, the gene is 
transcriptionally down regulated. We have identified gene 
sequence-specific DNA-binding proteins from HL-60. Nuclear proteins 
were separated by SDS-PAGE, blotted t nitrocellulose filters and 
probed with an equimolar mixture of [q2Pl -labeled restriction 
fragments from a plasmid bearing an 8 . 2  kb insert of the human c-E 
gene. Protein-bound DNA fragments were dissociated from the 
nitrocellulose and analyzed on agarose gels to detect preferential 
retention of individual fragments. A 25,000 Dalton protein IP25) 
demonstrated preferential retention of the 1.3 kb Cla I/= I DNA 
fragment from the immediate upstream region of thegene. 
and H1' preferentially retained the 1.3 kb fragment and a 1.05 kb Hind 
III/Cla I fragment which represents the adjacent 5' region of the 
c-EGene. - trans-acting regulatory factors either near DNase I hypersensitive 
sites or promoter sequences. 

Histone H1 

Each DNA fragment bears sequences expected to bind 

DIRECT EVIDENCE THAT MULTIWTENT STEM CELLS ARE TARGETS FOR ABELSON VIRUS (A-MuLV). 
D105Siu-Wah Chungl, Peter MC Won$, Arthur W Nienhuis2. Sandra Ruscettil. 1Lab of Genetics, 
NCI, and 2Clinical Hematology Branch, NHLBI, NIH, Bethesda, MD 20892. 
It has been shown that under a number of experimental conditions, A-MuLV can infect various 
hemopoietic cells, including pre-8 lymphoid cells, mast cells, macrophages and erythroid 
cells. 
imolved. 
into $2 cells. 
pluripotent and committed progenitors of high proliferative potential. 
between the generation of cell lines containing the integrated Pl60 A-MuLV proviral DNA and 
the frequency of mixed clolony formation in replating strongly suggested that the primitive 
multipotential progenitors may be targets for A-MuLV. In another series of experiments, yolk 
sac cells as well as peripheral blood cells from 8 and 10 day gestation embryos were infected 
with A-MuLV and plated in a clonogenic methylcellulose assay in the absence of any exogenous 
growth factors such as interleukin 3 (IL3) and erythropoietin (Epo). 
observed in cultures without viral infection whereas factor-independent colonies were 
consistantly observed with virus-infected cultures. Aside from the presence of pure erythroid 
and granulocyte-macrophage(GM1 colonies, erythroid-mixed colonies consisting of erythroblasts 
as well as macrophages, granulocytes or mast cells could be observed. Individual colonies 
vere then picked and carried in the presence or absence of an irradiated 3T3 feeder layers 
for 1 - 2  months. Continuous mast cell lines could be generated only from erythroid-mixed 
colonies in the presence of a feeder layer. These data indicate that primitive multipotent 
stem cells can be infected and transformed by A-MuLV. 

However, there is no direct evidence that the multipotent hemopoietic cells are 
We thus generated helper free virus stock by transfecting P160 A-MuLV proviral DNA 

It was then used to infect blast colonies known to contain high numbers of 
A high correlation 

No colonies were 
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AML cells c o n t a i n i n g  e i t h e r  an i n v e r s i o n  i n v ( 3 ) ( q Z l , q 2 6 ) ,  or a t r a n s l o c a t i o n ,  
t(3;3)(q21;q26), hiving the laq arm of d~romosome 3, is b a C e a r i s t i c a l l y  assodated 
with  a marked e l e v a t i o n  i n  t h e  p l a t e l e t  count. This  suggeats  t h a t  a genets)  located a t  
e i t h e r  band q21 or q26 is altered by chromosome rearrangement and contr ibutes  to t h e  
malignant transformation. Two genes of p o t e n t i a l  i n t e r e s t ,  transferr in  ('IT) and t h e  
transferr in  receptor (TFR) have been l o c a l i z e d  to bands 3q21 and 3q26 respectively. W e  
ham isolated both derivitive dmmmmes i n  somatic cell hybrids. TF(3q21) L N l  sequences 
are absent i n  t h e  3q-chromosome and present  i n  t h e  3q+ chromosome with no evidence of 
rearrangement. Sane sequemces hornolcqoua to the 3' untranslatd portion of the TFR are 
absent i n  the 3q- ctupmosame and llresent in the 3q+ -, although IW rearrangement 
has been detected.  The relevance of t h i s  f inding is not  c l e a r  at  t h e  present  t i m e .  
Pulsed-field experiments are underway to further characterize t h i s  translocation. 

ALTERED EXPRESSION OF TRANSPLANTED LEUKEMIA I N  FISCHER RATS PRETREATEU WITH 
D 107 PYRIDINE (PYR). J.E. FRENCH, N.P. DIETER. AND S.A.STEFANSKI. NATIONAL INSTITUTE OF 

ENVIRONMENTAL HEALTH SCIENCES, RESEARCH TRIANGLE PARK, NC 27709 A t ransplant  model f o r  
F344 r a t  mononuclear c e l l  leukemia i n  young r a t s  demonstrated expression of t h i s  tumor i n  
3 months t h a t  usua l l y  occurs a f t e r  18 - 24 months of age i n  30 - 359: o f  the rats .  We have 
s tud ied the  p o t e n t i a l  o f  t h i s  shor t  term t e s t  model t o  detect  chemical e f f e c t s  on the 
development o f  F344 r a t  leukemia. Male F344 r a t s  were given 0, 0.5 o r  1.0 mg/ml PYR i n  
d r i n k i n g  water f o r  90 days. One-half then received leukemic spleen mononuclear c e l l s  
(2 x 10E7 c e l l s / r a t ,  SC) from syngeneic donors. S i x t y - f i ve  days a f t e r  t ransp lan ta t i on  the 
e f f e c t s  o f  155 days o f  PYR treatment on the expression of leukemia were evaluated. PYR 
alone was t o x i c  a t  these dose leve ls  as i nd i ca ted  by increases i n  spleen and l i v e r  t o  body 
weight r a t i o s  (S o r  L/BW) and changes i n  hematology and serum chemistry r e l a t i v e  t o  
con t ro l s  wi thout  leukemia. A f te r  65 days post - t ransplantat ion the  S/BU and L/BW were 
greater  i n  the PYR t r e a t e d  leukemia rec ip ien ts  than the  unt reated leukemia rec ip ien ts .  
Changes i n  hematology and serum chemistry i n d i c a t i v e  of leukemia progression were greater 
i n  PYR t rea ted  leukemia rec ip ien ts  than e i t h e r  leukemia rec ip ien ts  not t rea ted  w i t h  PYR o r  
t he  PYR t rea ted  animals wi thout  leukemia. Evaluation of se lected tumor c e l l  marker enzymes 
i n  spleen and blood mononuclear c e l l s  a l so  v e r i f i e d  tha t  PYR exacerbated the  pa t te rn  o f  
biochemical responses i n d i c a t i v e  of leukemia progression. These indices, d iagnost ic  i n  
t h i s  tumor t ransp lan t  model f o r  a pre-leukemic s ta te ,  were confirmed by h is topatholog ica l  
examination. Data f o r  the chemical e f f e c t s  o f  2-ethoxyethanol on tumor regression are 
being presented j o i n t l y  f o r  comparison. 

A REARRANGED bcr IN A Ph' NEGATIVE CML PATIENT WITH A COMPLEX TRANSLOCATION. Hans 
GrGnwald, Alan Shanske, Perry Cook, Nora Heisterkamp and John Groffen, Queens 
Hospital Center Affil. of Long Island Jewish Medical Center. Jamaica, New York 

D 108 

11432 and Oncogene Science, Inc.. Mineola. New York 11501. 
Recent evidence indicates that the break of chromosome 9 at q24 may be the critical event in 
the evolution of CML, and its functional significance is related to the translocation of the 
c-abl oncogene from 9q to 22q. 
and 15 in a 42 year-old Haitian male with clinical findings of CML. Complex translocations 
have been shown to result in masking of the Ph' chromosome. In order to test this hypothesis 
in our patient, a mixture of two bcr-specific DNA probes were used for Southern blot analy- 
sis. 
the Ph' translocation (Groffen et al, 1984). High molecular weight DNA was digested with 
the restriction enzymes Bgl 11, Bam HI and Hind 111. 
sence of 2 abnormal fragments of 3.9 and 3.0 kb and one Barn HI fragment of 15 kb was found. 
No abnormal fragments were visible upon digestion with Hind 111, and a relatively weakly 
hybridizing normal Bam HI fragment of 3.2 kb was visible. 
breakpoint in region 2 of bcr. The identification of this breakpoint confirms our hypothesis 
that a Ph' translocation oGrred in the leukemic cells of our patient. A second transloca- 
tion involving chromosomes 12 and 15 has hidden the effects of this translocation. Combined 
cytogenetic and molecular investigation establish the karyotype as 46, XY. t(9;12;15;22) 

We recently found a complex translocation involving 9, 12 

Both of these have been preausly used to detect rearrangements in & specific for 

The Bgl 11 digestion revealed the pre- 

These data tentatively locate a 

(q34;ql2;qZl;qIl). 
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METHYLATION OF DNA CONTAINING FRAUDULENT AND MISMATCHED NUCLEOTIDES, 
D109 Thomas A. Hardy, David J. Baker and Steven S. Smith, Divisions of 

Surgery and Biology, City of Hope National Medical Center, 
Duarte CA 91010. 

Heteroduplex M13 DNA in which 5-bromodeoxyuridine (BrdUrd) is uniformly 
substituted for dThd in the minus strand is selectively methylated on the 
plus strand by human DNA (cytosine-5-)methyltransferase. Oligodeoxynucleo- 
tide heteroduplex DNA in which dThd is mismatched with dGuo in a d(pCG) 
pair is preferred by the enzyme over the fully complementary duplex. 
data suggest that BrdUrd and dThd promote de novo methylation of dfpCG) 
dimers when mismatched with dGuo residues at these sites. As a consequence, 
mismatches of this type may induce the clonal silencing of genes by DNA 
methylation. 
response to BrdUrd exposure is well known. BrdUrd. dGuo mismatch induced 
methylation may provide an epigenetic mechanism for the genesis of this form 
of resistance to the drug. In addition, our results suggest a new role for 
mammalian DNA methylation patterns in the formation of a clonally inheritable 
record of mismatch copying errors and certain other forms of DNA damage. 

The 

Silencing of the thymidine kinase locus by DNA methylation in 

THE ROLE OF THE c-abl ONCOGENE I N  PHILADELPHIA CHROMOSOME POSITIVE CHRONIC 
MYELOGENOUS LEIJKEMK Andr6 B.C. Hermans, Annelies de Klein, Gerard C. Grosveld, 
Dirk Bootsma, Nora Heisterkampa, Kees Stama and John Groffen, Dept. of Cell Biology 
and Genetics, Erasmus University Rotterdam, The Netherlands, (a) Oncogene Science 
Inc., Minola. N.Y. U.S.A. 
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1 Chronic m elo enous leukemia (CML) is characterized by the presence of the Philadelphia (Ph ) 
chromoso: ingthe leukemic cells of 962 of all CXL patients. The Phl chromosome (22q-) is the 
result of a reciprocal translocation between chromosome 22 and chromosome 9. t(9q34,ZZqIl). 
Previously we described the localizatiyn of the human c - z  oncogene on chromosome 9 and de- 
monstrated its translocation to the Ph chromosome in CML patients. The cloning and analysis 
of breakpoint fragments revealed that the breakpoints on chromosome 22 all cluster in a very 
limited area, the breakpoint cluster region, &. Breakpoints on chromosome 9, however, are 
scattered over a large area which may vary from zero t o  more as 100 kb upstream of the v-abl 
homologous sequences of the c - g  gene. A unique 8.5 kb chimeric bcrabl RNA is detected 
the leukemic cells of all CML patients. Cloning of chimeric c - D N A F ( T g a n d  3' S) from 
a CML derived cell line strongly indicates that & and c-+ coding sequences are linked in 
frame by F A  splicing, independent from the highly variable distance between these two genes 
on the Ph chromosome. The specific presence of the chimeric bcrabl RNA (and protein) in 
CML cells suggests the involvement of this hybrid product in the development of CML. Recent 
cloning of full-length hybrid c-DNA's will help t o  test this hypothesis. 

CYTOGENETIC AN0 MOLECULAR CHARACTERIZATION OF TUMORS I N  WOE MICE DERIVED FROM 
D 111 MULTIDRUG (MDR) RESISTANT WMN LEUKEMIA CELL LIES, Anna 8. H i l l ,  William T. 
Beck* and Jeffrey M. Trent, Oepartment o f  Radiation Oncology, Cancer Center Division, 
University o f  Arizona, Tucson AZ 85724; *Department o f  Biochemical and C l i n i ca l  
Pharmacology, St .  Ade Children's Research Hospital, Memphis TN 38101 
I n  t h i s  report, we have evaluated whether CEM/VLB100 c e l l s  which express the MDR phenotype 
(v ia  ampl i f icat ion o f  the P-glycoprotein gene) re ta in  the i r  tumorigenicity. C€M/VLB100 
has been shown t o  have a 10-fold ampl i f icat ion o f  the P-glycoprotein gene. I n  s i t u  
hybr id izat ion t o  metaphase chromosomes local ized the amplif ied sequences t o  an abnormal 
banding region (ABR). 

and resistant E M  cel ls.  
resistant c e l l  l i nes  formed tumors i n  nude mice within 5 or 6 weeks. Cel ls were then 
isolated from tunors derived from the drug resistant and drug sensitive c e l l s  and examined 
for P-glycoprotein gene amplif ication and tumor karyotype. None o f  the 4 sensitive tumors 
demonstrated the amplif ication of P-glycoprotein (analyzed by Southern b lo t )  o r  the 
presence o f  the ABR marker chromosome. 
both amplif ied P-glycoprotein genes and the ABR marker chromosome. 
resistant tumor lacked both the P-glycoprotein gene ampl i f icat ion and the ABR marker 
chromosome. 
not a l t e r  tunor igenic i ty i n  E M  leukemia cel ls.  A.B.H. (Special Fellow) and J.M.T. 
(Scholar) are supported by the Leukemia Society o f  America. 

I n  order t o  asse s the relat ionship ( i f  any) o f  the acquis i t ion o f  
the MDR phenotype t o  tumorigenicity, 10 s cells/mouse were in jected from velban sensitive 

The resu l ts  showed that 4/4 drug sensitive and 4/5 drug 

I n  contrast, 314 drug resistant tumors contained 
The remaining drug 

These studies show conclusively that  overexpression o f  P-glycoprotein does 
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DNA SEGMENT CONTAINING C01 GENE OF T-CELL RECEPTOR B CHAIN, NORMALLY 
DELETED IN THE PROCESS OF DB1-JB2 JOINING, WAS INSERTED INTO CHROMO- D112 

SOME 6 IN A HUMAN T-CELL ACUTE LYMPHOBLASTIC LEUKEMIA CELL, M.Hiranol, 
T.Ino1,3, M.Yoshida2 and Y.Kurosawa3, Dept of Medl and Institute of Compre- 
hensive Medical Science, Fujita-Gakuen Health Univ, School of Med, Toyoake, 
Aichi, and Dept of Science2, Hokkaido Univ, Sapporo, Japan. 

DNA rearrangements in T cell receptor 0 chain gene loci were examined 
in human acute T-cell lymphoblastic leukemia cells. DB gene, Jf3 gene cluster 
and C0 gene are tandem duplicated on chromosome I. It was observed that 
in leukemia cells from a patient, DB1-JB2.3 joining occurred on one chrorno- 
some and the other Chromosome kept germline configuration. If DB-JB joining 
occurred by deletion mechanism, C01 gene which is located between DB1 and 
562.3 had to disappear after DNA rearrangement. In the cells, however, 
the CB1 gene was detected as a rearranged band. This C01 gene was inserted 
into chromosome 6. This indicates the presence of a new pathway to induce 
non-regulated expression of an oncogene in lymphocytes. 

ISOLATION AND CHARACTERIZATION OF PHOSPHOTYROSYL PROTEINS FROM CHRONIC MYEL- 
D 113 OGENOUS LEUKEMIA CELL LINES AND PERIPHERAL BLOOD LEUKOCYTES, Richard D. Huhn 
and A. Raymond Frackelton, Roger WiIliams Cancer Center, Brown University, Providence, RI 02908. 
The tyrosine kinase-encoding abl oncogene is translocated from chromosome 9 to chromosome 22 in 
Philadelphia chromosome-positive (Ph') chronic myelogenous leukemia (CML) cells. The 3'-abf 
sequence becomes fused to the 5'-sequence of the bcr gene of chromosome 22, resulting in the 
synthesis of a chimeric 210 kd bcr-abl phosphoprotein (P210acp.ar ). The constitutive tyrosine 
kinase activity of P210b*M 1s thought to be involved in the pathogenesis of CML, but 
physiologically relevant substrates of the sbf kinase are as  yet unknown. To address this problem, 
we  have utilized a highly specific monoclonal antibody to phosphotyrosine to isolate and affinity- 
purify phosphotyrosyl proteins from the CML cell lines RWLeu4, K562, and W173 and from 
peripheral blood leukocytes of a patient in the acute phase of CML. In addition to the tyrosine- 
phosphorylated P2lOkpd, prominent phosphotyrosyl proteins of M, 185 kd, 150 kd, 120 kd, 105 kd, 
63 kd, 56 kd, 36 kd, and 32 kd, as well as  several less prominent proteins, were isolated from Ph'- 
positive CML cell lines but not Phl-negative control cell lines.. Despite the expected genetic diversity 
of the patients from whom the cell lines were derived, the electrophoretic patterns of the isolated 
phosphotyrosyl proteins were essentially identical among cell lines. With but one exception, 
proteolytic peptide mapping confirmed that proteins of the same molecular weights were identical 
among cell lines. Most of the same proteins were also seen in peripheral blwd leukocytes obtained 
directly from a patient in the acute phase of CML, demonstrating that they are actually part of the 
neoplastic phenotype in this disease 

GENETICALLY DETERMINED RESISTANCE To MCA-INDUCED T CELL LYMPHOMA IS EXPRESSED AT 

Albert Einstein College of Medicine, Bronx NY 10461 
D 114 THE LEVEL OF BONE MARROW-DERIVED CELLS. Sally T. Ishizaka and Frank Lilly, 

Inbred mouse strains differ in the frequency with which they develop T cell lymphomas after 
exposure to 3-methylcholanthrene (MCA). In strains which are arylhydrocarbon hydroxylase 
noninducible, and hence do not develop skin tumors after cutaneous application of MCA, 
lymphoma susceptibility ranges from 20% for the ST/bN strain to 90% for the RF/J strain. 
Genetic studies show that lymphoma resistance is due to a single dominant gene. 

tance are inherent characteristics of bone marrow-derived cells, or whether either can be 
conferred on marrow cells by the environment in which they mature. Reciprocal bone marrow 
transfers were done between (ST x RF) F (resistant) and RF (susceptible) mice. Chimeras 
are designated by placing the name of tke marrow donor strain before an arrow and the name 
of the recipient strain after it, e.g. (ST x RF)4 RF. RFS (ST x RF) mice, like both normal 
RF and syngeneic RFJ RF chimeras showed a lymphoma incidence of around 90% after MCA treat- 
ment. In contrast, lymphoma incidences in (ST x RF), (ST x RF)+ (ST x R F ) ,  and (ST x RF)+ 
RF lay in the 30-50% range. Pure strain ST/bN marrow also showed a low lymphoma incidence 
(7-15%) whether developing in a normal unmanipulated animal, or an RF recipient. IINnUnO- 
fluorescence typing of thymuses and lymphomas from chimeric animals indicated that 80% were 
composed of cells derived from donor marrow. We conclude that lymphoma resistance is a 
trait of marrow-derived cells, and that stromal cells cannot influence lymphoma incidence 
in this system. 

The studies described here were designed to determine whether susceptibility and resis- 

194 



Recent Advances in Leukemia and Lymphoma 

CHARACTERIZATION OF cDNA AND GENOMIC CLONES FOR HUMAN MYELOPEROXIDASE, Keith R. 
D 115 Johnson, William M. Nauseef, Margaret J. Wheelock, Alessandra Care, H. Phillip 
Koeffler*, Michael Selsted*, Carl Miller* and Giovanni Rovera, Wistar Institute, Philadel- 
phia, PA 19104 and *UCLA School of Medicine, Los Angeles, CA 90024. 

Myeloperoxidase (MPO) is an enzyme synthesized by cells of the myelomonocytic lineage 
with a window of expression from the promyelocyte to the granulocyte. 
is stored in the primary granules of neutrophils. 
cells have been shown to express MPO. 
cDNA clones for MPO from an HL-60 expression library. Hybridization-selection experiments 
verified the identity of the clones. 
identified the N-terminal protein sequences of both the heavy and light subunits of mature 
MPO. The light subunit is coded by sequences 5' of those coding for the heavy subunit. 
At least two mRNAs for MPO (4.0 and 3.3 kb) are evident in both HL-60 cells and normal 
human bone marrow. We have isolated two classes of cDNAs (3.3 and 3.1 kb are the longest 
clones) that are very similar over their 3' ends but differ at their 5' ends. 
probably represent both types of mRNA and suggest that alternative splicing is involved 
in the generation of the messages. 
both 5' and 3' cDNA probes and suggest that the MPO gene spans 15-20 kb of DNA. 
ing of the cDNA clones and additional characterization of the genomic clones will be 
presented. 

The mature enzyme 
HL-60 acute promyelocytic leukemia 

Utilizing a specific antiserum, we have isolated 

This was further confirmed by sequencing data that 

These cDNAs 

We have isolated genomic clones that hybridize to 
Sequenc- 

USE OF Q-BAND HETEROMORPHISMS AND IN SITU HYBRIDIZATION WITH Y-SPECIFIC DNA IN 
STUDIES TO MONITOR ENGRAFTMENT IN PATIENTS WITH AML RECEIVING MARROW FROM LIKE AND D 116 

UNLIKE SEX DONORS, M.T. Khokhar, Dept of Genetics, I.C.R. Royal Marsden Hospital, Sutton, 
Surrey, UK 
Bone marrow transplant in (BMT) is becoming an effective treatment f o r  leukaemia under 
specific conditions. Documentation of both the dividing and non-dividing cells is important 
to monitor graft establishment. When the donor and patient were of like sex, autosomal 
heteromorphisms were found useful in 85% of cases treated at the Leukaemia Unit of the Royal 
Marsden Hospital. Among five cases followed for up to a year BMT using these heteromorphisms 
donor metaphases could be detected in the marrow within two weeks of BMT when the graft was 
successful. Chimerism was dectected in lymphocytes even when the graft persisted. 

population did not convert to donor type. These studies confirm results of a previous study 
using sex chromosomes as cellular marker (Lawler et. al. 1 9 8 4 ) .  I n  cases where the donor and 
patient were of unlike sex, in situ hybridization with a Y-specific DNA probe was used to 
detect origin of the non-dividing cells. 

In cases of graft failure donor cells did not persist in marrow and the lymphocyte 

HOLECULAR HETWOGENEITY OF ADULT PH+ ALL. D. Leibowitz, K. Schaefer- 
D117 Rego, Z.Arlin, L. Shapiro, J.G. Hears, A. Bank. Department of Medi- 
cine, Columbia University College of Physicians and Surgeons, N.Y., N.Y., 
and Division of Neoplastic Diseases, New York Hedical College, Valhalla,N.Y. 

The 9,22 translocation creating the Ph chromosome (ch) combines se- 
quence from the abl oncogene on ch 9 with sequence from the bcr gene on ch 
22 to generate anew fusion gene. In patients with CHI., the cii-52 transloca- 
tion breakpoint characteristically lies within the 5.8kb breakpoint cluster 
region (bcr). Up to 20% of adult patients who present with ALL are subse- 
quently found to have a Ph ch, and 8ome of these patients may have had CML, 
with a clinically silent chronic phase. Restriction analysis and Southern 
blotting has been performed on 9 adults with Ph+ ALL. Only 5 of the 9 Ph+ 
patients had a breakpoint within the bcr. The fact that 4 of the 9 Ph+ ALL 
patients do not have evidence of a bcr rearrangement suggests that the Ph ch 
may play a different role in these ALL patients when compared to CKL pa- 
tients. It is possible that the leukemogenic process in these patients does 
not include activation of the abl oncogene on the Ph ch. The Ph ch in these 
and other ALL patients may eitiiii indicate a different activation of the a 
oncogene, or a process not involving or s. These data suggest that Ph+ 
ALL is a heterogeneous disease at the DNA level, and that this heterogeneity 
may correlate with different clinical characteristics. 
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ONCOGENES AND CHROMOSOME ABERRATIONS IN K-562 SUBLINES, C.B. Lozzio, D. Johnson, 
D 118 E. Bamberger, University of Tennessee Memorial Research Center, Knoxville, TN 37920 
The K-562 stem cell leukemia cell line was established at our laboratory in 1970, and has 
been maintained in cultures for 830 passsges. The cells vere hypodiploid until passage 60 
and have been near triploid for the next 770 passages. At passage 798 the original line 
had 18 chromosome markers resulting from breaks at the locus of 7 oncogenes, 3 growth factors, 
12 fragile sites and 14 breakpoints of other neoplasias. Many sublines derived from samples 
of cells frozen at various passages have also undergone clonal evolution. The "de novo" 
markers vhich characterize each subline involved breaks at similar locus. Four markers have 
been present in all sublines. One of them is a complex Phl chromosome M2 with 5 duplicated 
bands. The M3 marker with four bands vas derived from M2 in the near triploid cells. Ampli- 
fied c-abl and the lambda genes vere localized in the M3 marker by Seldon et a1 (Proc. Natl. 
Acad. Sci. USA 80:7289,1983) Using "in situ" hybridization we have localized c-abl, c-sis 
and bcr in both Mq and M3. Neither the original line nor the sublines of K-562 have a 9q+ 
marker. Thus, M 2  may be a retranslocation of 9q+ with c-sis to the 22q-Ph1 and the c-abl 
already translocated to the bcr region became close to c-sis. The "de novo" marker M7 is 
a t(l;l8) (p22;21) in vhich N-ras is translocated to the region of the YES1 and the BCL2 
locus. 
the adenovirus 12 modification site 3, and the break of malignant lymphomas. It is concluded 
that oncogene activation at the site of chromosomal translocation plays an important roll 
in tumor progression and in explaining differences among sublines derived from the same 
original line. 

Other "de novo" translocations including a break at lq21 involves the SKI oncogene, 

OUANTITATION OF AMPLIFIED ONCOGENES FROM TUMOR CELL LINES BY A 
D 119 SANDWICH HYBRIDIZATION TECHNIQUE. Kenneth Lundstrom, Jukka 
Tenhunen, Marjut Ranki and Hans Sederlund, Orion Genetic Engineering 
Laboratory, Valimotie 7, 00380 Helsinki, Finland and Kari Alitalo, 
Department of Virology, Helsinki, Finland. 
The aggressiveness of tumors is suggested to be related to the degree of 
genomic amplification of certain oncogenes. Detection and quantitation of 
specific oncogene amplifications cin therefore be of clinical importance. 
We have applied the sandwich hybridization technique to detect and 
quantitate the amplification of oncogenes in human tumor cell lines. The 
method is based on the use of two non-overlapping but adjacent DNA regions 
derived from the gene to be identified. The method is rapid and sensitive. 
Biopsy specimens can be directly assayed. 
We have used the second exon of the human N-myc gene and its flanking 
sequences to quantitate its amplification in human tumor cell lines. 
Increased levels of N-myc was measured by comparing to the DNA amount of 
the human&-2 (11 collagen gene, which is known to exist stably as a single 
copy in the human genome. At present attention is directed to the use of 
the technique to measure the level of oncogene mRNA and its correlation to 
DNA amplification. 

MOLECULAR ANALYSIS OF THE TRANSLOCATION 14;19 IN CHRONIC LYMPHOCYTIC LEUKEMIA, 
D 120 Timothy W. McKeithan. Manuel 0. Diaz. Michelle M. Le Beau, and Janet D. Rowley, Department of 

Medicine, University of Chicago, Chicago IL 60637. 
Our laboratory has recently identified the t(14;19)(q32;q13) as a recurring abnormality in chronic 
lymphocytic leukemia. The breakpoint in chromosome 14 occurs at !he site of the immunoglobulin heavy chain 
(IGH) locus; no oncogenes have so far been localized lo the site of the breakpoint on chromosome 19. Using 
Southern blot analysls and genomic cloning in bacteriophage lambda, we have analyzed DNA from two cases with 
this translocation. In both cases, the translocation was part of a three-way translocation with loss of one of 
the derivative chromosomes, containing the distal end of chromosome 14. By Southern blot analysis using 
probes for the IGH locus, both cases showed a number of DNA rearrangements and deletions; some of these 
rearrangements presumably were due to the normal DNA splicing events which B-cells undergo and others to 
the translocation. One case showed extensive deletions, including both alleles of the p constant region (Cp)), 
one of the two alleles of JH. all but one of the ten Cy alleles (two alleles of four gene segments and one 
pseudogene), and probably two of the four Ca alleles (two Cal's and two Can's); one rearranged Ca, a 
rearrranged Cr. and one unrearranged Ca2 remain. Both the rearranged C a and the rearranged Cy were cloned. 
From the Cyclone. a Hindlll band of abnormal size was identified. This band was subcloned (p+.SH) and used 
as a probe In in situ hybridization to normal metaphase chromosomes. Significant labeling was found on both 
chromosomes 14 and 19, suggesting that py5.5H contains the breakpoint junction of the t(14;19) 
translocation. Confirmation of this result by Southern blot analysis of appropriate somatic cell hybrids is 
pending. 
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ANALYSIS O F  THE A P L  B R E A K P O I N T  R E G I O N  O N  CHROMOSOME 17.  

I m p e r i a l  C a n c e r  R e s e a r c h  Fund,  L i n c o l n ' s  I n n  F i e l d ,  London,  E n g l a n d .  
D121 G Moore,  W X u ,  J S h i p l e y ,  S R i d e r ,  D S h e e r ,  E Solomon. 

Leukaemic c e l l s  f rom p a t i e n t s  w i t h  a c u t e  p r o m y e l o c y t i c  l e u k a e m i a  (M3) 
c o n t a i n  a r e c i p r o c a l  t r a n s l o c a t i o n  b e t w e e n  t h e  l o n g  arms  of chromosome 1 5  
and 1 7 ,  t ( 1 5 : 1 7 )  ( q 2 2 ;  q12-21) .  S e q u e n c e s  p r e s e n t  a t  t h e  b r e a k p o i n t s  need 
t o  be i d e n t i f i e d  a s  t h e y  may be i n v o l v e d  in p r o m y e l o c y t e  t r a n s f o r m a t i o n .  
U n l i k e  some o t h e r  l e u k a e m i a s  in which  b r e a k p o i n t s  have  b e e n  l o c a l i s e d  w i t h i n  
known g e n e s  ( i . e .  t h e  oncogene  c - a b l  in c h r o n i c  m y e l o i d  l e u k a e m i a ) ,  no known 
g e n e s  or random p r o b e s  map t h e  b r e a k p o i n t  i n  APL. However i n  APL two 
o n c o g e n e s  c - e r b A l  and  c-neu h a v e  b e e n  mapped in t h e  r e g i o n  a b o v e  t h e  
b r e a k p o i n t  o n  chromosome 17.  I t  i s  n o t  c l e a r  w h e t h e r  t h e s e  o n c o g e n e s  a r e  
i n v o l v e d  i n  c e l l  t r a n s f o r m a t i o n .  We h a v e  a p p r o a c h e d  t h e  p r o b l e m  by 
s c r e e n i n g  f o r  p r o b e s  which  map in t h e  r e g i o n  of  t h e  b r e a k p o i n t  on  chromosome 
17.  We have  i s o l a t e d  a cosmid  c o n t a i n i n g  s e q u e n c e s  homologous t o  c-erbA 
which  maps in t h e  r e g i o n  be low t h e  b r e a k p o i n t  and  a l s o  c o n t a i n s  a s e q u e n c e  
which  is r e p e a t e d  in t h e  b r e a k p o i n t  r e g i o n .  W e  h a v e  mapped s u c h  a p r o b e  
onto s h o r t  f r a g m e n t s  of chromosome 17 g e n e r a t e d  by chromosome m e d i a t e d  
t r a n s f e r ,  a n d  compared  them t o  a h y b r i d  c o n t a i n i n g  15q+,  in o r d e r  t o  o b t a i n  
t h e  s h o r t e s t  chromosome f r a g m e n t  s t i l l  c o n t a i n i n g  t h e  b r e a k p o i n t  r e g i o n .  
T h i s  t y p e  o f  f r a g m e n t  is c u r r e n t l y  b e i n g  u s e d  t o  f u r t h e r  i d e n t i f y  t h e  g e n e  
p r e s e n t  a t  t h e  b r e a k p o i n t .  

IN VIVO EXPRESSION OF A NON SELECTED GENE TRANSFERRED INTO MURINE HEMOTOPOIETIC 
STEM CELLS BY ELECTROPORATION. Ramaswamy Narayanan, Malgorzata M. Jastreboff, D 122 

Chang-Fang Chiu, Joseph R. Bertino. 
Medicine, New Haven, Connecticut 

mediated transfer (electroporation) was demonstrated by detection of transient CAT (chloram- 
phenicol acetyl transferase EC23.1.28) activity in marrow cell extracts, electroporated with 
RSVCAT plasmid. 
mids (1:l molar ratio) by electroporation, CAT activity was detected in extracts of granulo- 
cyte-macrophage colonies (CFUw) resistant to 6-418. an analogue o f  neomycin. 
resistant C F U m  showed expression of the NEO gene and were morphologically indistinguishable 
from the control bone marrow CFUGM. 
into the tail vein of lethally irradiated mice and fourteen days later, mice were sacrificed. 
Extracts from hematopoietic tissues. but not non-hematopoietic tissues, showed CAT expression. 
Integrated sequences of RSVCAT were detected in the hematopoietic tissues. 
offers the opportunity to transfer genes effectively into hematopoietic progenitor cells and 
avoids some of the inherent disadvantages associated with other methods of gene transfer. 

Department of Pharmacology, Yale University School of 

The successful introduction of DNA into mouse bone marrow cells by electric-field 

When the bone marrow cells were cotransfected with RSVCAT and SV2NEO plas- 

The 6-418 

RSVCAT electroporated bone marrow cells were injected 

Electroporation 

Nucleotide Sequence Analysis of Mouse Testis-Derived c-abl Complementary DNA Clones. 
Cr i s t ina  Oppi and E. Premkumar Reddy, Department of Molecular Oncology, Roche D 123 

I n s t i t u t e  of Molecular Biology, Nutley, N J  07110, U.S.A. 
V - g  is the  oncogene of the Abelson murine leukemia v i rus  (A-MuLV) which induces B c e l l  

lymphomas i n  vivo and transforms both lymphoid and f i b r o b l a s t i c  c e l l s  i n  v i t r o .  C-&, the  
normal c e l l u l a r  homolog of v-&, is expressed i n  most murine c e l l  types as  two d i s t i n c t  
mRNA species  of 6.5 kb and 5.5 kb. Ben-Neriah e t  a l .  (Cel l  44:577-586, 1986) have recent ly  
demonstrated that these  mRNAs a r e  generated by d i f f e r e n t i a l  sp l ic ing  of t h e i r  5 '  exons. 
Higher l e v e l s  of c-& expression are found i n  the  mouse testis where there  is an addi- 
t i o n a l  post-meiosis-specific mRNA species  which i s  4 kb long. To understand the mechanism 
by which the t e s t i s - s p e c i f i c  mRNA is generated, we have undertaken the  cDNA cloning of 
c-& mRNA found i n  mouse testis. A t o t a l  of 14 cDNA clones were examined. One of these 
cDNA clones,  which w a s  apparently derived from the 4.0 kb mRNA, w a s  subjected t o  nucleo- 
t i d e  sequence ana lys i s  which revealed t h a t  the 5 '  end of t h i s  DNA has an i d e n t i c a l  sequence 
a s  t h a t  of type 1 cDNA descriF;ed by Ben-Neriah e t  a l .  However, t h i s  cDNA lacked approxi- 
mately 1.1 kb of the 3' sequence present  i n  t h e  longer mRNAs. Polyadenylation of the mRNA 
w a s  found t o  occur i n  an unusual pos i t ion  which generates  t h e  truncated mRNA. It, there- 
f o r e ,  arpears  t h a t  heterogenei ty  i n  c-* mRNA could be generated by d i f f e r e n t i a l  sp l ic ing  
and/or t r a n s c r i p t i o n a l  termination a t  the  5 '  and 3' ends. 
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EXPRESSION OF s - 2  PROTO-ONCOGENE DURING NORMAL HUMAN LYMPHOCYTE 
D124 PROLIFERATION. 
Nowell. Dept. Pathol., Univ. of Penna.; *Wistar Institute, Phila. PA 

Chromosome translocations in common B cell neoplasms bring the bcl-2 and 
c - w  genes under control of the Ig gene locus, resulting in high G e l s  of 
constitutive expression. 
of these proto-oncogenes, we examined expression of bcl-2 and c-% in 
normal human peripheral blood or tonsil lymphocytes Gctionated into 
purified T and B cell populations. Stimulation with mitogens (PHA or 
Staph. aureus) showed that steady-state levels of accumulated mRNAs for 
c-m c bcl-2, and histones rose from undetectable to maximal within 1, 8 ,  
an&: Erespectively; levels of constitutively produced mRNA for c-% 
were unchanged. Nuclear transcription assays showed marked elevations in 
bcl-2 transcription rate, peaking 6 hr post-stimulation; only slight in- 
G a s e s  in c-- transcription were seen (max. at 1 hr). suggesting its 
expression is regulated mainly by post-transcriptional mechanisms. Because 
cycloheximide (CHX) augmented c - v  and bcl-2 mRNA levels, we determined 
bcl-2 and c-F mRNA degradation rates i n h e  presence or absence of CHX. 
Stability of c-mnt mRNA increased markedly in CHX-treated cells, but little 
effect was seen for bcl-2 and none for c-fnr.. Our data show marked dif- 
ferences in the mechxsms regulating K - 2  and c-mx genes, and suggest a 
role for these proto-oncogenes in the control of normal lymphocyte growth. 

J. Reed, Y. Tsujimoto*, J. Alpers, C. Croce*, P. 

To understand the factors controlling expression 

EXPRESSION OF p53 IN HUMAN LEUKEMIA AND LYMPHOMA. V. Rot ter  and M. Prokocimer, 
Department o f  Cell Biology, The Weizmann I n s t i t u t e  o f  Science, Rehovot, 76100, D 125 

I s rae l .  
Analysis o f  f resh human tumors have ind icated t h a t  pa t i en ts  w i t h  B type lymphopro l i ferat ive 
diseases and the ma jo r i t y  o f  pat ients  w i t h  acute lymphoblastic leukemia (ALL) express ele- 
vated l eve l s  o f  p53 production. It i s  suggested t h a t  i n  these human malignancies, p53 may 
provide a novel t o o l  f o r  moni tor ing cancer a c t i v i t y .  Conversely, p53 i s  no t  expressed i n  
acute myeloid leukemias, mye lop ro l i f e ra t i ve  diseases, o r  myeloid leukemic c e l l  l i nes .  Analysis 
of the p53 gene s t ruc tu re  ind icated the existence o f  s i m i l a r  patterns o f  p53 r e s t r i c t i o n  
fragments i n  producer and nonproducer c e l l s ,  which suggests t h a t  the p53 gene i s  n o t  a l t e red  
i n  the  l a t t e r .  However, i n  one case o f  acute promyelocytic leukemia (APL), we have observed 
a rearrangement i n  the p53 gene. 
conta in  the  t y p i c a l  15:17 t rans locat ion.  I n  o ther  APL pa t ien ts  who e x h i b i t  a 15:17 t rans-  
l o c a t i o n  we found no genomic changes o f  the p53, suggesting t h a t  the p53 gene, which was 
recen t l y  mapped t o  the shor t  arm of chromosome 17 i n  the human, i s  n o t  s t r u c t u r a l l y  re la ted  
t, the t y p i c a l  chromosomal break p o i n t  found i n  the long arm o f  chromosome 17 o r  APL pa t ien ts .  

Karyotype analys is  has ind icated t h a t  these APL c e l l s  do not  

DELETION OF 5'-CODING SEQUENCES OF THE CELLULAR p53 GENE INIMOUSE ERYTHROLEYKEMIA: 
D 126 ,A NOVEL MECHANISM OF ONCOGENE REGULATION, Benjamin Rovjnski , Donald Munroe , Jim 
Peacock', Michael Mowat[, Alan BernsteinJ and Samuel Benchimol', The Ontario Cancer I n s t -  
i t u t e ,  Toronto, Ontario, 
Manitokja, R3E OV9, Canad?, and Mount S ina i  Research Hospi ta l ,  Toronto, Ontario, M5G 1x5, 
Canada . 
A rearrangement o f  the p53 gene in an erythroleukemic c e l l  l i n e  (OP15-2) transformed by 
Friend r e t r o v i r u s  resu l ted  i n  expression o f  a 44,000 da l ton  p r o t e i n  (p44). Epitope mapping 
s tud ies i nd i ca ted  t h a t  amino ac id  residues a t  the extreme amino-terminus o f  p53 are missing 
i n  p44. 
recognized by PAb246, a monoclonal antibody t h a t  does no t  recognize p53 i n  other  ery thro-  
leukemic cells. 
i t a t i v e  radioimnunological phase assay ind icated t h a t  the amount of p44 was = 100-fold 
h igher  i n  DP15-2 c e l l s  than the amount o f  p53 i n  other  erythroleukemic c e l l s .  
s tud ies demonstrated t h a t  p53 has a h a l f - l i f e  ( t  
i n  cont rast ,  p44 has a t > 9.5 h r .  
f o r  i t s  elevated steady-%e leve ls  i n  OP15-2 c e l l s .  Southern b l o t  analys is  and genomic 
c lon ing revealed t h a t  DP15-2 c e l l s  conta in  a = 3-kb de le t i on  o f  nuc leot ide sequences i n  the 
p53 gene t h a t  removes exon 2 coding sequences. 
de le t i on  of 5'-coding sequences i n  the p53 gene provides a novel mechanism f o r  increasing 
p53 p r o t e i n  levels i n  v ivo.  

4X 1K9, Canada', Manitoba I n s t i t u t e  o f  Cel l  Biology, Winnipeg, 

I n  addi t ion,  p44 appears t o  have undergone a change i n  conformation s ince i t  i s  

A quant- 

Pulse chase 
) o f  = 2 h r  i n  erythroleukemic c e l l s ;  

Hence, thh'fncreased s t a b i l i t y  o f  p44 may account 

PAb246 may recognize a conformation-dependent epitope on p53. 

I n  summary, these r e s u l t s  demonstrate t h a t  
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MOLECULAR HETEROGENEITY OF CML IN ITALIAN POPULATION.Giuseppe Saglio 
D127 'Angela Tassinari,'Alfonso Zaccaria,'Bomina Celso,'Nicoletta Testoni, 
'Sante Tura, Giovanna Rege Cambrin, Luigi Pegoraro, GianCar1.0 Avanzi, Anna 
Serra, Ullberto Mazza and Felice Gavosto. Dip. di Scienze Biomediche c 
Oncologia U-nana, Universita' di Torino, Torino, Italy - 'Istituto di 
Ematologia "L&A Seragnoli" Universita' di Bologna, Bologna, Italy. 

A rearrangement between the bcr and the c-abl genes has been 
established t o  represent the molecular lesion caused by the Philadelphia 
chromosome (Ph) translocation t(9;z.z) in CML. While the breakpoint position 
on chromosome 9 is quite variable, mapping over more than 1 5 0  Kb, on 
chromosome zz the rearrangement involves a restricted area within a Bgl I I  
DNA fragment of 5 Kb, easely detectable by Southern analysis. The molecular 
study of a large series of Qvn. patients of Italian origin has revealed that 
some exceptions to this general rule may exist: sporadic cases of classical 
Ph' + CML are lacking a bcr rearrangement in spite of the clear presence of 
a Ph' chromosome and others are showing a variant bcr rearrangement with a 
breakpoint position more 5 '  within the bcr gene than that usually present 
in OvlL. The same spectrum of molecular defects has been found in Ph + acute 
leukemias, but in a much higher percentage of cases. 

CLONAL SILENCING OF GENES BY ERROR-INDUCED DNA METHYLATION AT d(pCG) 
SITES, Steven S. Smith, Divisions of Surgery and Biology, City of Hope 

D128 National Medical Center, Duarte CA 91010. 
Several lines of evidence suggest that the heritible methylation of cytosine 
at d(pCG) dimers in DNA is induced by errors in DNA replication and by cer- 
tain forms of damage to DNA. Other evidence suggests that the accumulation 
of methylation in response to this damage will result in the clonal silencing 
of affected genes. These findings suggest a new and unique role for DNA 
methylation in the clonal shut-off of genes that have become extensively 
damaged and whose expression is thus potentially deleterious. Organisms 
whose complexity and life cycle require the extensive somatic cell division 
of a large genome are most likely to require a damage control mechanism of 
this type. This mechanism may be of particular relevance in carcinogenesis. 
Error-induced methylation of activated (i.e. extensively damaged) cellular 
oncogenes may provide one means by which these deleterious genes are held in 
check in affected somatic cells. This suggestion is consistmt with the 
capacity of DNA methylation to silence the proviral DNA of certain oncogenic 
retroviruses, with the capacity of certain tumor promoters and ultimate 
carcinogens to inhibit DNA methylation, and with the widely documented 
hypomethylation of tumor DNA relative to normal DNA. Some of the 
implications of this role for DNA methylation in the molecular biology 
of longevity, carcinogenesis and development will be discussed. 

DIRECT PARTICIPATION OF c-myc PROTEIN IN DNA SYNTNESIS OF HL 60 CELLS, Geor&= P. 
D 129 Studzinski, Z a m i r  S. Brelvi, Susan C. Feldman and Rosemary A. Watt, UHDNJ-New Jersey 

Medical School, Newark NJ 07103, and Smith Kline and French Laboratory, Philadelphia PA 
191 01 

Abnormal expressionof the oncogene c-&yc i s  believed to result i n  the uncontrolled proliferation 
of HL 60 cells and other neoplastic cells. Since  the mechanism for this action I s  not 
understood, we have tested whether the c-qyc protein i s  required for DNA synthesis. Nuclei 
isolated from HL 60 cells were incubated under conditions knarn to permit the elongation of the DNA 
chains that were initiated i n  the intact cells. Additionof amonuclonal or  a polyclonal affinity 
purified antibody to the human c-myc protein markedly inhibited DNA synthesis, but not RNA 
synthesis, which also takes place in isolated nuclei under appropriate conditions. Follaring 
the incubation of the nuclei with the antibody, its presence in the nuclei was shoun by 
immunofluorescence. In control experiments an antibody to DNA plyfierase alpha inhibited DNA 
synthesis i n  a similar manner, while an antibody to RNA polymerase I1 inhibited RNA, but not DNA, 
synthesis. Antibodies to norrnuclear constituents of the cell inhibited neither DNA n o r  RNA 
synthesis, shouing the specificity of the inhibitiory effects. The inhibition of DNA synthesis 
by the antibody to c-nyc protein was blocked by the addition of the c-myc protein. We conclude 
that the functions of c-rqyc protein include participation i n  DNA synthesis. Thus, increased or 
inappropriate expression of c-qyc gene may contribute to the growth advantage of neoplastic cells 
by facilitatine the replication of DNA. (Supported by grant 1385-028 from NJ State Commissionon 
Cancer). 
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ORGANIZATION AND EXPRESSION OF IMMUNOGLOBULIN AND T CELL 
D130RECEPTOR GENES IN HODGKIN CELL LINES, H. Tesch; M. Falk+, H. 

Stein, D. Jones', V. Diehl and G.+Bornkamm: '1. Med. Klinik, 
University of Cologne, FRG, Institute for Virology, 
Freiburg, FRG and*Dept. of Pathology, Southampton, GB 

To investigate the origin of Hodgkin- and Sternberg-Reed cells we 
analyzed the organization and expression of immunoglobulin (Ig) 
and T cell receptor (TCR) genes in four Hodgkin's diesease 
derived cell lines. Our experiments revealed that two of these 
lines show various rearrangements of Ig genes and express Ig 
specific mRNAs (Cy specific transcripts in 428 cells, Ca, Ck and 
C1 specific transcripts in 591 cells). The remaining two lines 
have rearranged TCR R and y genes and express either TCRR 
specific transcripts (Cole) or TCRa specific transcripts (540) 
but not both. These data demonstrate that the Hodgkin derived 
cell lines can be classified as lymphoid cells and resemble 
different differentiation stages within the B or T lineage. 

THE TRANSLOCATION BREAKPOINT IN PHIMDELPHIA CHROMOSOME-POSITIVE (PHI+) ACUTE 
LYMPHOBlASTlC LEUKEMIA (ALL) IS LINKED TO BCR, Carol A. Westbrook, Charles M. Rubin, 
Arthur L. Hooberman, Timothy A. Geiger 8 Janet D. Rowley. Univ. of Chicago, Chicago IL 60637. 

D 131 
The Phl arises from a chromosomal 9;22 translocation, and occurs in the malignant cells of virtually all patients 
(pts) with chronic myelogenous leukemia (CML) and 10% of pts with ALL. In CML, the protooncogene 881 is 
translocated from chromosome 9 to a breakpoint cluster region (bcr) within the etU. gene on No. 22. producing a 
fusion gene which gives rise to a hybrid 8.5 kb bcr-&BL mRNA. In a subgroup of Phl+ALL, the t(9:22) differs 
from that of CML at the moiecular level; the breakpoint lies 5' (centromeric) of bcr, which is unrearranged, and 
there is no 8.5 kb bcr-BBL mRNA. Thus, it is unclear whether ettL or BBL are involved. To identify the 
breakpoint on No. 22. we first made a restriction map of the normal chromosome using pulsed field gel 
eletrophoresis (PFGE); we show that bcr and the immunoglobulin lambda gene (w lie on one ~1600 kb M I  
restriction fragment, though a polymorphic MI site divides the two loci in some alleles. We then studied two pts 
with Phl+ALL and one cell line (SUP-513) derived from a third pt. Using conventional Southern blot anlysis and 
a bcr probe, no rearrangement was detected up to 20 kb 5' of bcr; also, IGL was germline in one sample studied 
with a constant region probe. However, hybridization of the bcr probe to M I  digests fractionated by PFGE 
revealed rearranged bands of 300-350 kb in each sample, as well as germline fragments of -1600 or 450 kb. 
We conclude that the breakpoint junctions lie between 20 and 350 kb 5' of bcr in Phl+ALL. Whether 5' elements 
of the &jL gene are involved is unknown. To identify the breakpoint on No. 9, we have made a 575 kb restriction 
map of the locus and are currently analyzing this region for rearrangement. 

SUBTRACTION cDNA CLONING I N  MONOCYTIC DIFFERENTIATION: A TRANSCRIPT DOWN REGULATED 
BY BOTH PMA AN0 VITAMIN D3 I N  HL-60 CELLS, Marie-Ceci le Wetzel-Raynal, Alan J .  Dayan 
and Yvon Cayre, Memorial Sloan-Kettering Cancer Center, New York, NY 10021 

D 132 
A double r e s i s t a n t  va r ian t  c e l l  l i n e  c a l l e d  l F l 0  was derived from the human promyelocytic 
leukemia c e l l  l i n e  HL-60 by c u l t u r i n g  the c e l l s  successively i n  presence o f  increas ing doses 
o f  one o f  the two ava i l ab le  monocytic inducers - Phorbol 12-myristate 13-acetate (PMA) and 
1,25(0H)z Vitamin D3 ( V i t  D3). V i t  D3 maintained c e l l s  and PMA-maintained c e l l s  are 
ar rested a t  d i sc re te  steps i n  the d i f f e r e n t i a t i o n  process, whi le  when the two inducers are 
appl ied concomitantly, lFI0 c e l l s  acqui re a l l  the cha rac te r i s t i cs  o f  f u l l y  d i f f e r e n t i a t e d  
monocytes. A cDNA l i b r a r y  s p e c i f i c  f o r  V i t  D3 induct ion was constructed by subtract ion o f  
cDNA from V i t  D3-maintained lFl0 c e l l s  w i t h  mRNA from PMA-maintained l F l 0  c e l l s .  One cDNA 
c lone (pD3-120) i s o l a t e d  by d i f f e r e n t i a l  screening corresponded t o  a 1.3 kb t r a n s c r i p t  down 
regulated i n  the  course of  monocytic d i f f e r e n t i a t i o n .  In l F l 0  ce l l s ,  pD3-IZO mRNA i s  
expressed p r i o r  t o  any fnduction, increased i n  presence o f  V i t  D3, and s t rong ly  decreased i n  
presence o f  PMA. When the two inducers are appl ied concomitantly, pD3-120 t r a n s c r i p t  
becomes undetectable. 
ab le l e v e l  a f t e r  24 hrs o f  induct ion w i t h  e i t h e r  PMA o r  V i t  D3. I n  addit ion, t h i s t r a n s c r i p t  
i s  not  expressed i n  myeloid leukemia c e l l s  blocked a t  an e a r l i e r  b l a s t - l i k e  stage o f  
maturation (KG-1 and K562). 
of the promyel ocyt idpromonocyt  i c  d i f f e r e n t i a t i o n  stage. 

In HL-60 ce l l s ,  pD3-120 expression i s  down regulated t o  an undetect- 

These r e s u l t s  suggest t h a t  pD3-120 mRNA expression i s  s p e c i f i c  
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MODULATION OF C-FMS AND C-FGR EXPRESSION IN NORMAL MONOCYTIC CELLS STIWLATED TO 
PROLIFERATE WITH THE CSF-1 MONOCYTIC COLONY-STI-TING FACTOR. Cheryl L. Willman, D 133 

Carleton C. Stewart, Hsiu-san Lin, and Thomas B. Tomasi, University of New Mexico, Albuquer- 
que, NM 87131; Los Alamos National Laboratory, Los Alamos, New Mexico 87545; Washington 
University, St. Louis, MO 63110; and Roswell Park Memorial Institute, Buffalo, NY 14263. 
The cellular role of proteins encoded by proto-oncogenes highly related to the oncogene 
of Rous avian sarcoma virus remain elusive. The expression the protein encoded by in 
fully differentiated, post-mitotic cells has suggested that this protein has a differentia- 
tion-related, rather than a proliferation-related, function in normal cells. However, we 
have determined that the closely related proto-oncogene c-fgr may have a proliferation- 
related function in normal monocytic cells. Normal murine monocytic cells were derived 
from short-term bone marrow cultures grown in the presence of the monocytic lineage-specific 
growth factor CSF-1 (M-CSF). The fully differentiated monocytic cells derived from these 
cultures expressed high levels of c-fms RNA (encoding the CSF-1 receptor). When these cells 
were rendered quiescent by the removal of CSF-1, the c-fms mRNA levels increased 6-fold. 
When these cells were stimulated to proliferate by the re-addition of CSF-1 to the culture 
medium, c-fms mRNA levels were slowly down-modulated over an 8 hour time period. The 
re-additionof CSF-1 to the culture medium induced the expression of c-fgr mRNA. A major 
c-fgr transcript of 3.0kb, as well as minor transcripts of 3.5 and 4.7kb. were detected 4 
hours after growth factor addition, peaked at 8 hours, and were no longer detectable by 12 
hours. At 12 hours, the monocytic cells have just begun to enter S phase of the cell cycle. 
suggesting that c-fgr expression may regulate cell cycle progression. 

A N E W  TRANSFORMING VIRUS ISOLATED FROM A C U L T U R E D  FeLV-NEGATIVE FELINE 
D 134 LYMPHOSARCOMA C E L L  LINE. J.H. Wolfe. E.E. Zuckerman. W.S. Hayward. W.D. Hardy, Jr. 

Sloan-Kettering Institute for Cancer Research, New York, N Y  10021. 
Thirty percent of cats with lymphosarcomas (LSA) show no evidence of FeLV infection i n  LSA 
or normal tissues. However, FeLV appears to induce most of these virus-negative (VN)-LSAs 
because they arise subsequent to FeLV-exposure and latent FeLV can be activated from bone 
marrow ce l l s ,  b u t  n o t  from LSA ce l l s ,  of such cats. We have established a lymphoid 
suspension cel l  l ine,  with fel ine ffbroblast feeders, dertved from an intest inal  VN-LSA 
(cell l ine  FL-3754L). After several months i n  t i ssue culture, transformed adherent c e l l s  
(growth in nude mice and sof t  agar) were isolated a s  a subline (37548) from the FL-3754L 
cultures. The 37548 c e l l s  produce no viral particles. b u t  do express FeLV antigens. A 
transforming virus was rescued from 37548 cells on feline fibroblasts (FEA cells) w i t h  FeLV- 
A8 helper virus and on mink fibroblasts w i t h  amphotropic MuLV. The 37548 cells express a 
transformation-specific protein (87kd) that  i s  precipitated by anti-FeLV antiserum. 
Experiments, including molecular cloning of the 37548' virus, are i n  progress t o  identify the 
viral transforming gene. The 37548 virus does not appear to contain m c because, unlike the 
=-containing FeLVs, i t  transforms FEA cells. The 37548 virus rapid*induces fibroid-type 
sarcomas in newborn kittens a t  the inoculation s i t e  and in the thymus. Tumors from the 
subcutaneous lesions and the thymuses of two kittens have been established as cell lines and 
grown in nude mice. In cats ,  FeSVs do n o t  induce thymic tumors and FeLVs do not induce 
sarcomas a t  the inoculation site. Thus, the 37548 virus (or mixture of viruses) appears to 
have different biological properties than  any previously described FeLV or  FeSV. 

sigh frequency of C l o d  -loMin or  cell Reoeptor Gene -ang-ts in 

S. s,  P . 4 .  Pelicci ,  A. T+liO, F. G r i  R. Winchester D.K. Kmwles ,  
ard%?%$a-Favera. New York Unwersity schm of k c i n e ,  New Y&k, NY 10016, 
ad University of Perugia. I ta ly .  

D 135 Acute Wy- kuk+a. --sing T e m ~ n d  Decocy-transferase (W) - 

Immmglohlin (19) anl Ycell receptor (D) rearrq-ts have been used as irreversible 
markers of lineage and clonality i n  the s t d y  of B- a d  T-lyt$lwid ppulatiom. 
Ig or TcR rearrangamts are sp3radically reported in AMLS. Tdp expression, also regardeed 
as lynpbid lineage specific, is rep*+ in 10% of AMLS. We tested + hypthesis fhat 
these tsm uncmnvn events nught be associated III AMLs and represent actmatxon, a t  
abrtive or transient, of a program of l-id initiation expressed prior to irreversible 
amnitment. 
13 RIT-pxitive AMLS, ard 4 TdT-positive urdifferentxated leukanlas . 
-negative AMLS displa ed clonal rearrangamts, 8/13 of TdT-positive AMLS displayed 
arrang-ts (>60%),  mcfuding 3 JH rearrang-ts, 4 TBC r-ang-ts ard one leukglua 
displaying rearrangerent a t  bth loci. 
played rearrang-ts a t  bth loci. 
ween 1 W  expression ard Ig or TB gene rearrang-ts even outside the lynphoid lineage, 
further 
that a -%Z prcqran of lymplwid gene expression involving 'MT expression and IghB 
rearrang-ts can be activated prior to myeloid amnitment. 
pmgran represents a r n d ,  albeit rare, went in early myelopiesis or a transformation 
related event present only in leukenic cells renains to be det 

&xiever, 

We analyzed TcR (TK) ad Ig (JH) gene CDnfiguratio? in 25 TdT-nqative AMLS, 
while only 2/25 of the 

All 4 TdT-positive unlifferentiatd leukanias dis- 
These data damnstrate a significant a s h a t i o n  bet- 

a role for W in Ig and TCR gene assembly. These data also irdicate 

activation of this 

' 1. 
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Viruses 

D 200 MURINE THYMIC LYMPHOSARCOMAS AFTER INFECTION WITH A B-ECOTROPIC MURINE 
LEUKEMIA VIRUS AND/OR X - I R R A D I A T I O N  : PROVIRAL ORGANIZATION AND RNA EXPRESSION. T. 
As t ie r -G in ,  M. Ga l iay ,  E. Legrand, D. Moynet, N. Rebeyrot te,  A. Artus,  B. Gu i l lemain  
and J.F. Duplan. INSERM U. 117, 229 cours  de l 'Argonne, 33076 BORDEAUX Cedex - France 

The r o l e  o f  r e t r o v i r u s e s  i n  murine radioleukemogenesis was r e i n v e s t i g a t e d  w i t h  a 
p r o t o c o l  assoc ia t i ng  t h e  i n j e c t i o n  o f  a non-pathogenic r e t r o v i r u s  (T1223/B v i r u s )  and 
a subleukemogenic dose of X- rad ia t i on  (2  x 1.75 Gy). Using b l o t t i n g  techn ics  we 
s tud ied  MuLV p r o v i r a l  o rgan iza t i on  and RNA express ion  i n  thymomas induced by the  
combined e f f e c t  o f  v i r u s  and i r r a d i a t i o n  o r  i r r a d i a t i o n  alone. A recombinant p r o v i r u s  
was de tec ted  i n  the  chromosomal DNA o f  every  tumor induced by assoc ia t i ng  v i r u s  and 
r a d i a t i o n  whereas i t  was unconstan t ly  found i n  rad io - induced tumors. I n  every 
ins tance,  t he  p rov i  r u s  was randomly i n teg ra ted .  No r e l a t i o n s h i p  was observed between 
v i r a l  RNA express ion  and tumor i nduc t i on .  Trisomy 15 was observed i n  a l l  metaphases 
i r r e s p e c t i v e  o f  t h e  p ro toco l  o f  tumor i nduc t i on .  An extraband on chromosome 6 was 
observed i n  severa l  thymomas induced by i r r a d i a t i o n  and T1223/B v i r u s  i n j e c t i o n .  

DIFFERENTIAL EXPRESSION OF MURINE CELLULAR PROTO-ONCOGENES IN MYELOID LEUKEMIA 
D201 LINES, H. G. Bedigian, Jackson Laboratory, Bar Harbor, ME 04609. 
Recently we have described a recombinant inbred (RI) mouse strain (BXH-2) that has a high 
incidence of spontaneous leukemia (89% by 8 months of age) associated with the expression of 
ecotropic type C Hurine leukemia virus (MuLV). The BXH-2 strain is derived from crossing 
two strains, C57BL/6J and C3H/HeJ, which both have a low incidence of neoplastic disease. 
Results obtained from pathological studies as well as cytochemical and immunological assays 
suggest that the majority of tumors in BXH-2 mice are of myeloid origin. The ecotropic MuLV 
isolate of BXH-2 mice induced tumors by a year of age in another BXH strain. The range of 
iieoplasms induced by the virus paralleled that occurring spontaneously in BXH-2 mice. Also, 
tumor cells obtained from BXH-2 mice retained their neoplastic properties on transplantation 
into isogenic mice. Several cell lines have been established from both primary and 
transplantable tumors. The cell lines show cytochemical and morphological properties 
characteristic of cells of the myeloid lineage. The cell lines show various degrees of 
competence f o r  differentiation by regulators of the hematopoietic system. The majority of 
the cell lines are malignant and cannot be made to differentiate. Proto-oncogenes comprise 
a class of cellular genes that may regulate growth and differentiation and if abnormally 
expressed may establish or maintain the malignant properties of the cell lines. We are 
presently examining mRNA levels of several known proto-oncogenes to determine their 
involvement in BXH-2 myeloid leukemic development and how oncogene expression might be 
altered by treatment of the cell lines with chemical inducers. The results of these 
experiments will be presented. 

A NEW 6-LYMPHYTROPIC VIRUS POS2IBLY ASSOCIATED2WITH LYMPHOPROL$FERATIVE DISEASSS, 

Wong-Staal, F.'& Gallo, R.C. . ( 1 )  Dept. o f  Pathology, Karolinska Institute, Sweden 
(2) Lab. Tumor Cell Biology, N . C . I . ,  Bethesda. 

D 202 Biberfeld, P., Salahuddin, 5. , Ablashi, D.V. , Josephs, S.F. , Kramarsky, B. , 

We will report on a B-lymphotropic virus which was isolated from AIDS-patients with 
lymphoproliferative disorders. ( 1 )  The ultrastructure of this v i r u s  had features similar 
to those of the Herpes family. However, Its molecular biology, host-cell range, and 
immunology showed no relatedness to known primate Herpes virus. Thus, this virus seems 
t o  represent a new member of  the Herpes virus family, possibly associated with human 
disease. 
( 1 )  Salahuddin, 2 .  et al; Science; in press. 
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D-IATION DFPRUJm TRANSFORMRTION OF CELLS IN THE MlNocyTE LINERGE BY V- 
D 203MYB. David Boettiger and Margaret Olsen, University of Pennsylvania, - _ _ _  

PhiladelWa, PA 19104 
The v-myb gene of avian myeloblastosis virus is restricted in its transforming 
potential to cells in the mDllOCyte lineage. In the embrycolfc yolk sac the myeloid 
progenitors are unable to mature bgrorvl the imnature blast stage. The w e  
progenttors w h i c h  mnpose about 5% of this population express normally high levels of 
c-myb (20C-400 m-FN%/cell) and are not susectpible to transformation by MIV in vim. 
Infected cells in other hematopietic organs which do not restrict monocyte 
diffemtiation amtain mnm- transformed cells, and the infected YSC transform in 
24 hours in vitro. In vitro s M i e s  denmistrate a different factor requirment for 
transformation of YSC in conparison to cells from other organs and to YSC a l l 4  to 
differentiate in vitro. Hence cells which normally exp- Mgh levels of c-b 
appear to be refractory to transformation by v-myb. these cells differentiate 
either in v i m  or in vitro, c-myb apression rapidlt declines, ard the cells becolle 
susceptible to transformation by v-myb. This suggests that infection of the mrnocyte 
progenitors by AMV prod- an effective failure to shut off layb during normal 
differentiation which leads to their transformation. Wz suggest that myb plays a role 
in mrmal rmby3cyte differentiation to suppress the pmducticm of the differentiated 
cell products during ClOM1 that V-myb W-tS a ChaIFltuFe Of this 
function in the more mature cells. 

ANALYSIS OF LYMPHOMAGENESIS IN THE AVIAN LEUKOSIS SYSTEM, Donald L. 
D204 Ewert, Charles Goldstein and David Urquhart, The Wistar Institute, 
Philadelphia, PA 19104. 

The first detectable phase of avian lymphoid leukosis virus induced lymphomagenesis is the 
appearance of hyperplastic follicles in the bursa of Fabricius. These follicles are typi- 
cally pyroninophilic and number between 20 and 100 per bursa. Individual hyperplastic 
follicles were analyzed for viral protein expression and for the presence of viral-myc 
oncogene junction fragments in the cellular DNA. Failure to detect viral protein synthesis 
in a large proportion of the hyperplastic follicles indicates that viral synthesis is not 
required to sustain the hyperplastic state. Although most of the hyperplastic follicles 
have detectable virus-Myc junction fragments, no such fragments could be detected in DNA 
from about 6% of the hyperplastic follicles. 

The next phase involves the progression and eventual metastasis of 1-2 bursal lymphomas. 
The effect of the immune system on tumor progression was assessed in chickens tollerized to 
the viral antigens. A similar frequency of primary bursal and metastatic lymphomas deve- 
loped in chickens lacking detectable antibodies to viral antigens as those having high 
titers of antibody. Furthermore metastastic lymphoma cells sustained a higher level of 
growth in vitro than either primar bursal lymphoma cells or normal bursal cells. Taken 
togethertheseresults suggest that progression of bursal lymphomas may depend on changes 
intrinsic to the cell. 

USE OF INFECTIOUS SIMIAN VIRUS 40 ( S V - 4 0 )  TO GENERATE HUHAN HARROW STROMAL CELL 
LINES, Louis A. Gaboury, Allen C. Eaves and Connie J .  Eaves, Terry Fox Laboratory, 
B.C. Cancer Research Centre, Vancouver, B.C. V5Z 1L3, Canada. 

D 205 
We have previously shovn that pluripotent and other primitive, but committed, human hemo- 
poietic progenitors can be maintained for several weeks in cultures containing a hetero- 
geneous adherent cell population of marrov origin including various mesenchymal phenotypes. 
Moreover, recent data indicate that in such cultures primitive hemopoietic progenitor 
proliferation is subject to extrinsic regulation, as shovn by their cyclic variation between 
an active and a quiescent state following each medium change. Because of the phenotypic 
heterogeneity of marrov adherent cell layers, analysis of molecular mechanism(s) mediating 
these positive and negative signals avait the isolation of pure cell types. Since normal 
human mesenchymal cells senesce vithin a few generations in vitro, some immortalization 
procedure is required. Transformation vitb S V - 4 0  virus has been used previously for this 
purpose, vithout loss of the differentiated state expressed prior to transformation in some 
cases. To utilize this approach, ve generated high titre virus stock (1010 pfu/ml) by 
standard procedures and then infected (at 100 pfulcell) a variety of cell types including 
long-term human marrov culture adherent monolayers, normal human skin fibroblasts, human 
embryonic lung fibroblasts and mouse 3T3 fibroblasts. Tventy four hours after infection the 
S V - 4 0  large "T" antigen was detected in most cells in the first tvo ty es of culture and 
infected 3T3 cells yielded transformed foci at a frequency of 2.7 x log per ml. Experiments 
to isolate human mesenchymal cell transformants and to characterize them both functionally 
(support and regulatory action on hemopoietic precursors) and phenotypically are in progress. 

203 



Recent Advances in Leukemia and Lymphoma 

SELECTIVE ACTIVATION OF ENDOGENOUS ECOTROPIC RETROVIRUS I N  TISSUES O F  B6C3F1 MICE 
D 206 D U R I N G  THE PRELEUKEMIC PHASE OF 1.3-BUTADIENE EXPOSURE, R i c h a r d  D. I r o n s ,  Wayne S. 
S t i l l m a n  and Rekha S .  Shah, Chemical I n d u s t r y  I n s t i t u t e  of Toxicology,  Research T r i a n g l e  
P a r k ,  NC 27709 ,  and Miles W. C l o y d ,  Duke U n i v e r s i t y  School of  Medic ine ,  Durham, NC 27710. 
1,3-Butadiene  ( B D )  is  a c o l o r l e s s  g a s  used  as a monomer i n  t h e  p r o d u c t i o n  of  s t y r e n e - b u t a -  
d i e n e  o r  " s y n t h e t i c "  r u b b e r .  Epidemiologic  s t u d i e s  t o  a s s e s s  p o t e n t i a l  h e a l t h  h a z a r d s  
a s s o c i a t e d  w i t h  o c c u p a t i o n a l  exposure  t o  BD, w h i l e  i n c o n c l u s i v e ,  have raised concern  o v e r  
t h e  p o t e n t i a l  f o r  increased r i s k s  of  c e r t a i n  c a n c e r s ,  i n c l u d i n g  hematopoie t ic  o r  lymphoid 
neoplasms. Chronic exposure  of B6C3F1 mice t o  BD r e s u l t s  i n  a h i g h  i n c i d e n c e  of  thymic l y m -  
phoma/leukemia. These a r e  of T c e l l  o r i g i n  and  e x h i b i t  e l e v a t e d  e x p r e s s i o n  of endogenous 
r e t r o v i r u s e s .  We found tha t  c h r o n i c  exposure  t o  BD (1250 ppm) 6 hr/day 5 days/wk f o r  3 t o  
21 weeks i n c r e a s e d  t h e  q u a n t i t y  of e c o t r o p i c  v i r u s  r e c o v e r a b l e  from bone marrow, thymus and 
s p l e e n .  However, e x p r e s s i o n  of  o t h e r  t y p e s  of endogenous r e t r o v i r u s e s  ( x e n o t r o p i c ,  MCF-ERV) 
w a s  n o t  enhanced. The mechanism of  t h i s  i n c r e a s e  i n  e c o t r o p i c  r e t r o v i r u s  was shown t o  be g 

a c t i v a t i o n  i n  g r e a t e r  numbers of  c e l l s  and n o t  r e l a t e d  t o  changes i n  v i r u s  Fv-1 t r o p i s m  
o r  h o s t  Fv-1 r e s t r i c t i o n ,  which would e n a b l e  v i r u s  s p r e a d  throughout  t h e  mouse. V i r u s e s  
i s o l a t e d  from tumor l i n e s  d e r i v e d  from BD-induced lymphomas were he terogeneous  as d e f i n e d  by 
a pane l  of = - s p e c i f i c  monoclonal a n t i b o d i e s  h u t  none appeared  t o  be s t anda rd  MCF-ERV-type 
recombinants .  The r o l e  of endogenous r e t r o v i r u s e s  i n  t h i s  leukemogenesis model i s  c u r r e n t l y  
under s t u d y .  

CALCIUM DEPENDENT PROTEIN ASSOCIATED WITH RETROVIRUSES, Mark G. Lewis, 
D 207 Jason Y. Chang,, Richard H. Fer te l  and Richard G .  Olsen, Ohio S t a t e  University, 1925 

Coffey Road, Columbus Ohio, 43210. 
Disrupted gradien t  purified re t rovi ruses  were  found to conta in  a ca lc ium dependent ac t iv i ty  which 
has charac te r i s t ics  similar t o  t h a t  of calmodulin. T h e  virus associated ac t iv i ty  was ab le  to a c t i v a t e  
both cyclic AMP phosphodesterase (PDE) and ca lc ium dependent ATPase ac t iv i ty  be tween 2 and 4 
fold. The ac t iv i ty  was hea t  stable,  with heating at 100°C for 10 minutes  having n o  e f f e c t ,  and  not  
associated with lipid presence. This ac t iva t ion  i s  calcium dependent as shown by i t s  inhibition in 
t h e  presence of EGTA and re turn  with t h e  addition of and exogenous Ca2+. The PDE ac t iva t ion  by 
t h e  retroviruses was inhibited by t w o  calmodulin spec i f ic  inhibitors, R24571 and W7, and by a group 
of anti-psychotic drugs, such as trif luoperazine (TFP), known to b e  calrnodulin antagonists.  A 
calmodulin spec i f ic  RIA found immunoreactivity in a l l  retrovirus isolates tes ted ,  indicating a binding 
of between 10 to 25 uglmg protein. T r e a t m e n t  of infectious feline leukemia virus with 25rnM T F P  
caused a significant decrease  in infectious par t ic les  a f t e r  a 30 minute pre-incubation. These resu l t s  
indicate t h a t  retroviruses conta in  a ca lc ium dependent  substance,  which is similar to cairnodulin both  
physically and  enzymatically.  

*Supported by NIH-NCI g r a n t  CA-31547 and American Cancer  Society g r a n t  IN-16Y 

THE EFFECI' O F  V I R U S  IXXE AND TRANSMISSION ROU?E ON FELINE AETROVIRUS I N D U E D  
D208 DISEASE,  Lawrence E. Mathes, P h y l l i s  P o l a s  and  Richard  G. Olsen, The Ohio State 

U n i v e r s i t y ,  Columbus OH 43210. 

Pooled  p lasma f r a n  f e l i n e  leukemia v i r u s  ( F e L V )  i n f e c t e d  cats was de termined  t o  b e  a 
p o t e n t  s o u r c e  of i n f e c t i o u s  v i r u s .  Ten m i c r o l i t e s  of i n f e c t i o u s  plasma induced F e L V  
d i s e a s e  i n  4 of 6 cats. The rwte of e x p o s u r e  t o  F e L V  i n f l u e n c e d  t h e  rate of disease 
i n d u c t i o n ,  d i s e a s e  s e v e r i t y  a n d  s u r v i v a l  time. The i n t r a v e n o u s  r o u t e  p r d u c e d  the m o s t  
a c u t e  d i s e a s e  form c h a r a c t e r i z e d  b y  v i remia ,  s e v e r e  immunosuppression, a n d  short s u r v i v a l  
t i m e  (10  weeks). C h a l l e n g e  by the i n t r a p e r i t o n e a l  r o u t e  was i n t e r m e d i a t e  i n  p a t h o g e n e s i s ,  
c h a r a c t e r i z e d  b y  v i r e m i a  a n d  a m e a n  s u r v i v a l  t i m e  o f  16 weeks. Oromsal exposure  was the 
least e f f e c t i v e  r o u t e  of v i r a l  c h a l l e n g e  producing  fewer a n i m a l s  w i t h  v i r e m i a ,  longer 
s u r v i v a l  t i m e s  (22 weeks) and  a more c h r o n i c  d i s e a s e  form. 

The outcome of these s t u d i e s  d e m o n s t r a t e s  the impor tance  of r o u t e  of e x p o s u r e  t o  
r e t r o v i r u s  a n d  may have  r e l e v a n c e  t o  the AIDG d i s e a s e  i n  hlrmans. 
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COLONY ASSAY SYSTEEl FOR THE GROWTH AND ISOLATION OF CELLS FROM SEVERAL STAGES 

O'Donnell. Memorial Sloan-Kettering Cancer Center, New York, NY 10021. 
The isolation and characterization o f  cell lines derived from thymic leukemias 

accelerated with Mink Cell Focus-inducing murine leukemia virus(MCF) is of impor- 
tance to the understanding o f  the discrete stages of leukemogenesis seen in this 
disease. Techniques used previously t o  isolate such lines involved either serial in 
vivo passage or outgrowth of leukemic cells on a feeder layer of thymic epithelial 
cells(TtC). A semi-solid colony assay system is presented that functions to repro- 
ducibly grow primary leukemias without the use of TEC or prior selection by serial 
in vivo passage. Thymocytes taken from AKR/J mice demonstrating signs o f  frank 
leukemia demonstrated colonial growth in 30/62 instances in the presence o f  either 
PMA and PHA or PMA alone. Individual colonies were harvested and placed in liquid 
culture with 35 established cell lines resulting. All of the lines tested thus far 
are transplantable. Cell surface marker analysis of several of these lines demon- 
strated 2 major categories of cell types grouped according to thymic maturation. 
Flow cytometric analysis o f  thymocytes at various time points following intrathymic 
injection of MCF virus demonstrates several discrete stages of thymic leukemo- 
genesis. Colony assays completed at various stages demonstrated that thymocytes from 
7/18 early stage and 6/12 late stage mice could form colonies. Southern blot ana- 
lysis of proviral integrations and rearrangement o f  known oncogenes and insertion 
site genes will be presented. 

D 2090F MURINE THYMIC LEUKEMOGENESIS. Glenn Miller, Nancy Famulari and Paul 

EXPRESSION OF HTLV-I RELATED ANTIGZNS AND THEIR RELEASE FROM MT-2 CELLS, Richard 
G. Olsen, Devraj J. P i l l a y ,  Laura Y. Huff, Mark G. Lewis ,  Lawrence E. Mathes and 
James R. Blakeslee,  Jr. 

This  inves t iga t ion  addres ses  t h e  p o s s i b i l i t y  of ob ta in ing  HTLV-I or r e l a t e d  p r o t e i n s  from 
m-2 cells (WLV-I p o s i t i v e  human T-cel l  l i n e ) .  These p r o t e i n s  w i l l  t hen  b e  
cha rac t e r i zed ,  p u r i f i e d  and t e s t e d  f o r  immunogenicity and p r o t e c t i o n  a g a i n s t  HTLV-I 
i n fec t ion .  I n  t h i s  s tudy  an t igen  expression was c o r r e l a t e d  with cel l  cyc le  and WLV-I 
an t igen  release. Antigen expression was most pronounced during the  G;M phase. To 
determine t h e  cond i t ions  for t h e  release o f  WLV-I a s soc ia t ed  p r o t e i n s  The MI'-2 cells 
were c u l t u r e d  i n  RPMI 1640 medium supplemented with HE4101 or  Hl3102. Cell and v i r u s  free 
supe rna tan t s  were c o l l e c t e d  on day 4 ,  l yoph i l i zed  and concentrated up t o  100 times. The 
p r o t e i n s  i n  t h e s e  supe rna tan t s  were cha rac t e r i zed  using SCS-PAGE and t e s t e d  f o r  
r e a c t i v i t y  a g a i n s t  r a b b i t  anti-H'fLV-I sera and human ATL (Adult T -ce l l  leukemia) sera by 
Western-Blot ana lys i s .  Prel iminary r e s u l t s  from t h e  Western-Blot a n a l y s i s  i n d i c a t e  t h a t  
t h e  supe rna tan t s  obtained from MT-2 cells grown i n  HE3102 supplemented medium contained 
d e t e c t a b l e  amounts o f  p r o t e i n s  which r eac t ed  with human ATL and r a b b i t  anti-HTLV-I sera. 
The molecular weights of t h e s e  p r o t e i n s  appeared t o  be  around 68kd, 46kd and 20kd. The 
fast p r o t e i n  l i q u i d  chromatography (FPLC) sepa ra t ion  o f  t h e  p r o t e i n s  i n  t h e  supernatant  
u s ing  a sephacryl-300 column r e s u l t e d  i n  f i v e  d i s t i n c t  peaks. Fu r the r  a n a l y s i s  revealed 
t h a t  peak number 2 contained major bands of 68kd, 15kd and peak number 4 contained major 
bands of 46kd, 25kd, 20kd and 15kd. I n  add i t ion ,  r a b b i t s  i n j e c t e d  with MT-2/HB102 
supe rna tan t s  were success fu l ly  immunized a g a i n s t  HTLV-I r e l a t e d  an t igens .  
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EXPRESSION OF HTLV-I RELATED ANTIENS AND THEIR RELEASE FRCM E - 2  E L I S ,  lkvraj 
D 212 J. Pi l lay ,  Mark G. Lewis,  Lawrence E. Mathes and Richard G. Olsen. 
This invest igat ion addresses the  poss ib i l i ty  of obtaining HTLV-I or HTLV-I-related 
proteins  f rom M-2 c e l l s  (mLV-I posi t ive human T-cell l ine) .  These proteins  w i l l  then 
be characterized, pur i f ied  and tes ted  for ionmulogenicity and protect ion against  HTLV-I 
infect ion using i n  vi t ro  and i n  vivo assays. I n  t h i s  study antigen expression was 
correlated with c e l l  cycle and HTLV-I antigen release. Antigen expression was most 
pronounced during the G;IM phase. To determine the conditions for  the release of Kl'LV-I 
associated proteins  The MI'-2 c e l l s  were cultured i n  RPMI 1640 medium supplemented with 
HB101 or HB102. Cell and v i rus  f r e e  supernatants were col lected on day 4, lyophilized and 
concentrated up to  100 times. The proteins  i n  these supernatants were characterized 
using SCG-PACE and tes ted  for  reac t iv i ty  against rabbi t  anti-Kl'LV-I sera and human ATL 
(Adult T-ce l l  leukemia) sera  by Western-Blot analysis. Preliminary r e s u l t s  from the 
Western-Blot ana lys i s  indicate  t h a t  the  supernatants obtained from MI'-2 c e l l s  grown i n  
HB102 supplemented medium contained detectable  amounts of proteins  which reacted with 
human ATL and rabbi t  anti-KLV-I sera. The molecular weights of these proteins  appeared 
to  be around 68kd, 46kd and 20kd. The f a s t  protein l iquid chranatography (FPLC) separa- 
t i o n  of t h e  proteins  in the  supernatant using a sephacryl-300 column resul ted in  f i v e  
d i s t i n c t  peaks. Further Western-Blot analysis  of  these peaks revealed t h a t  peak number 2 
contained major bands of 68kd, 15kd and peak number 4 contained major bands of 46kd, 
25kd, 20kd and 15kd. In addition, rabbi t s  injected with MT-2/HB102 supernatants were 
successfully imunized against  mLV-I re la ted  ant igens as shown by Western-Blot analysis. 

EXPRESSION OF BOVINE LEUKEMIA VIRUS EARLY AFTER INFECTION OF SHEEP. 
K. Radke. D. Grossman. L. Adamson and D. Lagarias.  Department of Avian Sciences. 
Un ive r s i ty  of Ca l i fo rn ia ,  Davis. Ca l i fo rn ia ,  95616. 

D213 
Bovine leukemia virus (BLV) is an oncogenic. lymphotropic r e t r o v i r u s  t h a t  i s  c l o s e l y  

r e l a t e d  t o  human T-ce l l  leukemia v i r u s  I. BLV causes  tumors i n  c a t t l e .  i t s  n a t u r a l  host ,  
w i th  l o n g  l a t e n c y  a f t e r  i n fec t ion ,  bu t  sheep are s u s c e p t i b l e  t o  experimental  i n f e c t i o n  and 
tumorigenesis by BLV. We have monitored t h e  progress  of v i r a l  i n f e c t i o n  i n  p e r i p h e r a l  blood 
c e l l e  o f  l ambs  t o  u n d e r s t a n d  e v e n t s  s u r r o u n d i n g  t h e  e s t a b l i s h m e n t  of i n f e c t i o n .  The 
presence of virus- infected c e l l s  among pe r iphe ra l  blood mononuclear c e l l s  w a s  determined 
twice weekly by a syncytium induc t ion  assay on i n d i c a t o r  c e l l s .  Expression of v i r a l  RNA by 
i n d i v i d u a l  c e l l s  w a s  monitored by in situ hybr id i za t ion  w i t h  r ad ioac t ive ,  asymmetric RNA 
probes. Sera  were assessed i n  p a r a l l e l  f o r  t h e i r  content  of p r e c i p i t a t i n g  and n e u t r a l i z i n g  
an t ibod ie s  s p e c i f i c  f o r  BLV. 

S e v e r a l  p a t t e r n s  of r e s p o n s e  t o  v i r a l  i n f e c t i o n  were d i s p l a y e d  among t e n  i n f e c t e d  
lambs. I n  f i v e  an ima l s .  a s h a r p  peak of v i r u s - i n f e c t e d  p e r i p h e r a l  b l o o d  c e l l s  o c c u r r e d  
wi th in  7 weeks of infect ion.  The serum of most of t hese  contained p r e c i p i t a t i n g  antibody 
and n e u t r a l i z i n g  antibody preceeding t h e  peak appearance of i n fec t ed  c e l l s  i n  t h e  blood. 
Three animals  shared less marked peaks of v i rus - in fec t ed  blood c e l l s  and i n  two. i n f e c t i o n  
w a s  n o t  appa ren t .  T r a n s c r i p t i o n  of v i r a l  g e n e s  i s  t h o u g h t  t o  b e  r e p r e s s e d  in vivo i n  
lymphocytes of animals  t h a t  have we1 1 -es t ab l i shed  infect ions.  However. our a n a l y s i s  by in 
situ h y b r i d i z a t i o n  h a s  r e v e a l e d  t h a t  a s m a l l  p e r c e n t a g e  of mononuc lea r  c e l l s  o b t a i n e d  
d i r e c t l y  from t h e  blood of t h e  in fec t ed  lambs con ta in  s i g n i f i c a n t  amounts of v i r a l  RNA. 

OLIGOCLMUL INTEGRATION OF HTLV-I1 IR OKrS+ T-CELLS IN A PATIENT WITH 
D 214 *ATYPICALa HAIRY-CELL LEUKEHIA: EVIDENCE FOR Tyo IULIGNAWCIES by Joseph D .  
Rosenblatt, Janls V. Glorgi. John Glaspy, Phil Bierman*, Ira Smalberg. Mordecai Aboud, 
David W. Golde and Irvln S.Y. Chen. Dlvlsion of Hematology-Oncology and Department of 
Hicroblology and Imnunology. UCLA School of Medicine. Los Angeles. CA 90024; *Department 
of Hematology, Clty of Hope Natlonal Hedical Center, Ouarte. CA 91010. 

Human T-cell leukemia virus type I1 (HTLV-11). has been moleculary cloned I n  our 
laboratory from a second patient (NRA) with atypical hairy-cell leukemia. The patient's 
illness was characterlzed for most of Its course by a predominance of  circulating Tac- 
OKT8+ cells. Recently., however. the patient expired, following the appearance in the 
peripheral blood of a rlslng percentage (-25%) of lac+ TRAP+ 8-cells. The B-cells 
were clonal, as demonstrated by an imnunoglobulin gene rearrangement. Oligoclonally 
integrated HTLV-I1 was detected in DNA extracted from peripheral blood mononuclear cells 
obtalned on two dates one year apart. To study the role of HTLV-11 In this patient, we 
separated peripheral blood mononuclear cells obtained at autopsy into four enriched 
subpopulations: a T-cell fraction, a non-T-cell (&cell and monocyte) fraction. an OKT8+ 
1-cell-enriched fraction, and an OKT4+-T-cell-enriched fraction. Oligoclonally 
integrated HTLV-XI was preferentially detected in DNA from the T-cell and OKT8+-T-cell 
fractlon. poorly detectable in the OKT4+-T-cell fractions. but not detected in the 
non-T-cell fraction. We conclude that this patient harboured two lymphoproliferative 
disorders: a TRAP+. lac+ B-cell malignancy which did not contain integrated HTLV-11, 
and a lac- OKT8+ lymphoproliferative process with oligoclonally integrated HTLV-11. 
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Cis-ACTING REGULATORY SEQUENCE FOR TRANSCRIPTION I N  HTLV-I AND 

Masanao Miwa and T a k a s h i  S u g i m u r a ,  Nat ional  C a n c e r  C e n t e r  R e s e a r c h  
I n s t i t u t e ,  T o k y o ,  104, Japan. 

D215 E V - 1 1 ,  Kunitada S h i m o t o h n o ,  M a s a k o  T a k a n o ,  T o s h i y u k i  T e r u u c h i ,  

T h e  cis-acting r e g u l a t o r y  sequence of t r a n s c r i p t i o n  f r o m  long t e r m i n a l  
r e p e z ( L T R s )  of human T - c e l l  l e u k e m i a  v i r u s  type I and type I1 (HTLV-I a n d  
HTLV-II) ,  w h i c h  i s  essent ia l  fo r  a c t i o n  of t h e  v i r a l l y  encoded =-acting 
t ranscr ip t iona l  factor(s)  i n  HTLV-I a n d  HTLV-I1 w a s  i d e n t i f i e d .  

conserved n u c l e o t i d e  s e q u e n c e  stretches i n  t h e  'TATA" region, cap s i te ,  
p o l y ( A )  s i te  and U3 region.  T h e  conserved nucleo t ide  sequence i n  t h e  U3 
region cons is t s  of a 2 1  n u c l e o t i d e  s e q u e n c s  t h a t  i s  repeated three t i m e s  
w i t h  some distance. T h e  location of t h e  2 1  nucleotide s e q u e n c e  s u g g e s t s  
t h a t  t h i s  s e q u e n c e  f u n c t i o n  as  enhancer for t r a n s c r i p t i o n .  

a c t i v i t y .  However ,  when t h e  c h e m i c a l l y  s y n t h e s i z e d  2 1  n u c l e o t i d e  w a s  
i n s e r t e d  i n t o  the  U 3  deleted LTR, t r a n s c r i p t i o n a l  a c t i v i t y  f r o m  the  LTR w a s  
restored. T h e  e x t e n t  of r e s t o r a t i o n  of the  a c t i v i t y  w a s  proportional t o  
the  number of copies of the  sequence inserted ( u p  t o  5 copies of the  i n s e r t  
w a s  tested). T h e  restoration of t h e  a c t i v i t y  i s  n o t  depend on t h e  
o r i e n t a t i o n  of t h e  2 1  n u c l e o t i d e .  Increase of t h e  a c t i v i t y  by i n s e r t i o n  of 
t h e  2 1  n u c l e o t i d e  s e e m s  not  o n l y  d e p e n d  on number of copies of t h e  i n s e r t  
b u t  also depend on distance b e t w e e n  t h e  t w o  2 1  nucleot ide sequences 
i n s e r t e d .  

T h i s  2 1  n u c l e o t i d e  s e q u e n c e  f u n c t i o n s  as * -ac t ing  e l e m e n t  f o r  
t r a n s c r i p t i o n  only i n  HTLV-I or HTLV-I1 infected cells or p X  of HTLV-I or 
HTLV-I1 expressing cells.  

C o m p a r i s o n  of t h e  LTRs of HTLV-I and HTLV-I1 revealed t h e  presence of 

D e l e t i o n  of m o s t  of t h e  U 3  region resulted i n  loss of t ranscr ip t iona l  

SITE-MODIFICATION OF F-SFFV CLYCOPROTEINS. Ranga V. Srinivas, David Kilpatrick 
D 216 and Richard W. Compans. Department of Microbiology, University of Alabama at 

Birmingham, Birmingham, AL. 35294 
The leukemogenic gp52 glycoprotein encoded by the  Friend strain of Spleen Focus-Forming Virus has 
been identified as a recombinant envelope glycoprotein derived by a series of changes involving 
substitutions, deletions and insertions in the envelope gene of ecotropic F-MuLV. Unlike MuLV 
glycoproteins, SFFV gp52 is defective in i ts  transport t o  the cell surface. In an at tempt  t o  determine 
which of t he  specific changes undergone by SFFV is responsible for i ts  leukernogenicity, as well as its 
defective intracellular transport we have generated a series of SFFV mutants by site-specific 
modification of the  envelope gene. The different mutants that  have been generated include: 1. A 
chimeric molecule in which the 3' end of the SFFV envelope gene, which codes for the hydrophobic 
membrane-spanning domain and the cytoplasmic domain (if any) of gp52 has been substituted by a 
corresponding gene segment from the F-MuLV envelope gene. 2. A MuLV envelope glycoprotein in 
which domains coding for t he  membrane-spanning and cytoplasmic domain have been substituted by a 
corresponding gene segment from the SFFV envelope gene. 3. A unique Avr2-AsuZ restriction 
fragment which borders the boundary of deletion found in SFFV gp52 has been substituted with a 
corresponding domain from the F-MCF envelope gene. 4. The Avr2-Asu2 fragment in the F-MCF 
envelope gene has been substituted by a similar fragment derived from the SFFV envelope gene. 5. 
The SFFV envelope gene has been reconstructed such that  the amino terminal MCF-specific 
sequences a re  substituted by ecotropic F-MuLV derived sequences. 6. A stop codon has been 
introduced 5' to the region which codes for the membrane anchor domain of SFFV gp52 t o  generate a 
truncated molecule which is expected to  be secreted from the cells. Results on the transport and 
leukemogenic potential of these mutant molecules will be presented. 

D 2 1 7  MYELOID CELL LINES, C - S t o c k i n g ,  C . L a k e r ,  C . L o l i g e r ,  M.Kawai a n d  

W e  h a v e  e x a m i n e d  severa l  r n y e l o i d  cel l  l i n e s  t h a t  h a v e  become i n d e p e n d e n t  of 
e x o g e n o u s  g r o w t h  fac tor  d u e  t o  e n d o g e n o u s  e x p r e s s i o n  of c o l o n y - s t i m u l a t i n g  
fac tor  ( C S F ) .  T h e s e  cel l  l i n e s  w e r e  e s t a b l i s h e d  e i t h e r  a f t e r  i n f e c t i o n  of 
FD-CP1 or FD-CPZ w i t h  a MPSV r e t r o v i r u s - b a s e d  vector c a r r y i n g  t h e  g e n e  for 
GM-CSF or  M u l t i - C S F  or a l t e r n a t i v e l y  b y  s c r e e n i n g  for s p o n t a n e o u s  m u t a n t s  
of D 3 5 ,  a p r o m y e l o c y t i c  c e l l  l i n e  es tab l i shed  a f te r  v i r u s  i n f e c t i o n  of bone 
m a r r o w  ce l l s .  Two o u t  of f o u r  i n d e p e n d e n t  c e l l  l i n e s  o b t a i n e d  b y  t h e  l a t te r  
p r o c e d u r e  s h o w e d  r e a r r a n g e m e n t  a n d  e x p r e s s i o n  of a GM-CSF a l le le .  T h e  cel l  
l i n e s  are t u r n o r i g e n i c  when i n t r o d u c e d  i n t o  n u d e  m i c e  a n d  t h e i r  s u p e r n a t a n t s  
support g r o w t h  of factor  d e p e n d e n t  ce l l  l i n e s .  However ,  these cel ls  g r o w  
l i n e a r l y  i n  r e l a t i o n s h i p  t o  c e l l  d e n s i t y ,  s u g g e s t i n g  t h a t  s e c r e t i o n  of GM- 
CSF i s  n o t  n e c e s s a r y  fo r  c o n t i n u e d  fac tor  i n d e p e n d e n t  g r o w t h .  To  a n a l y z e  
t h e  r e l a t i o n s h i p  of fac tor  p r o d u c t i o n  a n d  a u t o n o m o u s  p r o l i f e r a t i o n ,  t h e  
degree of d e n s i t y  d e p e n d e n t  g r o w t h  a n d  g r o w t h  i n h i b i t i o n  b y  GM-CSF a n t i b o d y  
w a s  d e t e r m i n e d  f o r  c e l l  l i n e s  h e l d  f o r  o n l y  a s h o r t  t i m e  i n  c u l t u r e  a f te r  
i n f e c t i o n  w i t h  t h e  GM-CSF t r a n s d u c i n g  vec tor  o r  a f t e r  s u b - c l o n i n g  f r o m  t h e  
D35 cel l  l i n e .  W e  p r e s e n t  e v i d e n c e  t o  show t h a t  a u t o c r i n e  p r o d u c t i o n  of CSF 
i n c r e a s e s  t h e  r a t e  of a s e c o n d  m u t a t i o n  t h a t  a b r o g a t e s  t h e  r e q u i r e m e n t  of 
e x t e r n a l  f a c t o r .  

AUTOCRINE FACTOR SECRETION TRIGGERS TUMORIGENIC PROGRESSION I N  

W . O s t e r t a g ,  Heinrich-Pette-Institut, D-2000 Hamburg 2 0 ,  F.R.G. 
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'Ihe ef fec t  of HIV infectiCn cn the p d u c t i c n  of T cell proliferating factor (TPF) 

olristel H. U i t t e n t q a a r t .  Department of Microbiology and Inn~mology, UCIA Smool 
of Micine, Ios Angeles, CA 90024. 

We have previously shorn tha t  the inmature T cell lines, kDL'F4f, C C R P a  and 
CCRP-KSBZ, prOauce two m I L 2  T cell growth factors; an autosthulatory growth factor, 
Uukemia Derived Growth Factor (-1, and a grcmth factor fo r  d T cells with a 
higher mledar  weight (406510 than IDQP. 
Pmliferatinq Factor (TFF), m t e s  the growth of T 1-s in  the presence of 
accessory cells, but not of thynucytes. TPF is clearly different fran IL2 in its 
mledar weight and biolcqical activity.  H I V  infecticn of the imature T cell l ines  
can enhance the ac t iv i ty  of TPF produoed by these cell lines. In mtrast to the lack 
of growth pramting ac t iv i ty  by TPF frun non-infected cells, the supernatants f m n  m- 
infected cells do prarrote the growth of activated thynucytes. %is effec t  is additive 
to tha t  of reambinant ILZ and only par t ia l ly  reduced by the mmclonal anti-ac 
antibody. Although TPF fran non-infected cell lines does not significantly induce the 
IL2 receptor cn T cells, the supernatants fran HIV-infected cells with TPF ac t iv i ty  
increase I U  receptors on activated T cells, but not on thynucytes. 
indicate that I L ~  receptor expressicn is not essential  fo r  the gra*th PmmJting e f fec t  
of TFT and TPF-like ac t iv i ty  detected i n  the supernatants f m n  HIV-infected cell lines. 
Our data suggest tha t  HIV infecticn of h t u r e  T cell lines can &age their producticn 
of lynphokines. 

D 218 by innature hunan malignant T cell lines.  Yoshiki Ueno, F%runag G. Nishanian and 

W i s  gra*th factor, tenned T cell 

'Ihese results 

RETROVIRAL VECTORS WITH RECOMBINANT LTRS, D. Valerie, C.L. L i ,  P.M. Wamsley, 
D. St .  Louis and I . M .  Verma, The Salk Ins t i tu te .  San Diego, CA 92138 D219 

Retroviruses have been used a s  an e f f i c i e n t  gene delivery system i n  t i s sue  cul ture  
c e l l s  a s  w e l l  a s  i n  normal bone marrow c e l l s .  I t  has been observed, however, t h a t  
the expression of genes introduced i n t o  normal bone marrow c e l l s  by re t rovi ra l  
vectors is very inef f ic ien t .  To invest igate  whether t h i s  observed low level  of 
expression is due t o  negative influences of the enhancer element present i n  the 
Moloney Leukemia Virus (MLV) LTR, we have constructed a re t rovi ra l  vector i n  which 
the MLV enhancer has been replaced by the enhancer of a polyoma virus  t h a t  has 
been selected t o  grow on F9 c e l l s  (&+Py*) (Linney, E. e t  a l .  81984) Nature 308, 
470) .  Helper f r e e  re t roviruses  were generated i n  which the neo gene is under the . 
t ranscr ipt ional  control  of e i t h e r  the normal MLV-LTR (Mo-neo), or the  blo+Py*-LTR 
(blo+py*-neo). 

F9 c e l l s ,  MEL c e l l s  aad normal bone marrow c e l l s .  
expression of the neo 
Efficacy of such retroviruses  with recombinant LTRs f o r  expression i n  a var ie ty  of 
c e l l  types w i l l  be discussed. 

Our study compared the expression obtained with these viruses  in :  3T3 c e l l s ,  
In a l l  cases we found enhanced 

gene when it was introduced with the blo+Py*-neo virus .  

ANALYSIS OF THE TRANSFORMING PROPERTIES OF p561ck, A NOVEL 
D 220 TYROSME PROTEIN KINASE. Anna F. Voronova and Bartholomew M. Sefton. The 

Salk Institute and Department of Biology, UCSD. 

We have resently isolated cDNA clones encoding a novel cellular tyrosine protein kinase, 
p561Ck, from the LSTRA Moloney murine leukemia virus-induced thymoma cell line (Voronova 
and Sefton, 1986, Nature 319:682-685). Nucleotide sequence analysis shows that p561Ck is encoded 
in LSTRA cells by a hybrid mRNA; approximately 200 nucleotides at the 5' untranslated region of 
the mRNA are identical to the 5' end of the genome of Moloney virus, up to the splice donor site for 
the subgenomic envelope mRNA of the virus. The 3 to 9 fold transcriptional activation of the gene 
therefore results from retroviral promoter insertion. Comparison of the deduced amino acid 
sequence of p5dck from LSTRA cells with that from normal thymus (Marth et al., 1985, Cell 
43:393-404) shows that the proteins are identical. It is possible therefore that the elevated level of 
p561Ck contributes to the malignant properties of LSTRA cells. In order to address the question 
whether p561Ck can function as an oncogene the complete coding region of the p561ck cDNA clone 
was inserted into the pSV2neo and pneoMLV expression vectors. Antibiotic G-418-resistant 
colonies of transfected N M  3T3 cells have been optained and their properties are now being tested. 
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RETROVIRAL MEDIATED TRANSFER OF IL3 AND GM-CSF INTO HEMOPOIETIC CELLS: EFFECTS ON 
D 221 DIFFERENTIATION, FACTOR INDEPENDENCE AND TUMORIGENICITY, Peter MC Wongl, Siu-Wah Chung2, 

Timothy M Browderl, Sandra Ruscetti2 and Arthur W Nienhuisl, klinical Hematology Branch, 
NHLBI, and 2Lah of Genetics, NCI, NIH. Bethesda, MD 20892. 
Recombinant retroviruses containing either the IL3 or GM-CSF coding sequences have been 
constructed in the N2 vector which contains the neomycin resistance gene (Neor) and packaged 
to yield high titer, helper-free virus stocks in the +2 cell line. 
fetal liver cells with either the IL3 or GM-CSF virus but not the parental N2 virus resulted 
in the formation of various types of G416 resistant colonies including the erythroid-mixed 
type. These colonies could he detected in the absence of the usually essential IL3 
containing mitrogen-stimulated spleen cell conditioned medium (SCM). These data clearly 
indicate that successful infection of hemopoietic stem cells with the recombinant growth 
factor (GF)-retroviruses resulted in G418 resistance as well as factor-independent 
proliferation and differentiation. Colonies from IL3-virus but not GM-CSF-virus infected 
cultures were able to give rise to immortalized mast cell lines growing in a factor 
independent manner. These data suggest that the differentiation program of stem cells is 
influenced by the presence of a partiuclar growth factor. These cell lines were shown to 
contain the IL3 proviral DNA, to express the viral IL3 mRNA and release IL3 into the medium. 
Injection of these cell lines into nude mice did not give rise to tumors even 5 months later. 
In another series of experiemnts factor independent cell lines could also he obtained after 
infection of secondary immortalized IL3-dependent 32D cells with the IL3 retrovirus. In 
contrast to the cell lines derived from infection of the primary fetal liver cells, these 
cell lines are tumorigenic when injected into nude mice. Our data clearly indicate that 
factor independence, immortalization as well as tumorigenicity are discrete and separable 
events during the multi-steps process of carcinogenesis. In addition, they may not occur in 
an orderly manner. 

Infection of fresh day 12 

Growth Factors and Receptors 

INDUCTION OF INTERLELIKIN-2 RECEPTORS ON U937 CELLS BY GAMMA INTERFERON: ROLE OF THE 
D300 HIGH AFFINITY p72 Fc RECEPTOR. C.N. Abboud. J.L. Liesveld, D.H. Ryan, C.N. Frantz, 
R.J. Looney, University of Rochester School of Medicine, Rochester, NY 14642. 
Recently, gamma interferon (IFN) has been reported to induce interleukin 2 receptors 
(IL-2R) in myeloid cell lines and peripheral blood monocytes. We and others have reported 
that murine IgGPa antibodies bind readily to the p72 high affinity FcR identified by the 
monoclonal antibody mab32, and this receptor is induced by IFN treatment of U937 cells. 
We investigated the induction of IL-2 receptors on these cells in relation to the 
expression of the high affinity p72 FcR. Two MoAb to the IL-2 receptor were used: one 
antf-IL2R (Coulter) is of the IgGLa subclass, and the other is an IgCl (BD) anti-IL2 
receptor antibody. U937 cells grown in log phase increased their binding of the IgGZa 
anti-ILZR antibody when exposed to (1000u/ml) recombinant gamma interferon over 48hrs. 
This increase was not seen with the IgGl anti-ILL receptor antibody. The magnitude of the 
fluorescence increase was similar for control IgGZa FITC antibody as for the IgG2a 
anti-ILZR. Excess purified RPC5 IgG2a antibody not known to react with U937 completely 
reversed the increased fluorescence of the control and anti-ILZR IgGZa MoAbs in IFN treated 
cells and controls. These findings suggested that the IgGLa anti-ILZR MoAb was binding 
via the p72 high affinity FcR, recognized by the mab32. Similar results were obtained in 
monocytes. We conclude that the flow cytometric imunofluorescent measurement of the 
induction of IL2 receptors in U937 cells by gamma interferon, may reflect the increased 
expression of p72 high affinity FcR and not IL2 binding sites. 
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AF5KXXTION OF INPERLEUKIN-3 DEPENDENCE BY V - E  IN MYEIDID CELLS, David S. Askew*, 
D 301 
Research Facility, BRI-Basic Research program, Frederick, MD 21701. 
&search Hospital, -is, 'IN 38105. 
?he feline onaqene v-Kw is highly related or identical to the macrophage lineaqe-specific 
receptor for CSF-1 ( c - s ) .  
alterations of grwth s t o r  requirements, we determined whether FE could abrogate the 
factor requirenents of myeloid cells which do not express c f m s .  
dependent nyeloid cell line, FDt-Pl, was infected with a retrovirus containing v-&, 
together with the neo gene. 
single caw of themirus, expressed very kw levels of v-&, were noc-twrigenic and 
were IL-3 dependent for grwth. 
obtained which contained 10-20 copies of proviral sequences. expressed high levels of v - E  
detectable by Northern or FACS analysis, were tmrigenic and no longer required IL-3 for 
grwth. 
to m - P l  cells, and they did not produce any grcuth factors mitogenic for the parental 
line. Factor indepxlent derivatives maintained the undifferentiated phenotype of FDt-Pl 
cells with the exception of Thy-1 which was lost. 
of v-fms expression can abrogate the requirerents of early myeloid cells for their n o d  
grwthTactors without affecting differentiation. 
wsearch spnsored by the National Cancer Institute, DHHS, under contract No. NOl-CO-23909 
with Bionetics wsearch, Inc. 

Esther F. Wheelert, James N. Ihle*, and Charles J. Sherrt, %I-Frederick Cancer 
+St. Jude Children's 

Since transformation of hematopietic cells often involves 

In these studies an IL-3 

Cells that ere selected only for G418 resistance contained a 

When cells were selected for IL-3 independence, clones were 

The IL-3 independent cells continued to express IL-3 receptors at levels canparable 

mese results 6emnstrate that high levels 

IDENTIFICATION AND CHARACTERIZATION OF THE HUMAN G-CSF RECEPTOR, 
D302 
Human granulocyte colony-stimulating factor(G-CSF) 
tein that stimulates neutrophilic granulocyte colony formation from committed 
precursor cells in semi-solid medium, as well as induces terminal differen- 
tiation with suppression of stem cell renewal in the murine myelomonocytic 
leukemic cell line WEHI-38. In addition, G-CSF modulates multiple differen- 
tiated functions of mature neutrophils. Using biologically active radio- 
iodinated biosynthetic (recombinant) human G-CSF (generously provided by 
F. Takaku) we have demonstrated the presence of cell surface receptors for 
this factor on human neutrophils. We are currently examining the presence 
and properties of the human G-CSF receptor on acute and chronic myeloid 
leukemic cells and a variety of established human myeloid cell lines. 
Studies are also in progress to assess the interaction of G-CSF with GPI-CSF 
at the receptor level, as well as characterize modulation of the human 
G-CSF receptor by chemotactant ligands and phorbol esters. 

Belinda R. Avalos, David W. Golde and Judith C. Gasson, UCLA School 
of Medicine, Lo5 Angeles, CA 90024. 

is a regulatory glycopro- 

COLONY-STIMULATING FACTORS ENHANCE NEUTROPHIL CYTOTOXICITY TOWARDS HUMAN 

Judith C. Gasson and David W. Golde. UCLA School o f  Medicine. Los Angeles CA 
90024. 

D ~ O ~ L E U K E M I A  AND VIRUS-INFECTED TARGET CELLS, Gayle Cocita Baldwin. Ina Fabian. 

Purified blosynthetic granulocytic macrophage (W-CSF) and granulocyte (G-CSF) 
colony-stimulating factors enhance antibody-dependent cell-mediated cytotoxicity 
(ADCC) o f  human neutrophils toward human promyelocytic leukemia cells (HL-60) and 
HTLV-11-infected human 6-lymphoblastoid cells. The stimulation of ADCC Is rapid (less 
than one hour). requires the binding of specific antibody to target cells, occurs at 
p i c m l a r  concentrations o f  the CSF. but does not require the presence of CSF during 
killing. Ye therefore conclude that neutrophils may be targeted by antibody and their 
killing activity enhanced by CSF in vitro. suggesting a therapeutic role for CSFs In 
anti-cancer therapy. 
underway. Early data show that neutrophil cytotoxicity is enhanced by 611-CSF In vitro 
using cells from AIDS patients. In addition. in vitro studies in progress indicate 
CSFs may also be effective in enhancing the cytotoxicity o f  DUSO-treated HL-CO and 
U937 cells towards a variety of neoplastic target cells, including T-cell leukemia, 
virus-infected, and solid tumor cell lines. 

Currently clinical trials of  611-CSF in A I D S  patients are 
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IN VIM RECCNSTI'IVPION OF HEMATOPOIESIS IN BABOCNS USING 12.8-WSITIVE MARIMW 
D 304 CELLS ISOLATFQ BY AVIDIN-BIOTIN I ~ ~ ~ ~ ~ X X W I O N ,  R.J. Berenson. R.G. Andrews, 
W.I. Bensinger, D. ~alamasz, G. Knitter, I.D. Bernstein, 
Center and University of Washington Regional Primate Center, Seattle, W& 98104. 
'IYE mrmclonal antibody 12.8 recognizes a Nr 115,OO antigen on human and primate hemat- 
poietic progenitors detectable in colony forming assays and long term marrow cultures. 
Our ptrpose was to test whether this antigen is expressed by hematopoietic stem cells that 
can reconstitute hematopoiesis in vivo. 
marrow cells including blast cells, prcaayelocytes, immature monocytic cells, and colony 
forming cells. 
cells for infusion into lethally irradiated (9.2Gy) autologous recipient baboons. 
total of 0.8 - 1.5 x lo9 marrow cells were labeled successively with 12.8, biotinylated 
goat antisera to m F e  I ~ H  and passed over a column of avi<din-Biogel. We recovered and 
infused 20 - 27 x 10 
nucleated cell number) that were 65.0 - 80.3% 12.8+ in three animals. In a fourth animal 
recovered column adherent cells were further separated by fluorescence activated cell 
sorting prior to infusion. e four animals achieved granulocyte counts >500/an3 and 
platflet counts >20 x 103/cmpat a range of 13-22 days following the infusion of 3.9 - 5.0 
x 10 
as documented by normal peripheral blood parameters and h e  ~ ~ K K O W  biopsies. We conclude 
that stem cells which reconstitute hematopoiesis in vivo can be isolated using mxlOClOMl 
antibody 12.8 and avidin-biotin innrmnoadsorption. This aproach may be useful for isolat- 
ing stem cells for marrow transplantation in humans. 

Fred Hutchinson Cancer Research 

In baboons the antibody reacts with 1-4% of 

We used avidin-biotin inrmuxMdsorption chromatography to isolate 12.8+ 
A 

colm adherent cells (representing 1.6 - 2.5% of the starting 

12.8+ enriched cells/kg. All animals have developed complete hematologic recovery 

THE INHIBITORY EFFECT OF DIMETHYLSULFOXIDE (DMSO) ON HL-60 GROWTH IS 
SPECIFICALLY REVERSED BY GRANULOCYTE-MACROPHAGE COLONY STIMULATING D 305 

FACTOR (GM-CSF). J.K. Brennan, K.S Lee, C. Erickson-Miller, and C.N. Abboud, 
University of Rochester School of Medicine, Rochester, NY 
We have previously found that DMSO inhibits the spontaneous growth of highly 
passaged HL-60 cells and that GCT cell conditioned medium and a fraction 
of GCT CM containing both GM and G CSFs restores growth in DMSO-inhibited 
cultures (Blood 66, S1:126a, 1984). In further studies we have compared the 
ability of GCT-, Mo-, HL-60-. and RPMI 1788-CMS; highly purified GM-. G-. and 
M-CSFs from GCT CM, recombinant human GM-CSF (rhGM-CSF) derived from COS cells 
transfected with the Mo cell GM CSF gene; and recombinant human G-CSF 
(rhG-CSF) derived from E-coli transfected with the G-CSF gene from 5637 cells, 
to reverse DMSO inhibition of HL-60 growth in liquid culture. Only sources of 
GM CSF (GCT CM, Mo CM, GCT GM-CSF, rhGM CSF) reversed inhibition; mediums not 
containing CSFs (HL-60, RPMI 1788), GCT derived G- and M-CSFs, and rhG-CSF were 
ineffective by themselves and did not interact with GM CSF. We conclude that 
DMSO exposure specifically increases the growth requirement of HL-60 cells for 
GM CSF, a phenomenon which may be useful in studies of GM-CSF-HL-60 
interactions. 

IN VIVO INTERLEUKIN-2 RECEPTOR EXPRESSION FOLLOWING I~IZATION-MODULATION BY 
D 306 Ih?fUNOTHERAPEUTIC AND PHARMACOLOGIC AGENTS, Larry D. Butler, Pamela E. DeRiso, 
Philip Marder and Maurice E. Scheetz, Lilly Research Laboratories, Indianapolis, IN 46285. 

The correlation between Interleukin-2 (IL2) production, Interleukin-2 Receptor (ILZR) 
expression and T cell proliferation has been well documented with in vitro studies using 
human or non-human T lymphocytes. 
and the relationship to in vivo T cell proliferation is largely not understood. We have 
developed a murine model system to examine the interleukin 2 system in vivo following 
antigen sensitization. 
relationship to T cell proliferation. 
by cytometry as well as radioligand binding. 
between IL2R expression and T cell proliferation as monitored by 12'IUdR uptake. 
lymph nodes displayed a range of 3-1006 IL2R positive cells by cytometric analysis. 
Treatment of mice with anti-T cell antibodies or an anti-IL2R antibody significantly 
reduced IL2 receptor expression with differential effects on I U d R  uptake. 
different isotypes are now being tested. Induction of immunologic tolerance specifically 
reduced ILZR expression relative to the tolerizing antigen. 
(cyclosporin A, cyclophosphamide and dexamethasone) , all affected 1251UdR uptake and IL2R 
expression. Our system will now allow examination of IL2R expression in various states of 
immunoregulatory dysfunction and provide an in vivo test system for specific modulation of 
immune responses targeted to the IL2R system. 

However, the normal in vivo physiology of the It2 system 

In this study, we have focussed on ILZR expression and the 
Following imunization, IL2R expression was examined 

We have established a kinetic relationship 
Draining 

Antibodies with 

Immunosuppressive agents 
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A RECOMBINANT E U ”  COLONY STIMULATING FACTOR-1 (CSP-1) IS ACTIVE ON BONE W O V  
D307 CELLS OF WURINE ORIGIN BUT NOT OF H U ”  ORIGIN. D.P.  Cerretti, V. Clevenger, V. 

Price, J. Vignal, R.J. Tushinksi, D.Y. Mochizuki, E.M. Sassenfeld, D. Urdal, S. 
Gillis, and D. Cosman. Immunex Corp., 51 University St., Seattle, Va. 98101. 

Colony stimulating factor (CSP-1) is a subclass of colony stimulating factor that is 
required for the proliferation and differentiation of macrophages from immature 
hematopoietic progenitor cells. Recently, a CLNA clone, isolated from a library prepared 
from the human pancreatic tumor cell line, MIA-PaCa-2, vas shown to encode CSP-1 by its 
ability to stimulate murine bone marrow proliferation and macrophage colony formations 
(Kavasaki, et al. 1985, Science 230:291-29& The CSP-1 cDNA encodes a protein with a 
predicted d e c z a r  veight of 26.000 daltons that is larger than the deglycosylated 
monomer subunit molecular weight (14,500 daltons) previously attributed to CSF-1 (Das and 
Stanley 1982, J. Biol. Chem. 254:6226-622@. It was suggested that this size discrepancy 
was due to the synthesis of CSP-1 as a membrane bound precursor that is 
post-translationaly cleaved to a smaller mature form. Using the M A  sequence of this 
CSF-1 cDNA clone, we constructed expression vectors designed to secrete both a full-length 
form and a truncated form (lacking the transmembrane region) of CSP-1 from yeast cells or 
COS-7 monkey kidney cells. The recombinant CSF-1 protein secreted by these cells was 
biologically active as judged by assay on murine bone marrow cells, but surprisingly was 
inactive when assayed on human bone marrow cells for proliferation and monocytic colony 
formation. @. 
does not contain all of the information necessary for activity on human bone marrow cells. 

These results indicate that the human CSP-1 cDNA isolated by Kawasaki 

CONFIGURATION AND EXPRESSION OF GENES OF GM-CSF AND GCSF IN BLAST CELLS FROM 
PATIENTS WITH ACUTE KYEMBLASTIC LEUKEMIA, G.Y.M. Cheng, C. Kelleher, J. Niyauchi, 
C. Wang, G. wong, S. Clark, E.A. McCulloch, M.D. Minden, The Ontario Cancer 
Institute, Toronto, Ontario, Canada, M4X 1K9 

The hemopoietic growth factors GM-CSF and GCSF, available as recombinant products, stimulate 
the growth in culture o f  blasts from patients with Acute Myeloblastic Leukemia (AML). We 
used a cDNA probe for each gene t o  study their genomic organization and expression. 
examined from the blasts of 22 patients and RNA from the blasts of 18 patients. 
ities were found in 4 ,  2 for GCSF and 2 for GM-CSF. For the former, abnormal patterns 
were seen in Southern blots using both Bam H1 and Eco Rl restriction enzymes. 
latter two  abnormal bands were seen only after treatment with Barn H1. 
patients showed no expression of either growth factor on analysis of RNA using Northern 
blots. 
large GM-CSF nressage but no G-CSF messages. 
with G-CSF expressed normal sized G-CSF and GM-CSF messages. 
of these findings remain t o  be determined. 
prove to be useful clonal markers in the study of AML. 

D308 

DNA was 
Abnormal- 

For the 
Fifteen of 18 

Both patients with GM-CSF abnormalities by Southern analysis expressed an abnormally 
One patient with an abnormal Southern pattern 

The biological significance 
Nonetheless, the abnormal Southern patterns may 

E U ”  INTBRLEUKINS-la AND 6: IN VITRO EXPRESSION AND MUTAGBNESIS. D. Cosman, P. 
D 309 Conlon. A. Larseh, C. Grubin, m s ,  S. Dower. and B. Mosley. Immunex Corp., 

51 University St., Seattle, Va. 98101. 
The cytokines, interleukin-la and 6, mediate a diverse series of biological phenomena 
including recently recognized effects on the hematopoietic system, namely radioprotection 
and hemopoietin 1 activity. Human IL-la and IL-lg have only 26% amino acid homology, yet 
bind to the same receptor. It will be of importance to define the active site(s) of the 
IL-1 molecules in order to understand whether the multiple biological functions are due to 
multiple structural dOmafnS. Vc have initiated mutagenesis of IL-la and IL-16, using an 
In vltro expression system in which IL-1 cDNAs are cloned downstream of the SP6 promoter. 
E m s t i o n  of these plasmids with SP6 polymerase generates large quantities of IL-1 
specific RNA, vhich is translated in a rabbit reticulocyte lysate system to yield the 
appropriate IL-1 protein, and assayed for ability to stimulate IL-2 production by the 
murine T lymphoma cell line LBRH-33-1A5. Ve have used this system to demonstrate that: 1) 
full length (30kd) IL-16 is biologically inactive and does not bind to the IL-1 receptor, 
2) length (30kd) IL-la is fully active and does bind to the IL-1 receptor, 3) core 
sequences from amino acids 127 to 266 for IL-la and from amino acids 120 to 264 for IL-1B 
must be left intact to retain full biological activity. These data suggest that reports 
of IL-1 activities having molecular weights greater than ZOkd are probably attributable to 
IL-la rather than IL-16. It is also apparent that the sizes of the biologically active 
“cores” of IL-la and IL-lg are similar, and that further deletions of N or C terminal 
amino acid sequences result in a major loss of biological activity. 

full 
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HUMAN ERYTHROBLASTIC PROGENITORS ADHERE ON EXTRACELLULAR MATRIX 
D 310 COMPONENTS. L. Coulombel, M.H. Vuillet, C. Leroy, G. Tchernia. Laboratoire d'H6matolo- 
gie, HGpital Bicetre, Paris, France. 
Extracellular matrix (ECM), a major mediator of adhesion processes, is  secreted in marrow long-term 
cultures (LTC) and has been implicated in hematopoiesis maintenance. In order to investigate if t he  
preferential location of human progenitors in human LTC adherent layer is mediated by ECM 
components, we tested t h e  ability of human CFU-E, BFU-E and CFU-C to adhere onto ECM prepared 
from confluent monolayers of purified marrow fibroblasts or umbilical vein endothelial cells. Light 
density marrow cells were incubated undisturbed on ECM-coated or uncoated dishes in x medium + 5 % 
serum. After 2 hours at 37O C, cells strongly adherent on ECM or plastic were trypsinised and plated in 
methylcellulose colony assays. Aliquots from the  non-adherent fraction, and from the  initial cell 
suspension were similarly assessed to ge t  reliable counts of CFU-E, mature  (day 13) and immature 
(day 16) BFU-E, and CFU-C. In each of 17 experiments, CFU-E were the most adherent precursors with 
26 - 3 % of initial CFU-E found in the adherent fraction. In the  BFU-E category, t he  high proportion of 
ECM-adherent mature  BFU-E (23 
(10 ? 2 %), thus indicating stage specific expression of precursor adhesion. Moreover, the low proportion 
of ECM-adherent CFU-C (12 - 1 %) as compared to CFU-E revealed another type of specificity linked t o  
t h e  cell  lineage. Maximum expression of this property by precursor cells was dependent on the 
temperature,  t he  t ime of incubation and t h e  presence of divalent cations and serum. No adhesion occured 
on plastic alone. These results show tha t  human precursor cells a r e  able to selectively adhere on 
components of t he  microenvironment. The lineage-and stage-specific expression of this property suggests 
t ha t  i t  may be an  important regulator of hematopoietic cells interactions during differentiation. 

2 %) contrasted with the  low adhesiveness of immature BFU-E 

CHARATERIZATION OF THE HUMAN GM-CSF RECEPTOR AND PATHWAYS INVOLVED IN SIGNAL 

J . F .  DiPersio, *S.E. Kaufman, *p. bhtesady, *D.W. Goldg, and J.C. Gasson.* 
Division of Hematology-Oncology, UCLA, Los Angeles, California 90024. 

D 31 1 TRANSDUCTION. 

Human GM-CSF is a 22,000 dalton glycoprotein which induces the growth of myelomonocytic 
stem cells i n  vitro and a multttude of more differentiated functions of mature 
granulocytes including chemotaxis, superoxide generation, bacterial and parasitic killing 
and twnoricidal activity. The actions of GM-CSF are mediated through a single class of 
high affinity binding sites on responsive cells (KD 40pm, 10-1000 sites/cells). Affinity 
labelling of the human GM-CSF Receptor yieled a complex pf 84k from normal neutrophils and 
a complex of 155kd from a patient with chronic myeloid leukemia. Binding of GM-CSF to 
responsive cells does not result in any change in intracellular concentrations of free 
Ca+, activation or altered cellular distribution of protein Kinase C. changes in cellular 
phosphorylation, or c AMP. Cross-linking of GM-CSF to its receptors does not result in 
receptor autophosphorylation. 
f-met-leu-phe receptors on human neutrophils where as binding of f-met-leu-phe 
down-regulates the expression of GM-CSF receptors on these same cells. The intramembrane 
association of the FMLP receptor, the GM-CSF receptor and G-binding proteins is currently 
urder investigation. 

GM-CSF binding up-regulated the expression of high affinity 

ALTERED EXPRESSION OF TRANSPLANTED LEUKEMIA IN FISCHER RATS PRETREATED WITH 
D 3 1 2  
National I n s t i t u t e  of Environmental Health Sciences,  Research Tr i ang le  Park, NC 27709 
An i n  vivo c e l l  t r a n s p l a n t  model t h a t  we developed i n  F i sche r  rats r e s u l t s  i n  t h e  expression 
of leukemogenesis i n  95d. The morphology and biochemistry of t h e  leukemic mononuclear c e l l s  
from blood and sp leen  were cha rac t e r i zed .  We have t e s t e d  t h e  c a p a b i l i t y  of t h i s  t r a n s p l a n t  
model t o  d e t e c t  nega t ive  t r e n d s  f o r  chemical leukerngenesis  using 2-EE. Data f o r  p o s i t i v e  
leukemogenesis using py r id ine  i s  being presented j o i n t l y  f o r  comparison. Male F344 r a t s  were 
given 0, 2.5, o r  5.0 mg/ml 2-EE i n  dr inking water  f o r  90d. One-half were then i n j e c t e d  with 
leukemic spleen mononuclear c e l l s  from syngeneic donors. Dosage was cont inued,  and a t  65d 
t h e  e f f e c t s  of chemical p re t r ea tmen t  on t h e  expression of leukemia were evaluated.  There was 
no mortality, and 2-EE pe r  se, caused no e f f e c t s  i n  r a t s  without  leukemic t r ansp lan t s .  A t  
65d pos t - t r ansp lan ta t ion  of leukemic c e l l s  the average sp leen  weight  of t h e  r e c i p i e n t s  
i nc reased  341% above c o n t r o l s ;  pretreatment  with the low dose o f  2-EE reduced t h i s  to lOZX,  
while  t h e  high dose completely ameliorated t h e  e f f e c t .  Mononuclear c e l l  counts  from spleen 
and blood corroborated t h e s e  r e s u l t s .  Evaluat ion of s e l e c t e d  tumor marker enzymes. e.g., 
ace ty l cho l ines t e ra se .  glucose-6-phosphate dehydrogenase. and malate  dehydrogenase. i n  spleen 
and blood mononuclear cells v e r i f i e d  t h a t  2-EE a l s o  reversed t h e  p a t t e r n  of biochemical 
responses  t y p i c a l l y  expressed by t h e s e  n e o p l a s t i c a l l y  transformed c e l l s .  These morphological 
and biochemical i n d i c e s  d i agnos t i c  f o r  pre-leukemia were conftrmed by h i s topa tho log ica l  
examination of blood, sp l een ,  and l i v e r  from each t r a n s p l a n t  case.  The progression of t hese  
changes w i l l  be eva lua ted  again a t  95d and compared t o  e a r l i e r  responses.  

2-ETHOXY ETHANOL (2-EE). M.P. Dieter, J.E. French and S.A. S te fansk i .  
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PROMOTIONAL PROCESSES AND REPAIR PROCESSES ARE INDEPENDENT I N  RADIATION-INDUCED 
D 313 NEOPLASTIC TRANSFORMATION, M. M. Elkind and C .  K.  H i l l ,  Colorado S t a t e  Un ive r s i ty ,  

F o r t  Co l l in s  CO 80523, and Un ive r s i ty  of Southern Ca l i fo rn ia .  Los Angeles CA 90015. 
The phorbol ester, tetradecanoyl-phorbol-13-acetate (TPA) , is known t o  promote n e o p l a s t i c  
t ransformation in v i t r o  fol lowing i n i t i a t i o n  with ion iz ing  r a d i a t i o n  [e.g., A.Han and M A .  
Elkind, Cancer Res.. 42, 477 (1982) l  or chemicals.  However, sane agen t s  e f f e c t  both 
processes .  W e  have use rmouse  C3H 10T): c e l l s  t o  i n q u i r e  i f  t he  promotional property of TPA 
is inf luenced by c e l l u l a r  even t s  which r e s u l t  i n  t h e  r e p a i r  of r a d i a t i o n  damage. C e l l s  
were i r r a d i a t e d  a t  e i t h e r  a high (100 cGy/min) o r  a low (0.1 cGy/min) dose rate i n  o rde r  t o  
a l low f o r  t h e  r e p a i r  of s u b l e t h a l  damage as well  as f o r  t h e  r e p a i r  of pretransformational  
damage [A.Han, C . K . H i 1 1 ,  and M.M.Elkind, Cancer Res., 40. 3328 (1980);  C . K . H i 1 1 ,  A.Han. and 
M.H.Elkind, Carcino e n e s i s ,  5, 193 (1984)l .  The reduced dose rate r e s u l t e d  i n  a 
s u b s t a n t i a l  i n c r e a s f  i n  survi ;a l  which was accompanied by a r educ t ion  i n  t h e  r a t e  of 
t ransformation by some 0.4-fold. TPA added 24 hours a f t e r  i r r a d i a t i o n  d id  no t  i n f luence  
t h e  su rv iva l  of c e l l s  but  i t  increased t h e  r a t e  of t ransformation by some 12-fold a f t e r  
both high and low dose-rate  exposures.  Thus, t h e  l i n e a r  dose dependencies of t h e  f r e -  
quencies  of t ransformation without  TPA remained l i n e a r  with TPA but  were some 12 t imes 
s t e e p e r .  These r e s u l t s  show a c l e a r  s epa ra t ion  between i n i t i a t i n g  even t s ,  which a r e  thought 
t o  be nuc lea r ,  and promotional processes  which very l i k e l y  s ta r t  a t  r ecep to r  sites on t h e  
membrane of t h e  c e l l .  (Work supported by a g ran t  from t h e  U.S .  Publ ic  Heal th  Se rv ice ,  
Department of Heal th  and Human Se rv ices ,  National Cancer I n s t i t u t e ,  CA 29940, and by a 
c o n t r a c t  from t h e  Department of Energy, No. W-31-109-Eng-38.) 

D 314 ~DUCIXW OF D ~ ~ ~ ~ T I A T I O N  OF THE mnm - am. K U ~  steven A 
Fischkoff, John Hakimi ,  Randall M. Rossi, Michel C. Hoessly, J a m e s  A. Hoxie, and KenJi Kishi. 
Hemat,dogy/ODoology secllon, University of penruylvania. Philadelphia, Pennsylvania. Hoffman-LaRoche 

The KUM2 cell line, isolated f r o m  a patient with chronic myelogenous leukemia i n  blast C r l s i S .  is 
notable for its ability to differentiate to basophils. To attempt t o  enhance this  abil i ty,  we 
treated actively growing KU8i2 cells with a variety of ccncentrations of the following compounds 
dimethylsulfoxide, retinoic acid, butyr ic  acid, actinomycin D, deazauridine, hypoxanthine, 
tetradecanoylphorbol acetate, anb WO*-Vitamin 4 A f t e r  5 days of culture with butyric acid 
and also w i t h  actinomycin D, the cells became nonproliferative and developed pale cytoplasm and a 
segmented nucleus w i t h  leu cronspicuous nucleolL The minimum and optimum concentrations to see this 
effect were: butyric acid, 0.75 mM and 1.5 mM; and actinomycin D, 0.5 nM and 1.0 nM. In addition, 
they lost the faint  staining for  nonspecific esterase seen in  the undifferentiated cells. Flow 
cytometric analysis after treatment w i t h  human IgE and FITc-labeled anti-hllmun IgE demonstrated that 
the proportion of fluorescent cells increased f r o m  7% in control KU8i2 cells to 26% i n  cells induced 
to differentiate with actinomycin D for 5 days. Basophilic granules could not be detected by the 
Wright stain or by c-toluidine blue metachromasia The other listed compounds had no apparent 
differentiation-inducing activity. We conclude that KUM2 cells can be specifically induced to 
undergo terminal maturation with actinomycin D or butyric acid. However, their ability to fully 
exprw besophil characteristics appears to diminish with wntinued passage i n  tissue culture, and 
may possibly be a capabllity of only a subpopulation of the cells. 

Laboratories Nutley, New Jersey, and N l l g a t a  University, Niigata, Japan 

GROWTH FACTOR MEDIATED PROLIFERATION IN HUMAN B CELL LYMPHOMA. 
D315 Richard J. Ford, L. Yoshimura, A. Goodacre, C.G. Sahasrabuddhe. 
U.T. M. D. Anderson Hospital, Houston, Texas 77030 
Human B cell lymphomas are a heterogeneous group of lymphoid neoplasms, 
roughly corresponding to the various recognized stages in B cell 
differentiation. We have established long term cell lines from patients 
representing the spectrum of mature B cell lymphomas using purified human B 
cell growth factor (BCGF). The cell lines were found to be monoclonal by 
Ig-light chain typing and Ig gene rearrangements, and to have non-random 
cytogenetic abnormalities associated with the corresponding histopathologic 
type of lymphoma. The lymphoma cells were found to not only respond to 
exogeneous BCGF, but also to secrete a similar growth factor activity in 
vitro. High MW BCGF activity was also found in the cytoplasm of the tumor 
cells, that was found to have activity on normal BCGF dependent human B cell 
lines. Both cytoplasmic and secreted lymphoma cell-derived BCGF had growth 
activity on authochthanous tumor cells, suggesting that an autocrine-loop 
mechanism was involved in lymphoma cell growth in vitro. Homogeneously 
purified cytoplasmic BCGF isolated by immunoaffinity chromatography was 
found to be biochemically similar to that found in normal T cells. These 
studies suggest that a neoplastically transformed B cells express the 
gene(s1 for the lineage homologous growth factor that is not expressed in 
normal B cells which may be utilized for autonomous cell proliferation. 
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PHORBOL MYKISTATE ACETATE INDUCES INTERLEUKIN 2-LIEPENDENT IN VITRO COLONY FORMATION 
FROM A PRE-B LEUKEMIC CELL LINE THROUGH EXPRESSION OF INTERLEUKIN 2-RECEPTORS. D 316 

k a s s i l i s  Georgoulias, Andreas Tsapis, Michele Allouche, Maria Perraki,  D i m i t i s  Thanos. 
Corinne Clhenceau, V a s s i l i s  Choulakis. INSERM U 268, Hbp. P. Brousse, 94800 V i l l e j u i f ,  
France; INSERM U 108, Hap. S t  Louis, 75010 Paris, France; School o f  Medicine, Univ. o f  
Crete and Molecular Biology I n s t i t u t e  o f  Crete, 71409 I r a k l i o n .  Greece. 
The colony growth capaci ty  o f  leukemic c e l l s  from a pre-B c e l l  l i n e  (Reh-6) i n  methycel- 
l u lose  was studied. Reh-6 c e l l s  could n o t  generate co lon ies i n  the  absence of added growth 
factors .  Low concentrat ions o f  Phorbol Myr is ta te Acetate (PMA; 1-10 ng/ml) induced colony 
formation from these c e l l s  and recombinant I L2  ( r I L 2 )  was capable t o  enhance the p l a t i n g  
e f f i c i e n c y  i n  a dose-dependent manner. This colony-enhancing e f f e c t  o f  r I L 2  could be i n h i -  
b i t e d  by a monoclonal antibody against  t he  ILZ rece t o r  (ILZ-R). However, c e l l  incubation 
w i t h  PMA resul ted i n  a decreased c e l l  p r o l i f e r a t i o n  pas assessed by the 3H-Thymidine uptake 
assay) which could n o t  be enhanced by increas ing concentrat ions of rIL2. 
Although Reh-6 c e l l s  d i d  no t  c o n s t i t u t i v e l y  express IL2-R, PMA induced t h e i r  expression 
i n  a dose-and time-dependent manner. IL2-R expression on Reh-6 c e l l s  requi res RNA and 
p ro te in  synthesis. Binding experiments w i t h  rad io labe l l ed  r I L 2  showed t h a t  these IL2-R 
displayed a low a f f i n i t y  f o r  IL2. However, IL2-R-bearing Reh-6 c e l l s  absorbed s p e c i f i c a l l y  
r I L 2  i n  a dose-dependent manner, a l l ow ing  a time-dependent "down"-regulation o f  ILL-R. 
These f i nd ings  i nd i ca te  t h a t  colony formation from pre-B-leukemic c e l l s  i n  methycel lulose 
i n  the presence o f  Pt44 and r I L 2  i s  a s p e c i f i c  phenomenon reveal ing a small number o f  clono- 
genic c e l l s  bearing low a f f i n i t y  ILZ-R. 

CORRELATION OF EXPRESSION OF A NOVEL GROWTH FACTOR AND TUMORIGENICITY OF LYMPHOMA 
D317 CELLS IN AKR MICE, Esther F. Hays and Shinichi Kitada, University of California 

Los Angeles, CA 90024. 
Studies indicate that cloned tumor cell populations from T cell lymphomas of AKR mice have 
remarkably different tumorigenic properties. All of the T lymphoma cells produce an 
autocrine growth factor called lymphoma-derived growth factor (LDGF). This factor is not 
Interleukin 2 or any known hemopoietic growth factor. It cross-reacts with a similar 
factor produced by human T leukemia cells. This factor is assayed by its ability to 
stimulate growth of subthreshold numbers of lymphoma cells in vitro. It is secreted by the 
lymphoma cells into the surrounding medium and is found intracellularly in both murine and 
human cells. Studies of four cloned AKR tumor cell lines showed one of high tumorigenicity 
(SL 12.3), one of intermediate T tumorigenicity (BW 5147.3) and, one of low tumorigenicity 
(SL 12.4). SL 12.4 was of interest because in continuous culture, revertants of high and 
l o w  tumorigenicity could be found. There was a positive correlation between local tumor 
growth, as measured by intradermal inoculation; metastatic tumor growth, as measured by 
intravenous inoculation and intracellular LDGF activity, as measured by growth stimulation 
of low doses of AKR T lymphoma cells in serum-free medium. A l s o  when the low tumorigenic 
line, SL 12.4, reverted to high tumorigenicity, intracellular LDGF activity increased and 
the threshold for exponential growth decreased from lo4 cells to lo3 cells. Thus, we have 
demonstrated a correlation of intracellular growth factor activity with the ability of the T 
lymphoma cells to form tumors in syngeneic hosts and to grow in vitro. 

CELL CYCLE ANALYSIS OF AN ENRICHED HEMATOPOIETIC STEM CELL POPULATION, 
Heimfeld and I rv ing  L. Weissman, Stanford University, Stanford, CA 

Shelly D 318 
Included among the cells found in the bone marrow of adult mice are the hematopoietic 
stem cells responsible for the generation of a variety of differentiated cell types, 
including the cells of the myeloid and lymphoid lineages. Direct analysis of these 
stem cells has been hampered by their low frequency within the bone marrow. Using a 
panel of monoclonal antibodies that recognize mature cell subsets in conjuction with 
fluorescent-activated cell sorting, a population of cells has been defined which 
contains virtually all CFU-S, pre-B cell, and pre-T cell activity (Muller-Sieberg 
et al.. 1986). Combining this isolation protocol with vital staining using the DNA 
specific dye, Hoechst 33342 the cell cycle distribution of this stem cell population 
in normal animals and after a variety of different in vivo and in vitro treatments 
has been determined. 

94305. 
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DIFFERENTIAL EXPRESSION OF PROTEIN KINASE C ACTIVITY I N  TI€ KG-1 AND &-la 
D 319 MYELOBLASTIC LEUKEMIA CELL LINES, W. Craig Hooper, Robert T. Abrahan, Curt is  L. 
Ashendel*, and Cayle E. Wolosdak, Dqartment of Imnunology, Mayo Clinic ,  Rochester W4 
55905 and %?partrent of Medicinal Chemistry and Pharmacognosy, Purdue University, West 
Lafayette IN. 
The hum KG-1 myelogemus leukemia c e l l  l ine  will di f fe ren t ia te  i n t o  macrophages in 
response to 12-0-tetradecanoyl-pbrbo1-13-acetate (TPA), whereas its variant ,  =-la, is 

Nonetheless, the  KG-la c e l l  l i n e  has been reported t o  have the same nuntx Z”f3 PDBU binding sites as the  KG-1 l i n e  (1). We have demonstrated s igni f icant  repro- 
ducible differences in t o t a l  c e l l u l a r  protein kinase C (PKC) a c t i v i t y  between the KG-1 ar 
KG-la cell lines. These differences were maintained a f t e r  ion exchange chranatography. 
A f t e r  a 15 min. exposure t o  50 n g h l  TPA, t ranslocat ion of the  PKC a c t i v i t y  t o  the  
menbrene was obs v i n  both cell l ines .  Preliminary s tudies  have indicated that whole 
cell binding of w-TPA t o  both cell l i n e s  was n e a r l y  ident ical .  These r e s u l t s  togethei 
with ongoing molearlar s tud ies  examining mocblation of  gene expression by TPA i n  these 
cells will be presented. 
(1) Lehrer, R.I. gts. Cancer Res. 43, 3563 (1983). 

onsive. 

SYNERGISM BETWEEN RECOMBINANT GROWTH FACTORS, GM-CSF AND G-CSF, ACTING ON THE BLAST 
D 320 CELLS OF ACUTE MYELOBLASTIC LEUKEMIA, Colm Kelleher, Jun Miyauchi, Gordon Wong, 

Steven Clark, Mark D. Minden and E . A .  McCul.loch, The Ontario Cancer Institute, 
Toronto, Canada and The Genetics Iustitute, Cambridge, Mass. 

The genes for the hemopoietic growth factors, GM-CSF and G-CSF have been cloned and recom- 
binant material is available for both. We have tested these recombinant factors for their 
effects on the blast cells of Acute Myeloblastic Leukemia (AML). 
available that support both colony-formation by AML blasts and the growth of blast stem 
cells in suspension. 
systems, although to a varying degree. 
however the two recombinant factprs.showed striking synergism for the stimulation of blast 
growth of cells from 5 of 8 AML patients. 
the stimulating activity of supernatants from the continuous cell line HTB9 (HTB9-CM). 
This conditioned medium is considered the standard for blast growth. 
the patients grew without added factor. 
almost as effective as HTB9-CM. 
but synergism was not seen and their combined effect was not equivalent to that of HTB9-CM. 
Both GM-CSF and G-CSF were active on normal bone marrow granulopoietic progenitors, but 
synergism was not observed. We conclude that the marked hetergeneity observed when AML 
blasts are examined by other criteria is also seen when their response to growth factors 
is evaluated. 

Culture methods are 

Recombinant GM-CSF has been shown to be active in both culture 
We found that recombinant G-CSF was also effective; 

In these cases the combination was equivalent tr 

Blasts from one of 

In the third case both recombinant factors were active, 
In another instance, recombinant GM-CSF alone was 

IDENTIFICRTIUU ff 6l N M L  PKUEIN I N  iuyw LE(WE*IR LXLL LIES BY SYwTHTlC PEPTIDE IWIIEKlJl TO RE 1- 
D 321 SvwRESsIK X W I Y  ff FELlE RTWIIIIY pIS(E1. Y. Kloctzrr, P. k I s a a c ,  H. K d b t ,  II. Milla, R. La Polla 

aixt 1. Ylm. Johnvn 4 Johnson Biot.chmlow Cmtw. l a  30114 W %?03& 

F m h  leukocyta a d  u t a b l i s h d  ceI1 iim drrind frm huun .yrloid leukemia patients wcrpte w e a l  factors hi& inhibit 
m Y&Q grorCh of mnrl bou mnw (LRlkRia Res k437 1980 a d  #:a? 1W) and mitogen iduction of p i - 1  blmd 
I p p m y t r  t W 6  A3:349 13%). Expression of t k  5uppp5sive factors d im:nim in IQM) and XX.2 cells u p  induction of 
diffmntraticm. 
p n n r t m t l y  vrrfsic rvtr 
~ r i o n ,  i n  that ~ . r t r i l l ~ ~ f i . d  PIS(€) blccks UI U&Q mitogen s t iu lat ion of spleen cell cu:tures ( J  Exp M !58:885 
1W). R 17 mim r i d  s)nthct~c prptick of u r i w  p15tE) 15 biolapidly-activc in suppressing mitogen-indud :pphccyte 
pvl~frrstia) 1Scimrr Zb:453 I-). Smpmw dipat of  plStDs frm urine, fell= and h w p  T cell  leukemia v~rusps & a ~  
c a m a t r a n  i n  thr hydmphdiic tramc&tmnc a d  immc s u ~ 6 i v c  douim. 

UP have gpnmtsd a plycloml rahbit ant i seru to a Synthdic pptide f t m  the the felv p1JfE) re5ion h a u l q u s  to the Emurine 
PI%€) -sin doUih Elcrtroblot arulyns shas that this se?u spri f ica l ly  rv-mpiza pIJ(E) a d  the envelop p w u s o r  
polypptrrn in  frlrinfrctcd cells. 
extracts h.0 the lase, EK?, E N  a d  RaJi hvvn lwkemia cell Iines. 
antibody rtmngly drtrcta di(p i n  KKI, EIP and K562 cel15, but  mt &ml .urine KIW313 cells. 
r t t a t e  (RIP) alters r x p n r l o n  o f  thp *&I oncogene prdvct (ye L. S x t h  rt a: abstract1 by increasing a d  decreasiq the 
Imlr  o f  RlobMbl in  El&? mi 1(562 cells, r ~ s p c t i n l y .  
i d d  cells m a d i d  m l i t i o n  htm detection of  the 39( pmtexn ant p210bcr-ab1 expression. 

FrIimc Icuknia  virK (felvl 1s an IWI t- virus rhich can induce aplastic a m i a  and i l y m  suppression in 
Thr v i r s  d a tr-rare pmtein, call& p15(E), *hid! my be the principle c a m  of l u r e  

T)rr mntlwu, In a sixilar arulysis, detects a 33,W t o  g o o C  ml. nt. pPtein i n  ce l l  

phorbol 12lyrisate 13- 
Irunocytm&?mistry n:th peptide affinity puri*i& 

Electroblot CwprIua of ceIl extracts f m  “?treated anc Pa- 

21 6 



Recent Advances in Leukemia and Lymphoma 

EPRESSICN U? 'I?E M?CRXm SPBXFIC ccIIoNy-sTIMTIATIhK; FlLcpoR (CSF-1, M-CS?) 
D322 DUIUNG FIWFkN M " I C  D-TICN, Donald Kufe and Junk0 Horiguchi, Dana- 

Farber Cancer Institute, -ton, MA 82115, M. Kim W r e n  and Feter Ralph, 
@tus Corporation, Emeryville, CA 94688. 

We and others have previcusly demcPlstrated expression of the c-fm proto-onccgene during 
turnan mocytic differentiation. The c-fms gene has since been shown by Sherr et al. to 
enccde for the CSF-1 receptor. Qtr recent findings d-trate that both CSF-1 and c-fm 
transcripts are irduced during monccytic differentiation of hmm AG68 leukemia cells. 
In contrast, the c-fm gene is constitutively expressed in n o d  huMn mnocytes and 
pbrbol ester treabmnt of tkse cells is associated with irduction of CSF-1 m. CSS-1 
transcripts are also idwed following treatmnt of turnan nrmocytes with m e .  
Moreover, the detection of CSF-1 transcripts in -8 cells and in mnocytes is associate3 
with the production of the CSS-1 gene product. These findings suggest that mnocytes are 
capable of regulating their own survival, growth and differentiation by CSF-1 production. 

B-LYMWOPOIETIC FACTORS FROM STROMAL CELL LINES ISOLATED FROM MYELOID-LONG TERM BONE 
D 323 
Virginia  University Medical Center, Morgantown. W e s t  Virginia .  and Division of Biomedical 
Sciences, University of Cal i fornia .  Riverside, Cal i forn ia  92521. 
Progenitor cells for  B lymphocytes develop in bone marrow (BM) from the  same hemopoietic stem 
c e l l  population which gives rise t o  myeloid and erythroid c e l l s .  
information about c e l l  in te rac t ions  and molecules which regula te  hemopoiesis, bu t  we s t i l l  
know l i t t l e  about regulat ion of B lymphopoiesls. W e  addressed t h i s  problem using long term BM 
Cul ures (LBMC). LBMC were i n i t i a t e d  under myeloid conditions (M-LBMC, Mm, 20% horse serum, 
10-6, hydrocortisone). M-LBMC w e r e  depleted of hempole t ic  c e l l s  a t  2 weeks  by mycophenolic 
acid (MPA) treatment. C e l l  lines derived from MPA t rea ted  cu l tures  w e r e  capable of supporting 
M-LBMC. However, when stromal c e l l  cu l tures  were switched t o  lymphoid permissive condi t ions 
(L-LBMC. RPMI-1640, 5% f e t a l  c a l f  serum. 10-%f 2ME). parent  cu l tures  and l i n e  S 1 7  supported 
L-LBMC, but  S10 did not. Conditioned media (CM) from stromal  c e l l  cu l tures  w e r e  added to  cul- 
tures  of BM c e l l s  depleted of B cells and p r e B  c e l l s  on antibody coated polystyrene dishes 
(ant i - Ig  and 14.8 respec t ive ly) .  P r e B  cells w e r e  generated in cul tures  potent ia ted with S17 
CM or mixed stroma CM. but  not when S10 CM w a s  added. Chromatographic separat ion of CM by 
HPLC suggests  t h a t  (1) p r e B  c e l l  generating a c t i v i t y  resides in a t  l e a s t  two d i s t i n c t  peaks 
by g e l  permeation separat ion,  (2) both mixed strOma cul tures  and S17 appear t o  make these 
a c t i v i t i e s ,  and (3) t h e  f a i l u r e  of S10 CM to potent ia te  p r e B  c e l l  generat ion does not r e s u l t  
from inhib i tory  fac tors .  (Our work is supported, in par t ,  by NM grants  AI-23950, AI-21256, 
and HL-36951). 

MARROW CULTURES. Kenneth S. Landreth and Kenneth Dorshkind. Dept. Microbiology, W e s t  

There is now considerable 

EXPRESSION AND CHARACTERIZATION OF GENES ENCODING HUMAN MYELOID MEMBRANE ANTIGENS 
0 324 AFTER DNA-KEDIATED GENE TRANSFER. A. Thomas Look, Stephen C.  Peiper. Richard A. 
Ashmun and Charles 3. Sherr. S t .  Jude Children 's  Research Hospital. Memphis, TN. 38105. 
Ue have i so la ted  the  genes encoding f ive  c e l l  surface molecules expressed by human myeloid 
c e l l s  a f t e r  DNA-mediated gene t ransfer  of  human c e l l u l a r  DNA i n t o  N I H  3T3 mouse fibro- 
b l a s t s .  Recipient c e l l s  t h a t  incorporated and expressed amplified leve ls  of  the human 
genes vere i so la ted  by fluorescence-activated c e l l  sor t ing  with use of monoclonal antibod- 
ies d i rec ted  to the  gene products of i n t e r e s t .  The human myeloid polypeptide antigens 
( v i t h  the  ant ibodies  used f o r  c e l l  sor t ing)  t h a t  have been expressed by mouse f ibroblas t s  
a r e  (1)  gp150 (MY7) expressed by human CFU-GM, monocytes, granulocytes and myeloid leuke- 
mias; ( 2 )  p67 (MY9) expressed by CFU-GEHM, CFU-GM, BFU-E, monocytee and myeloid leukemias; 
( 3 )  gp115 (HYlO) expressed by CFU-GEHM and t h e i r  precursors. CFU-GM, BFU-E, CFW-Meg and 
both lymphoid and myeloid leukemias; (4) gp55 (MY4) expressed by monocytes and monocytic 
leukemias; and (5)  gp85 (5F1) expressed by CFU-E. monocytes, p l a t e l e t s  and myeloid leuke- 
mias. Using human r e p e t i t i v e  DNA sequences a s  a probe, ve have molecularly cloned por- 
t ions  of the gene encoding gp150 from DNA of t e r t i a r y  mouse c e l l  transformants selected 
for  high leve ls  of  gp150 expression. Molecular subclones were then used to i s o l a t e  the 
complete gp150 gene ( 35 kb) from a human placental  DNA l ib rary .  The i n t a c t  gp150 gene, 
assembled from three recombinant phages, proved t o  be b io logica l ly  ac t ive  when t ransfected 
into N I H  3T3 c e l l s .  The genes encoding gp150 and other  myeloid c e l l  surface glycoproteins 
a r e  idea l  candidates f o r  s tud ies  of l ineage-restr ic ted t ranscr ip t iona l  regulat ion by nor- 
mal and malignant human myeloid c e l l s .  
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REGULATION OF PDGF AND TGFB DURING MKGAKARXOCYTIC DIFFERENTIATION OF CML CELLS, 
D 325 A.R. Lopez, T. Pantazis, H. Antoniades, and A. Deisseroth, Department of Medicine, 
UCSP, San Francisco, CA and Blood Research Center, Harvard Medical School. Chronic 
Myelogenous Leukeria, (CMI.), which begins as an excess of circulating mature myeloid cells, 
evolves into an acute leukemic syndrome, called blast crisis, which may exhibit features of 
myelold, lymphoid, erythroid, or nagakaryocytoid differentiation. In order to Purther 
charaoterize the regulation of lineage specific genes in blast crisis CML, we studied the 
expression of two platelet proteins: platelet derived growth factor (PDGF) and twor 
derived growth factor beta (TGF-Beta), before and after exposure to the phorbol ester TPA. 
(PPA induces differentiation of K562 cells into megakaryocyte like cells). 
was isolated from the K562 CML blast crisis cells before and after the cells were exposed 
to TPA for 18 hours. Cells were also exposed 18 hours to TPA following which the cells 
were exposed to cyclohaxfitde, which has been shown to stabilize aNA. Northern transfer 
lad PYA slot blot analysis showed that the levels of PDGF and TGF-B mPNA were increased 
40-fold during induction of megakaryocytic differentlation by TPA. 
35S-cyateine labeled proteins from TPA treated chronic phase and blast crisis cells 
shoved that TPA sti~~lated the secretion of a protein, identical to PDGF with respect to 
mleaular weight, PDGF receptor binding, islntnoprecipitation and mitogenic activity. These 
data suggest that the protalna PDGF and TGF-B are normally regulated during induction of 
megakaryocytic differentiation in the chronic phase and blast crisis CML cells. 

Poly A+ mPNA 

Analysis of 

RM;ULATORY IEOLE OF IL-3 CN HEMATOPOIEX'IC PREcuRsoR CELLS. J. P. NcKearn and 
J. A. Mccubrey. E. I. du Pont de Nemurs h Co., Glenolden, PA 19036. D 326 

Multipotent precursors of all myeloid/erythroid lineages as well as multipctent B lyqhocyte 
precursors can be selectively enriched with monoclonal antibody (mab) AA4, a mab which 
recognizes committed B cell precursors but not nature B cells. 
supplemented w i t h  IL-3, B lymphocyte precursor clones can be grown long-term. 
remain factoraependent and they possess properties of multipotent B stem cells. hk have 
begun to characterize requirements which dissociate growth- and differentiation-prorting 
signals for I G 3  responsive cells. 1) mechanism of 
action of IL-3 and other bioactive ligands, 2) accessory cell requirements for growth and/or 
differentiation, 3) selective abrogation of factor-dependency via retroviral (v-onc) gene 
infection and the consequence of such events and 4) biochemcial characterization of novel 
membrane glycoproteins expressed by precursor clones. 
as a caPpetence and progression factor with a well-defined activation sequence which can 
include rapid changes in membrane potential, increases in oxidative phosphorylation enzymes 
and less rapid increases in total cell volume. 
activated by I 6 3  as cells transit from a Goresting state. Stable integration of the v-abl 
gene, bat not v-mos or v-src, abrogate the requirement for exogenous I 6 3  without endogei%& 
production. 
dependent clones and conmitted B cell precursors will also be discussed. 

When liquid cultures are 
These cells 

Cur rationale in these studies involve: 

Cur results indicate that I G 3  acts 

A distinct set of proto-onc genes are 

Bim T b c a l  analysis of membrane glycoproteins expressed by multipotent IL-3 

FACYORS INFLUENCING THE GROWTH OF CLONOGENIC LYMPHOMA CELLS I N  CULTURE. Hans A. 
Messner, Mary Weeddale ,  Mark D. Mlnden, Nazir J a m a l ,  Anh Nguyen. 
I n s t i t u t e ,  Toronto,  Ontar io ,  Canada, M4X lK9 

D327 

A c u l t u r e  system has  been descr ibed t h a t  promotes growth of clonogenic lymphoma c e l l s  from 
bone marrow, p e r i p h e r a l  blood,  and lymph node samples of some p a t i e n t s  with in t e rmed ia t e  
and high grade malignant lymphoma. 'Ihese colonies  can be propagated as EBV nega t ive  c e l l  
l i n e s  t h a t  show the same immunoglobulin rearrangement p a t t e r n  as the  primary tumor sample. 
Colony formation i n  same p a t i e n t s  is  dependent upon exogenous growth f a c t o r s ;  some p a t i e n t s  
form co lon ie s  without  t h e i r  add i t ion .  In our  system growth f a c t o r s  were added i n  form of 
PHA-LCM. Growth f a c t o r  dependent lymphoma c e l l  l i n e s  were used as t a r g e t  c e l l s  t o  i d e n t i f y  
and c h a r a c t e r i z e  growth promoting a c t i v i t i e s .  They a r e  produced by normal adherent  c e l l s  
and mitogen s t imu la t ed  T-cells.  P a r t i a l l y  p u r i f i e d  BCGF (12Kd) replaced the  requirement f o r  
PHA-La of some o f  t he  clonogenic c e l l s ;  recombinant G and GM-CSF were i n a c t i v e  i n  t h e  
system. Factor  independent lymphoma c e l l  l i n e s ,  when used i n  inc reas ing  concentrat ions as 
i r r a d i a t e d  f eede r  c e l l s ,  promoted colony formation of f a c t o r  dependent t a r g e t  c e l l s  i n  a 
dose dependent fashion.  Factor  dependent c e l l  l i n e s  were i n a c t i v e .  Factor  independent 
lymphoma c e l l  l i n e s  r e l eased  a c t i v i t i e s  i n t o  t h e i r  supernatant  t h a t  completely replaced t h e  
requirement f o r  PHA-LCM of f a c t o r  dependent t a r g e t  c e l l s ;  supe rna tan t s  of f a c t o r  dependent 
c e l l  l i n e s  d id  n o t  con ta in  any s t imu la to ry  a c t i v i t i e s .  S ing le  c e l l s  of f a c t o r  independent 
c e l l  l i n e s  w e r e  p l a t e d  ind iv idua l ly  without  add i t ion  of f u r t h e r  growth f a c t o r s  o r  f eede r  
c e l l s .  Colonies der ived from i n d i v i d u a l  c e l l s  were observed i n d i c a t i n g  an  au toc r ine  r e l e a s e  
of growth promoting a c t i v i t i e s  by lymphoma c e l l s .  

Ontar io  Cancer 
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AN ANALYSIS OF SOLUBLE INTERLEUKIN-2 RECEPTORS I N  PATIENTS WITH LYMPHOPROLIFERATIVE 
D 328 DISORDERS. David L. Nelson, Metaholism Rranch, NCI, NIH. Rethesda, MD 20892. 
Using two monoclonal antibodies (anti-Tac and 767/R6) d i rec ted  against non-overlapping 
epitopes on the  human in te r l euk in -2  receptor (IL-2R), a "sandwich" Enzyme-Linked Imunoassay 
(ELISA) has been developed f o r  t he  quan t i t a t i ve  measurement o f  so luh le IL-2R i n  sera. 
Normal i nd i v idua ls  (n=33) were found t o  have a low, hut  measurahle. serurn l eve l  o f  IL-ZR 
(mean=186, range 83-335). 
associated adu l t  T-ce l l  Leukemia (ATL) had high l eve l s  o f  serum IL-2R (mean=35,000. range 
9,500-69,500) and s i m i l a r  r e s u l t s  were ohtained w i th  sera from 21 Japanese ATL pat ients .  
S i g n i f i c a n t l y  elevated l eve l s  (>20 times normal) were a l so  found i n  the  sera o f  pat ients  
w i t h  h a i r y  c e l l  leukemia (HLC). Favorable responses t o  therapy were associated w i t h  
reductions i n  the l eve l  o f  so luh le IL-7R i n  pat ients  w i t h  ATL and HCL. 
serum IL-PR were a l so  ohserved i n  c e r t a i n  pa t i en ts  w i th  Hodgkins disease. t he  Sezary 
syndrome. and chronic l m p h o c y t i c  leukemia. 
lymphoblastic (n=18) 1yFphoma. serum l e v e l s  o f  IL-2R cl,oOO U/ml had a predic ted long term 
surv iva l  o f  R4Z compared t o  36% f o r  those w i t h  l eve l s  >1,000. Measurement o f  so luh le IL-2R 
i n  sera may he usefu l  i n  moni tor ing disease a c t i v i t y  and a l so  o f  prognostic s ign i f i cance  i n  
pat ients  w i t h  leukemias and lymphomas. 

Serum from pa t ien ts  i n  the  United States w i th  t h e  HTLV-1 

Elevated l eve l s  o f  

Amnng pa t ien ts  w i t h  und i f f e ren t i a ted  (n=58) and 

IDENTIFICATION OF REGULATORY SEQUENCES I N  THE 5' FLANKING REGION OF GM-CSF GENE, 
D329 

in tense invest igat ion.  Human granulocyte-macrophage colony s t imu la t i ng  f a c t o r  (GM-CSF), 
l i k e  i n te r l euk in -2  and y - i n te r fe ron ,  i s  produced by ac t i va ted  but  not r e s t i n g  T ce l l s .  
Though GM-CSF is a lso  produced by cytokine-st imulated f i b r o b l a s t s  and endo the l i a l  c e l l s ,  
c o n s t i t u t i v e  production of GM-CSF by normal human c e l l s  has not  been observed. 
t he  regu la to ry  sequences responsible f o r  t h e  increased expression o f  GM-CSF i n  ac t i va ted  T 
lymphocytes, we prepared recombinant const ruct  ions likirg 660bp o f  5 '  f l ank ing  sequences 
o f  t h e  GM-CSF gene t o  t h e  marker gene CAT. 
bp fragment could d i r e c t  increased expression o f  CAT i n  s t imulated T-lymphoblast c e l l s ,  
suggesting t h e  presence o f  T c e l l - s p e c i f i c  regu la to ry  sequences. 
de le t i on  mutants and us ing our t rans ien t  t ransfect ion system, have determined t h a t  de le t i on  
of 460 bp from t h e  5' end of t h i s  660 bp reg ion does not  abol ish t h e  increased CAT a c t i v i t y  
seen w i t h  s t imu la t i on  by PHA and PMA. 
CAP s i t e  of t he  human GM-CSF gene contains sequences involved i n  enhanced GM-CSF expression 
i n  ac t i va ted  T c e l l s .  

S.D. Nimer, J. Chan, D.W. Golde, J.C. Gasson, UCLA School o f  Medicine, Los Angeles, 
CA 90024 

The regu la t i on  o f  lymphokine gene expression i n  ac t i va ted  T lymphocytes has been under 

To i d e n t i f y  

We have prev ious ly  demonstrated t h a t  t h i s  660 

We have prepared various 

Thus a reg ion o f  150 nucleotides upstream from the  

Addi t ional  de le t i on  mutants are c u r r e n t l y  being characterized. 

MULTIVARIATE FLOW CYTOMETRIC ANALYSES FOR IDENTIFICATION OF PROBES TO 
D 330 DISCRIMINATE LOW FREQUENCY HEMOPOlBTlC SUBPOPULATlONS, Maria 0. Pallancini, 
Per N. Ma- Leslie d. Summers, Larry H. Stanker, and doe W. Gray, Biomedical Sciences Division, 
Lawrence Livermore  National Laboratory, Livermore,  CA 94550. 
W e  are mult ivar ia te  flow c y t o m e t r y  and sorting to ident i fy  ~ t i b o d i e ~  which allow discrimination 
of low f requency  murine c l q e n i c  hemopoietic subpopulatiorre A cocktail o f  monoclonal antibodies 
e t e d  with  fluorescein (FlTC), is being developed to posit ively mark  non-donogenic cells. Antibodies 
are selected in t w o  steps. First, ~tibodie~ that detect unique subpopllatiolrs are identified during 
b i v a r h t e  flow c y t o m e t r i c  d y s e s  of  antibody cocktail vs. hybridoma supernatant (antibodies indirectly 
labeled wi th  phycoerythrin (PE)). Second, the reac t iv i ty  of ~ t i b o d i e ~  selected in step (1 with  clonogenic 
cells is determined Antibodies that do not react wi th  c l o m g e n i c  cells are added to the cocktail. Those 
that do are evaluated further by indexed cell sorting- Indexed cell sorting allows precise mapping of 
the ~tibaly binding profile of individual d o n o g e n i c  progenitors ( C P U C M .  BPU-E, etc.). Ultimately 
cocktail antibodies binding to non-clonogenic cells will be labeled with  PITC and posit ive for 
donogenic cells will be Lsbeled wi th  a di f fe ren t  f luomchrome to allow discrimination of clonogenic 
adQopuhtiona  out^ now consists of 5 antibodies that label 95% of nuclea ted  cells, and <5% 
of the clonogenic precursors Plow c y t o m e t r i c  analyses and sorting of bone marrow cells with low 
~ ~ o c ~ F ~  fluorescence, high wheat  g e r m  agglu t in iwPE fluoresceMle and high forward 
at&e light scatter allows us to obtain 100-fold enr ichment  in C P U C M ,  with greater thsn 70% Of all 
CFU-GM. Discrimination of clonogenic cells will improve  as new ~tibodie~ are added to the coclttail. 
This work was performed under the auspices  o f  the US.  Depar tment  of Energy by the Lawrence  Livermore  
Nat iona l  Laboratory under contract number W-7405-ENG-48 and NIH grants C A  25182 and OM 33016. 
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CI~ARACTXRIZATION OF TEE EIGE AFFINITY CELL SURFACE RXCBPTOR FOR nmrm B CELL 
D 331 STIUULATING FACTOR-1. Linda S. Park, Kenneth Grabstein, and David L. Urdal, 

1251-labeled recombinant murine BSP-1 was used to characterize receptors for this 
lymphokine on the surface of primary B cells, primary T cells, and in vitto cell lines 
representing the B-cell, T-cell, mast cell, macrophage and myelomonocytnneages. On 
all cell types examined, BSP-1 bppd to si gle class of high affinity receptor (< 2000 
receptors/cell) with a K of 10 - lo1? M-’. Receptor expression on resting primary B 
and T cells vas found to bt exceedingly lov (< 100 receptors/cell), while activation of B 
cells with and T cells with Con A produced a 5-10 fold increase in receptor number. 
Extensive characterization of the ESP-1 receptor on It-3 dependent FDC-P2 and IL-2 
dependent CTLL cells shoved that binding was rapid and saturable at both 37OC and 4 O C  with 
a slow dissociation rate. Among a panel of lymphokines and growth horp93es, including 
IL-2 and IL-3, only labeled BSP-1 was able to compete for binding of I-BSP-1. In, 
addition, an anti LFA-l12fonoclonal antibody (n17/5.2) directed against the a-chain of 
LFA-1 did not inhibit I-BSP-1 binding. Affinity crosslinking experiments with the 
homobifunctional crosslinker Bis(sulfosuccinimidy1)suberate resulted in the identification 
of a receptor protein with an average ll of 75,000 on PDC-PP, CTLL, 32D, P815 and BCL-1 
cells. These studies show that the BSF-1 receptor exhibits very similar properties on 
cells of B-cell, T-cell, and hematopoietic origin, demonstrating that the ability of BSP-1 
to mediate a diverse array of biological events is not due to overt differences in the 
receptor for this lymphokine on different cell types. 

Immunex Corp., Seattle, Va., 98101. 

LPS 

INTERLEUKINE 2 PRODUCTION IN LYMPHOMAS. - B. PEGOURIE. M.C. JACOB, T. BONNEFOIX, 
D332 M.P. PICCINNI, J.J. SOTTO. Laboratoire de Recherche sur les lymphomes - CHRUG - 

Interleukine 2 (112) production by lymph node cells was investigated in 9 patients with B 
lymphomas. Cell suspensions were prepared by teasing lymph node in tissue culture medium. 
It was then filtered through sephadex G 10 to remuve adherent cells. Cells were rosetted 
using sheep red blood cells (SRBC) and then separated into SRBC rosette positive (E+) or 
negative (E-) populations on ficoll-h paque gradient. Initial cell suspensions, E+ cells 
and E- cells were cultured 2 days ( f o g  cells/ml) in the presence of phytohemagglutinin (PHA) 
(5y/ml) and in the absence of PHA. I12 was assayed using the murine 112-sensitive cell line 
CTLL2. 
When cells were cultured with PHA, mean I12 activity produced by 7 healthy patients’ total 
and E+ peripheral blood mononuclear cells (PBMC), used as controls, were respectively 31 f 6  
and 33 t 21 u/ml. I12 activity produced by cells from 3 hyperplasic lymph nodes was similar 
to controls. I1 activity produced by E+ cells from lymphomas was heterogeneous : 5 times, 
it was very higi (more than 55 u /ml ) ,  twice, it was similar to 112 activity produced by E+ 
PBMC, and twice, no activity was observed which was never noticed among controls. 
When cells were cultured without PHA, no activity was observed in any case. 

BP 217 X - 38043 GRENOBLE Cedex - FRANCE. 

DIFFEREKI?AL EXPRESSION OF ClASs I1 MHC AWIGENS AND =RINSE To GIMWIH m R S  
D 333 IN SUBFOFUIATXONS OF HUMAN m m m m c  -R cmm. rovis M. pelus, O l i v e r  

G.Ottmann, YeeF‘ang Yung. Slam Ketterhq W t u t e ,  New York, N.Y. 10021. 
Expression of Class I1 antigens HIA-IX,-DP and -CQ on C F U a ,  BHJ-E, CFU-, CN-EOs and 
basophil/mast cells was exarmned . Marmw -tor cells were enriched 10-12 fold by deple- 
t ion  of mature myeloid, mnoqtic, lymphoid and erythroid cells by innnunoadherence and 
labelled with anti-HIA-W,-DP or -CQ. In a sort- windcrw of law perpenlicular an3 Fnterme- 
dia te  forward l igh t  scatter encompassing a l l  precursors (blast windcw) , 80-90% of cells 
w e r e  DR+,30-40% DF+ and 0-28 DQt. This population was then sorted into DR-, t o t a l  DR+, 
intermediate intensity D R U  and high intensity D R + U  fractions, as w e l l  as DPe and DP- 
fractions. Sorting and C’ cytotoxicity data Mcate that -95% of progenitor cells are m, 
with differing intensity, whereas CQ was urdetectable. The plating efficiencies for  d7 and 
d14 CFU- Were S%lZ for U+H-+,W,DPt  and DP. fractionS. US- r - d  G-CSF, d7 CEU-CX 
segregated w i t h  DIEH and d14 C F U G  with the DRt+t fractions. Sensitivity of sorted C F U a  
t o  inhibition by prostaglandin E (FGE) increased with DR intensity (DR- O % I ;  DR++ 15%I; 
DR+tt 67%I). Fql+mpoietin responsive BPA dependent and indepexlent BFU-E w e r e  present in 
the DR+ DP- fraction. Enhancewnt of BFU-E by FGE w a s  associated w i t h  higher W intensity. 
CETJ-GENM could not be further separated based upon DP. Recursors for  basaphil/mast cells 
w e r e  enriched 14 fold in the Dw+t fraction and segregated p”d”i”” t ly  to  the DP- fraction 
while CFU-Eos w e r e  enriched i n  the DR+ and D R U  fractions but segregated t o  t h e  D P t  
fraction. In  conclusion, differential wressim of class 11 antigens define subpoprlations 
of progenitor cells and their responses to graJth stindators inhibitors. 

220 



Recent Advances in Leukemia and Lymphoma 

NEOPLASTIC TRANSFORMATION OF AN INTERLEUKIN-3-DEPENDENT HEMATOPOIETIC CELL LINE 
D 334 CORRELATES WITH THE ABROGATION OF FACTOR DEPENDENCE, J .  E.  Pierce*. J .  Falco". 
S. A. Aaronson', and J .  E. Greenbergert .  *National Cancer I n s t i t u t e ,  Bethesda. MD 20892; 
and t u n i v e r s i t y  of Massachusetts Medical Center, Worcester. MA 01605. 
The long-term murine basoph i l i c  c e l l  line, 32D. is  in t e r l euk in -3  (IL-3) dependent f o r  
growth and nontumorigenic. IL-3-independent v a r i a n t s  were i s o l a t e d  by two approaches t o  
a s s e s s  the mechanisms by which growth-factor dependence can be subverted and t o  determine 
whether t h e  a c q u i s i t i o n  of factor-independence c o r r e l a t e s  with conversion t o  a leukemogenic 
phenotype. One s e r i e s  of autonomous c lones  was obtained by i n f e c t i o n  of 320 c e l l s  w i t h  the 
Abelson-murine leukemia v i rus  (Abelson-MuLV) which reproducibly converted 32D c e l l s  t o  
f a c t o r  independence a t  a high frequency. A second set was obtained by c u l t i v a t i n g  320 
c e l l s  a t  a high dens i ty  i n  medium l ack ing  IL-3. 
dence occurred a t  a low frequency and only t h r e e  l i n e s  were obtained.  A l l  of  t h e  IL-3- 
independent c lones  were shown t o  be tumorigenic i n  nude mice and grew i n  s o f t  agar.  By 
c o n t r a s t ,  t h e  parental  IL-3-dependent 320 line remained nontumorigenic and d i d  not grow i n  
s o f t  agar .  
genously produced IL-3, as determined by Northern ana lys i s .  These results suggest  t h a t  
progression of a hematopoiet ic  c e l l  r egu la t ed  by a p a r t i c u l a r  growth f a c t o r  network t o  a 
leukemogenic s t a t e  may be invoked by an au tos t imula to ry  mechanism bu t  does not necessa r i ly  
depend on this process  f o r  induct ion of t h e  neop las t i c  s t a t e .  Addit ional  s t u d f e s  are.now 
i n  p rogres s  t o  determine i f  r e l e a s e  of a second growth f a c t o r ,  IL-4, might be r e spons ib l e  
f o r  t h e  a c q u i s i t i o n  of f a c t o r  independence by t h e  o t h e r  va r i an t s .  

Spontaneous a c q u i s i t i o n  of IL-3 indepen- 

None of t h e  Abelson-MuLV and only one of t h e  t h r e e  spontaneous v a r i a n t s  auto- 

CLONING AN0 TISSUE-SPECIFIC EXPRESSION OF MOUSE MACROPHAGE COLONY STIMULATING 
D335 FACTOR mRNA, T r i p a t h i  B. Rajavashis th ,  Ronald Eng, Richard K. Shadduck. Abdul 
&heed, Chad M. Ben-Avram, John E. Shively and Aldons J .  Lusis ,  Departments of Medicine and 
Microbiology and Molecular Biology I n s t i t u t e ,  UCLA, Los Angeles, CA 90024. 
Macrophage colony s t i m u l a t i n g  f a c t o r  (CSF-1) s t imu la t e s  the product ion of macrophages from 
bone marrciw p rogen i to r  c e l l s .  We have i d e n t i f i e d  a cDNA c lone  f o r  murine CSF-1 by antibody 
screening o f  a mouse L-cell cDNA l i b r a r y  i n  t h e  expression vec to r  Ag t l l .  
150,000 recombinant plaques y i e lded  s i x  c lones which reacted well  with an ant ibody r a i s e d  
a g a i n s t  denatured and reduced mouse L-cell  CSF-1. These c lones  were f u r t h e r  screened w i t h  
s y n t h e t i c  o l igonuc leo t ides  based on the amino termlnal  amino a c i d  sequence o f  CSF-1. One 
c lone  which hybridized t o  the o l igonuc leo t ides  was sequenced and found t o  con ta in  a s i n g l e  
open reading frame. T h i s  encompassed 68 amino a c i d s  of the mature p r o t e i n ,  including the  
e n t i r e  amino terminal  sequence we previously reported.  This  i s  preceeded by what appears  t o  
be a 31 amino a c i d  s igna l  pept ide.  Northern b l o t t i n g  a n a l y s i s  showed t h a t  th i s  cDNA hybri-  
d i zes  t o  a major mRtlA spec ie s  o f  about  4.5 kb a s  well  a s  s eve ra l  small mRNA spec ie s  (3.8,2.: 
and 1.4 kb) p re sen t  i n  mouse L-cel ls .  S t r i k i n g  d i f f e r e n c e s  i n  t h e  q u a l i t a t i v e  and quan t i t a -  
t i v e  expression of mRNA spec ie s  f o r  CSF-1 were observed i n  va r ious  mouse t i s s u e s .  Liver ex- 
pressed p r imar i ly  a 1.4 kb spec ie s ,  h e a r t  and lung expressed p r imar i ly  a 4.5 kb spec ie s ,  
b ra in  expressed high l e v e l s  of both the 4.5 kb and 1.4 kb spec ie s ,  and i n t e s t i n e  lacked de- 
t e c t a b l e  CSF-1 t r a n s c r i p t s .  
p re sen t  a s  a s i n g l e  copy i n  the mouse haploid genome and t h a t  i t  i s  not  rearranged o r  ampli- 
f i e d  in  L-cel ls .  Thus, t h e  m u l t i p l e  t r a n s c r i p t s  a r i s e  a s  a r e s u l t  o f  a l t e r n a t i - ?  nrocessino. 

A s c reen  of about  

Southern b l o t t i n g  a n a l y s i s  suggests  t h a t  the CSF-1 gene i s  

GRAN ULOCYTE-MACROPHAGE COLONY STIMULATING FACTOR (GMCSF) COUNTER- 
D 336 ACTS ANTIPROLIFERATIVE AND DIFFERENTIATION-INDUCING EFFECTS OF CHEMICAL 
AGENTS ON K562 HUMAN LEUKEMIA CELLS. P.T.Rowle J.M.Lear 8 ,  B.F.Farley*, S.LaBella*, and 
R.Giuliano*, Depts. Medicine and Pathology, U n i v . d e r ,  RochesLr,  NY 14642 

W e  have analyzed the effects  of GM-CSF on a human leukemic cell line in conjunction with known 
chemical inducers. K562 human leukemic cells were chosen because they can be induced to display 
features of erythroid, granulocytic, monocytic and megakaryocytic differentiation and their erythroid 
differentiation can be conveniently monitored by benzidine positivity. K562 cells (passage 191) were 
cultured at 5 x lo4 cells/ml in RPMI 1640-10% fetal  bovine serum. Without other additives, cells  grew 
exponentially to  reach 80 x 104 cells/ml with 1% benzidine positive cells in 3 days. With thymidine- 
hypoxanthine (each 10-4 M), growth arrested at  about 20 x 104 cells/ml and 64% of the cells were benzidine 
positive. However, if GMCSF (10-20 u/ml) was also present, f rowth  continued to 40 x lO4/ml with only 
25% benzidine positive cells. A shorter (4h). higher (32 x 10- M each) thymidine-hypoxanthine exposure 
also arrested growth at about 40 x 104 cells/rnl with 35% benzidine positive cells in 4 days. But if GM- 
GSF was also present throughout, growth reached 70 x 104 cells/ml and benzidine positivity was only 12%. 
Daunorubicin (1.9 x 10-6M, 1 h exposure) completely prevented growth and induced 77% benzidine positive 
cells in 2.5 days. But if GM-CSF (2 u/ml) was present during exposure, growth reached 70% of normal and 
benzidine positivity was only 18%. Analysis of the absolute numbers of benzidine positive and negative 
cells revealed that  GM-CSF had an effect  solely on the number of benzidine negative cells. GM-CSF also 
caused a decrease in the  percentage of cells recognized by granulocyte-specific antibodies RIB-19, 84.3, 
UJ308, and AHN-1. These studies demonstrate t ha t  GM-CSF antagonizes the  effects  of several  chemical 
inducers on K562 cells. I t  antagonizes both the  restriction of growth and the appearance of differentiated 
characterist ics,  viz. hemoglobin and granulocyte antigens. 
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EVIDENCE FOR TWO EXTRACELLULAR DOMAINS I N  THE HUMAN INTERLEUKIN-2 RECEPTOR: 
D 337 Deborah Shackelford and Ian Trowbridge, 

The human interleukin-2 receptor  from HUT102B2 c e l l s  w a s  quant i ta t ive ly  cleaved in to  two 
l a rge  disulfide-bonded fragments by e i t h e r  t rypsin o r  endoproteinase lys-C. The smaller 
fragment contains  both N-linked oligosaccharides found in the  i n t a c t  receptor and is 
derived from the  amino-terminus of the  molecule. The la rger  pro teo ly t ic  fragment was 
metabolically labeled with 32PO~ and represents  the carboxy terminus. The predicted 
cleavage s i t e s  of both l i e  in the  region of the  molecule encoded by exon 3 .  
pat te rn  of l imited proteolysis  provides biochemical evidence tha t  the  ex t race l lu la r  
region of the  receptor  is organized i n t o  two domains. This supports a s t r u c t u r a l  model 
of the receptor  i n  which the regions of i n t e r n a l  homology encoded by exons 2 and 4 form 
separate  domains connected b a hydrophilic segment. 
domains in IL-2 binding, [‘2311 IL-2 was chemically crosslinked t o  the pro teo ly t ica l ly  
cleaved receptor  on the  c e l l  surface.  
N-linked oligosaccharides and had an apparent M, consis tent  with one molecule of IL-2 
crossl inked t o  the  smaller pro teo ly t ic  fragment of the receptor .  
domain of the IL-2 receptor appears t o  form an i n t e g r a l  par t  of the IL-2 binding site. 

LOCALIZATION OF IL-2 BINDING. 
The Salk I n s t i t u t e ,  San Diego, CA 92138 

This 

To determine the r o l e  of  these 

The 1251-labelled complex obtained displayed 

Thus, the amino-terminal 

HUMAN B CELL GROWTH FACTOR DEPENDENT REGULATION OF THE C-MYC 
D 338 

M.D. Anderson Hospital, Houston, Texas 77030 
It is now clear that a 12-14 kd T cell-derived human B cell growth factor 
(BCGF) promotes cell-cycle progression and S-phase entry of antigen 
activated B cells. In case of lymphoid malignancies of B cell origin, it is 
invariably found that cells have either lost dependence on T cell-derived 
growth factors or they do not require antigen activation to respond to these 
growth factors. Moreover, malignant B cells have recently been shown to 
produce a high molecular weight (60 kd) BCGF which may support the autocrine 
growth. Therefore, an uncontrolled growth in malignant cells implies that 
dependence on T cell-derived B cell growth factors may be a prerequisite for 
normal growth. To study the molecular events which may contribute to the 
transition from a controlled to an uncontrolled cell growth, we have studied 
the effects of the human BCGF on the expression of genes whose gene products 
have been associated with cell proliferation (c-myc and @-interferon) and 
differentiation (immunoglobulin). -B cells from patients with diffuse large 
cell lymphoma are used for these studies. Our preliminary results indicate 
that T cell-derived BCGF may play a different role than the autocrine high 
molecular weight BCGF. 

AND IMM~OGLOBULIN GENE EXPRESS ON IN HUMAN IGNANT B CE LS. 
Surendra Sharma , S. Mehtal, J. J ckson € S. Jannathyand R. Ford k 
Department of Molecular Pathology B , and Bone Marrow Transplantatione, U.T. 
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RF/J MICE ARE DEFICIENT IN MULTI-CSF (IL-3) RESPONSIVE BONE MARROW COLONY-FORMING 
CELLS. Ted Albert Torrey and Thomas B. Tomasi. D 340 

Albuquerque New Mexico, and Roswell Park Memorial Institute, Buffalo New York. 
Normal mouse bone marrow contains committed progenitor cells capable of forming colonies in 
soft agar in response to various colony-stimulating factors (CSFs). Multi-CSF (a.k.a. IL-3; 
interleukin-3) induces the formation of colonies consisting of pure clones or mixtures of 
macrophages, granulocytes, erythroid bursts or undifferentiated blast cells from normal bone 
marrow. Bone marrow from the myeloid leukemia-prone RF/J mouse strain was found to produce 
no colonies in response to cell conditioned medium containing multi-CSF, but did produce 
colonies in response to conditioned media containing GM-CSF (granulocyte - macrophage CSF) 
or M-CSF (macrophage CSF; CSF-1). Purified multi-CSF likewise failed to stimulate RF/J bone 
marrow colony formation, while purified GM-CSF readily promoted colony formation. Therefore 
the RFlJ strain bone marrow cells are deficient in multi-CSF responsive colony formation, 
and not simply sensitive to various colony inhibiting factors potentially present in the 
conditioned medium. The possible relationship between this observation and the RF/J mouse 
predisposition to myeloid leukemia will be discussed. 

University of New Mexico, 

REVERSAL OF DEXAnETEASONE EEHOPOIETIC SUPPRESSIVE EFFECTS BY INTERLBUKIN-1. 

98101. 
D 341 Robert Tushinski, Eric Spoor and Diane Hochizuki, Immunex Corp., Seattle, Wa. 

Glucocorticosteriods been shown to have suppressive effects on immune responses and 
hemopoietic cells. We have confirmed that dexamethasone is capable of suppressing bone 
marrow colony forming ability in response to granulocytehacrophage (GH) and macrophage 
(CSP-1) stimulating factors. Recent studies have revealed that recombinant intgrleukin-3 
(IL-1) 
H) of dexamethasone on murine bone marrow colony forming ability in response to both CSP-1 
and GI-CSP. IL-1 alone does not stimulate bone marrov colony formation. IL-1 is not 
acting through T-cell or accessory cell stimulation of CSP production, since the 
experiments vere carried out in the presence of excess CSF-1 or GH-CSP. Experiments using 
marrow from 5-Pluorouracil treated mice strongly suggests that IL-1 is acting at the level 
of immature cells (CPC or earlier). A model of IL-1 regulatory effects on hematopoiesis 
will be presented. 

have 

abrogates the suppressive effects of pharmacological concentrations (10- H - 10- 

PROMOTER ANALYSIS I N  HL-60 CELLS, Mark L. Tykocinski.  Robert R. Getty, and 
Chr is topher  A. Hauer, Case Western Reserve Un ive rs i t y ,  Cleveland, OH 44106. D 342 

The human leukemia (M-3) c e l l  l i n e  HL-60 can be chemical ly induced t o  d i f f e r e n t i a t e  along 
neu t roph i l i c ,  monocytic o r  eos inoph i l i c  pathways. 
t rans fec t i on  analyses o f  t he  HL-60 d i f f e r e n t i a t i o n  program, we have optimized t rans fec t i on  
procedures and evaluated promoter a c t i v i t i e s  i n  these c e l l s .  Protoplast  f us ion  was optimal- 
l y  performed by co -pe l l e t i ng  suspended p ro top las ts  and HL-60 c e l l s  (5000:l protop1ast : target  
c e l l  r a t i o )  i n  t h e  presence o f  50% PEG 1540. The func t i on  o f  a panel o f  s i x  eukaryot ic  pro- 
moter/enhancer elements was assessed i n  HL-60 c e l l s  by t r a n s i e n t  expression assays. 
were t rans fec ted  w i t h  promoter-chloramphenicol acety l t ransferase (CAT) plasmids and I s C -  
chloramphenicol a c e t y l a t i n g  a c t i v i t y  was assessed a t  48h by ch1oroform:methanol (95:5) t h i n  
l a y e r  chromatography and autoradiography. The Rous sarcoma v i r u s  (RSV) and r a t  p3C5 gene 
calcium ionophore-inducible promoters demonstrated t h e  highest a c t i v i t i e s .  I n  contrast ,  t he  
e a r l y  SV40, human meta l l o th ione in  I1  lymphotropic papovavirus and thymidine kinase gene 
promoters were s i g n i f i c a n t l y  weaker.A’To determine i f  the  s t rong RSV promoter would func t i on  
i n  a h igh  copy number ep i soma l l y - rep l i ca t i ng  vector, we subcloned RSVCAT i n t o  t h e  unique 
BamHI s i t e  o f  t h e  Epstein-Barr v i r u s  (EBV)-based vector  p220.2 (obtained from D r .  B. Sug- 
den). Transient CAT expression assays establ isbed t h a t  t h e  RSV promoter maintained i t s  h igh 
a c t i v i t y  i n  t h i s  plasmid const ruct .  
r i v e d  by t r a n s f e c t i n g  w i t h  p220.2 which c a r r i e s  t h e  hygromycin res is tance gene. We conclude 
t h a t  EBV-based vectors us ing  the  RSV and perhaps other  r e t r o v i r a l  promoters o f f e r  a 
promising approach f o r  h igh- level  expression o f  t rans fec ted  genes i n  HL-60 c e l l s .  

As a pre lude t o  sense and anti-sense RNA 

Ce l l s  

Stable hyg HL-60 transformants were successfu l ly  de- 
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EXPRESSION OF HIGH MOLECULAR WEIGHT B-CELL GROWTH FACTOR (HMW-BCGF) RECEPTORS I N  
B-CELL PRECURSOR ALL. F a t i h  M. Uckun. Anthony S. Fauci.  Kevin G .  Waddick, and D343 

J u l i a n  L. Ambrus. Un ive r s i ty  of Minnesota Health Sciences Center and Nat ional  I n s t i t u t e  of 
A l l e rgy / In fec t ious  Diseases .  

We i n v e s t i g a t e d  t h e  s p e c i f i c  binding of lP51-HMW-BCGF t o  f r e s h l y  obtained marrow b l a s t s  from 
15 B-cell  p recu r so r  ALL p a t i e n t s .  
va r i ed  between 5% and 44% of t h e  t o t a l  c e l l  a s soc ia t ed  r a d i o a c t i v i t y .  The percentage of 
b l a s t s  expres s ing  s p e c i f i c  r e c e p t o r s  f o r  HMW-BCGF w a s  determined by i n d i r e c t  immunofluo- 
rescence and f low cytometry using BA-5. a monoclonal ant ibody chat recognizes  t h e  HMW-BCGF 
recep to r .  The e rcen tage  of BA-5+ c e l l s  va r i ed  from 7% t o  59%. HMW-BCGF induced 
s t i m u l a t i o n  of %-thymidine inco rpora t ion  was determined t o  eva lua te  t h e  func t iona l  i n t e g r i t y  
of t he  de t ec t ed  r ecep to r s .  Blasts  from 8 of 15 cases  responded t o  HMW-BCGF. Seven c a s e s  
f a i l e d  t o  respond al though 6 expressed s p e c i f i c  r ecep to r s .  We a l s o  examined the  e f f e c t s  of 
HMW-BCGF a t  t h e  l e v e l  of leukemic lymphoid p rogen i to r  c e l l s  u s ing  B43+/CALLA+ FACS s o r t e d  
marrow b l a s t s  and a novel colony assay system. Of 16 c a s e s  s t u d i e d ,  9 c a s e s  did not respond 
whereas i n  t h e  remaining 7 c a s e s ,  HMW-BCGF r e s u l t e d  i n  a marked s t imu la t ion  of leukemia 
p rogen i to r  c e l l s .  To our knowledge, t hese  f i n d i n g s  r ep resen t  t he  f i r s t  demonstration t h a t  
f u n c t i o n a l  HMW-BCGF r e c e p t o r s  a r e  expressed on B-cell  precursor  ALL b l a s t s  and t h e i r  proge- 
n i t o r s  i n  a number of B-cell p recu r so r  ALL p a t i e n t s .  

The s p e c i f i c  binding i n h i b i t a b l e  by excess  co ld  HMW-BCGF 

LEUKEMIA DERIVED GROWTH FACTOR PROMOTES THE GROWTH OF NORUAL IMMATURE 

School of Medicine, Los Angeles, CA 90024. 
D344 T CELLS, Christel Uittenbogaart, Yoshiki Ueno and Esther Hays., UCLA 

In previous work we have shown that the immature human T leukemia cell lines 
MOLT-4f, CCRF-CEM and CCRF-HSB-2 constitutively produce an autostimulatory 
growth factor, Leukemia Derived Growth Factor (LDGF). LDGF was isolated from 
the supernatants and the cytoplasm of these cell lines. This factor is T cell 
specific; in addition to its autoStimulatory activity, it promotes the growth 
of malignant T lymphoid cells of a similar stage of differentiation, but not 
of mature malignant T cells or of B or myeloid cells. In order to determine 
if LDGF promotes the growth of normal immature T lymphocytes, thymocytes were 
tested for their response to LDGF. Thymocytes were isolated from normal 
thymus tissue using Ficoll Hypasue and nylonwool adherence and cultured in 
serum-free medium with and without activation with antigen. These cells were 
more than 96% reactive with the Leu-5 monoclonal antibody and more than 98% 
reactive with the OKTlO monoclonal antibody. The growth of both unstimulated 
and stimulated thymocytes was promoted by LDGF. However, normal peripheral 
blood T lymphocytes, tested in the same way as thymocytes, did not respond to 
LDGF. These findings indicate that LDGF may be a normal growth factor, which 
is disregulated in malignancy. 
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PHORBOL ESTERS RESTORE THE DEFECTIVE MEMBRANE L-SYSTEM AMINO ACID TRANSPORT 
D 346 IN B-LYMPHOCYTES OF CHRONIC LYMPHOCYTIC LEUKEMIA (CLL). T.J. Woodlock, G.B. Segel, 
and M.A. Lichtman, University of Rochester School of Medicine, Rochester, N. Y. 14642. 
L-system (leucine favoring) transport is uniquely and selectively diminished in CLL B- 
lymphocytes with a maximal velocity less than 10% of normal B-lymphocytes. 
produced marked enhancement of L-system transport by CLL B-lymphocytes in each of 11 
patients following stimulation with the maturational agent, tetradecanoyl phorbol acetate 
(TPA), at a concentration of 0.16 uM. The L-system-specific synthetic amino acid, 2-amino- 
2-carboxy-bicycloheptane (BCH) was used to characterize L-system transport. The mean 
initial velocity of uptake (Vi) of untreated CLL cells measured at 2. 16 and 40 hours was 
78. 149, and 141 umole/liter cell water per min respectively and increased to 92. 1172, and 
1994 umolelliter cell water per min in TPA treated cells. At 40 hours, this represents a 
14-fold increase in L-system transport. Early features of plasmacytoid maturation of the 
TPA treated CLL cells were observed at 40 hours. Cycloheximide, 100 ug/ml, which inhibited 
> 90% of protein synthesis in TPA treated CLL cells, blocked > 90% of the enhanced membrane 
transport of BCH. A fifty-fold excess of non-radioactive BCH inhibited > 90% of I4C-BCH 
uptake in both untreated and TPA treated CLL cells indicating that uptake is a saturable 
process and L-system specific. 
naturally occurring L-system amino acid, leucine (0.1 mM), with a four-fold increase i n  the 
Vi observed at 12 hours. 
B-lymphocytes by increased synthesis and expression of the L-system transport protein as 
part of the in vitro maturational process induced by this agent. 

We have 

TPA treatment also produced enhanced uptake of the 

TPA corrects the selective L-system transport defect in CLL 
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Immunology 

CHARACTERIZATION OF ACUTE LEUKEMIAS WITH THE HlA-DR+/TdT+/CDlO- PHENOTYPE. 
D 400 H.J. Adriaansen', J.J.M. van Dongenl, H. Hooijkaas', J.H.F.M. Wijdenesl, J. Abels2, and A. Hagemeijerl. 

'Dept. of Cell Biology, lmmunology and Genetics, frasmus University, and 2Dept. of Hematology, Academic 
Hospifal Dijkzigt, Rotterdam, the Netherlands. 

The immunological phenotype HLA-DR+/TdT+/CDlO- is found in immature leukemias of both the lymphoid and the 
myeloid lineage. Wecharacterized 15 of such leukemias morphologically and by use of immunological markeranalysis 
and cytogenetic analysis. In addition the configuration of immunoglobulin (lg) genes and T cell receptor (TcR) genes 
was determined and several leukemias were analyzed for the presence of CD3 transcripts. Five cases were classified 
as nullacutelymphoblasticleukemia(ALL), basedon positivityforthe Bcell markersCD24(BA-l),CD9(BA-Z)orCD19 
(84) and based on rearrangement of both lg heavy chain (IgH) gene alleles. Four out of these five cases carried the 
t (4;ll). Two of the 15 leukemias were classified as prothymocytic ALL, based on the expressionof the T cell markers 
CD7 (3A1) and CD2 (OKT1 l), the presence of CD3 transcripts but the absence of Tcell receptor pchain (TcR-p) gene 
rearrangement. It is remarkable that in both cases a part of the TdT positive cells was also positive for the myeloid 
marker CD13 (My7). The other eight leukemias were classified as acute undifferentiated leukemias (AUL) or acute 
myeloid leukemias (AML). In these eight leukemias TdT positive cells appeared to be positive for the myeloid markers 
CDl3(My7)andCD33(My9)and in fourof them theTdTpositivecellswere also partlypositivefortheTcel1 markerCD7 
(3A1). The tested AUL and AML had both germline IgH genes and germline TcR-pgenes. Two AML cases carried the 
t (6;9). The expression of the myeloid marker CDl3 (My7) by early Tcells and the expressionof the Tcell marker CD7 
(3A1) by early myeloid cells suggests the existence of a common progenitor for these cells. This is supported by the 
Observation that the immunological phenotypes of one of the prothymocytic ALL and of one of the AML were rather 
similar at relapse, probably due to a phenotypic shift to a more immature differentiatlon stage. 
We propose a differentiation scheme with a common progenitor cell for the T cell and myeloid lineages. 
Supported by the Sophia Foundation for Medical Research. 

SPECIFICITY AND FUNCTIONAL ROLE OF A MONOCLONAL ANTIBODY 4B8 REACTIVE WITH 
PROLYMF'EOCYTIC LEUKAEMIA B CELLS, Richard J. Armitage, Deborah Rowe and Peter C.L. D 401 

BEVERLEY, ICRF Human Tumour ImmuILology Group, University College Hospital Medical School, 
University Street, London WClE 6JJ. 

We have produced a mouse monoclonal antibody (Mab) 4B8, from 8 fusion following immuniz- 
ation of BalB/c mice with prolymphocytic leukaemia (PLL) B cells. 488 is an IgGl subclass 
antibody and reacts with the majority of B cells from all PLL patients tested and a small 
proportion of both centroblasts from the blood of non-Hodgkins lymphoma (NHL) patients 
and normal tonsil B cells. 4B8 is unreactive with normal peripheral blood (PB), chronic 
lymphocytic leukaemia (CLL) and hairy cell leukaemia (HCL) B cells as well as EBV- 
transformed B-cell lines. Resting and activated T cells, monocytes and granulocytes also 
fail to stain with 4B8. On tonsil sections 4B8 reactivity is almost exclusively confined 
to areas in the germinal centres. We show here that although 4B8 alone has little effect 
on B-cell function it can exert a strong proliferative effect on PLL and normal tonsil 
B cells in conjunction with staphylococcus aureus Covan I (SAC) or mixed leucocyte reaction 
(MLR) supernatant and can augment IgM secretion in a pokeweed mitogen (PWM) driven Ig 
synthesising system. The functional role of 488 will be discussed in relation to other 
known B-cell stimulatory agents. 

Q 402 PROgNOS7IC VALU€ OF 7H€ C i r l 9 + / C D I O -  P H € N i r T + P €  Ii4 ACU7C LYAPi iOdLASTIC 
L€UKLflIAS, f l u n i e  C. O h n h ,  4 i l k e n t  C. F u u n e ,  J e u n  i'. L'unnien and t h e  4 t I L  
( g n o u p e  d ' e f u d e  i m m u n o l o y i y u e  d e n  l e u c i m i e o ) .  La&.  l m m u n o l .  F a c .  f l i d e c i n e  
54500 Vandoeuune l e o  Nancy.  F R A i V C l .  
A c o l L ? a k o n a t i u e  i m m u n o - h u e m a t o - c l i n i c a l  o t u d y  o f  h e m a t o p o i e t i c  
p n o l i f e n u i i o n n ,  i n c l u d i n g  1 8 F n e n c h  h o o p i t u l n  h u n  e e e n  w o n k i n y  o i n c e  e a n l y  
1984. A c u t e  l y m p h o B l u 4 t i c  l e u k e m i u o  h t e u d i l y  n e p n e h e n t  80-85x o f  t h e  
n e c n u i t e m e n i .  A n  e x t e n n i u e  p u n e l  o f  m o n o c l o n a l  u n t i C o d L e n  u u o  d e h i y n e d  und 
i t 4  a p p e . i c u & i ! i f y  t e o t e d  i n  t h e  p a n i i c i p u t i n y  c e n t e n o ,  u o h e o o i n y  t h e  u u l i d i t y  
of p h e n o t y p i n y  t e c h n i y u e h .  I n  A u y u n i  1 9 8 5 ,  u f i n h t  u n u t y o i o  o f  3 3 4  A L L  
p u t i e n t o  d e f i n e d  u o u B y n o u p  o f  p e j o n u t i u e  p n o g n o o ~ n :  2 1  p u t i e n t n  o f  
CD19r/CDlO- p h e n o t y p e  w e n e  e . i f h e 5  d e u d  o f  i n  h e c o n d  n e n i o o c o n .  Only i w o  
c h i l d n e n  who had n e c e i u e d  un u l l o y e n e i c  Bone monnow i n u n o p 8 u n t  i m m e d i a t e t y  
u f t e n  R e m i o h i o n  wuh o e t u i n e d  o t i l !  w e n e  Ln g o o d  h e a l t h .  7 h i o  h u 8 y n o u p  k e p t  
i n c n e u o i n g  i n  t h e  F o l l o w i n g  m o n i h o ,  n e p n e o e n f i n g  u B o u t  7 %  of  t h e  A L L  g n o u p .  
No o i y n i f i c u n t  p o o i t i u e  o n  n e y u i i u e  e t f e c t  wuo ogoenued on  n e l u t e d  t o  o t l len  
memknune mankeno. D i f f e n e n t  t h e n u p e u t L c  p n o t o c o l o  wene u p p l i e d ,  e i m i t i n y  t h e  
p o o h i k t e  i h e n u p y  k i u i o .  Llhen a u u i k ? u e l e ,  c y t o y e n e i i c  o i u d i e n  ohohied a n  
e l e u a t e d  f n e y u e n c y  of t ( 4 , l l l  Ln i h i h  oukynoup .  Upduted p n o p o n i i o n o  (450 wene 
n e g i n f e n e d  i n  SepLemBen ? 9861,  p u t L e n t o '  c h u n u c i e n i o t i c o  und f o l l o w - u p  w i L l  
Be p n e n e n f e d .  
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A NOVEL CLONAL T LYMPHOCYTE IN THE PERIPHERAL BLOOD OF A PATIENT WITH TYPICAL 
HELPER PHENOTYE CUTANEOUS T CELL LYMPHOMA (CTCL), James R. Berenson. Janis 
Giorgi, Ian Okazaki, David Hudnall, and Edward Tobinick. UCLA, Los Angeles,CA 90024 

D 403 
Prior investigations have established tha t  the malignant cell  in f i l t ra t ing  s k i n  and i n  the 
circulation of patients w i t h  CTCL are helper T lymphocytes that demonstrate clonal T cell  
receptor (TCR) gene rearrangements. We describe a case of CTCL w i t h  perfpheral blood lymph- 
ocytes (PBLs)  containing clonal T ce l l s  which lacked the helper phenotype despite skin lesions 
demonstrating helper T lymphocytes. The patlent i s  a 75 year old white male w i t h  a ten month 
hl'story of general ired pruritus. Chief findings were generalized erythroderma, poikiloderma 
and generalized lymphadenopathy. Pertpheral blood revealed a normal lymphocyte count with- 
out obvious circulating Sezary ce l l s .  S k i n  biopsy revealed Pautrier's microabscesses con- 
s i s ten t  with the diagnosis of CTCL. 
obtained by density gradient centrifugation. 
revealed t h a t  t h e  majority o f  circulatfng lymphocytes were a dl'stinct phenotype- dim Leu4+, 
Leu2-, Leu3-. Leul+ and Leu5+. 
lesions revealed the vast majority of ce l l s  t o  be Leu4+. Leu2-. Leu3t. 
tiongl assays showed inabi l i ty  o f  the PBLs t o  respond to  PHA o r  tetanus antigen. Highly 
purified populations of this dim Led+ PEL were also unable to  respond i n  these assays. 
Moreover, Southern blot analysis demonstrated clonal TGR gene rearrangements in:fhese 
fj,,,pRocytes w i t h o u t  clonbfl&-warranged antibody genes. 
clonal T lymphocyte i n  the circulation of a patient w i t h  helper phenotype CTCL. 

Peripheral blood lymphocytes and granulocytes were 
Flow cytometry u t i l i z ing  monoclonal antibodies 

However, indirect immunofluorescence of the patient 's  skin 
In addition, func- 

Thus, these data reveal a novel 

PRE-B CELL ORIGIN OF A NODULAR B CELL LYMPHOMA, Gary Borzillo, Luigi F. Bertoli,  
D404 Hiromi Kubagawa, Peter D. Burrows and Max D. Cooper, University of Alabama a t  

Birmingham, Birmingham, AL 35294. 
These studies were designed to  t e s t  the hypothesis that B cell  malignancies are the conse- 
quence of cumulative transformation events, the ear l ies t  of which occur in the bone marrow 
in mamnals. To analyze clonal involvement a t  a pre-B cell level in a patient with nodular, 
poorly-differentiated lymphoma, we produced a novel monoclonal antibody w i t h  specificity for  
a VH idiotope (Id) on the free u-heavy chains of the lymphoma IgMK molecules. 
VH probe identified a subset (3-26%) of an in i t i a l ly  expanded population of bone marrow 
pre-B ce l l s  as the clonal ancestors of the nodular B lymphoma ce l l s  present in the lymph 
nodes. Examination of pre-B enriched marrow cell  DNA by Southern blotting w i t h  imnunogtobu- 
l i n  gene probes revealed the expansion of multiple clones of early B-lineage ce l l s ,  in- 
cluding members of the neoplastic clone. A conventional anti-Id monoclonal antibody speci- 
f i c  for  the intact  lymphoma IgMK molecules recognized 10% of marrow B ce l l s ,  10% of circu- 
lating B ce l l s ,  and >95% of B ce l l s  i n  the lymphomatous lymph nodes. The idiotypic and Ig 
gene markers were retained following tumor conversion t o  a diffuse large cell lymphoma. We 
conclude t h a t  this patient 's  lymphoma arose through a progression of transformational events 
beginning in the bone marrow, creating a pool of pre-neoplastic pre-B ce l l s ,  followed by 
homing of low-grade neoplastic B c e l l s  to  the lymph node fo l l ic les .  and finally progressing 
t o  a high grade B cell  lymphoma. 

This anti- 

A MURINE MODEL FOR PURGING MARROW OF MALIGNANT T CELLS. E. Copelan, 
S. Johnson, M. Grever and P. Tutschka, Ohio State University, 
Columbus, Ohio 43210. 

D405 
T cells are uniquely sensitive to the congenital absence or pharmacologic 
inhibition of the purine nucleoside pathway enzyme adenosine deaminase 
due to their high level of deoxyadenosine kinase activity which leads to 
rapid accumulation of dATP. 
purging of malignant T cells from marrow using the ADA inhibitor deoxycofor- 
mycin in combination with deoxyadenosine. The sensitivity of murine T cell 
malignancies to in vitro incubation with deoxycoformycin and deoxyadenosine 
can be predicted from their levels of ADA, deoxyadenosine kinase and 5' 
nucleotidase. 
purging of marrows contaminated with 5% malignant T cells and long-term 
(greater than 9 nos.) leukemia-free survival of these transplanted mice 
has been successfully carried out. 

(ADA) 

We have developed a murine model for in vitro 

Selection of sensitive tumors by profile of these enzymes, 
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&XPR€SSIO iV  OF CD25 ( 1 L Z  i lECEP70 i? )  01 NON H O D q K l N  LYWPHOflAS. G i l L e n t  
D 406 C. F u u n e ,  t r a n i e  C .  d i n d ,  ~ u ~ o n u t o i n e  d ’ I m m u n o t o  y i e .  i a c .  i ~ i d e c i n e .  
54500 Vundoeuune l e o  Nancy.  FRAIVCE. 
7 h e  p n e o e n c e  o f  IL2 n e c e p t o n o  w u o  i n i t i a l l y  d e o c n i e e d  o n  a c t i u a t e d  
l y n p h o c y t e n  of 7 - l i n e a y e .  I n  u i t n o  o t i m u l u i i o n  and I L Z  f i x a t i o n  t e o t o  howeuen 
rhowed t h e  p n e n e n c e  of o e u e n a l  t y p e 4  o{ I L Z  n e c e p t o n o  of d i f t e n e n t  a f f i n i t y ,  
L o t h  o n  7 -  and 8 - c e l l o .  In u p n e u i o u o  n t u d y ,  we u o e d  a m o n o c l o n a l  a n t i k o d y  
( g i f t  o[ 7.Wuldmann) o n  a o e n i e o  o e  human h u o m a t o p o i e t i c  p n o l i ~ e n a t i o n o ,  und 
ohowed t h e  f n e q u e n t  e x p n e o o i o n  of  C D 2 5  on  c h n o n i c  l y m p h o c y t i c  l e u k e m i a  c e l l o ,  
C o g e i h e n  w i t h  D - c e l l  munkeno. V e  n e p o n t  a o i m i l a n  a n u l y o i o  penfonmed on c e l l  
o u o p e n o i o n o  o l t u i n e d  { n o m  t h e  L l o o d  o n  l o n e  m a n n o w  01 2 3  p a t L e n t 4  w i t h  Ron 
Hodgkin  l y m p h o m u .  All o u m p l e o  c o n t u i n e d  mone t h u n  5 0  5 o f  u t y p i c  c e l l o .  
I n d i n e c L  i m m u n o f l u o n e o c e n c e  wao u o e d  o n  c e l l  o u n p e n n i o n o  u o i n g  a c l a o n i c a l  
t e c h n i q u e  t o  u o o e o o  t h e  numLeno of  CD25+ c e l l o .  7 w e l u e  p a i i e n t n  hud 0 io 20 X 
of  p o o i t i u e  c e l l o ,  w h i l e  20 t o  8512 o /  t h e  c e l l o  L n i y h f l y  e x p n e n o e d  CD25 i n  
t h e  17 o t h e n o .  The c o n c o n i t e n t  une of  an exCenniue  p h e n o t y p i n y  p u n e l  ohowed 
t h a t  mont  of t h e o e  p o o i i i u e  lymphoman wene of 8 - l i n e a g e .  7 h e o e  d a t a  4uppon.t 
p n e u i o u o  ~ L o e n u a t i o n o  d e o c n i 8 i n y  t h e  opontuneouo e x p n e n o i o n  o e  I L 2  n e c e p t o n o  
( u l t h g o u h  of unknown a k f i n i t y )  on human p n o l i , L e n u t i o n o .  

T-CELL RECEPTOR ANALYSIS IN ACUTE AND CHRONIC T-CELL LEUKEMIAS, Robert Foa, 
D 407 M.Cristina Giubellino, Giulia Casorati, M. Teresa Fierro, Francesco Lauria, Gianpietro Semen- 
zato, Nicola Migone, Clinica Medica A and lst i tuto di Genetica Medica, Torino; Ist i tuto di Ematologia, 
Bologna; lst i tuto di Medicina Clinica, Padova, Italy. 
Analyses of the  configuration of the  T-cell receptor (TCR) ,!? chain gene were carried out in a wide 
spectrum of human acute  and chronic T-cell leukemias. A clonal rearrangement of the TCR p chain 
gene was found in 28 of the 34 T-cell acute  lymphoblastic leukemias (T-ALL) studied, while 6 were 
in a germ-line position. One of them was rearranged at  the  Ty region. Correlation with the immuno- 
typing showed that  t he  5 germ-line cases had an immature, pre-T-ALL phenotype (TdT+, Leug(CD7)+, 
Leu1(CD5)t, but negative for all other T-cell markers). These findings demonstrate t ha t  t he  rearrange- 
ment of the TCR ,!? chain gene follows the  expression of the  p40 antigen (Leug/CD7), and thus does not 
recognize pre-T-ALL cases. In chronic T-cell disorders, a clonal rearrangement was documented in all 
Tq(CD4) expansions (prolymphocytic leukemia and Skzary syndrome). Studies a t  t he  DNA level were of 
particular relevance in establishing the origin of cases with a picture of granular lymphocyte prolife- 
ration. Within the most frequent group displaying a T3(CD3)+, Tq(CDq)-, T8(CD8)+ phenotype, a mo- 
notlonal or a polyclonal configuration of the TCR p chain gene could be demonstrated, thus providing 
a valuable tool to dissect between the neoplastic or reactive nature of the  process. The rare  granular 
expansions with a T3(CD3)-, T4(CDq)-, T8(CD8)-, Leu1 I ( C D I ~ ) + ,  NK picture were germ-line, pointing 
therefore to the  non-T cell origin of these cases. (Work supported by CNR, PF Oncologia, Rome). 

D 408 I ~ L € G l c A L  STUDIES IN A TRIAL WAI3JATING 1311-T101 FCRi RADIOIMMUNOIMAGING AND 
~ 1 0 1 ~ D E I ’ ~ ~ O N  OF CUTANEOUS T CELL LYMPHCMA, Robin E. Golhn-Leikin, Robert Marder, 
Ed H. Kaplan, A. Michael Zimr, J m  M. Kazikiewicz, and Steven T .  Rosen, Northwestern 
University, olicago, IL 60611. 
Seven cutaneous T-cell lymphoma patients (Cm) have been imaged with 131I-labeled TlOl 
murine monoclonal antibody. 
mCi 1311 on 10 m3 TlOl antibody. 
with 2 patients experiencing a partial response and 4 patients undergoing minor 
responses. Major toxicities included dypsnea in one patient, generalized urticaria and 
angioedema i n  one patient and marrow suppression i n  the 3 patients treated with 150-200 
mCi of 1311-T101. 
This presentation will focus on the pharmdtinetics of TlOl antibody in serm samples and 
the human anti-muse antibody responses (HAMA) seen in all patients. HAMA responses were 
of bothpanddisotypes and were detectable 14 days following antiody infusion. HAMA were 
predominantly anti-idiotypic. We have also investigated the effects of plasmapheresis on 
circulating HAMA antibody levels in patients prior to retreatment and antigenic modulation 
of the TlOl specific antigen from T lymphocytes following TlOl infusions. 
demnstrate the importance of imnunolcqical analyses in optimizing the design of 
monoclonal antibody trials. 

Six of these patients received a therapeutic dose of 100-200 
Responses were of two weeks to 3 months duration, 

Three patients were retreated at the time of disease progression. 

Our results 
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IlMUNOLOGICAL PHENOTYPING OF ACUTE LYMPHOBLASTIC LEUKEMIA IN 

Pediatric, University Hospital. S 221 85 Lund. Sweden. 
D409 CHILDREN WITH CNS-RELAPSES. Jesper Heldrup. Department of 

Since 1981 we have immunologically phenotyped and chromosomally 
kariotyped all children in southern Sweden with lymphoblastic leukemia 
and lymphoma before any chemotherapy was given. During the last year 
the same techniques were applied to the cerebrospinal fluid in 
patients with relapses in the central nervous system. It enables 

1) the right diagnosis in dubious cases of CNS-engagement and 

2 )  comparison between the immunological phenotype and chromosoma1 
kariotype of the leukemic cells in the CNS with those from the 
bone marrow and blood at diagnosis. 

1 THE A C T I V A T I O N  ASSOCIATED ANTIGEN 4F2 PREDICTS PATIENT SURVIVAL I N  
410.- LOW GRADE B-CELL LYMPHOMAS, Harald H o l t e l ,  Ca tha r ina  Davies2,  S t e i n  

Kva10y3, Erlend Smelandl , P e r  Martonl ,  Olav KaalhusZ,  Arne Foss-Abrahamsen4 , 
and Tore Godal l .  
ILab.  f o r  Immunology, 2Dept.  of B iophys ic s ,  3Dept. f o r  C l i n i c a l  Cncology and 
Radiotherapy,  4Dept. of Pathology : The Norwegian Radium H o s p i t a l ,  Montebello j 
Expression of t h e  a c t i v a t i o n - a s s o c i a t e d  a n t i g e n s  4F2, t r a n s f e r r i n  r e c e p t o r  
( T r R )  and i n t e r l e u k i n - 2  r e c e p t o r  ( I L - 2 R )  of c e l l  suspens ions  from 75 biop- 
s i e d  low g r a d e  B - c e l l  lymphomas w a s  c o r r e l a t e d  t o  p a t i e n t  outcome, D N A  
s y n t h e s i s  and c l i n i c a l  p r o g n o s t i c  pa rame te r s .  4FZ e x p r e s s i o n  was indepen- 
d e n t l y  c o r r e l a t e d  t o  DNA s y n t h e s i s  a6 e s t i m a t e d  from spontaneous 3H-thymi- 
d i n e  i n c o r p o r a t i o n  ( p  = 0.0037), T r R  expres s ion  ( p  = 0.058)  and p a t i e n t  
outcome ( p  = 0 .004) .  T r R  expres s ion  w a s  a s s o c i a t e d  wi th  D N A  s y n t h e s i s  and 
t r e a t m e n t  r e sponse  (complete  r e sponse  = CR v s .  non-CR), b u t  n o t  t o  p a t i e n t  
s u r v i v a l .  Cm t h e  o t h e r  hand, IL-2  d i d  n o t  behave as an a c t i v a t i o n  a s s o c i a t e d  
a n t i g e n ,  b u t  r a t h e r  r e l a t e d  t o  d i f f e r e n t i a t i o n / m a t u r a t i o n .  Our r e s u l t s  show 
t h a t  monoclonal a n t i b o d i e s  a g a i n s t  a c t i v a t i o n - a s s o c i a t e d  a n t i g e n s  may p lay  
an impor t an t  r o l e  i n  t h e  s u b c l a s s i f i c a t i o n  of B - c e l l  lymphomas. 

N-0310 OSLO 3 ,  Norway 

LYMPHOKINE-ACTIVATED K I L L E R  ( L A K )  CELL THERAPY OF LEUKEMIA IN MICE, Candace S. 
Johnson and P h i l i p  Furmanski, AMC Cancer Research Center, Denver, CO, 80214. D 411 

Adoptive immunotherapy w i t h  LAK ce l l s  and recombinant interleukin-2 (rIL-2) has been shewn 
t o  be an effective approach to the treatment of tumors in mice. 
ness of LAK therapy in causing regression of leukemia, we examined the effect  of LAK ce l l s  
plus rIL-2 on progressive Friend virus (FV) induced leukemia i n  mice. For these studies, 
we uti l ized a model system developed in our  laboratory for  the study of immcnologically 
mediated regression of FV erythroleukemia. LAK ce l l s  were generated by incubating normal 
spleen ce l l s  for  72 hrs i n  the presence of rIL-2 (1000U/ml). A t  the time of injection, the 
LAK ce l l s  were cytotoxic in v i t ro  against FV-infected fibroblasts and not against normal 
fibroblast  control lines. To determine in vivo activity,  FVA progressively leukemic mice 
were injected IP a t  14 and 17 days post-virus inoculation with e i ther  PBS o r  LAK ce l l s  ( lo8)  
and rIL-2 (10,000 u n i t s  3X, every 8 hrs). By day 98 post virus, 45% of the progressively 
leukemic mice had experienced permanent leukemia regressions following LAK cell/rIL-2 
therapy. When leukemic animals were given e i ther  LAK cells/rIL-2. LAK ce l l s  only or IL-2 
only, b o t h  LAK cells/rIL-2 and rIL-2 only animals experienced leukemia regressions, whereas 
LAK ce l l s  alone had no effect.  Based on productive virus infection of erythroid (CFU-E) and 
macrophage (CFU-C) progenitor ce l l s ,  only leukemic animals g iven  LAK cells/rIL-2 experienced 
permanent regressions; IL-2 only regressed animals had productively infected CFU-C and 
CFU-E. an accurate indicator for  the subsequent recurrence o f  disease. 
demonstrate tha t  LAK ce l l s  and rIL-2 can e f f ic ien t ly  induce permanent regressions in pro- 
gressively leukemic mice. 

To determine the effective- 

These results 

Supported by grant CA33939 and a g i f t  t o  AMC from Irving A s h .  
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STUDIES ON B LYMPHOID TUMORS TREATED WITH MONOCLONAL ANTI-IDIOTYPE ANTIBODIES. 
CORRELATION WITH CLINICAL RESPONSES. 
C.F. Garcia, J. Gralow, R.A. Mil l e r ,  R. Warnke, and R. Levy. 

D 412 

Monoclonal a n t i - i d i o t y p e  an t ibod ie s  can be made which are e x q u i s i t e l y  s p e c i f i c  f o r  B lympho- 
c y t i c  mal ignancies .  
gressed after in fus ion  o f  such an t ibod ie s .  
bodies ,  t h e  tumors, and t h e  p a t i e n t s  t o  determine which f e a t u r e s  b e s t  c o r r e l a t e d  with t h e  
c l i n i c a l  response.  
p r e d i c t i v e  o f  c l i n i c a l  outcome. 
cha rac t e r i zed  by immunochemical techniques.  
i a l  determinant  c o r r e l a t e d  somewhat w i th  c l i n i c a l  e f f e c t .  Var i a t ions  i n  t h e  c h a r a c t e r i s -  
tics of t h e  ind iv idua l  tumors such as an t igen  s i t e s  p e r  c e l l  and a b i l i t y  t o  modulate t h e  
su r face  immunoglobulin (Ig) were no t  p r e d i c t i v e  o f  response.  
c y t i c  leukemia t h e  an t i - id io type  ant ibody had a d i r e c t  a n t i p r o l i f e r a t i v e  effect on tumor 
c e l l s  i n  v i t r o .  
I n  t h e  o t h e r  p a t i e n t s ,  who had lymphomas, t h e r a p e u t i c  outcome c o r r e l a t e d  with t h e  number 
o f  hos t  non-tumor c e l l s  i n f i l t r a t i n g  t h e  tumor. 
were mature T lymphocytes o f  t h e  Leu 4. Leu 3 (T3, T4) phenotype. 
host-tumor i n t e r a c t i o n  seems t o  be important i n  t h e  i n  vivo e f f e c t  o f  a n t i - i d i o t y p e  a n t i -  
bodies  i n  B c e l l  tumors. 

J . N .  Lowder, T.C. Meeker, M. Campbell, 

We have conducted a c l i n i c a l  t r i a l  i n  which some p a t i e n t s '  tumors re- 
Here,  we evaluated c h a r a c t e r i s t i c s  o f  t h e  a n t i -  

Nei ther  t h e  i so type  of t h e  murine an t ibod ie s ,  nor t h e i r  a v i d i t y  were 
The s p e c i f i c  ep i tope  t o  which t h e  an t ibod ie s  bound was 

Reac t iv i ty  with a heavy-l ight  chain combinator- 

In  one p a t i e n t  with prolympho- 

This  p a t i e n t ' s  tumor response w a s  exp la inab le  by such a d i r e c t  mechanism. 

The v a s t  ma jo r i ty  of t h e s e  non-tumor c e l l s  
Thus, a p r e e x i s t e n t  

LYMPHOID IRRADIATION INCREASES NATURAL KILLER CELL POPULATIONS, Roger Macklis, 
P e t e r  Mauch, Nancy Ta rbe l l ,  Steven Burakoff and Brian Smith, Harvard Medical School. D413 

Previous s t u d i e s  have s%gested t h a t  lymphoid i r r a d i a t i o n  ( L I )  r e s u l t s  i n  a func t iona l  
and phenotypic T c e l l  cytopenia  with a r e v e r s a l  of t h e  Leu3+ (CD4+) "helper" t o  Leu2+ 
(CD8+) "suppressor" T c e l l  r a t i o s .  W e  have used dua l  immunofluorescence flow cytometry 
and func t iona l  c y t o l y t i c  a s says  t o  i n v e s t i g a t e  t h e  e f f e c t s  of L I  e i t h e r  a lone  o r  i n  
combination with chemotherapy on 41 p a t i e n t s  aged 10-72 t r e a t e d  f o r  Hodgkin's Disease,  
(HD). In  c o n t r a s t  t o  previous r e p o r t s ,  w e  f i n d  t h a t  t h e  "true" T c e l l  phenotypic r a t i o s  
(i .e. ,  Leuk+Leu3+ : Leu4+Leu2+ o r  CD3+CD4+ : CD3fCDBf) f o r  p a t i e n t s  t r e a t e d  with L I  
a lone  a r e  gene ra l ly  within normal l i m i t s .  An apparent  r e v e r s a l  of t h e  T c e l l  subset  
r a t i o  is seen i n  many p a t i e n t s  due t o  a l a r g e  inc rease  i n  t h e  populat ion of Leu ll+ 
n a t u r a l  k i l l e r  (NK) c e l l s ,  a s i g n i f i c a n t  proport ion of which s imultaneously l a b e l  with 
L e d .  These c e l l s  show v a r i a b l e  expression of t h e  NK marker Leu7, and a r e  not labeled 
by Leu4 or Leu3. Blood from p a t i e n t s  with increased numbers of t h e s e  NK c e l l s  shows 
p ropor t iona te ly  increased i n  v i t r o  c y t o t o x i c i t y  aga ins t  a panel of tumor t a r g e t s .  These 
changes a r e  gene ra l ly  not  seen i n  p a t i e n t s  t r e a t e d  wi th  combined chemoradiotherapy. 
S e r i a l  s t u d i e s  show t h a t  t h e s e  changes a r e  f a i r l y  s t a b l e  over t ime and p e r s i s t  f o r  
many yea r s  a f t e r  t reatment .  Prospect ive eva lua t ion  of LI- t reated p a t i e n t s  who were 
s tud ied  while i n  complete remission but who even tua l ly  re lapsed with HD show t h a t  high 
l e v e l s  of c i r c u l a t i n g  NK c e l l s  do not c o r r e l a t e  with t h e  d u r a b i l i t y  of remission. 

The long-term e f f e c t s  of r a d i a t i o n  on t h e  human immune system are poorly understood. 

IMMUNOREGULATORY PROPERTIES OF CSF-I, Veronica E. Miller, Cheryl L. Willman, 
Latif Kazim, and Thomas B. Tomasi, University of New Mexico, Albuquerque, N e w  Mexico, 
87131. 

D 414 

Murine amniotic fluid is known to have immunosuppressive properties, including the inhibition of la  
antigen expression and of mitogen induced proliferation, which has been attr ibuted to alphafetoprotein. 
However, when neonatal (up t o  21 days post-partum) spleen cells a r e  cultured in the presence of 10% 
amniotic fluid there is  marked proliferation. The factor  responsible for the proliferation appears t o  be 
CSF-I based on the morphology, esterase staining and cell surface characterist ics of proliferating cells 
in bulk cultures and soft  agar  colonies. The CSF-1 activity was still present in preparations of partially 
purified alphafetoprotein, and could be depleted by passage over anti-CSF-1 antiserum columns. W e  
therefore tested the possibility that  CSF-I may be responsible for some of the  immunoregulatory 
properties of amniotic fluid and found that: 1) Lcell conditioned media (containing CSF-I and less than 
4 units/ml of interferon), and s tage 4 purified CSF-I down-regulate the expression of Ia genes in bone 
marrow cultures, and 2) Lcell conditioned media inhibits the induction of la  surface expression induced 
by IFN-gamma on bone marrow derived macrophages. These results suggest that  CSF-I may have 
immunoregulatory properties during fetal  development. 

This work w a s  supported by NIH grants HD17013 and CA22105. 
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IMMDRTALIZATION OF T-LYMPHOCYTES DERIVED FROM PATIENTS WITH HAIRY CELL LEUKEMIA OF 
D415 B-CELL TYPE. F. Naeim, V .  Kermani-Arab, D. Hoon, D. Gatti, J. Rosenblatt, and P. 
Concannon, UCLA School of Medicine (LA) and California Institute of Technology (Pasadena) CA 

There is a contro- 
versy whether the scattered reported cases of T-cell HCLs are true HCLs or represent a 
T-cell variant of CLLllymphoma, or in some instances, merely represent proliferation of 
non-neoplastic T-cells (or cell lines) derived from patients with HCL. We have established 
two T-cell lines, independent from exogenous interleukin-2 (IL-Z), from splenectomy speci- 
mens of two patients with B-cell HCL. 

The first T-cell line (66% Leu 4+, Ig-) was derived from a splenectomy specimen which 
contained 4296 T-cells but demonstrated a monoclonal pattern for IgGx +cells (IgGa32%, M 3%, 
~31%. r2%). The second T-cell line grew out from an EBV-induced B-cell line derived from 
another HCL patient. The B-cell line (IgG +, Ia', TdT-. Leu 4-) which was phenotypically 
similar to the fresh HCL cells and demonstrated Ig gene rearrangement (JH), after 8 weeks 
in culture was completely replaced by clonal expansion of a T-cell line (Ig-, Ia-, Leu 4+, 
Leu 3') which was HLA identical to the original 8-cell line, showed T-cell receptor gene 
rearrangement (TCRB) and was negative f o r  HTLV-11. The mechanism of this unusual event of 
establishment and growth of a T-cell line over an EBV-transformed B-cell line is not clear. 
However, establishment of human T-lymphocytes after transfection of EBV-DNA has been re- 
cently demonstrated. We conclude that a) T-cells from HCL patients could be easily trans- 
formed to established cell lines and, b) clonal growth o f  T-cell l ines  derived from HCL 
patients does not necessarily establish diagnosis of T-cell HCL. 

The vast majority of hairy cell leukemias (HCL) are of B-cell type. 

Ability of Lymphokine Activated Killer Cells to Destroy Epstein Barr Virus Trans- 
f o m d  B-Cell Lines and Lymphoma Cells. Allen Norin, Christine Lackner and Rima 

Montefiore Med Ctr. Albert Einstein College of Medicine, N.Y. 10467. D 416 Mushnitsky. 
Lymphokine Activated Killer (LAK) cells have been shown to destroy Natural Killer (NK) cell 
resistant sdid tumors. Remission following repeated injection of autologous LAK cells into 
tumor bearing animals and cancer patients have been described. LAK cells also havethecap- 
ability of destroying Epstein Barr Virus (EBV] associated tumor cells (Daudi, Raji) invitro. 
suggesting the use of such therapy for patients with lymphoma and possibly leukemia. These 
B-cell lines have a 50-fold lower cloning efficiency at limiting dilution compared to the 
lymphom cell lines. 
lymphomas to LAK cell cytotoxicity. 
lated Ficoll-Hypaque and nylon column purified peripheral blood lymphocytes in a serum free 
medium (supplemented with 11-2) for 6 days. LAK activity was assessed on a NK resistant lung 
carcinoma cell line and on EBV transformed 5-cells in a standard 3 hour 51Cr release assay. 
LAK cytotoxicity was 70% on the carcinoma targets, 46% on Daudi, 37% on Raji, butonlyamean 
of 8% on three newly transformed B-cell lines. The data suggest that EBV induced transfor- 
mation to imnortal B-cell lines is not sufficient in itself for expression of a LAK sensi- 
tive cell surface phenotype. In  this regard further studies will determine whetherlowcyto- 
toxicity is due to inability of LAK cells to bind to EBV-B cells or whether "programing 
for lysis" does not occur after binding. This experimental system may thus be useful in 
identifying cell membrane deteminant(s) which are the molecular taryet(s) for LAKcell lysis. 
Supported i n  part by NIH grant HL17417. 

We examined the susceptability of EBV transfomed B-cell lines and 
LAK activity was generated by culture of freshly iso- 

GIlDwIH OF S K " S  Ilcs OF SJL/J MICE IS REQJIATED BY Hosp L3T4' AND 
D417 L!fl-2+ T CFLIS, Kazunori Ohnishi and Benjamin Bonavida, fept. of 

Microbiology h Imrunology, UCIA School of Medicine, Los Angeles, CA 
Previous studies have shown that RCS ( IA+) tumor ells are dependent on bst cells for 
maintenance and grcwth. 
spontaneously arising Rcs of SJL/J (IA+ IE-) express on their surface aberrant IE-like 
specificities reazqnized by snygeneic Lytl+2-, L3T4+ T-cells and are dependent on bst T 
cells for maintenance and growth. The nature of these tumor associated IA specificities 
was investigated by the generation of tunor specific T cell hybridomas. 
were specific for the RCS, and two responded to RCS and allogeneic cells expressing 
IEktd specificities. 
mAb and the response of the hybribs to IE specificity was blocked by anti IwEkvd mAb. 
The T-cell hybridanm formed conjugates with RCS and allqeneic B cell blasts with the 
same specificity as abtained in the IL-2 response. Ihese studies hnstrate that FCS 
t m r  cells express aberrant IE-like specificities recognized by cloned T cells. 
Passive administration of anti-L,Td mAb showed that WS t w r  grcuth is &pendent on 
the L3T4 T cells and bth prevention and cure can k achieved. 
that other regulatory cells slch as Lyt2' T-cells play a regulatory role in suppression 
of tumor grarth. 
cific L3T4+ T-cells and the presence of regulatory ~yt2+ T-cells. 

90024. 

Ihe mchanism of this dependence was investigated. 

'Itro hybridanas 

fie response of the hybridaMs to Rcs was only blocked by anti-IAs 

Ihe studies also suggest 

In conclusion, KS growth in vivo depends cn stimulation of tumor spe- 

231 



Recent Advances in Leukemia and Lymphoma 

hOUSE NONOCLONAL ANTIBODIES DEFINING HUEIAN HEMOPOIETIC CELLS. M. Tanimoto*, D.A. 

Nagoya, Japan and Memorial Sloan-Kettering Cancer Center, New York, New York 10021. 

The specificity of the antibodies were determined by immune RBC rosetting 

D 418 Scheinberg, C. Cordon-Cardo, B.D. Clarkson, and L.J. Old. *Nagoya University, 

Mouse monoclonal antibodies were generated against HL-60, MOLT-4, K562 cells, and fresh 
AML cells. 
on 90 hemopoietic and tumor cell lines, 50 samples of fresh leukemia cells, and on 
peripheral blood elements. Tissue specificity was determined by immunoperoxidase on 
frozen sections of normal human tissues. 
diagnostic and therapeutic purposes and in studies of hemopoietic differentiation and 
function. Several are described: 

These antibody panels may be useful f o r  

Specificity: 
Hemopoietic Fresh Hemopoietic Sold Tumor Normal 

mAb Immunogen lines Malignancies lines Tissues 

Mi95 Fresh AML Myeloid, 60% of AML, none none 
(IgGZa) Cells null cells 25% of ALL 

M3 1 K562 Myeloid, CML, Mult. Myeloma, Some breast, many,irsluding 
( IgM) T cells 25% of AML, 10% of W colon ,  l u n g  myeloid series 

T37 MOLT-4 T cells T-ALL 
(IgM) 

none Prostate, uterus 
esoph, others 

IDENTIFICATION OF HUMAN cDNA CLONES FOR THE NO1 ALPHA CHAIN GENE AND ITS EXPRESSION 

M. Amin Arnaout, Harvard Medical School, Boston, MA 02115 
D 419 IN MYELOID CELLS, Daniel G. Tenen, Linda Clayton, Rachel Neve, Mark L. Pierce, and 

Mol is a surface membrane glycoprotein present on human granulocytes, monocytes and large 
granular lymphocytes. It is a heterodimer with an alpha subunit of 155kD non-covalently 
associated with a beta subunit of 94kD. Mol is identical with complement receptor type 3 
(CR3) and also promotes adhesion of granulocytes to each other and t o  certain substrates. 
Rabbit polyclonal antibodies were developed by immunizing rabbits with purified human Mol 
alpha protein and used to screen a lambda gtll human peripheral blood leukocyte expression 
library. One clone which reacted with the anti-alpha antiserum (alpha 155L4) contained a 
1.5 kb insert which produced a fusion protein of 180 kD. This fusion protein reacted on 
Western blots with anti-Mol alpha polyclonal antibody that had been further affinity pur- 
ified. Northern blots revealed that alpha 155L4 hybridizes to a messenger RNA of about 8 
kb in human monocytes and induced HL60 cells. 
genomic clone for the Mol alpha chain which cross-reacts with an oligonucleotide made 
against the amino acid sequence from a tryptic peptide derived from purified Mol protein. 
This clone should be helpful in understanding the factors regulating transcription, trans- 
lation, and surface expression of this leukocyte differentiation antigen. 

This cDNA clone was used to isolate a cosmid 

EVIDENCE FOR IMMUNOREGULATORY CONTROL OF MuLV-INDUCED LYMPHOMAGENESIS 

LYMPHOMAGENESIS AND PHENOTYPE OF VIRUS-INDUCED LYMPHOMAS. 
D420 BY CLASS 11 GENES: THE I-A REGION REGULATES BOTH SUSCEPTIBILITY TO 

Wies L.E. Vasmel, Maarten Zijlstra, Thaddaus Radaszkiewicz*, Cornelis J.M. 
Melief, Division of Immunology, The Netherlands Cancer Institute, Plesman- 
laan 121, 1066 CX Amsterdam, The Netherlands, *Institute of Pathology, 
Spitalgasse 4 ,  Vienna, Austria. 

Neonatal infection of C57BL/10 mice with a cloned dualtropic mink cell 
focus-inducing murine leukemia virus (MuLV), MCF 1233, induces a wide 
spectrum of lymphomas of T, B and non-T/non-B cell type. In a mapping study 
using intra H-2 recombinant C57BL/10 mice, evidence was obtained that 
a) resistance to early development of T-cell lymphomas is controlled by the 
H-2 I-A locus, b) susceptibility to early T-cell lymphomagenesis is 
associated with an I-A regulated l o w  anti-MCF 1233 envelope antibody 
response and persistent viral infection of the thymus, c) H-2 I-Ab mice, 
although resistant to early T-cell tumors, develop more B-cell lymphomas 
late in life. On some BIO.A (H-2a) B-cell lymphomas imbalanced class I1 
MHC expression was observed. The immunoregulatory mechanisms underlying the 
pleiotropic influence of the I-A locus on the outcome of MuLV-induced 
lymphomagenesis will be discussed. 
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8-CELL LEUKEMIA/LYMPHOMA RECAPITULATES THE NORMAL ICIMUNE RESPONSE, D.D. Wei sen- 
burger. D.S. Harrington, 3.0. Armitage, Univ. of Nebr. Med. Ctr.. hnaha, NE 68105. 

Pre-B acute lymphoblastic leukemia arises from the rapidly-dividing pool of nor- 

Intermediate lymphocytic (mantle-zone) 

The follicular center cell 

The sequence of dif- 

D421 
Surface marker studies o f  240 cases of B-cell leukemia/lymphoma indicate that the various 
types of B-cell neoplasia represent successive stages at which neoplastic differentiation is 
arrested. 
mal bone marrow lymphoblasts (cyto. p. CALLA +). Chronic lymphocytic leukemia/small lympho- 
cyttc lyrnphoma usually arises from an ismature, bone marrow-derived virgin 8-cell that medi- 
ates the primary imnune response (sIgM+D. Leu 1 +). 
lymphoma arises from a slightly-more differentiated cell that resides in primary follicles 
and the mantle zones of secondary follicles (s1gM.D +); thus, the intermediate lymphocyte 
appears to be the precursor cell of the normal germinal center. 
lymphomas are derived from reactive germinal centers, where clonal expansion and Ig-class 
switching (IgM,D+ IgG/A) occur and from which memory B-cells arise. 
ferentiation within the germinal center is thought to be: small nog-cleaved+ large non- 
cleaved + large c l e a v e d 4  small cleaved cell (IgG/A. CALLA t). Lyrophoplasmacytoid lym- 
phoma may be derived from either mature IgM-producing B-cells of the primary response or 
IgG/A-producing memory 8-cells of the secondary inmune response (cyto. Ig t). Imnunoblastic 
lymphomas may be derived from large non-cleaved cells of the prolonged germinal center reac- 
tion. from mature small lyraphocytes of the primary response. or from memory B-cells (cyto. 
Ig +). Partial blocks in differentiation result in the development of "mixed-cell" lym- 
phomas. Thus, relationships of the various types of B-cell leukemia/lymphoma may be under- 
stood in the context of the normal imune response. 

D422 RELATIONSHIPS BETWEEN B-LINEAGE LYMPHOCYTES AND STROMAL CELLS IN LONG 
TERM BONE MARROW CULTURES. PL Witte, PW Kincade, M Robinson, D Stiers. 

and M Low. UTHSC at Dallas and Oklahoma Med Res FcJund. Oklahoma City 73104. 

differentiation of early B-lineage lymphocyte precursors. In lonq term cnl- 
tures of bone marrow, lymphocytes are supported by a pleomorphic adherent 
stroma. We examined the identity and characteristics of the adherent cells 
and the specificity of the lymphocyte-stromal cell contact. Two types of 
adherent cells were distinguished by immunoperoxidase staining with an exten- 
sive panel of monoclonal antibodies against lymphoid and hemopoietic cells. 4 
majority were  macrophages that lacked Ia. These were localized around very 
large, highly spread stromal cells that expressed no hemopoietic antigens. 
Large stromal cells did not endocytose acetylated-LDL and could be separated 
from macrophages on this basis. Sorted acyl-LDL neqative stromal cells 
supported the growth of lymphocytes after reculture. In primary cultures, 
lymphocyte clusters were physically associated with large stromal cells only, 
and suspended lymphocytes rebound specificallv to a subset of large stromal 
cells. A specific adhesion mechanism is suggested by the ability to release 
bound lymphocytes with EDTA or with a phospholipase C specific for phospha- 
tidy1 inositol. The findings suggest that cultured B-cell precursors are 
supported by nonhemopoietic-derived stromal cells and that at least two 
subsets of these can be distinguished by their association with lymphocytes. 

Hemopoietic microenvironmental cells may provide stimuli necessary for the 

Hematopoiesis; Therapy 

PROPERTIES OF DENDRITIC CELL PRECURSORS IN RAT BONE HARROW, William E. Bowers and 
Mary R. Berkowitz, Bassett Research Inst .  for Medical Research, Copperstown, NY D 500 

13326 
Dendritic cells provide accessory activity for responses of T lymphocytes initiated by 
nitogens or antigens and act as potent stimulators of a mixed leukocyte reaction. Although 
not detectable in fresh preparations of bone marrow cells, both dendritic cells and accessory 
activity developed when bone marrow cells were cultured for five days in serum-free medium. 
Virtually all dendritic cell precursors in bone marrow were recovered in a low-density 
fraction containing only 5% of the fractionated bone marrow cells. Removal of the 2-55. Ia+ 
lowdensity bone marrow cells by panning prior to culture did not decrease the production of 
depdritic cells. The dendritic cells produced in cultures of bone marrow cells were strongly 
Ia . Irradiation of low-density bone marrow cells prior to culture prevented the development 
of dendritic cells. When irradiation was delayed by daily int rvals, progressive increases 
in the number of dendrltic cells resulted up to the 5th day. 'li-thymidine in the culture 
medium was incorporated into dendritic cells, as detected by autoradiography. We conclude 
that the bone narrowderived dendritic cell arises from the division of a low-density 
precursor that does not express, or minimally expresses, la. Supported by USPBS grant AI- 
17887 and The Stephen C. Clark Fund of the Mary Imogene Bassett Hospital. 
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ABVD + LIMITED-FIELD LOW-DOSE RADIOTHERAPY (RT) FOR CHILDHOOD HODGKINFS DISEASE (ID). 

P i z z e t t i ,  I s t i t u t o  Nazionale Tumori. Milan 20133, I t a l y .  
D 501 Franca Fossa t i -Bel lan i ,  Marco Gaspar in i ,  Rado Kenda, Fabr i z io  Lombardi, and Paolo 

Splenectomy, high-dose ex tended-f ie ld  RT and MOPP produce impor tan t  acu te  and l a t e  compl ica t  
ions in c h i l d r e n  wi th  HD. I n  1979 t h e  t rea tment  approach for  c h i l d r e n  wi th  s t a g e  1-111 HD 
w a s  changed: laparotomy w a s  no longer  r equ i r ed  and s u b s t i t u t e d  by laparoscopy wi th  l i v e r  and 
sp leen  b iops i e s .  MOPP w a s  r ep laced  by ABVD, and doses  and f i e l d s  of RT were reduced. The 
i n i t i a l  t rea tment  in each  case cons i s t ed  of 3 monthly cyc le s  of ABVD, followed by R T ( 3 0  and 
35 Gy t o  involved  a r e a ( s )  t o  complete and p a r t i a l  responders ,  r e spec t ive ly ,  and 25 Gy t o  the  
ad jacen t  a r ea ( s ) ) .  Chi ldren  wi th  s t a g e  111 o r  B symptoms r ece ived  3 a d d i t i o n a l  cour ses  of 
ABVD. 44 consecut ive  c h i l d r e n  (age range 3-15 y r s )  were t r e a t e d .  S tages  were: IA 12, IIA 10. 
I I B  10, IIIA+B 12 .  As to h i s t o l o g i c  subtypes ,  24 were NS, 15 MC, 4 LP, 1 LD. Following t h e  
i n i t i a l  3 ABVD cour ses ,  of t h e  22 s t a g e  I and I I A  18 (82%) achieved CR and 4 PR. Of t h e  22 
s t a g e  I I B  and 111, CR w a s  reached i n  8 (36%) and PR in 14 (64%). No p a t i e n t  progressed  o r  
r e l apsed  dur ing  i n i t i a l  ABVD. A t  t h e  end of RT a l l  44 p t s .  a t t a i n e d  CR. The a c t u a r i a l  5-yr 
RFS is 95%, wi th  a median follow-up of 47 mos. (range 18-74 mos). 2 c h i l d r e n  have r e l apsed :  
one s t a g e  IIB wi th  a s i n g l e  lung  me tas t a s i s ,  one s t a g e  IIIB wi th  d isseminated  d i sease .  
Except f o r  nausea and vomiting ABVD produced no seve re  acu te  s i d e  e f f e c t s .  Long-term seque- 
l a e  a r e  under eva lua t ion .  

D W m m ,  HIGH WSE ARA-C AM) CISPLATZJUM (31iAP) FOR RELAPSING H O m N ' S  
D 502 DISCASE, Fredrick Haggneister, W i l l i a m  Velasquez, Sundar Jagannath, and Fernando 
Cabanillas. Univ. Texas, M.D. Anderson Hospital, Houston, TX 77030. 
'Itrmty-wo patients (pts) w i t h  prcqressive Hodgkin's disease w e r e  trsated w i t h  DWIP. 
had received prior MOPP and adriamycin-containkg anbinations, and 18 had prior radiation. 
Eight had no respnse to prior chanotherapy and 14 had recurrence i n  irradiated areas. The 
n d a n  age w a s  27 (19-52) and 13  had B symptars. 
including pleura or lung (14 pts)  , bone marrcw or bone (5) ,  l iver (21, and kidney (1). 
Sixteen had mediastinal and eight had abdaninal nodal disease. 
mthasone 40 nq IV days 1-4 and platinum 100 q/M2 continuous infusion over 24 hours on day 
1, follmed by Ara-C 2 gn\/M2 over 3 hours q12h x 2 on day 2. Arrong the 22 pts,  16  received 
2-4 cycles of DHAP and subsequent high dose cyclophosphdde, X N U ,  etoposide, and auto- 
lqous bone marrow transplantation (AMP). 'Itrelve (75%) responded to DHAP w i t h  5 CR and 7 
PR. Only one of the 1 2  had 
disease progression with a median f o l l m u p  of 4 months. All but 2 of the 1 6  are alive. 
Six other pts  w e r e  cot considered for AMP; 3 had prior AMP, one w a s  elderly, and 2 had 
bone mxrm disease. These 6 received 2-6 cycles of DHAP, and 3 responded. Response to 
DIIAP w a s  related to t w r  extent. Fbr the 0 having 2 sites of EN or n d a l  disease (ND), 
there w e r e  2 PR and one CR. By contrast, a n g  the 1 4  pts having only one EN site or ND, 
there w e r e  5 CR and 7 PR. 
n e u ~ o m c  infection. 
i n  this heavily pretreated population w i t h  a 68% response rate. 

~ i l  

Seventeen had extr&l (EN) disease, 

DHAP consisted o f  dexa- 

Eight responders have undergone ABfC for two additional CRS. 

Myelffiuppression was ccmmn; hmever, only one p t  died with 
N o  p t  had permanent renal damage. 3HAP has significant activity 

HANDICAPPED RETROVIRAL VECTORS EFFICIENTLY TRANSDUCE FOREIGN GENES INTO 
HEMATOPOIETIC STW CELLS, Robert G. Hawley, Lu i s  Covarrubias,  Teresa  Hawley, and 
Bea t r i ce  N i n t z ,  I n s t i t u t e  f o r  Cancer Research, Fox Chase Cancer Center ,  
Ph i l ade lph ia ,  PA 19111 

D 503 

A novel r e t r o v i r a l  vec to r  has  been designed f o r  in t roducing  nonse lec t ab le  genes ,  governed 
by t h e i r  own ( o r  exper imenta l ly  chosen) r egu la to ry  sequences,  i n t o  c e l l s  of i n t a c t  animals.  
The pro to type  vec to r  c o n t a i n s  a d e l e t i o n  of enhancer and promoter sequences i n  the  3 '  long 
te rmina l  repeat (LTR), from which a d e l e t i o n  i n  t h e  5' LTR would ensue. Recombinant 
he lper - f ree  v i r u s e s  wi th  t h e  c-T proto-oncogene under the  c o n t r o l  of immunoglobulin ( I g )  
gene r egu la to ry  elements have been generated.  In fec t ed  lymphoma ce l l  l i n e s  of t he  pre-B- 
and B-cell types  expressed  the  r e t r o v i r a l  c - 9  sequences. In v ivo  experiments were then 
undertaken wi th  r e t r o v i r a l l y  i n f e c t e d  hematopoie t ic  s t e m  cells. Recip ien t  m i c e  w e r e  
un i r r ad ia t ed  and had a stem c e l l  (w/wv) o r  lymphoid (e) def i c i ency .  
s u c c e s s f u l l y  repoputa ted  wi th  donor s t e m  c e l l s  t h a t  gave r ise t o  l i neages  wi th  t h e  
appropr i a t e  gene t i c  markers in e ry th rocy te s  (hemoglobin e l e c t r o p h o r e t i c  v a r i a n t )  and 
lymphocytes ( r e s t r i c t i o n  fragment l eng th  polymorphism i n  t h e  Ig  V heavy cha in  gene). 
I n t a c t  recombinant v i r a l  sequences were de t ec t ed  i n  r e c i p i e n t  sp l een  DNA. Engraftment w i th  
mul t ip l e  s t e m  c e l l s  was sugges ted  by t h e  complexity of t h e  v i r a l  r e s t r i c t i o n  enzyme 
pa t t e rns .  

They w e r e  

S tud ie s  of express ion  and e f f e c t s  of t he  in t roduced  c-E gene a r e  i n  p rogress .  
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EBVP ( EP I RUB I C I NE , BL EOMYC I NE, V I NBLAST I NE , PREDN I SONE) CHEMOTHERAPY BEFORE 
D504 RADIOTHERAPY IN LOCALIZED HDDGKIN'S DISEASE. B. Hoerni for the 
Pierre-et-Marie-Group. Fondation Bergonig. 180, rue de Saint-Genes, 33076 Bordeaux Cedex 
France. 

In usual and good presentation, Hodgkin's disease is highly curable. Thus the 
therapeutic search is mainly aimed to decrease toxicity of treatment. With this 
objective, a new regimen of chemotherapy, was tried in a cooperative phase I 1  trial, 
derived from ABVD : doxorubicine is replaced by epirubicine and dacarbazine by 
prednisone. Thirty ei ht consecutive patients with stage I to IIIA, previously untreated, 
received 3 courses ?= 3 months) of this regimen before radical radiotherapy. Gastro 
intestinal and alopecia were far less marked than with ABVD used in the same cooperative . Imdiate efficacy, after 3 courses, was similar with 80% of complete remission roup one third observed at day 28) and only 2 failures ( 5 % ) .  All patients with only partial 
remission were put in complete remission by following radiotherapy. This regimen appears 
as a clear improvement in the treatment of patients with Hodgkin's disease and deserves 
larger comparison with other previously used chemotherapy in a more extensive control led 
trial. 

BIOLOGY OF THE NORMAL AND LEUKEMIC CD-7+ STEM CELL. J. Kurtzberg. S. Denning. P. 
D 505 Le. K. Singer. M. Hershfield and B. Haynes. Duke Medical Center, Durham NC 

27710. 
We previously described the complete lymphoid to myeloid conversion of leukemic blasts in a 
patient with CD-7+ acute lymphoblastic leukemia following therapy with 2'deoxycoformycin 
(PNAS USA 81:253. 1984). We subsequently established a permanent CD-7+ cell line (DU.528) 
from leukemic cells from this patient that were capable of & vitro multilineage 
differentiation (2 Exp Med 162:1561. 1985). We hypothesized that the malignant cell in this 
patient was not irreversibly committed to the T lineage. but rather was a 
lymphohemetopoietic stem cell (LHSC) bearing the CD-7 antigen. In this report we 
characterize the clinical and pathophyaiologic features of 9 patients with CD-7+ stem cell 
leukemia and report on studies to identify the normal counterpart of this malignant 
pleuripotent CD-7+ cell. Immunophenotypic analyses of pretreatment leukemic blasts revealed 
that 9/9 patients were CD-7+. 2/9 CD-3+. 4/9 CD-2+. All were negative for other mature 
T-lymphoid. B-cell. myeloid. and erythroid cell aurface antigens. Pretreatment leukemic 
blasts from 8 patients were evaluated in in vitro clonal assays for lymphoid and 
non-lymphoid (myeloid. erythroid. megakaryocFoid)fferentiation. Blasts from 7/8 were 
able to give rise to the full complement of lymphohematopoietic progeny. Normal CD-7+ LHSC. 
found in the CD-7+. CD-4-. CD-8- subset of normal thymocytes and bone marrow cells, were 
capable of self renewal as well as lymphoid and nonlymphoid differentiation. Factors that 
regulate the commitment of this cell to lymphoid or non-lymphoid differentiation pathways 
will be discussed. 

D3wN REGULATION OF CE7J-Gr.l DERIVED E'Rm PATIENTS WI?H UNPREATED C K ,  I . Z .  k i d e m  
D 506 and M.L.&eenberg, M t .  Sinai School of Medicine (W), New York, Ny 10029 
Patients with untreated CML have an increased n h r  of CE7.I-G-l. W e  have reported tha t  bone 
mrrow (BM) cells from patients within the AIDS spc tmm inhibit  normal C F U a .  Coditioned 
mdia (04) prepared by the l iquid culture of these EM cells contain the inhibitory act ivi ty  
that has been isolated in a BkD glycoprotein (gp84) fraction. We invest igatd the possibil- 

inhibited by AIDS EM cells and CM. Nucleatd cells 
were cultured over feederlayers (n) containing 

EM cells from patients with AIDS. CSF was not added 
t o  the ET.. The CML derived CFU-GI were inhibited significantly in a dose response fashion 
(23.5, 36.4, 44.9, and 61.5% respectively) &en y q a r e d  t o  CML EM cultured owr FL without 
BM cells (P <0.001). AIDS CM equivalent t o  4 X10 BM cells inhibited the C F U a  t o  a 
s t a t i s t i ca l ly  significant greater degree than the AIDS EM cells thenselves (74%, P <0.01). 
CM from the BM cells of trro healthy HIV negative, gay n, two healthy controls, two 
pl t ients  with myelodysplastic syndrome, and one with P? positive C K  hid no inhibitory 
effect. Western blots of CML CM =re probed with an antibody raised against gp84. No band 
was foud t o  be cross reactive in lanes containing CM from the C K  patients though five out 
of nine healthy normal controls had f a in t  bands in the 84kD region. 'Ihese &ta suggest that 
leukemic granulopoiesis can be inhibited in a manner s i m i l a r  t o  normal granulopoiesis and, 
thx far ,  there is no evidence that t h i s  newly described inhibitor is prduced by the 
leukemic cells. 
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ETOPOSIDE FOR REMISSION INDUCTION OF ADULT ACUTE NON-LYMPHOCYTIC LEUKAEMIA (ANLL), 
D507 Raymond M. Lowenthal, James F. Bishop, Douglas E. Joshua and Jane P. Matthews, on 
behalf of the Australian Leukaemia Study Group, University of Tasmania, Australia, 7 0 0 5 .  
In January 1984 the Australian Leukaemia Study Group initiated a multi-centre randomised 
controlled study of protocol " 7 3 "  (cytosine arabinoside 100 mglsq mlday by continuous 
infusion for 7 days plus daunorubicin 5 0  mglsq mlday for 3 days) versus protocol " 7 3 7 "  
(cytosine and daunorubicin as above, plus etoposide 7 5  mg/sq mlday for 7 days). This trial 
is designed to define the place of etoposide in the induction treatment of patients with 
adult acute non-lymphocytic leukaemia. The trial is open to previously untreated patients 
between the ages of 15 and 7 0 .  By September 1986, 263 patients had been entered. 
Preliminary analyses of toxicities showed patients receiving " 7 3 7 "  had more WHO grade 3 o r  
4 stomatitis (p < 0.01) and diarrhoea than patients receiving " 7 3 " ,  but without more 
infective sequelae; otherwise toxicities were similar. In preliminary comparisons between 
the two protocols, overall complete remission (CR) rates were similar ( 5 4 %  for " 7 3 " .  61% 
for " 7 3 7 " )  as were durations of CR. However, sub-set analysis showed that f o r  patients 
aged < 5 5 ,  there were significant benefits of " 7 3 7 "  in terms of CR rate ( 7 0 %  versus 52%, 
p < 0 . 0 3 )  and median survival ( 2 3  months versus 11 months, p < 0.02) .  The addition of 
etoposide to standard induction therapy for adult ANLL may be of benefit to patients 
aged < 5 5 ;  follow-up of patients in this study is continuing. 

RECOMBINANT HUMAN GM-CSF INDUCES LEUKOCYTOSIS AND ACTIVATES PERI- 
D 508 PHERAL BLOOD POLYMORPHONUCLEAR NEUTROPHILS (PMNs) IN NON-HUMAN 
PRIMATES, Peter Mayer, Charles Lam, Hubert Obenaus, Ekke Liehl and JUrgen 
Besemer, Sandoz Forschungsinstitut, Brunner StraBe 59, 1235 Vienna, Austrla. 

The in vivo efficacy of glycosylated and non-glycosylated recombinant human 
granulocyte macrophage colony stimulating factor (rh GM-CSF) was studied in 
rhesus monkeys. The monkeys responded to the rh GM-CSF with a prompt rise in 
circulating white blood cells within 2 4  hrs. Thereafter, the total cell 
counts increased steadily in a dose-dependent manner with repeated dosing to 
numbers six times over the pretreatment levels. Within one week after the 
end of treatment, the leukocytosis had disappeared. In addition to inducing 
leukocytosis, parenterally administered rh GM-CSF primed mature circulating 
granulocytes for enhanced oxidative metabolism and killing of an E.coli 
strain. These results show that exogenously administered g l y c o s y l a t z  
non-glycosylated rh GM-CSF is both an effective stimulator of leukocytosis 
and a potent activator of the phagocytic function of mature granulocytes in 
monkeys. 

P r e d i c t o r s  o f  R e s p o n s e  To Lon Dose Ara-C. k.B. Mil l e r ,  ti. G r u n n a l d ,  

A L e u k e m i a  I n t e r g r o u p  S t u d y .  Roswell Park Uemorial I n s t i t u t e ,  B u f f a l o ,  N Y  
T h i r t y  p a t i e n t s  n i t h  e i t h e r  A.N.L.L.  or a s y e l o d y s p i a s t z c  s y n d r o a e  were t r e a t e d  n i t h  

Ara-C 1 0  mg/m2 s u b c u t a n e o u s l y  q / 1 2 h r s  f o r  21  d a y s .  The o v e r a l l  r e s p o n s e  r a t e  w a s  30% ( 1 9 %  
C H :  1 1 %  P R ) .  R e s p o n s e s  r a n g e d  from 8 - 7 5  weeks, mean 2 0  neeks. T h e  p r e d i c t o r s  f o r  r e s p o n s e  
t o  l ow  d o s e  Rra-C i n c l u d e d  t h e  p r e t h e r a p y  WBC a n d  BUdr l a b e l i n g  i n d e x .  T h e  m e d i a n  WBC o f  
t h e  r e s p o n d e r  n a s  l o n e r  t h a n  f o r  t h e  n o n - r e s p o n d e r  1 , 4 0 0  v s  2 0 , 1 0 0  r e s p e c t i v e l y  ( P <  
,135). T h e r e  was n o  c o r r e l a t i o n  b e t w e e n  t h e  p r e t h e r a p y  b o n e  m a r r o w  b i o p s y  o r  a s p i r a t e  
c e i l u l a r i t y ,  p e r c e n t  a b n o r m a l  c e l l s  a n d  t h e  r e s p o n s e  t o  Ara-C.  

l a b e i i n g  i n d e x  (4.8%) t h a n  n o n - r e s p o n d e r s  (8 .8%) .  No p a t i e n t  w i t h  a l a b e l i n g  i n d e x  
g r e a t e r  t h a n  7 %  r e s p o n d e d  t o  Ara-C. T h e r e  w a s  n o  a p p a r e n t  c o r r e l a t i o n  b e t w e e n  t h e  
p r e t h e r a p y  i n  v i t r o  C l o n o g e n i c  a s s a y ,  o r  A r a - c  i n h i b i t i o n  o f  D N A  s y n t h e s i s  a n d  t h e  o u t c o m e  
of t h e r a p y .  Bone  m a r r o n  b i o p s i e s  were p e r f o r m e d  o n  d a y s  7 ,  1 4 ,  ? I ,  a n d  28 of  t h e r a p y .  
A l l  r e s p o n d e r 5  d e m o n s t r a t e d  c y t o r e d u c t i o n  on  t h e i r  d a y  1 4  b o n e  m a r r o w  b i o p s y .  Honever ,  
t h e r e  w a s  n o  c o r r e l a t i o n  w i t h  t h e  d e g r e e  o f  c y t o r e d u c t i o n  a n d  t h e  o u t c o m e  of  t h e r a p y .  

a n d  i n  v i t r o  l a b e l i n g  i n d e x .  T h e s e  s t u d i e s  n a y  d e f i n e  w h i c h  p a t i e n t s  n i g h t  b e n e f i t  f r o m  
a p r o l o n g e d  c o u r s e  o f  l o w  dose Ara-C.  

D509H. C a r s o n ,  A .  R a z a ,  J .  G o l d b e r g ,  R .  V a g l e r ,  3 .  B e n n e t t ,  G .  Browman, H. D. P r e i s l e r .  

A s i m i l a r  f i n d i n g  w a s  o b s e r v e d  i n  t h e  l a b e l i n g  i n d e x  ( B U d r ) .  R e s p o n d e r s  h a d  a l o w e r  

I n  s u m m a r y ,  t h e  p r e d i c t o r s  of  r e s p o n s e  t o  I o n  d o s e  Ara-C i n c l u d e  t h e  p r e t h e r a p y  WBC 
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CLINICAL RELEVANCE OF PROTO-ONCOGENE EXPRESSION. Harvey D. Pre is le r ,  Azra Raza. 
D 510 Roswell Park Memorial I n s t i t u t e ,  Bu f fa lo  NY 14263. 
The expression o f  5 proto-oncogenes (c-myc. c-myb, c-fos, c-fms, c- fes)  and o f  h is tone H3 
were assessed i n  30 pa t i en ts  w i t h  newly diagnosed leukemia. The l e v e l  o f  c-myc and c-myb 
expression were s i g n i f i c a n t l y  co r re la ted  (r = .5836, p = .OOl). No o the r  c o r r e l a t i o n s  were 
noted. The pa t te rn  o f  gene expression and the l eve l  o f  expression were unre lated t o  FAB 
type suggesting t h a t  the l e v e l  o f  expression o f  d i f f e r e n t i a t i o n  associated genes i s  not  
necessar i ly  r e f l e c t e d  i n  the morphologic appearance o f  the c e l l s .  A l l  pa t i en ts  received 
remission i nduc t i on  therapy. While there were pa t i en ts  w i t h  h igh and low leve ls  o f  c-myc 
expression i n  the group t h a t  entered CR, h igh  c-myc expression appeared t o  character ize 
pa t i en ts  whose leukemia f a i l e d  t o  respond t o  treatment (RD o r  r e s i s t a n t  disease f a i l u r e s ) .  
I n  add i t i on ,  two d i f f e r e n t  s i zed  c-myc t r a n s c r i p t s  were detected i n  each pa t i en t .  I f  the 
smal ler  s i zed  t r a n s c r i p t  predominated the p a t i e n t  was u n l i k e l y  t o  respond t o  therapy 
(p=.007). The e f f e c t  o f  chemotherapy i n  v i v o  on c-myc and on h is tone H3 expression were 
measured and r e l a t e d  t o  response. The h is tone H3 mRNA l e v e l  f e l l  i n  a l l  10 pa t i en ts  who 
entered remission w h i l e  the same was t r u e  f o r  on l y  1 o f  9 pa t i en ts  w i t h  RD (p=<.OOl). With 
respect t o  c-myc, the l e v e l  o f  expression f e l l  i n  7 o f  14 pa t ien ts  who entered CR b u t  i n  
on ly  2 o f  13 RD pa t i en ts  (p=.103). Remission du ra t i on  appears t o  be longer f o r  those CR 
pa t i en ts  i n  whom c-myc expression was reduced by chemotherapy b u t  longer fol low-up i s  
necessary. These data demonstrate t h a t  assessment o f  the p a t t e r n  o f  proto-oncogene 
expression i n  leukemic c e l l s  a t  diagnosis and the  e f f e c t s  o f  chemotherapy on expression 
provides important c l i n i c a l  in format ion regard ing the l i k e l y  response t o  chemotherapy. 

ROLE OF THE C H I C K  EMBRYO MICROENVIRONMENT I N  CONTROLLING AMY-TRANSFORMED NONPRODUCEK D 511 CELLS: A MODEL SYSTEM FOR STUDYING HOMING AND CELL DIFFERENTIATION, M. Siegel, S. 
Vidan. M.G. Moscovici, and C. Moscovici, Un ive rs i t y  o f  F lor ida,  Gainesv i l le ,  FL 32610 and 
Tumor Vi ro logy Laboratory, Veterans Admin is t ra t ion Medical Center, Gainesv i l le ,  FL 32620. 

Avian myeloblastosis v i rus  (AMV) i s  a rep l i ca t i on -de fec t i ve  r e t r o v i r u s  which induces an 
acute m n o c y t i c  leukemia i n  b i rds  and i s  capable o f  transforming myeloid hematopoietic c e l l s  
i n  v i t r o .  Nonproducer. AMV-transformed c e l l  l i nes  have been obtained by i n f e c t i n g  both 
outbred (SPAFAS) and inbred (HYLINE) y o l k  sac o r  bone marrow c e l l s  a t  a low m u l t i p l i c i t y  o f  
i n f e c t i o n .  The c e l l  l i nes  p r o l i f e r a t e  i n  v i t r o  as non-adherent nunonuclear mnoblasts  but 
when i n j e c t e d  in t ravenously  i n t o  13-day o l d  embryos produce no overt leukemia a f t e r  
hatching. Phenotyp ica l ly  i d e n t i c a l  c e l l s  can, however, be recovered from animals s a c r i f i c e d  
a t  d i f f e r e n t  i n t e r v a l s  from several days post i n j e c t i o n  t o  two weeks a f t e r  hatching. P r i o r  
attempts t o  recover nonproducer c e l l s  from o lder  b i rds  were unsuccessful. We have used 
recombinant DNA probes t o  ( i )  conf i rm the i d e n t i t y  o f  recovered c e l l s  by p r o v i r a l  
i n t e g r a t i o n  analys is  and ( i i )  screen the bone marrow and other  t issues o f  o lder  b i rds i n  
order t o  study the homing and d i f f e r e n t i a t i o n  o f  the nonproducer c e l l s  i n  vivo. 

THE EFFECT OF ALTERSOLANOL A AND MACROSPORIN ON NEOPLASTIC AN0 TRANSFORMED 
D 512 LYMPHOBLASTOIO CELL LINES, Leo F. Skinnider  and A l b e r t  Stoessl,  Un ive rs i t y  
o f  Saskatchewan, Saskatoon, Sask., S7N OWO, Canada and Agr i cu l tu re  Canada, London, 
Ont. 

A l terso lanol  A i s  a n a t u r a l l y  occu r r i ng  tetrahydraanthraquinone, a metabol i te  of 
the fungi  A1 t e r n a r i a  so lan i  and Dac ty la r i a  m. The anthraquinone macrosporin i s  
b iosynthes ised i n  A. Solani from a l te rso lano l  A. The compounds were tes ted  against  
the mouse leukemic L1210 c e l l  l i n e  and the human lymphoblastoid c e l l  l i n e  R a j i .  
A l terso lanol  A was cy to tox i c  t o  both c e l l  l i n e s  a t  a concentrat ion of 2 ug/ml. I n -  
h i b i t i o n  o f  r3H] thymidine and [3HJ l euc ine  uptake i n  both L1210 and Ra j i  c e l l s  
occurred a t  1 ug/ml. 
and v i a b i l i t y  o f  both c e l l  l i n e s  were normal. With normal human lymphocytes CytO- 
t o x i c i t y  o f  A l terso lanol  A was found a t  a concentrat ion o f  5 ug/ml. 

Macrosporin was c y t o t o x i c  a t  10 ug/ml b u t  a t  5 u g h 1  growth 
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HIGH RISK LmpHoID MALIGNANCIES: FRACTIONATED ?oTAL BODY IREADLITION AND HIGH K6E 
D 513 CYULFKSFHAMTDE mmm BY m MARROW TRA" WRDJG FIRST CCMPLFPE m s s ~ m .  
David S. Snyder, Auayporn P. Nademanee, Philip J. Bienmn, Gerhard M. Schmidt, k g a r e t  R. 
O'Donnell, Stephen J. Fon~mn and Karl G. Blume, C i t y  of Hope National Medical  Center, M e ,  CA 
91010. 
Be- April 1983 and June 1986, 28 adult patients (pts) [age range 16-38 y e a r s ,  median: 23 years] 
with hlgh risk lymphoid malignancies were treated during their f i r s t  complete rexission (CR) with a 
uniform preparatory regimen [fractionated to ta l  body irradiation with 11 x 120 cGy and 
cyclophosphandde 100 nog/kgJ followed by allogeneic bone =row transplantation (BMT) fran 
hlstocompatlble sibling donors. S S  pts  had malignant lympham with extranodal involvement [as. 
bone m a #  or skin] at the time of diagnosis and four of them are a l i v e  and in  continued CR 4, 10, 
17 and 42 months a f te r  BQ; me pt  died with chronic graft-versus-host disease and one relapsed 
after RQ. knty-two pts  had acute lymphoblastic leukemia (ALL) and 17 of them had one or more of 
the fol lwing risk factors at presentation: WBC >25,000/~1, dvanosanal translocations, 
extrdullaty leukeoda, age >X, or  requirement for more than six weeks of chemotherapy t o  reach 
CX. Currently. 17 of the 22 ALL pts  are al ive and i n  continued CR for 7-40 mnths [median: 22 
months] after BQ; the actuarial disease-free survival rate is 74%. Three ALL p t s  r e l a p d  af ter  
BQ [actuarial relapse rate: I S ]  and 2 pts  developed acute graft-versus-host disease followed by 
fatal Interstitial pneumonia. (xlr data indicate that  bone marrow ablation with high dose 
radiochamtherapy followed by allogeneic bone marrcw transplantation leads t o  prolonged 
d i n f r e e  survival and probably cure i n  approdmately tw*thirds of patients w i t h  high risk 
lymphold malignancies. 

HIGH-DOSE CYTOSINE ARABINOSIDE (HDARA-C) AND DAUNORUBICIN AS BRIEF CONSOLIDATION 
D 514 OF ACUTE NON-LWPHOCYTIC LEUKEMIA ( ~ L L )  IN FIRST REMISSION: ~ h l  UPDATE, SN woiff ,  
GL P h i l l i p s ,  RH Herzig, HM Lazarus. RS Ste in  and GP Herzig, Vanderbilt Universi ty ,  Nash- 
v i l l e  TN 37232, Cleveland Cl in ic  Foundation, Cleveland OH 44106, Case Western Reserve Uni- 
v e r s i t y ,  Cleveland OH 44106 and Washington Universi ty ,  S t .  Louis MO 63110. Beginning i n  
1979, 52 adul t  p a t i e n t s  with ANLL induced i n  f i r s t  remission with standard therapy received 
HDARA-C and Daunorubicin as intensive consolidation. HDARA-C a t  a dose of 3 gm/m2 was 
infused over 1 hour every 1 2  hours f o r  6 days (12 doses) followed by Daunorubicin a t  a dose 
of 30 mg/m2 d a i l y  for  3 days. The median age of a l l  pa t ien ts  was 38 years  (range 14-65). 
The median i n t e r v a l  from obtaining complete remission t o  beginning HDARA-C was 1 month 
(range 1-14) with however only 2 pa t ien ts  having an in te rva l  grea te r  than 2 . 5  months. 31 
pa t ien ts  received 1 cycle  of consol idat ion,  20 p a t i e n t s  2 cycles  and 1 pa t ien t  3 cycles .  
Severe infec t ion  w a s  the  most common reason f o r  not  administering a second cycle  although 
only 3 p a t i e n t s  (6%) died during consol idat ion.  After  consol idat ion.  no fur ther  therapy 
w a s  administered. As of August 1386, the overa l l  a c t u a r i a l  p robabi l i ty  of continued 
complete remission (ccr )  is 52%. 13 pa t ien ts  have been i n  remission f o r  more than 3 years 
from diagnosis  and the survival  curve appears to plateau.  The probabi l i ty  of c c r  for  the 
22 pa t ien ts  l e s s  than 35 years  o ld  is 76%. A s  expected with t h i s  intensive but non-marrow 
abla t ive  t reatment ,  myelosuppression was formidable. A s  shown by t h i s  s tudy,  br ie f  
intensive consol idat ion with HDARA-C has resu l ted  i n  a la rge  proportion of pa t ien ts  
remaining i n  ccr. These r e s u l t s  a r e  comparable t o  bone marrow t ransplan ta t ion  i n  f i r s t  
remission and suggest t h a t  comparative s tud ies  be performed. 

INFLUENCE OF LOW MOLECULAR WEIGHT B CELL GROWTH FACTOR (BCGF) AND IL-2 ON HUMAN 
D515 B CELL PRECURSOR ALL 

Bernhard Wbrmann* and Tucker W. LeBien*, Department of Laboratory Medicine and Pathology, 
University of Minnesota, Minneapolis 

We have studied the influence of the 12 kD BCGF on pro l i fe ra t ion  and d i f fe ren t ia t ion  of B 
ce l l  precursor ALL (non-Blnon-T ALL) .  P a r t i a l l y  purif ied BCGF was obtained from Cytokine 
Tech., Buffalo, N.Y., and contained no detectable  IL-1, IL-2 or 
(>go% leukemic b l a s t s )  from 36 pa t ien ts  w i t h  B c e l l  precursor ALL were incubated w i t h  
various concentrations o f  BCGF for  96 h and pulsed w i t h  3H-TdR for  the l a s t  8 or  16 h. 
27/36 pa t ien ts  ( 7 5 % )  BCGF induced a s ign i f icant  increase of 3H-TdR incorporation, w i t h  sti- 
mula t ion  indices ranging from 2-129. T h e  leukemic cell spec i f ic i ty  of the BCGF response was 
confirmed on CALLA+ c e l l s  isolated by ce l l  sorting. After incubation of bm from 11 pat ien ts  
f o r  24 h ,  6-54% of the cells expressed IL-2 receptors  as determined by anti-Tac binding. 
Recombfnant IL-2 i n  concentrations from 10-1000 U / m l ,  however, did not induce pro l i fe ra t ion  
of the ce l l s .  T h e  B 
ce l l  antigen CD20/p35 fs acquired during B c e l l  maturation. 
CALLA'. CD20- ALL were incubated w i t h  either BCGF, IL-2 a t  250 U/ml, BCGF + 14-2 or medium 
alone for  48 h. 
enhanced i t s  expression i n  the 3 pa t ien ts  who responded to  BCGF. 
induce pro l i fe ra t ion  and d i f fe ren t ia t ion  of leukemic B ce l l  precursors. 

-IF. Bone narrow aspi ra tes  

In 

A synerg is t ic  e f f e c t  of IL-2 w i t h  BCGF was observed i n  1/10 pat ients .  
Cel l s  from 7 pa t ien ts  w i t h  

BCGF induced CD20 expression i n  3/7 pat ients .  IL-2 did n o t  Induce CD20 but  
We conclude tha t  BCGF can 




