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Keynote Address 

0176 THE MOLECULAR BASIS OF CANCER, David Ba l t imore ,  Whitehead I n s t i t u t e  f o r  
Biomedical  Resesarch, Nine Cambridge Center,  Cambridge, MA 02142 

The d i scove ry  t h a t  oncogene a c t i v a t i o n  u n d e r l i e s  much o f  human and animal cancer has 
r a i s e d  a myr iad  o f  focused ques t i ons  i n  a f i e l d  where t h e  o p p o r t u n i t y  f o r  focused t h i n k i n g  
p r e v i o u s l y  d i d  n o t  e x i s t .  We now w ish  t o  know which oncogenes a re  a c t i v e  i n  which tumors, 
how they  go t  ac t i va ted ,  and what r o l e  each oncogene p lays  i n  t h e  o v e r a l l  ma l ignant  
phenotype. These a r e  n o t  easy ques t i ons  and may n o t  l e n d  themselves t o  easy 
genera l i za t i ons .  It i s  l i k e l y  t h a t  any one tumor t y p e  can be produced by many subsets o f  
t h e  c o n s t e l l a t i o n  o f  p o t e n t i a l l y  a c t i v e  oncogenes. 
between man i fes ta t i ons  o f  t h e  apparen t l y  same tumor may have t h e i r  o r i g i n  i n  t h e  s p e c i f i c  
s e t  o f  oncogenes a c t i v e  i n  those tumor c e l l s .  
bo th  by c e l l  t y p e  and by a c t i v e  oncogene. 
e x p l i c i t  i dea  o f  how each oncogene a c t s  and what a re  i t s  e f f e c t s  on c e l l s .  
has been concen t ra t i ng  i t s  a t t e n t i o n  on a s i n g l e  oncogene, t h a t  o f  t h e  Abelson murine 
leukemia v i r u s .  Th is  v i r u s  c a r r i e s  a p r o t e i n - t y r o s i n e  k inase  a c t i v i t y  as p a r t  o f  i t s  
oncogene produc t  and t h e r e f o r e  migh t  appear t o  be in te rchangeab le  w i t h  t h e  many o the r  
oncogenes t h a t  encode such an a c t i v i t y .  
t y r o s i n e  k inase  has s p e c i f i c  p r o p e r t i e s  bo th  i n  t h e  range o f  c e l l s  i t  w i l l  t r ans fo rm and 
i n  t h e  b iochemica l  parameters o f  i t s  k inase. Thus, even w i t h i n  a ca tegory  o f  oncogenes, 
t h e  s p e c i f i c  gene may have s p e c i f i c  t rans fo rma t ion  p roper t i es .  

I n  f a c t ,  t h e  s u b t l e  d i f f e r e n c e s  

Mal ignancy may u l t i m a t e l y  be ca tegor ize t i  
To u t i l i z e  such i n f o r m a t i o n  we must have an 

Our l a b o r a t o r y  

We have found, however, t h a t  t h i s  p r o t e i n -  

Oncogenes 

0177 ras ONCOGENES AND THE INITIATION OF CARCINOGENESIS, Mariano Barbacid,  Saraswati 
Sukumar, Helmut Zarbl ,  Anne Ar thur ,  and D i o n i s i o  Mart in-Zanca, Developmental 
Oncology Sect ion,  NCI-Freder ick Cancer Research F a c i l i t y ,  P.O. Box B, F reder ick ,  
Maryland 21701 

We have u t i l i z e d  animal tumor model systems t o  i n v e s t i g a t e  t h e  r o l e  o f  oncogenes i n  tumor 
development. Admin i s t ra t i on  o f  a s i n g l e  dose o f  carc inogen t o  female r a t s  d u r i n g  t h e i r  sexual  
development l e d  t o  t h e  e f f i c i e n t  and rep roduc ib le  i n d u c t i o n  o f  mammary carcinomas. DNAs i so -  
l a t e d  from these tumors were t e s t e d  i n  gene t r a n s f e r  assays i n  o rde r  t o  i d e n t i f y  oncogenes ca- 
pab le  o f  t rans fo rm ing  NIH/3T3 c e l l s .  To date, t rans fo rm ing  genes have been de tec ted  i n  f i f t y -  
one o€  seventy-two tumor DNAs tes ted .  
as t h e  H-ras oncogene. The frequency o f  H-ras a c t i v a t i o n  appears t o  be determined by t h e  t ype  
o f  carcinogen u t i l i z e d .  H-ras oncogenes w e r e p r e s e n t  i n  83% o f  t h e  mammary carcinomas induced 
by n i t roso-methy l -u rea  ( N M U r b u t  on l y  i n  21% o f  tumors induced by 7-12-d imethy lbenz(a)an thra-  
cene (DMBA). The reason f o r  t h i s  d i f f e r e n c e  i s ,  as y e t ,  unknown. I n t e r e s t i n g l y ,  G u l l i n o  and 
co-workers have shown t h a t  t h e  m a j o r i t y  o f  t h e  NMU-induced tumors a re  hormone independent. 
I n  con t ras t ,  on l y  a smal l  f r a c t i o n  o f  those induced by DMBA w i l l  reach f u l l  n e o p l a s t i c  growth 
if t h e  r a t s  a re  ovar iec tomized d u r i n g  tumor development. Thus, i t  i s  poss ib le  t h a t  oncogene 
a c t i v a t i o n  may i n f l u e n c e  the  need o f  hormonal s t imu lus  d u r i n g  tumor p rogress ion .  

NMU i s  a d i r e c t  a c t i n g  a l k y l a t i n g  agent t h a t  p r e f e r e n t i a l l y  methy la tes  t h e  N7 and t h e  O6 
p o s i t i o n s  o f  deoxyguanosine residues. 
deoxyguanosine can be e f f i c i e n t l y  u t i l i z e d  as a template.  
r e c t  t h e  i n c o r p o r a t i o n  o f  thymid ine  i n s t e a d  o f  deoxycytosine res idues  l ead ing  t o  the  c r e a t i o n  
o f  G i A missense muta t ions ,  un less  me thy la t i on  i s  repa i red  be fo re  DNA syn thes is .  The na tu re  
o f  t h e  muta t ions  respons ib le  f o r  t h e  mal ignant  a c t i v a t i o n  o f  t h e  H - r a s  locus  i n  t h i s  animal 
model system has been inves t i ga ted .  T h i r t y - s i x  NMU-induced tumors known t o  con ta in  a c t i v a t e d  
H-ras oncogenes were examined. Each H-ras oncogene e x h i b i t e d  t h e  same a c t i v a t i n g  muta t ion ,  
a I n  con t ras t ,  
none o f  t h e  t h r e e  H-ras oncogenes i d e n t i f i e d  i n  OMBA-induced tumors conta ined any muta t ions  
a f f e c t i n g  t h i s  c r i t i c a l  codon. 
t h a t  t h e  G + A muta t ions  respons ib le  f o r  t h e  mal ignant  a c t i v a t i o n  o f  t h e  H-ras locus  i n  these 
tumors a re  t h e  d i r e c t  consequence o f  t h e  mutagenic a c t i v i t y  o f  NMU. C o n s i d n n g  t h a t  these 
mammary carcinomas were induced by a s i n g l e  i n j e c t i o n  o f  NMU, a carcinogen o f  very  sho r t  h a l f  
l i f e ,  t h e  above r e s u l t s  imp ly  t h a t  ma l ignant  a c t i v a t i o n  o f  H-E oncogenes i s  concomitant w i th ,  
and presumably respons ib le  fo r ,  t h e  onset o f  carc inogenes is  i n  t h i s  animal model system. 
Supported i n  p a r t  by N C I ,  under c o n t r a c t  No. N01-CO-23909 w i t h  L i t t o n  B ione t i cs .  

I n  each case, these t rans fo rm ing  genes were i d e n t i f i e d  

Whereas N 7  methy la t i ons  induce r e p a i r  systems, 06Me- 
However, 06Me-deoxyguanosines d i -  

A t r a n s i t i o n  i n  t h e  second deoxyguanosine res idue  o f  i t s  t w e l f t h  codon. 

The s t r i k i n g  s p e c i f i c i t y  o f  these f i n d i n g s  s t r o n g l y  suggests 
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0178 I‘D-. CEKZTICS OF B CELL hmPLA3S OF ADULTS, C ~ r l o  1:. Croce, 
The W i s t a r  I n s t i t u t e ,  Xt’l and Spruce S t ree t ,  Philadelphia, PA 19104 

W e  have used reconbinant D M  technologies to  cl-one the chrormsocal 
joinings Setween hurlan c h r o m s m  11 and 14 and between chromsomes 
14 and 12  which are involved i n  chronic l p p h o c y t i c  leu!:emia, d i f fuse  
B c e l l  l y q h o m ,  multiple myeloma and f o l l i c u l a r  lynphoma i n  mn. Ttm 
t i i f ferent  loci, residing on band 11513 and 13~121 have been identifiec;. 
These l o c i  a r e  involved i n  the  pathogenesis of the  majority of h m n  B 
c e l l  neoplasm. 

Retroviruses, Oncogenes, Chromosomes and Leukemia 

0179 AMPLIFIED ONCOGENES AND mc PROTEIN IN TUMOR CPLLS 
Kari Alitalo, Kalle Saksela and Robert Winqvist: Department of Virology and 

Recombinant DNA Laboratory, University of Helsinki, Haartmaninkatu 3 ,  00290 Helsinki 29, 
FINLAND We have discovered several cases of oncogene amplification i n  human tumor cell 
lines and human tumors. The c-@ gene is expressed o n l y  in immature hematopoietic cells 
and in the COLO 201/205 cells where it is amplified. The amplified copies of c-+ 
reside in tw@ marker chromosomes that may have evolved from chromosome 6 by complex 
chromosomal rearrangements. This suggests that c-+ was amplified in situ in a segment 
that became translocated to the marker chromosome without the extrachromosomal 
intermediate form of double minute chromosomes. There is an enhanced frequency of sister 
chromatid cxchanges at the site of c - e  amplification. The c - 5  oncogene is amplified 
in sporadic cases of colon carcinoma and in several human small-cell lung cancers. The 
amplified copies of c-E often reside in double minute chromosomes OK in homogeneously 
staining 
accompanied by adundant exrrssion of c - 5  RNA and protein. The protein products of 
cellular and viral 5 oncogenes are located in nuclei by immunofluorescence. N o s  
fluorescence is found i n  nucleoli. In mitotic cells, the antigens are not found 
associated with metaphase chromosomes, but are diffusely distributed throughout the 
cytoplasm. Cytoplasmic 5 fluorescence is first observed when chromatin begins to 
condense in early pophase. Granular nuclear 5 fluorescence is again discerned in 
telophase cells, when the nuclear envelope is formed and becomes more prominenet upon 
cytokinesis, when the diffuse cytoplasmiE staining is lost. 

chromosomal regions of marker chromosomes. The amplification of  c - 5  is 

0180 LEUKEMIA INDUCTION BY A TYPE-B RETROVIRUS, L a r r y  0. Ar thur ,  J u d i t h  K. B a l l ,  and 
Gregory A. Dekaban, (PRI) NCI-Freder ick Cancer Research F a c i l i t y ,  F reder ick ,  MD 

21701 and U n i v e r s i t y  o f  Western Ontar io ,  London, Ontar io ,  C A  N6A 5 1  

A h i g h l y  leukemogenic Type-B r e t r o v i r u s  was i s o l a t e d  from a DMBA-induced thymic lymphoma 
o f  CFW/D mice. 
t h a t  o f  Type-B r e t r o v i r u s e s  t h a t  induce mammary tumors. Th is  leukernogenic v i r u s  induces 
thymic lymphomas i n  100% o f  i n t r a t h y m i c a l l y  i nocu la ted  newborn mice w i t h i n  35 t o  40  days 
pos t  i n j e c t i o n .  Tumor i n d u c t i o n  i s  comple te ly  and s p e c i f i c a l l y  i n h i b i t e d  by monoclonal 
an t i bod ies  prepared aga ins t  t h e  major envelope p r o t e i n  o f  C3H-mouse mammary tumor v i r u s  
(MMTV) a t  d i l u t i o n s  o f  g rea te r  than 1:1000. A l l  thymic  lymphomas induced by t h i s  v i r u s  
have newly i n t e g r a t e d  Type-B p r o v i r a l  sequences i n t e g r a t e d  i n  an apparent nonrandom 
fashion. S i t e  o f  i n o c u l a t i o n  was no t  t h e  de termin ing  f a c t o r  i n  t ype  o f  tumor induced by 
t h i s  Type-B v i r u s  because 100% o f  t h e  female mice i nocu la ted  i n t r a t h y m i c a l l y  w i t h  C3H- 
and C3Hf-MMN developed mammary tumors 4 t o  12 months pos t  i n j e c t i o n  w i t h  no lymphomas. 
Th is  leukemogenic Type-B v i r u s  i s  a n t i g e n i c a l l y  and g e n e t i c a l l y  d i s t i n c t  f rom MMTV i s o -  
l a t e d  from C3H, GR, C3Hf, and R I I I  mice as revea led  by b ind ing  o f  monoclonal a n t i b o d i e s  
t o  t h e  major envelope p ro te in ,  pep t ide  maps o f  t h e  major  i n t e r n a l  p ro te in ,  and r e s t r i c t i o n  
endonuclease ana lys is .  Low l e v e l s  o f  Type-B endogenous sequences i n  t h e  mouse genome make 
t h i s  l ymphot rop ic  Ty e B r e t r o v i r u s  an e x c e l l e n t  model f o r  s tudy ing  genet ic  i n t e r a c t i o n  
i n  t h e  i n d u c t i o n  o f  Yeikemias by re t rov i ruses .  

The b i o l o g i c a l  behav io r  o f  t h i s  Type-B r e t r o v i r u s  d i f f e r s  markedly f rom 
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0181 C-ABL AND ECR F ? F " G " S  IN PH'-NEGATIVE WL, Claus R. Bartram', Annelies de m, GerardGrosveld2; University Childrens Hospital, E-7900 Ulm, W.Gemyl, 
Department of Cell Biology and Genetics, Erasinus University Rotterdam, The Nether- 
lands 2. 

Chromosomal analysis of a patient with chronic myelocytic leukemia (CML) 
revealed a translocation (9;12) without a detectable Philadelphia chromo- 
some (Ph' ) . Using molecular approaches we demonstrate 
1 )  a rearrangement within the CML breakpoint cluster region (&)on chro- 

mosome 22 and 
2) a joint translocation of bcr and c-abl oncogene sequences to the deri- 

vative chromosome 12. 
These observations support the view that sequences residing on both, chromo- 
some 9 (c-abl) and 22 (bcr) are involved in the generation of CML and 
suggest that a subset ofh'-negative patients may in fact belong to the 
clinical entity of Phl-positive CML associated with a better prognosis. 
Detection of c-abl/bcr rearrangements thus seems to be of value in the 
classification of human leukemias. 

0182 SIZE ANALYSJS OFISENDAT VIRUS PHWTEIL VESICLLS CONTAINING EPSTEIN-EARR VIeUS DNA 
Ronald Bartzatt , Charles Kuszynski, Pathology, UWC, Omaha, Ne. 68105. U.C.S.D. 

Cancer Center T-011, La Jolla, Ca. 92093. 
Gene transfer by reconstituted Sendai Virus envelopes (RSVE) is a well known procedure of 
studying carcinogenesis of Epstein-Earr Virus. Previous studies showed that the internal 
volume (represented as the percent of total volume) of vesicles correlated with the amount 
of protein present. 
5.6 mg protein/ml respectively. 
The amount of solubllized Sendai Virus protein used In this study is what we consider 
a standard. system, that is 1.k The majority of entrapped DNA is contained 
within vesicles with a diameter in the range of 0.1 micron to 0.35 micron. The vesicles 
can be fractionated by size on a Sephacryl 1000 column of dimensions 0.9 X 25 cm and flow 
rate 0.33 ml/mlnute. with monodispersed polystyrene beads from 

entrapped in quantit3es roughly gaussian in distribution by vesicles falling within the 
size range previously described. 
(1.4 mg protein/ml) the amount of DNA entrapped increases as the amount of DNA per 
solubilization increases up to 20 microgram total DNA/solubilieation. 
amount of DNA after this point saturates the solubiliaation system and lower entrapp- 
rnentrresults. 
obtained by using proper experimental parameters. 

Volumes of 2.1 %, 4.2 %, and 17.6 % correlated with 0.7, 1.4, and 
Now its found that a size distribution of RSVE exists. 

protein/ml. 

The column is calibra 
kolysciences with UV detection. By using P 3P labeled DNA we found that the DNA is 

In addition, with protein content held constant 

Adding a greater 

These results suggest that more efficient gene transfer by RSVE can be 

0183 
David Baltimore. Whitehead Institute, Cambridge, MA 02142 

lymphoid cells in vitro. We have established NIH 3T3 fibroblast 
cell lines which express v - e  antisense mRNA by DNA transfection 
and selection for the antisense mRNA expression. Cells were 
cotransfected with the plasmid pSV2-Neo and with a plasmid 
containing the V-Abl gene coding for PlOO protein protein in reverse 
orientation to a MuLV LTR. NIH 3T3 cell clones selected for G418 
(Neo) resistance were screened for expression of v-&, mRNA and 3 
clones expressing high levels were selected for further studies. 
The three cell clones were exposed to infection with various 
transforming retroviruses in vitro and were found to be highly 
resistant specifically to A-MuLV transformation. The antisense 
expressing cells were 100-1000 fold more resistant than normal NIH 
3T3 or NIH cells transfected with a control plasmid. We have found 
no significant protection of these cells against other transforming 
viruses like Harvey-Murine Sarcoma virus and Moloney Sarcoma virus. 
We are currently investigating the mechanism for the transformation 
protection effect. 

MOUSE FIBROBLASTS EXPRESSING A NEGATIVE-SENSE v - e  MESSAGE 
ARE PROTECTED FROM A-MuLV TRANSFORMATION. Yinon Ben-Neriah and 

Abelson murine leukemia virus transforms murine fibroblasts and 
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0184 MODULATION OF HTLV-I EXPRESSION BY SELECT VITAMINS. J a m e s  R. Blakeslee, The  
Ohio S t a t e  University, Columbus, Ohio, N. Yamamoto  and Y .  Hinuma, Ins t i tu te  f o r  Virus 
Research  Kyoto  University, Kyoto,  Japan. 

Human T - c e l l  Leukemia Virus Type  I (HTLV-I) was  induced by MNNG and IUdR in t h e  hlT-1 ce l l  line. 
Virus expression was  monitored by immunofluorescence microscopy with GIN-14, mouse monoclonal 
antibodies d i rec ted  toward  p19 and  p24-specific virus polypeptides. MNNG (0.1 pg/ml) and  lUdR (50 
pg/ml) both induced virus synthesis in MT-I cells. MNNG-induced virus expression peaked be tween 
24 and  48 hr, whereas  IUdR induced maximum virus expression be tween 48 and 72 hr incubation. 
Superinduction resulted when MNNG was added to ce l l s  induced 48 h r  previously i th IUdR, but  no t  
wi th  concomi tan t  t rea tment .  Thirteen-cis re t ino ic  acid,  retinol,  retinol aldehyde and retinol acetate 

M-109M) w e r e  concomi tan t ly  added with IUdR to MT-I ce l l s  f o r  24, 48 and 72 hr incubation. 
All inhibited virus induction to various degrees.  The  retinoids w e r e  ranked as to inhibitory activity:  
Retino1)retinoic ac id>re t ino l  a1dehyde)retinol acetate. The  most  sensit ive period f o r  inhibiting IUdR 
induction by re t ino ic  ac id  was 24 hr post-induction or  with Concomitant t r e a t m e n t .  Vitamin C and  
vitamin E inhibited IUdR induction most  e f fec t ive ly  with 48 hr incubation. Retinol and vitamin C 
a lso  inhibited virus induction by MNNG. None of t h e  retinoids, vitamin C or E significantly inhibited 
virus expression in non-induced cells, nor w e r e  tox ic  to t h e  ce l l s  a t  t h e  concent ra t ions  used in these  
experiments.  

0185 IN VITRO AND IN VIVO EFFECTS OF A MuLV RECOMBINANT CONTAINING V - G ,  B. Kay 
Brightman and Hung Fan, University of California, Irvine, California 92714 

A recombinant retroviral genome containing the v-% gene from myelocytomatosis virus 29 
inserted into the genome of Moloney murine leukemia virus was constructed by molecular 
cloning. The recombinant clone, pM-MuLV(myc), was designed to encode a gag-myc fusion 
protein. pM-MuLV(myc) DNA was introduced into NIH-3T3 cells by contransfer with a dominant 
selectable drug-resistance plasmid. pM-MuLV(myc)-containing cell colonies (Mo-myc) had a 
morphology similar to parental NIH-3T3 cells. However, infection of Mo-myc cells with 
amphotropic or Moloney murine leukemia virus (Am-MuLV or Mo-MuLV) resulted in morphological 
transformation and formation of foci of densely packed, highly refractile cells overgrowing 
the monolayer. Virus rescued by Am-MuLV superinfection of Mo-myc cells transformed and 
immortalized fibroblasts and macrophages upon in vitro infection of mouse embryo cell 
cultures, parallel to the effects of MC29 in chick embryo cells. However, inoculation of 
neonatal NIH-Swiss mice with M-MuLV(myc)/Am-MuLV resulted in rapid development (6-12 weeks) 
of lymphoblastic leukemia instead of myeloid disease. 
alone causes lymphoblastic leukemia in inoculated mice at six to twelve'knonths (Rasheed, S . ,  
et al., Virology 130, 439-451 ( 1 9 8 3 ) ) .  Thus, while M-MuLV(myc) demonstrated capacity to 
transform fibroblasts and myeloid cells in vitro, it appeared to accelerate the weak leuke- 
mogenic potential of the helper MuLV in vivo. 

Previous repore indicate that Am-MuLV 

0186 EQUENCES, E l i s e  

Molecular  Vi ro logy  and C a r c i n o g e n e s i s ,  BI-Basic Research  Program, NCI-Frederick Cancer 
Research  F a c i l i t y ,  F r e d e r i c k  MD 21701, b S e c t i o n  o f  G e n e t i c s ,  NCI, F r e d e r i c k ,  MD 21701 

R e t i c u l o e n d o t h e l i o s i s  virus ( s t r a i n  T )  (REV-T) i s  a r e p l i c a t i o n - d e f e c t i v e ,  a c u t e l y  t r a n s -  
forming  t y p e  C retrovirus t h a t  i n d u c e s  leukemia  i n  young t u r k e y s  and c h i c k e n s .  
c a r r i e s  a 1.42 k i l o b a s e  (Kb) sequence ,  te rmed v-=, t h a t  i s  d e r i v e d  from a t u r k e y  c e l l u l a r  
genome. 
retrovirus. 
We have c h a r a c t e r i z e d  a p o r t i o n  o f  one recombinant c l o n e  t h a t  i s  h i g h l y  r e l a t e d  t o  
v-re1 on both  t h e  n u c l e o t i d e  and p r e d i c t e d  amino a c i d  sequence  l e v e l s .  
u s e d r o d e n t  x human somatic c e l l  h y b r i d  l i n e s  t o  l o c a l i z e  t h e s e  c e l l u l a r  fi s e q u e n c e s  
t o  human chromosome 2. (Suppor ted  by NCI C o n t r a c t  N01-CO-23909) 

ISOLATION A N D  CHROMOSOMAL LOCALIZATION OF HUMAN CELLULAR R L 
B r o w n e l l l ,  S tephen  O'Brien , Wil l iam Nashz, and Nancy R i c k  ?Labora tory  o f  

R E V - T  

The p r e s e n c e  o f  v-= i n  REV-T i s  n e c e s s a r y  f o r  c e l l u l a r  t r a n s f o r m a t i o n  by t h i s  
We used a subc loned  p o r t i o n  o f  v-re1 t o  s c r e e n  a human genomic DNA l i b r a r y .  

In a d d i t i o n ,  we 
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0187 EXPRESSION OF HUMAN T CELL LEUKEMIA VIRUS TYPE I11 (HTLV-111) env AND LOR 
REGION IN E .  c o l i ,  Nancy T. Chang, Pranab Chanda, James H u a n g , m n  Ghrayeb 
and Dale BT-oTCentocor,  Inc., Malvern, PA 19355 

Human T Cell Leukemia Virus, type 111 (HLTV-111) has been identified as  the causative 
agent of Acquired Immunodeficiency Syndrome (AIDS). 
recently been cloned and was found to  be approximately 10 Kb i n  length. DNA 
sequencing analysis of HTLV-I11 genome has just  been completed. Several open reading 
frames were identified encoding the viral  gag, polymerase and envelope proteins. 
Similar to  HTLV-I and HTLV-I1 an extra long open reading frame ( L O R )  was identified a t  
the 3' terminus of the HTLV-111 genome. 
envelope protein and the LOR region was placed under the control of a lactose 
promoter. E. coli  transformants containing these plasmid expressed HTLV-111 antigens 
a re  immunologically reactive w i t h  the AIDS patients serum and not with normal human 
serum. Thus ,  these bacterial  expressed HTLV-111 polypeptides are recognized by 
antibodies specific t o  HTLV-I11 present i n  the AIDS patient blood. 
progress to  in jec t  these bacterial expressed polypeptides into laboratory animals for  
generating neutralizing antibodies for  HTLV-I11 and also to  develop valuable 
imnunodiagnostic or  therapeutic reagents u s i n g  the bacterial expressed proteins for  
diagnosis and treatment of the infectious AIDS. 

The genome of HTLV-I11 has 

The DNA sequences coding for HTLV-111 

Experiments are i n  

0188 A TEMPERATURE-SENSITIVE MUTANT OF AVIAN ERYTHROBLASTOSIS VIRUS AS AN ERYTHROID- 
SPECIFIC CLONING VECTOR, Ok-Ryun Choi ,  Cecelia T r a i n o r  and James Douglas Engel ,  
Nor thwes tern  U n i v e r s i t y ,  Evans ton ,  IL 60201. 

I n  o r d e r  t o  s t u d y  t h e  e x p r e s s i o n  of modi f ied  c h i c k e n  r e d  ce l l  g e n e s  w e  have developed  a n  
a v i a n  r e t r o v i r u s  v e c t o r .  The p r o v i r u s  l o c i  of Avian E r y t h r o b l a s t o s i s  V i r u s  (AEV) have  been 
i s o l a t e d  from a genomic recombinant DNA l i b r a r y  of HD6 cells ( a  producer  cel l  l i n e  c o n t a i n -  
i n g  t h r e e  i n t e g r a t e d  c o p i e s  of a t e m p e r a t u r e - s e n s i t i v e  t r a n s f o r m i n g  a l l e l e  [ t s  1671 of AEV; 
Beug -. C e l l ,  8 : 9 0 7 ,  1982). The t h e o r e t i c a l  advantage  of ts AEV o v e r  t h a t  of w i l d  t y p e  
AEV i s  t h a t  w e  may be a b l e  t o  g e n e r a t e  t r a n s f o r m e d  e a r l y  e r y t h r o i d  l i n e a g e  cells  whose d i f -  
f e r e n t i a t i o n  b lock  by t h e  v i r a l  onc gene  is r e l e a s e d  synchronous ly  by t h e r m a l  i n d u c t i o n .  
S i n c e  t h e  v-erbB gene product  h a s  been shown t o  be t h e  t r a n s f o r m i n g  a g e n t  of AEV, w e  can  
i n s e r t  modi f ied  c e l l u l a r  genes  i n t o  t h e  v-erbA l o c u s  w i t h o u t  a l t e r a t i o n  of t h e  t r a n s f o r m i n g  
a b i l i t y  of AEV. The c h i c k e n - e r y t h r o i d  s p e c i f i c  h i s t o n e  H5 gene h a s  been chosen as a test  
gene, and a series of mutants  of H5 have been g e n e r a t e d .  
We have sequenced  t h e  erbB gene from t h e  ts  167 a l l e l e  of AEV i n  o r d e r  t o  i d e n t i f y  t h e  
t e m p e r a t u r e  s e n s i t i v e  l e s i o n .  T h i s  ts a l l e l e  h a s  two deduced amino a c i d  s u b s t i t u t i o n s  
r e l a t i v e  t o  t h e  w i l d  t y p e  gene; w e  are c u r r e n t l y  c o n s t r u c t i n g  s u b s t i t u t i o n  n u t a n t s  w i t h  t h e  
w i l d  t y p e  v-erbB gene t o  de te rmine  which change c o n f e r s  t e m p e r a t u r e  s e n s i t i v i t y  in 
t h e  ts  allele.  Such a n  a n a l y s i s  may y i e l d  i m p o r t a n t  s t r u c t u r a l  i n f o r m a t i o n  a b o u t  t h e  
p h y s i c a l  p r o p e r t i e s  of t h e  c e l l u l a r  homolog of v-erbB ( t h e  e p i d e r m a l  growth f a c t o r  
r e c e p t o r ) .  

0189 
As measured by low density cloning and long term culture, a normal myc gene can stimulate 
growth of rat primary fibroblasts. However, replacement of the normal promotor by an 
heterolcgous promotor (e.g. mouse metallothionein promotor) gives a large increase in 
mRNA accumulationand a 5-15 fold enhancement of biological activity. This indicates a 
tight regulation of the normal rnyc promotor. We are currently investigating the role 
of the level of expression for cellular proliferation, using the metallothionein promotor. 

Expression and Eiological activity of the human myc gene in rat embryo fibroblasts, 
Francois DAUTRY and Nathalie NICOLAIEW, Jnstitut Gustave Roussy, 94805 VILLEJUIF. 
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0190 
Y. K i m ,  J .  L. Fox, J .  Getchell*,  C .  Cabradi l la*  and V .  S .  Kalyanaraman*. Department o f  
Molecular Biology. Abbott Laboratories, Abbott Park, North Chicago, I l l i n o i s  60064 and 
*Molecular V i ro logy Branch, Centers f o r  Disease Control,  At lanta,  Georgia 30333. 
The 24,000 molecular weight major i n t e r n a l  p r o t e i n  (p24) and the 15,000 molecular weight 
nuc le i c  ac id  b ind ing p ro te in ,  p15 of  human T-ce l l  leukemia v i r u s  type I 1  (HTLV-11) were 
subjeclcd t o  amino ac id  composition and amino-terminal amino a c i d  sequence analys is .  A 
comparison o f  amino a i cd  composition o f  p24 and p l 5  of  HTLV-I1 w i t h  those of  the 
analogous prote ins o f  HTLV-I revealed t h a t  these two p ro te ins  share ove ra l l  s i m i l a r i t y .  
Further, alignment o f  amino-terminal amino a c i d  sequence o f  the f i r s t  2 7  residues o f  p24 
and 34 residues o f  p15 from HTLV-I1 showed extensive sequence homology w i t h  analogous 
p ro te ins  o f  HTLV-I. These data suggest t h a t  though disease associated w i t h  HTLV-I i s  
malignant T-ce l l  leukemia whereas t h a t  associated w i t h  HTLV-I1 i s  a r e l a t i v e l y  benign 
v a r i a n t  o f  ha i r y -ce l l  leukemia, HTLV-I and HTLV-I1 are very c lose ly  re la ted  t o  each other  

HUMAN T-CELL LEUKEMIA V I R U S  TYPE 11: PRIMARY STRUCTURE ANALYSIS OF THE MAJOR 
INTERNAL PROTEIN, p24. AND THE NUCLEIC A C I D  BINDING PROTEIN,  p15, S .  G .  Devare. 

0191 THE HUMAN METALIOTHIONEIN (MT) GENES ARE INVOLVED IN REARRANGEMENTS OF CHROMOSOME 
No.16 IN ACUTE MYELOMONOCYTIC LEUKEMIA (AMMoL). Manuel O.Diaz, Michelle M.Le Beau, 

Heidi Holtgreve: Michael Karir.*and Janet D.Rowley. The University of Chicago, Chicago, I L  
60637 and*The University of Southern California, Los Angeles, CA 90033. 
The malignant hematologic diseases are characterized by nonrandom chromosomal abnormalities 
which are often associated with specific morphologic and clinical subsets. The inv(16)(p13 
q22) is present in 25% of AMMoL patients. The inv(l6) as well as the t(16;16)(p13;q22) and 
a de1(16)(q22) are associated with unique morphologic and cytochemical abnormalities of 
marrow eosinophils. Using in situ chromosomal hybridization, we have regionally localized 
the MT genes to chromosome No.16 at band q22 .  In cells from two AMNoL patients with an inv 
(16) this same probe, which hybridizes to all the MT genes, shows labelling of equal inten- 
sity on both arms of the inv(l6), indicating that the break at 16q22 splits the MT gene 
cluster. In cells from two AMMoL patients with a t(16;16) labelling was observed on both 
No.16 homologs, clustered aroundthe translocation junctions. These results indicate that in 
the t(16;16) the MT cluster is also split by the break at 16q22. Southern blot analysis of 
DNA samples prepared from leukemic cells of four patients with a inv(l6) and one patient 
with a t(16;16), revealed new unique restriction fragments hybridizing to the MT probe. 
Although the particular MT genes adjacent to the breakpoint have not yet been identified, 
these results suggest that the MT genes or their regulatory regions may play a role in the 
development of AMMoL with abnormal eosinophils by functioning as an "activating" sequence 
for an as yet unidentified cellular gene located at 16~13 analogous to an oncogene. 

0192 ANALYSIS OF THE ACUTE MYELOGENWS LEUKEMIA ( A N )  8;21 TRANSLOCATION, Harry A. 
Drabkin1s2, &nuel Diaz3, Cynthia M. Bradley1, Michel le  M. Le Beau3, Janet D.  
Rowley3, Jose T r u j i l l o b ,  Ann Cork4, and David Patterson1t2, lThe Eleanor 
Roosevelt I n s t i t u t e  for Cancer Research and 2The Un ive rs i t y  o f  Colorado Health 
Sciences Center, Denver CO; 3The Un ive rs i t y  o f  Chicago, Chicago I L ;  4M.D. 
Anderson Hospi ta l ,  Houston TX 

The 8;21 t rans locat ion,  t(8;2l)(qZZ.l;q22.3), i s  s p e c i f i c  f o r  the ML subtype of A M .  
have i s o l a t e d  the 21q+ chromosome as the only  i d e n t i f i a b l e  human mate r ia l  i n  a somatic 
c e l l  hybrid. 
located near the s i t e  o f  rearrangement on no. 8, i s  not  translocated. A r e s t r i c t i o n  
enzyme analys is  o f  the o r i g i n a l  t(8;21) leukemic c e l l  DNA probed w i th  c-E demonstrated 
no rearrangements i n  a 12.4 kb region, suggesting t h a t  the breakpoint must occur outs ide 
t h i s  region. 
t(8;21) A K  shows the same resu l t s .  
chromosome 21 s p e c i f i c  DNA sequences. We have i d e n t i f i e d  a sequence, CPPlGl, located i n  
reg ion  21q22.3+qter t h a t  i s  t rans located t o  the 8q- chromosome. Impor tant ly ,  persons 
with Down Syndrome ( t r isomy 21) have a markedly h igher  incidence o f  acute leukemia and 
the smallest reg ion of chromosome 21, when t r i somic ,  produces the Down phenotype 21q22. 
We propose t h a t  genes present on chromosome 21 may p lay  a r o l e  i n  the e t i o logy  of the 
t(8;21) A K .  
some mechanism such as an enhancer ac t i ng  a t  a distance may be involved. 

We 

As expected, c-E (Eq24) i s  present i n  the 21q+. However, c-E (8q221, 

A s i m i l a r  analys is  o f  the C-S reg ion i n  3 a d d i t i o n a l  p a t i e n t s  w i th  
The 21q+ hyb r id  has been usefu l  i n  mapping several 

If c-E i s  important i n  t h i s  disease, then our evidence suggests tha t  
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0193 
Recognition and k i l l i n g  of c e l l s  i n f e c t e d  wi th  murine leukemia v i r u s e s  by v i r u s - s p e c i f i c  o r  
tumor-spec i f ic  cy to tox ic  T lymphocytes (CTL) r e q u i r e  t h a t  bo th  r e t r o v i r a l  a n t i g e n s  and c l a s s  
I major h i s tocompa tab i l i t y  (MHC) a n t i g e n s  be  p re sen t  on t h e  s u r f a c e  of t h e  i n f e c t e d  c e l l .  
Using mouse c e l l s  which have been t r a n s f e c t e d  wi th  i s o l a t e d  s i n g l e  r e t r o v i r a l  genes and 
which a r e  expres s ing  s i n g l e  r e t r o v i r a l  p r o t e i n s ,  we have determined t h a t  t h e  v i r a l  envelope 
g lycopro te in  (gp70) i s  t h e  dominant an t igen  recognized  by v i r u s - s p e c i f i c  o r  tumor-spec i f ic  
CTL. Core v i r a l  an t igens  expressed  on t h e  s u r f a c e  of i n f e c t e d  o r  t r a n s f e c t e d  c e l l s  do no t  
appear t o  p l ay  a major r o l e  i n  t h e  c e l l u l a r  immune response .  High l e v e l s  of murine MHC 
gene products  a r e  r equ i r ed  f o r  e f f i c i e n t  CTL recogn i t ion  of i n f e c t e d  cel ls .  We demonst ra te  
t h a t  r e t r o v i r a l  i n f e c t i o n  of mouse c e l l s  induces  a r a p i d  and marked i n c r e a s e  i n  c e l l  s u r f a c e  
l e v e l s  of c l a s s  I !MC gene products  (H-2K, D and L) a s  shown by f l u o r e s c e n t  an t ibody l a b e l -  
i ng  and by s u s c e p t i b i l i t y  t o  l y s i s  by a l logene ic  CTL. This  i nduc t ion  of MHC p r o t e i n  ex- 
p re s s ion  is  mediated a t  t h e  genomic l e v e l ,  because h ighe r  l e v e l s  of H-2 mRNA and B-2 micro- 
g lobu l in  mRNA a r e  found i n  i n f e c t e d  c e l l s .  Under cond i t ions  which prevent  t h i s  i n c r e a s e  i n  
MHC gene expres s ion ,  CTL r ecogn i t ion  and k i l l i n g  of i n f e c t e d  c e l l s  i s  seve re ly  impaired. 
Transformation of a leukemia v i rus - in fec t ed  c e l l  l i n e  wi th  a murine sarcoma v i r u s  abo l i shes  
the  leukemia v i rus- induced  i n c r e a s e  i n  MHC express ion .  
n ized  poor ly  o r  n o t  a t  a l l  by v i r u s - s p e c i f i c  O K  tumor-spec i f ic  CTL. 

MURINE RETROVIRUSES CONTROL EXPRESSION OF CLASS I MHC ANTIGENS, Douglas V .  F a l l e r ,  
David C.  F lye r ,  and Steven J .  Burakoff ,  Harvard Medical School,  Boston, MA. 02115 

Such t ransformed c e l l s  a r e  recog- 

0194 GENETIC DETERMINANTS OF PATHOGENICITY I N  AKR NCF MuLV: ROLE OF p15(E).  Nancy G. 
Famu la r i l ,  C h r i s t i e  A.  Hol landz, Nancy H. H o p k i d  nd Paul V.  O'Donnel l l ,~Memorial  
S loan -Ke t te r i ng  Cancer Center,  New York, NY 10021, 'Center f o r  Cancer Research and 
Department o f  B io logy ,  MIT,  Boston, MA. 

One reg ion  o f  t h e  v i r a l  genome which d i s t i n g u i s h e s  nonpathogenic, endogenous e c o t r o p i c  MuLV 
o f  AKR mice f rom pathogenic,  MCF MuLV o f  t h a t  s t r a i n  i s  t he  carboxy te rm ina l  cod ing  reg ion  
o f  p15(E).  To determine whether p15(E) sequences c o n t r i b u t e  t o  t h e  pathogenic phenotype o f  
MCF MuLV, v i ruses  were cons t ruc ted  which c o n t a i n  p15(E) sequences f rom eco t rop i c  v i r u s .  
These cons t ruc ts  d i sp layed  d imin ished p a t h o g e n i c i t y  when assayed i n  AKR mice. A d e t a i l e d  
a n a l y s i s  o f  t h e i r  rep1 i c a t i o n  i n  thymus demonstrated t h a t  t h e  p15(E) c o n s t r u c t  spread 
th rough the  thymocyte popu la t i on  w i t h  a s lower  k i n e t i c s  than t h a t  o f  i t s  w i l d  t ype  counter -  
pa r t ,  b u t  e v e n t u a l l y  i n f e c t e d  a l l  c e l l s .  
was e q u i v a l e n t  i n  thymocytes i n f e c t e d  by the  c o n s t r u c t  o r  by w i l d  type  MCF v i r u s .  
thymocytes i n f e c t e d  by  the  p15(E) c o n s t r u c t  e x h i b i t e d  approx imate ly  1 0 - f o l d  lower  gp70 on 
t h e i r  c e l l  su r face  than d i d  w i l d  type  i n f e c t e d  c e l l s .  These r e s u l t s  suggest a b lock  i n  
i n t r a c e l l u l a r  p rocess ing  of P r E N V  p r o t e i n  encoded by the  p15(E) cons t ruc t .  Comparison o f  
env gene express ion  o f  t he  c o n s t r u c t  w i t h  i t s  w i l d  type  coun te rpa r t  i n d i c a t e d  t h a t  t h i s  
p rocess ing  d e f e c t  occurs  i n  f i b r o b l a s t s ,  b u t  i s  l e s s  
leukemias t h a t  do a r i s e  i n  mice i n f e c t e d  by  t h e  p l5 (Ey  c o n s t r u c t  express qp70 on t h e i r  c e l l  
surface a t  w i l d  type  l e v e l s ,  a r e s u l t  which suggests t h a t  regenera t i on  o f  t h e  w i l d  type  
v i r u s  i n  v i v o  may be r e q u i r e d  f o r  t rans fo rma t ion  t o  occur .  

The r a t e  o f  syn thes i s  o f  t he  v i r u s  PrEMV p r o t e i n  
However, 

ronounced than i n  thymocytes. The 

0195 
Effect of enhancer alterations on murine leukemia virus 
pathogenicity. Hung Fan and Brian Davis. Department of Molecular 
Biology and Biochemistry, University of California, Irvine, Ca. 
92717. Two variants of Moloney murine leukemia virus (M-MuLV) 
yere generated by molecular cloning. Transcriptional enhancers 
from polyoma virus (the PlO! autant) were inserted into the 
wild-type M-MuLV LTR, or into an M-MuLV LTR lacking the M-MuLV 
enhancers. Both variants grew well in NIH-3T3 fibroblasts, 
although with a slightly decreased infectivity-to-particle 
ratio. However, when inoculated into newborn NIH Swiss mice, the 
variant viruses were completely non-leukemogenic; in contrast, 
animals inoculated with wild-type M-MuLV developed typical thymic 
leukemia in 3-4 months. The variant viruses could be recovered 
from inoculated animals even months after injection, indicating 
that they could establish infection. This suggests that 
insertion of the polyoma enhancers into the M-MuLV LTR altered 
the ability of the virus to replicate in a tissue or cell type 
necessary for leukemogenesis. 

83 



Leukemia 1985 

0196 BIOLOGICAL ACTIVITY OF A RETROVIRUS CARRYING AN ACTIVATED N-ras GENE OF HUMAN 
ORIGIN, Erw in  F le i ssne r  and Miche le  Souyr i ,  Memorial S l o a n - M t e r i n a  Cancer Center,  
New York, NY 10021 

A c t i v a t e d  forms o f  t he  N-ras oncoqene have been i s o l a t e d  from a v a r i e t y  o f  neoplasms, 
pa r t i cu :a r l y  o f  t he  h e m o p G t i c  system. 
t r a n s f e c t i o n  a n a l y s i s  f rom human T - c e l l  leukemias. To e x p l o F t h e  oncogenic p o t e n t i a l  o f  
t h i s  gene we cons t ruc ted  a r e t r o v i r a l  v e c t o r  i n  which a human leukemia-der ived  N-ras 
sequence i s  t ransc r ibed  f rom a Woloney leukemia v i r u s  LTR and can be packaqed as a x t r o -  
v i r a l  p a r t i c l e .  Th i s  c o n s t r u c t i o n  was used t o  i n f e c t  newborn mice, as w e l l  as mouse bone 
marrow and spleen c e l l s  c u l t u r e d  under va r ious  cond i t i ons .  We found t h a t ,  i n  d i s t i n c t i o n  
t o  the  H-ras and K-ras members o f  t he  ras gene f a m i l y ,  N - r a s  does n o t  markedly s t i m u l a t e  
p r o l i f e r a E ;  o f  e r y t h r o i d  c e l l  p recursors  i n  v i v o  o r  i n  v i t r o .  The N-ras v i r u s  d i d  
s t i m u l a t e  1 im i ted ,  fac to r - independent  growth o f  granulocyte-macrophage p recu rso rs .  
I n v e s t i g a t i o n s  o f  t he  e f fec t  of t h i s  v i r u s  on lymphoid c e l l s  a re  i n  progress.  

We have repo r ted  N-ras oncogenes a c t i v e  i n  

0197 DISTRIBUTIOY OF PH' BREAKPOIYTS I N  THE BCR REGION OYCHROMOSOME 22, Nora 
Heisterkamp , John Groffen , Annelie-de K l e i n  and Gerard Grosveld'. 

'Oncogene Science Inc . ,  Mineola,  New York; 'Erastnus Un ive rs i t y ,  Rotterdam, The 
Nether lands. 
Chronic mye locy t i c  leukemia (CML) i s  a p l u r i p o t e n t  stem c e l l  d isease cha rac te r i zed  by 
the  presence of t he  Ph i l ade lph ia  chromosome ( P h ' ) .  The l a t t e r  chromosome c o n s i s t  o f  
chromosome 22 sequences and a reg ion  of  chromosome 9 encompassing the  c -ab l  oncogene. 
We have p r e v i o u s l y  demonstrated t h a t  on chromosome 22 t h e  b reakpo in t  i n  P h ' p o s i t i v e  CML 
occurs i n  r e g i o n  of up t o  5.8 kb, t h e  b reakpo in t  c l u s t e r  reg ion  ( b c r ) .  Bcr  i s  p a r t  o f  a 
p ro te in -encod ing  reg ion ;  by r e s t r i c t i o n  enzyme and h y b r i d i z a t T n  a n x y s i s  we have 
determined the  exon- in t ron  o r g a n i z a t i o n  o f  t h i s  gene on chromosome 22, thus  enab l i ng  t o  
r e d e f i n e  t h e  breakpo in ts  w i t h i n  bc r  o f  a number o f  p r e v i o u s l y  descr ibed CML p a t i e n t s .  
Th i s  i n fo rma t ion ,  i n  c o m b i n a t i o n w i t h  da ta  de r i ved  from the  s tud ies  o f  a number o f  
a d d i t i o n a l  CML p a t i e n t s .  c o n t r i b u t e  t o  e l u c i d a t e  the  r o l e  o f  bcr i n  CML on a molecu la r  
1 eve1 . 

0198 
CA. 
on chromosome rearrangements and gene ampl i f i ca t ion  were s tud ied .  
with e i t h e r  1mM o r  lOmM HU f o r  6 hours ,  HU was removed and c e l l s  were placed i n t o  medium 
containing bromodeoxyuridine. 
ges 
hours a f t e r  t h e  removal of H U ,  
a l l  metaphases observed a f t e r  t h e  HU t r ea tmen t s  had one o r  more chromosome abnorma l i t i e s ,  
including endoredupl icat ion,  polyploidy,  fragmented chromosomes and t h e  presence o f  ex t r a -  
chromosomal DNA. Control  and HU t r e a t e d  c e l l s  formed co lon ie s  i n  s o f t  agar ;  when c e l l s  were 
s e l e c t e d  i n  methotrexate  (MTX), a 5 t o  8 f o l d  inc rease  i n  t h e  number of MTX r e s i s t a n t  colon- 
i e s  w a s  induced by t h e  HU pretreatment .  Many HU p r e t r e a t e d  c e l l s  had amplif ied t h e  dihydro- 
f o l a t e  reductase (DHFR) gene. 
c e l l s  f o r  DNA con ten t  and DHFR content .  24  hours a f t e r  HU was removed, a subpopulation 
emerged from t h e  HU t r e a t e d  c e l l s  which w a s  l a r g e r  than c o n t r o l  c e l l s ,  contained increased 
DHFR and inc reased  DNA con ten t  p e r  c e l l .  This  abe r ran t  subpopulation w a s  t r a n s i e n t ;  it was 
72 hours a f t e r  t h e  HU w a s  removed. These abnormal c e l l s  had an increased frequency of re- 
s i s t a n c e  t o  MTX compared t o  con t ro l  c e l l s  and had a l a r g e  number of chromosome aberrations. 
we Propose t h a t  t r a n s i e n t  i n h i b i t i o n  of DNA syn thes i s  causes ove r rep l i ca t ion  of DNA in the 
recovery pe r iod  which l eads  t o  chromosome abe r ra t ions  and an increased frequency oc MTX 
r e s i s t a n c e .  

CHROMOSOME ABERRATIONS AND GENE AMPLIFICATION INDUCED BY HYDROXYUREA IN MOUSE 
LYMPHOMA CELLS. Anna B. H i l l  and Robert T. Schimke, B io log ica l  Sciences,  Stanford,  

DNA syn thes i s  was blocked 

HU induced a 2 t o  4 f o l d  inc rease  i n  s i s t e r  chromatid exchan- 

the  number of SCEs was t h e  same as c o n t r o l  c e l l s .  

94305. LS178Y mouse lymphoma c e l l s  were p r e t r e a t e d  with hydroxyurea (HU)  and e f f e c t s  

(SCEs); however, t h e  inc rease  i n  SCEs w a s  t r a n s i e n t .  I f  bromodeoxyuridine was added 6 
25% of 

The f luorescence-act ivated c e l l  s o r t e r  w a s  used t o  analyze 
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0199 VARIANT CHROMOSOMAL TRANSLOCATIONS I N  BURKITT LYMPHOMA C A N  OCCUR 3 '  TU THE 
C - M Y C  ONCOGENE AND ALTER I T S  TRANSCRIPTION,  Gregory F. H o l l i s ,  Chr is topher  
Denny, I a n  Magrath, J. Whang-Peng, and I l a n  R .  K i r s c h ,  NCI-Navy Medical  O n c o l q y  
Branch, Nat iona l  Naval Medical Center,  Bethesda MD 20814 

B u r k i t t  lymphoma c e l l s  have c h a r a c t e r i s t i c  t r a n s l o c a t i o n s  i n v o l v i n g  chromosome 8 and 
one o f  t h e  immunoglobul in gene con ta in ing  chromosomes 2, 14, and.22. Leno i r  descr ibed 
a c o r r e l a t i o n  i n  B u r k i t t  lymphoma between t h e  chromosome invo lved i n  v a r i a n t  t r a n s l o c a t i o n s  
and t h e  immunoylobul in l i g h t  cha in  produced, t h a t  i s ,  c e l l s  w i t h  t r a n s l o c a t i o n s  
i n v o l v i n g  chromosome 2 produced kappa immunoglobul in l i g h t  chains,  w h i l e  those B u r k i t t  
lymphomas w i t h  chromosome 2 2  t r a n s l o c a t i o n s  produced lambda immunoglobul in l i g h t  chains.  
We have descr ibed an except ion  t o  t h i s  c o r r e l a t i o n ,  BL 37, a kappa producing B u r k i t t  lym- 
phoma w i t h  an t (8 ;22 )  where t h e  t r a n s l o c a t i o n  b reakpo in t  on chromosome 8 i s  c lose  t o  t h e  
3 '  end o f  t h e  c-myc oncogene. We have now inves t i ga ted  another kappa immunoglobul in pro- 
duc ing  B u r k i t t  lymphoma, KK,  w i t h  an t (8 ;22 ) .  The t r a n s l o c a t i o n  b reakpo in t  on chromosome 
8 occurs  s w e r a l  k i l obases  3 '  t o  t h e  c-myc gene, y e t  t h e  c e l l  l i n e  produces h igh  l e v e l s  
o f  c-myc mHluH. 
5 '  t o  a V-J recombined lambda cons tan t  gene. 
ordered mechanism o f  r e a r r a y e m e n t  o f  human l i g h t  cha in  genes, lambda immunq lobu l i n  
genes remain i n  t h  g e r m l i n e  c o n f i g u r a t i o n  i n  kappa producers.  Our s t d i e s  on these 
B u r k i t t  lymphoma c e l l  l i n e s  i n d i c a t e  t h a t  v a r i a n t  t r a n s l o c a t i o n s  may no t  c o r r e l a t e  w i t h  
t h e  immunoglobul in l i g h t  cha in  p r d u c e d  and t h a t  chromosomal t r a n s l o c a t i o n s  t h a t  occur 
3 '  t o  yenes can e f f e c t  gene express ion  a t  a d i s tance .  

The t r a n s l o c a t i o n  breakpo in t  on chromosome 2 2  appears t o  have occured 
Th is  r e s u l t  i s  s u r p r i s i n g  because i n  t h e  

0700 CONFIGURATION AND EXPRESSION OF ME GENE ENCODING ME +CHAIN OF ME T-CELL 
RECEPTOR I N  HTLV-I INFECTED CELLS, Ruth F .  J a r r e t t ,  Huroaki  Mitsuya, Samuel Broder, 

D i m i t r i o s  T. Boumpas, Dean L. tlann, Rober t  C. G a l l o  and Marv in  S. Re i t z ,  Labora tory  o f  Tumor 
Ce l l  B io logy ,  Na t iona l  Cancer I n s t i t u t e ,  Bethesda, MD 20205 
h e  c o n f i g u r a t i o n  o f  t he  gene encoding the  6-chain o f  t he  T-ce l l  r ecep to r  (TCR) was 
s tud ied  i n  severa l  c e l l  l i n e s  i n f e c t e d  by the  human T -ce l l  leukemia v i r u s  type  I (HTLV-I) .  
I n f e c t i o n  o f  T -ce l l s  by HTLV-I r e s u l t s  i n  immunological  dys func t i on  i n c l u d i n g  impairment o f  
an t i gen  r e c o g n i t i o n  and l o s s  o f  t he  requ i rement  f o r  an t i gen  p resen t ing  c e l l s .  Most HTLV-I 
i n f e c t e d  c e l l  l i n e s  t h a t  were analyzed show rearrangement o f  t he  TCR gene. I n f e c t i o n  o f  
c loned T-ce l l s ,  w i t h  known a n t i g e n i c  s p e c i f i c i t i e s ,  by HTLV-I i n  v i t r o  does n o t  appear t o  
r e s u l t  i n  any change i n  the  genomic o r g a n i z a t i o n  o f  t he  TCR gene.- c loned c e l l  l i n e  
i n f e c t e d  w i t h  HTLV-I i n  v i v o  express sur face  imnunog lobu l in  and shows rearrangement o f  t he  
TCR gene. We have a l z s t u d i e d  express ion  o f  t he  TCR @-chain gene by RNA d o t  b l o t  and 
Nor thern  b l o t  analyses. Ce l l  l i n e s  i n f e c t e d  by HTLV-I express low l e v e l s  o f  t he  TCR gene; 
express ion  i s  approx imate ly  2 - f o l d  l e s s  than i n  PHA-st imulated lymphocytes and 8 t o  16- 
f o l d  l e s s  than i n  a T -ce l l  l i n e  pheno typ i ca l l y  s i m i l a r  t o  the  HTLV-I i n f e c t e d  c e l l  l i n e s  
examined. Furthermore, express ion  o f  t h i s  gene, a t  t he  mRNA l e v e l ,  decreases f o l l o w i n g  ~ 

v i t r o  i n f e c t i o n  by HTLV-I. 
f u n c t i o n  t h a t  f o l l o w  HTLV-I i n f e c t i o n .  

h i s  may he lp  e x p l a i n  some o f  t he  changes i n  immunological  

0201 CHARACTERIZATION OF THE MURINE-SPECIFIC LEUKEMIA VIRUS RECEPTOR FRORI 
L CELLS,  Pegram A .  Johnson a n d  Marsha R .  Rosner ,  Depar tment  o f  N u t r i t i o n  a n d  
Food  Science, Massachuset ts  I n s t i t u t e  o f  Techno logy ,  Cambr idge,  MA 02139 

T h e  hos t  recep to r  f o r  Moloney m u r i n e  leukemia  virus was so lub i l i zed  f rom mur ine  L ce l l  mem- 
b r a n e s  a n d  charac ter ized .  In i n i t i a l  s tud ies  des igned  t o  id-ntify a r e c e 2 t o r - r i c h  ce l l  l i ne ,  
d i f f e ren t  mouse ce l l s  wer2  screened for binding t o  Rloloney gp70, t h e  v i r a l  enve lope g l yco -  
p r o t e i n  wh ich  de termines  hos t  c e l l  binding spec i f i c i t y .  G 70 binding t o  mur ine  L ce l l s  was 
spec i f i c  a i l d  sa turab le  w i t h  a n  apparen t  Ka o f  4 x 108 Pl1-7, a n d  t h e  number  o f  recep to rs  p e r  
ce l l  (6 x lO5/cell: exceeded t h a t  o f  o t h e r  recep to r -con ta in ing  ce l l s  severa l  fo ld .  
i za t i on  of t h e  gp'i0 r e c e p t o r  w i t h  r e g a r d  t o  e x t r a c t i b i l i t y  by de te rgen ts  or chaot rop ic  agen ts ,  
p ro tease s e n s i t i v i t y  a n d  heat  dena tu ra t i on  sugges ts  t h a t  t h e  r e c e a t o r  i s  a n  i n t r i n s i c  membrane 
p r o t e i n .  
w i t h  acetone, spec i f i c  a n d  sa turab le  binding o f  gp70 c o u l d  b e  de tec ted .  T h e  so lub i l i zed  gp70 
r e c e p t o r  f rac t i on  was f u r t h e r  reso lved  by co lumn ch romatog raphy .  

Charac te r -  

U p o n  ex t -ac t ion  o f  L c e l l  membranes w i t h  0 . 2 %  deoxycho l ic  a c i d  a n d  p rec ip i t a t i on  

8 5  



Leukemia 1985 

0202 KEGULATEO EXPRESSION OF THE C-MY6 AN0 C-MYC ONCOGENES DURING 
ERYTHRUID DIFFERENTIATION I l a n  K.  K i r s c h ,  V i r g i n i a  B e r t n e s s ,  Jona than  
S i l v e r ,  and Gregory  F .  H o l l i s ,  NCI-Navy M e d i c a l  Oncology Branch, 
N a t i o n a l  Naval M e d i c a l  Cen te r ,  B e t h e x l a ,  MO 211814 

We have i n v e s t i g a t e d  t h e  e x p r e s s i o n  o f  t h e  genes c-myb, c-myc, and a l p h a  
g l o h i n  i n  m u r i n e  e r y t h r o i d  c e l l s  a t  d i f f e r e n t  s t a g e s  o f  deve lopmen t  as  
w e l l  as i n  two  mouse e r y t h r o l e u k e m i a  c e l l  l i n e s  w h i c h  can  be i nduced  t o  
t e r m i n a l l y  d i f f e r e n t i a t e  when exposed t o  d i m e t h y l s u l f o x i d e .  We f i n d  t h a t  
t h e r e  i s  a r e c i p r o c a l  c o r r e l a t i o n  between t h e  c e l l s  p r o d u c t i o n  o f  m e s s e y e r  
RNA f o r  c-myb and y l o h i n .  C-myc message shows a s i m i l a r  h u t  l e s s  d r a m a t i c  
d e c r e a s e  c o i n c i d e n t  w i t h  g l o b i n  p r o d u c t i o n .  C o i n c i d e n t  t o  t h e  a d m i n i s t a t i o n  
o f  an i n d u c i n g  agen t ,  d i m e t h y l s u l f o x i d e ,  t h e r e  i s  a r a p i d  t u r n o v e r  o t  myc 
and myh message subsequent t o  w h i c h  t h e  c e l l s  o f  t h e  i nduced  c u l t u r e  b e j i n  
t o  m a n i t e s t  s i g n s  o f  d i f f e r e n t i a t i o n .  We c o n c l u d e  t h a t  t h e  normal f u n c t i o n  
o f  t h e s e  oncogenes i n v o l v e s  a r o l e  i n  t h e  e a r l y  m a t u r a t i o n a l  s t a g e s  o f  
d w e l o p m e n t  o f  t h e  c e l l s .  
down r q u l a t e d  hy f o r c e d  d i t f e r e n t i a t i o n .  These genes  may p l a y  a r o l e  i n  
i n f l u e n c i w  t h e  s t a t e  o f  d i f f e r e n t i a t i o n  o f  t h e s e  c e l l s .  

I n  t h e  e r y t h r o l e u k e m i c  s t a t e  t h e  genes a r e  

0203 VARIABLE POSITION OF THE BREAKPOINT OF TI~E P H ~  TRANSMCATION IN CHRONIC MYELOGE::OUS 
LEUKEMIA(CML), D. Leibowitz, K. Schaefer-Rego, D. Popenoe, J. G. Mears, and A .  Bank, 
Columbia Univ., Depts. of Medicine, and Human Genetics, New York, NY 10032 

We have isolated a series of clones from a human recombinant DNA library which extends from 
13 kilobases(kb)5' to 11 kb 3 '  to the u - a i l  homologous region. These cloned human c-abl 
fragments have been used to examine the DNA structure and RNA expression of the 
patients with CML. We used these probes to examine Southern blots of 15 patients with CML 
and found new restriction fragments in 2 patients. By restriction mapping, the breakpoints 
in both these patients are closer to the v-obl homologous region than any previously 
described. Restriction mapping has also shown that the breakpoint location in chromosome(ch) 
22 is different in 1 patient from the region previously described to encompass these 
translocations. A clone containing the unique c-abl hybridizing fragment from 1 of the 
patients has been obtained. Using this clone to probe a cellular DNA blot fragments from 
both ch 9 and ch 22 have been detected indicating that the ch 9-ch 22 junction has been 
isolated. The cloned human c-abl probes have also been used on Northern blots of CML RNAs. 
Using these probes an abnormal 9 kb c-abl transcript is present in all CML patients examined 
to date. This abnormal transcript is absent in the RNA of patients without CML. Two normal 
c-ab?. transcripts, which measure % 6 and 7 kb, are detectable in both normal and CML RNA. 
Taken toqether our results sugqest that while the position of the translocation of --qhl in 
the DNA in different CML patients varies, a similar sized abnormal RNA is consistently 
detected in all these patients. This abnormal RNA is presumably transcribed from the Phl ch 
and may be closely related to the pathogenesis of CML. 

locus in 

0204 HUMAN c-= PROTEINS IDENTIFIED I N  NORMAL AND LEUKEMIC LEUKOCYTES, 
Ian A. MacDonald, Julia G. Levy, Anthony J. Pawson; Department of Microbiology, 
University of British Columbia, Vancouver, B.C., Canada, V6T 1W5 

The retroviral v-*(fes) oncogene encodes a protein with tyrosine kinase 
activity. 
proto-oncogenes in a number of hemopoietic cells, both normal and malignant. Rat sera 
originally raised against the Fujinami Sarcoma Virus P140gag-fps protein 
immunoprecipitates a 92 kd protein from human leukemic cell lines and from peripheral 
leukoyctes of normal donors and patients with A.M.L. This protein undergoes 
autophosphorylation an an in vitro kinase reaction and is able to phosphorylate exogenous 
substrates. Analysis of tryptic peptides obtained from the protein phosphorylated & 
- vitro reveals two major phosphopeptides. We have examined peripheral leukocytes from 
normal donors and from patients with A.M.L. and in all cases have been able to demonstrate 
the presence of the same 92 kd protein; additionally, this protein is present in the 
leukemic cell lines HL-60 and KG-1. 
vitro kinase activity, and similarity of M.W. with known c-* products, we conclude that 
this protein is the human homologue of the oncogene proteins. This protein is present 
in differentiated normal human leukocytes as well as normal and neoplastic cells of more 
immature stages of development. Lineage specific expression of this protein is being 
investigated as well as its role in hemopoietic differentiation. 

We have identified proteins apparently encoded by mouse and human = 

On the basis of immunological cross-reactivity, & 
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0205 EFFECT O F  RETROVIRUS PROTEIN ON INTERLEUKIN PRODUCTION AND FUNCTION. 
Lawrence  E. Mathes,a Char les  O r o s q b  Edward Copelan,c and Richard C. Olsen.a aDepar t -  
m e n t  of Veterinary Pathobiology, bDepar tment  of Surgery,  and CDepar tment  of Medicine, The  
Ohio S t a t e  University,  Columbus, Ohio 43210. 

The  in v i t ro  immunosuppressive e f f e c t  of re t rovi rus  protein was  studied using ultraviolet  light- 
i n a c t c a t e d e l i n e  leukemia virus (UV-FeLV). UV-FeLV inhibited antigen- and lectin-driven blastogenesis 
of feline,  human and murine lymphocytes.  Inhibition was  independent of accessory ce l l s  and  appeared  
to b e  d i rec ted  a t  T-lymphocyte functions.  UV-FeLV inhibited t h e  production of interleukin 2 (IL-2) by 
lymphocytes. This inhibition was  not  due  t o  cy to toxic i ty  or  t o  in te rac t ion  of viral protein with lectin 
o r  antigen. UV-FeLV also inhibited t h e  IL-2-dependent proliferation of res t ing  lymphocytes or  CTLL 
ce l l s  both in t h e  presence  of excess  IL-2. However,  UV-FeLV did not  i n t e r a c t  d i rec t ly  with 11-2, nor 
did i t  occ lude  t h e  IL-2 receptor.  These  d a t a  suggest t h a t  re t rovi rus  protein inhibit blastogenesis of 
lymphocytes at o n e  o r  bo th  of t h e  following s t a g e s  of proliferation: f i r s t ,  following lec t in  or antigen 
stimulation, UV-FeLV prevents  IL-2 production by a c t i v a t e d  lymphocytes (T-helper cells). Second, 
lymphocytes having developed IL-2 receptors  following ac t iva t ion  a r e  prevented  from proliferating even  
in t h e  presence  of excess  IL-2. 

0206 SELECTIVE EXPRESSION OF ENDOGENOUS RETROVIRAL GENES IN HUMAN LEUKEMIA, 
Kenneth McClain and Chr is  Wilkowski, University of Minnesota, Minneapolis, MN 55455 

Genomic  DNA of humans conta ins  DNA sequences  homologous to baboon endogenous virus (BaEV), 
Molony leukemia virus, and mouse  m a m m a r y  t u m o r  virus. Activation of avian and  murine endogenous 
re t rovi ra l  genes  i s  a well  established e v e n t  in t h e  development of leukemias  by those animals. As 
many as 40% of acute leukemia  pa t ien ts  have s u r f a c e  an t igens  re la ted  to BaEV gp30 only on leukemic 
blasts. Thus re t rovi ra l  genes  may play % m e  p a r t  in  o r i g i m t i n g  or  maintaining t h e  t ransformed state. A 
BaEV gag-pol gene  probe was hybridized to a human genomic  l ibrary and severa l  clones w e r e  identified 
which contained re t rovi ra l  sequences  rovirus clones"). A panel of mRNA dot  blots f r o m  normal and 
leukemic  pa t ien ts  was screened  wi th  %-labeled DNA f rom the provirus clones. Severa l  clones w e r e  
identified which hybridized more  strongly to leukemic  mRNA. Conversely,  labeled cDNA was made  
f r o m  normal and leukemic messenger RNAs. Provirus c lone  inser t s  had essentially no hybridization 
with normal  cDNA. However,  l eukemic  c D N A  hybridized strongly to a f e w  c lone  inser t s  ranging in s i z e  
f r o m  1-13 kb. Rest r ic t ion  e n z y m e  m a p s  of these  clones i l lustrated conservation of severa l  res t r ic t ion  
e n z y m e  s i t e s  seen  in o t h e r  proviruses. Low stringency hybridization of e rb ,  ras,  myc, and a b l  probes 
demonst ra ted  d is tan t ly  re la ted  oncogene sequences  on the s a m e  inser t s  as hybridized to leukemic 
cDNA. A 13 kb inser t  with highly expressed sequences in a c u t e  lymphoblastic leukemia  which was 
hybridized to Eco RI d iges ts  of normal  and  leukemic cell  DNAs identified sequence  rearrangements.  
Normal  DNAs had bands at 5.9 and 5.0 kb, whereas  leukemic  DNAs had bands at  22.0, 14.0, 5.4 and 4.6 
kb. These provirus probes a r e  being studied f o r  DNA sequence  homology to oncogenes and growth 
f a c t o r s  as well  as f o r  being possible markers  f o r  leukemic  cells. 

(1207 DNAse 1 HYPERSENSITIVE SITES 5' TO V-ABL LOCUS IN PH1 K562 CELLS, J. Gregory Mears, 
David Leibowitz, Kim Schaefer-Rego, Columbia University, New York, NY 10032 

C-abl resides on the l o n g  arm of chromosome 9 and is involved in a reciprocal translocation 
between chromosomes 9 and 22(Ph1), seen in 90% of patients with chronic myelogenous leukemia 
(0%). The K562 cell line, derived from a patient with Phl CML, is a useful model to study 
the expression of c-abl since it is amplified 4-8 fold and accumulates an abnormal c-abl 
RNA species similar in size to that observed in patients with CML. Nuclei obtained from K562 
cells and WBCs from normal and CML patients were partially digested with increasing concen- 
trations of DNAse 1. The extracted DNAs were digested with various restriction endonucleases, 
Southern blotted, and hybridized to various c-abl related cloned DNA sequences 5' to the 
v-abl region. Our results indicate the presence of a major DNAse 1 hypersensitive ( H S )  site 
residing 7 kb 5' to the v-abl region in K562 cells. This area on chromosome 9 also is the 
translocation site of 2/15 CML sGbjects. We have identified at least 2 other less intense 
DNAse 1 HS sites in the 18 kb region 5' to the v-abl region. Hemin induced K5Ci cells 
possess the same HS sites. HS sites were no t  generated in similar experiments usin? normal 
human WBCs and HL60 cells. We were unable to detect comparable HS sites in UBCs from CML 
subjects. This apparent difference from K562 cells may be related to the lack of c-abl 
amplification in fresh CML cells limiting detection of HS sites or to the great.er cxtent of 
differentiation of the CML WBCs. The HS sites identified in K562 cells may denote 
transcriptionally active reqicns of DNA camally related to the genesis of CML or may be a 
more general feature of K562 cells. 
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0208 ANALYSIS OF THE CELLULAR HOMOLOG TO THE AVIAN LEUKAMIA VIRUS E26 
ONCOGENE. Michael F. Nunn. Peter H. Duesberg. and Tony Hunter, The 
University of California. Berkeley. CA 94720 and The Salk Institute. 
La Jolla. CA 92037 

E26 is an avian retrovirus which transforms erythroblasts and myeloblasts in 
Viyn and in h. Analysis of a molecular clone of the E26 genome has shown 
that it contains two oncogenic elements: ny.k and eta. The ny.k oncogene is 
also found in Avian Myeloblastosis Virus. The eta element is unique to E26 and 
may determine the erythroid specificty of the virus. A DNA subclone of the era 
sequence has been used to identify and isolate its normal chicken cellular 
homolog. This proto-eta sequence spans more than 30 kilobases in cellular DNA. 

Synthetic peptides have been made which correspond to the amino acid 
sequence predicted by the DNA sequence of the viral eta. These peptides have 
been used to generate antibodies which recognize specific determinants of the 
E26 oncogenic product. These antibodies have been used. in turn. to identify 
the proto-eta gene product in normal chicken cells. 

0209 KINETICS OF ACTIVATION OF THE c-myc ONCOGENE DURING A K K  LEUKEMOGENESIS. 
O'Donnell, Erwin Fleissner ,  Herinder Lonial and Charles F. Koehne, Memorial Sloan- 
Kettering Cancer Center, New York, N Y  10021 

Paul V .  

Using flow cytometric techniques, t ransplantat ion bioassays, a n d  Southern b lo t  analysis  of 
DNA we have defined several d i scre te  s tages  in development of MCF virus-accelerated leukemia 
i n  A K R  mice. Stage I represents  spread of infect ion t o  the major subpopulations o f  thymo- 
cytes;  s tage 11, the emergence of c lcnal  populations of pro l i fe ra t ing  c e l l s ;  s tage 111, 
progression t o  the f u l l y  transformed phenotype of primary leukemia c e l l s .  Activation of the 
c-myc oncogene in thymocytes due t o  proviral inser t ion  was studied a s  a function of time post- 
in jec t ion .  Southern analysis  showed rearranqements a t  the c-myc locus i n  3/20 DNAs from ce l l s  
a t  s tage I1 of leukemogenesis b u t  i n  18/32 ONAs from c e l l s  a t  s tage I11 or  from frankly leu- 
kemic c e l l s .  
f requent ly  in these 1 eu kemias. 
Progression of s tage I1 c e l l s  t o  a f u l l y  transformed phenotype was analyzed by t ransplanta-  
t ion.  DNA from transplants  of s tage I1 c e l l s  in to  AKR rec ip ien ts  f requent ly  possessed new 
clonal proviral integrat ions in  addi t ion t o  those present i n  the  or iginal  s tage I1 c e l l s .  
Furthermore, c-myc rearrangements were found in leukemias t h a t  arose a f t e r  t ransplantat ion 
of s tage I 1  c e l l s  which i n i t i a l l y  did not contain a c-myc rearrangement. These r e s u l t s  
suggest t h a t  leukemogenesis i n  t h i s  system requires  a t  l e a s t  two se lec tab le  genet ic  changes 
in ta roe t  c e l l s  and t h a t  c-myc a l t e r a t i o n  need not be an ear ly  event. 

Preliminary evidence indicates  t h a t  the pim-1 locus i s  a l te red  much l e s s  

0210 FELINE RETROVIRUS VACCINE. Richard G .  Olsen, Lawrence E. Mathes, John Mastro. 
Department of Veterinary Pathobiology and Comprehensive Cancer Center, The Ohio State 
University, Columbus, Ohio 43210. 

A fe l ine  leukemia vaccine has been the subject of intense interest following the recognition that 
human T-lymphocyte virus and t h e  human lymphadenopathy virus share many properties in common 
with t h e  feline retrovirus. Earlier, w e  demonstrated that feline retrovirus peptides shed from 
persistently-infected cells protect cats from retrovirus disease. Efficacy studies demonstrated that 
greater than 80% of vaccinated cats resisted viremia, the acquired immune deficiency syndrome, 
anemia and lymphoma when challenged with oncogenic feline retrovirus. Inactivated feline retrovirus, 
as well as t h e  glycosylated envelope protein (FeLVgp70), fails to protect cats from retrovirus disease. 
Recent studies in our laboratory found that vaccinated cats respond within 14 days to a t  least 
peptides in the STAV vaccine of Z70,OOO molecular weight. Antibody response to gag proteins 
appeared late in the vaccine regimen. It is hypothesized that STAV contains membrane-associated 
feline retrovirus precursor peptides of env  origin and that these peptides contain immunoprotective 
epitopes not found in  the virion envelope peptides. 
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0211 ABELSON-MuLV INDUCED MALIGNANT CONVERSION OF MAST CELLS: ELIMINATION OF UEPENU- 
ENCE ON IL -3  FOR GROWTH, J. H. 
Na t iona l  Cancer I n s t i t u t e ,  Bethesda, MD 20205 

P ierce ,  S. A. Aaronson, M. P o t t e r  and J. I h l e ,  

A l though pre-B c e l l s  a re  p r e f e r e n t i a l  hematopo ie t i c  t a r g e t s  f o r  t rans fo rma t ion  by Abelson- 
murine leukemia v i r u s  (Ab-MuLV) i n  v i t r o  and i n  v ivo ,  t h e r e  have been r e p o r t s  t h a t  Ab-MuLV 
induces r a r e  mastocytomas i n  v i v c - a l  b a s o p m m a s t  c e l l s  can be grown i n  l o n g  te rm 
c u l t u r e  when medium i s  supplemented w i t h  i n t e r l e u k i n - 3  ( I L - 3 ) .  
normal I L -3  dependent f e t a l  l i v e r  c u l t u r e s  l e d  t o  t h e  convers ion  o f  mast c e l l s  f rom de- 
pendence on I L - 3  f o r  growth t o  f a c t o r  independence. Al though o the r  acu te  t rans fo rm ing  
re t rov i ruses ,  i n c l u d i n g  Harvey, BALE and Moloney-MSV, were capable o f  p r o d u c t i v e l y  i n f e c t -  
i n g  mast c e l l  cu l tu res ,  they  were unab le  t o  re lease  them f rom dependence on IL -3 .  
Ab-MuLV-induced mast c e l l  l i n e s  expressed a b l - s p e c i f i c  t rans fo rm ing  p ro te ins ,  were tumor- 
i g e n i c  i n  nude mice, and had h igh  c l o n i n g  - i c ienc ies  i n  s o f t  agar con ta in ing  no 
exogenous f a c t o r s .  Ana lys i s  o f  Ab-MuLV-derived l i n e s  f o r  c h a r a c t e r i s t i c s  assoc ia ted  w i t h  
IL -3  revea led  t h a t  they  d i d  n o t  autonomously produce I L - 3  no r  were they s t imu la ted  t o  p ro -  
l i f e r a t e  by IL -3 .  However, a l l  l i n e s  t e s t e d  r e t a i n e d  recep to rs  capable o f  b i n d i n g  i o d i n -  
a ted  IL-3.  These r e s u l t s  i n d i c a t e  t h a t  Ab-MuLV complementation o f  t h e  IL -3  requirement 
was no t  t h e  r e s u l t  o f  an au toc r ine  mechanism i n v o l v i n g  d i r e c t  o r  i n d i r e c t  i n d u c t i o n  o f  an 
I L - 3 - l i k e  growth f a c t o r .  Moreover, re lease  o f  normal mast c e l l s  f rom dependence on I L - 3  
f o r  growth by Ab-MuLV i n f e c t i o n  c o r r e l a t e d  w i t h  t h e  convers ion  o f  these c e l l s  t o  a t r a n s -  
formed phenotype, d e f i n i n g  a new hematopo ie t i c  t a r g e t  c e l l  f o r  t rans fo rma t ion  by Ab-MuLV. 

Ab-MuLV i n f e c t i o n  o f  

0212 ISOLATION OF V-ONC G E N E  RELATE0 SEQUENCES FROM LOWER EUKARYOTES 
K .  P r a k a s h  a n d T  . S e l  i g y , D i  v i  s i o n  o f  B i  o l  o g i c a l  S c i e n c e s ,  

N a t i o n a l  R e s e a r c h  C o u n c i l  ,O t tawa ,Canada  K I A  OR6. 

I n  o r d e r  t o  e l u c i d a t e  t h e  r o l e  o f  c e l l u l a r  g e n e s  i n  n o r m a l  g r o w t h  a n d  
d i f f e r e n t i a t i o n . w e  h a v e  i n i t i a t e d  s t u d i e s  o n  t h e  c h a r a c t e r i s a t i o n  o f  v - b a s ,  
v - h a n d  v - a b l  r e l a t e d  D N A  s e q u e n c e s  i n  S c h w a n n i o m y c e s  a l l u v i u s ,  
S a c c h a r o m y c e s  c e r e v i s i a e  a n d  C a n d i d a .  

A f t e r  h y b r i d i z a t i o n  u n d e r  v e r y  r e l a x e d  c o n d i t i o n s , h o m o l o g o u s  v - a  r e l a t e d  
f r a g m e n t s  w e r e  i d e n t i f i e d  i n  a l l  t h e  t h r e e  y e a s t s .  An a p p r o x i m a t e l y  2 . 1  k b p  

H i n d  I 1 1  f r a g m e n t , a  1 . 6  k b p  Eco  R I  f r a g m e n t  a n d  2 0 - 2 2  k b p  p l u s  9 . 4  k b p  Bam H I  
p i e c e s  w e r e  d e t e c t e d  i n  S . a l l u v i u s  u s i n g  t h e  v - k i s  p r o b e .  S i m i l a r l y ,  d i f f e r e n t  
r e s t r i c t i o n  f r a g m e n t s  w e r e  i d e n t i f i e d  i n  S . c e r e v i s i a e  a n d  (landida w i t h  a l l  t h e  
t h r e e  p r o b e s .  Some o f  t h e m  w e r e  c l o n e d  i n p B R 3 2 2 , r e s t r i c t i o n  maps w o r k e d  o u t  

a n d  c o m p a r e d  w i t h  known v i r a l  a n d  c e l l u l a r  one g e n e s . U t i l i s i n g  t e c h n i q u e s  
o f  m u t a g e n e s i s , w e  i n t e n d  t o  f i n d  o u t  t h e  f u n c t i o n a l  s i t e s  i n  t h e s e  s e q u e n c e s  
a f t e r  h o o k i n g  them o n t o  a p p r o p r i a t e  e x p r e s s i o n  v e c t o r s .  

0213 THE ENVELOPE gp70 OF SOME PRIMATE RETROVIRUSES CLOSELY RESEMELES THE NORMAL HUMAN 
CELL SURFACE ANTIGEN, HuLy-m5. Damian F.J. Purcell, R.I.. Sparrow, N.J. Deacon, 
I.F.C. McKenzie. University of Melbourne, Parkville, Melbourne, Australia, 3052 

The monoclonal antibody, E4.3, detects the human cell surface antigen, HuLy-m5, which has a 
close physical association with HLA class I antigens on the cell surface. HuLy-m5 molecules 
consist of two acidic, non-disulphide linked glycoproteins with a molecular weight of approx. 
60 and 69 kd. Pure preparations of Mason Pfizer Monkey Virus ( M P M V )  and Gibbon Ape Leukemia 
Virus (GALV), but not Simian Sarcoma Virus (SSV) o r  Baboon Endogenous Virus (BaEV) absorb 
E4.3, while antisera to MPMV and GALV block the binding of E4.3 to human target cells, 
showing that HuLy-m5 shares cross-reactive determinants with the envelope glycoprotein of 
MPMV and GALV. Sequential immunoprecipitation and two dimensional gel analysis shows that 
the anti-retrovirus antisera detect the same molecular entity as E4.3. 
the carbohydrate from the glycoprotein does not affect the cross-reactivity, and the cross- 
reacting antisera all precipitate a similar protein from cell free translations of human 
thymus mRNA, showing that the cross-reaction is not due to a carbohydrate moiety. The close 
relationship between the gp70 of MPMV and GALV retroviruses and the HuLy-m5 antigen is 
further suggested by the strong reaction of E4.3 monoclonal antibody with the gibbon ape 
cell line UCD-144-MLA, chronically infected with GALV, compared to the negative reaction 
with normal uninfected gibbon ape leukocytes. There is, therefore, a close relationship 
( ?  identity) between a normal human cellular glycoprotein and primate retrovirusal gp 70. 

Enzymatic removal of 
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0214 TOPOLOGY AND FUNCTION OF THE TRANSMEMBRANE GLYCOPROTEIN ENCODED BY THE 
v-fms ONCOGENE. Ca r l  W .  Rettenmier,  Martine F. Roussel and Char les  3. 
S h z .  S t .  Jude C h i l d r e n ' s  Research Hosp i t a l ,  Memphis, TN. 38105. 

T h e  %-fms oncogene encodes an i n t e g r a l  transmembrane g lycopro te in  which is expressed  a t  
t h e  c e l l  su r f ace  and r equ i r ed  f o r  t ransformat ion .  A membrane anchor sequence of 26 
hydrophobic amino a c i d s  is  loca ted  near  t h e  middle of t h e  g lycopro te in  and p o s i t i o n s  i t  
i n  membranes. Subce l lu l a r  f r a c t i o n a t i o n  and p r o t e o l y t i c  d i g e s t i o n s  demonstrate t h a t  t h e  
molecule is o r i en ted  such t h a t  sequences aminoterminal t o  t h e  transmembrane anchor a r e  
w i t h i n  t h e  lumen of t h e  endoplasmic re t icu lum.  T h i s  o r i e n t a t i o n  is maintained dur ing  
i n t r a c e l l u l a r  t r a n s p o r t  of t h e  p ro te in  so t h a t  t h e  g lycosyla ted  aminoterminal sequences 
a r e  exposed a t  t he  cell su r face .  Amino a c i d  sequences carboxyl te rmina l  t o  t h e  membrane 
anchor a r e  pos i t ioned  in  t h e  cytoplasm and show homology t o  o t h e r  oncogene products  t h a t  
a r e  t y r o s i n e - s p e c i f i c  p r o t e i n  k inases .  Immune complexes con ta in ing  v-fms-coded glycopro- 
t e ins  e x h i b i t  a t y r o s i n e  k inase  a c t i v i t y  which phosphoryla tes  t h e  t ransforming  gene pro- 
duc t  i t s e l f  a s  well a s  exogenously added p r o t e i n  s u b s t r a t e s .  The r o l e  of t h i s  k inase  
d c t i v i t y  i n  vivo is unce r t a in  since t h e  carboxyl te rmina l  domain of t h e  g lycopro te in  is 
phosphorylated only a t  serine and th reon ine  r e s idues  i n  transformed cells.  T h e  topology 
of t h e  v-fms-coded gene product and t h e  presence  of i n  v i t r o  t y r o s i n e  k indse  a c t i v i t y  
suppor t  t h e  hypothes is  t h a t  t h i s  t ransforming  g lycopro te in  is an ana log  of a c-fms-coded 
growth f a c t o r  r ecep to r .  Expression of c-fms RNA i n  bone marrow cel ls  sugges t s  t h a t  t h e  
p u t a t i v e  r ecep to r  has  a func t ion  i n  hematopoiesis.  

0215 EFFECT O F  M N U  O N  A G E - R E L A T E D  A P P E A R A N C E  OF U N I N T E G R A T E D  M U L V  I N  P R E L E U K E M I C  A K R  MICE,  
E l len  R .  Richie & Rodney S .  Nairn, U n i v .  of Texas Science Park,  Smi thv i l l e ,  Tx,  78957 

The high inc idence  of spontaneous thymic lymphoma i n  o ld  A K R  mice i s  thought t o  be due t o  
d u a l t r o p i c  MuLVs t h a t  a r i se  by recombination between endogenous proviruses. A K R  mice a l s o  
are s u s e p t i b l e  t o  M N U  induct ion  of thymic lymphomas pr ior  t o  the age- re la ted  appearance 
of spontaneous tumors. A K R  mice have a higher  inc idence  and shorter l a t e n t  per iod  f o r  M N U -  
induced lymphomas t h a n  do low leukemia inc idence  strains sugges t ing  t h a t  MuLVs p lay  a r o l e  
i n  chemica l ly  induced lymphomagenesis i n  A K R  mice. A l t h o u g h  we observed ampl i f ied  expres-  
sion o f  M u L V  gp7D on M N U  induced lymphomas, we found t h a t  D N A  from MNU-induced A K R  lymphomas 
does n o t  c o n t a i n  the BclI/XbaI r e s t r i c t i o n  l inkage  genera ted  dur ing  spontaneous lymphoma- 
genes i s  by recombination between % genes of endogenous MuLVs. However, our  da t a  do no t  
rule o u t  MuLV p a r t i c i p a t i o n  i n  MNU-induced lymphomagenesis, since various recombination 
events occur among MuLV sequences dur ing  spontaneous lymphoma development. Therefore ,  we 
s tud ied  the appearance of un in t eg ra t ed  M u L V  D N A  dur ing  the preleukemic per iod  i n  un t r ea t ed  
and MNU-treated A K R  mice. Herr and G i l b e r t  have shown t h a t  thymocytes from 5 mo o ld  pre- 
leukemic A K R  mice contain un in teg ra t ed  recombinant MuLV DNA.  To determine i f  M N U  treatment 
a f f e c t s  the appearance o f  f r e e  MuLV D N A ,  Southern b l o t s  of undiges ted  D N A  were hybr id ized  
w i t h  a probe t h a t  d e t e c t s  e c o t r o p i c  and nonecotropic MuLVs. Thymic D N A  from the ma jo r i ty  
of 5 mo o ld  un t r ea t ed  mice showed un in teg ra t ed  M u L V  D N A .  In con t r a s t ,  un in tegra ted  MuLV 
Q N A  w s not  .r lut&nely foufd i lnteraeres w i t  e age re a te$ exp+ession oY f reek~~ECUs-TrR~~~~eCtdEl t i iZUW~gS:~~Sicthta i tS~NeU t h  mus.tiss e f r o  

0216 
P h i l i p  Scude r i ,  and E r i c  Westin. Nat iona l  Cancer I n s t i t u t e ,  Nat iona l  I n s t i t u t e s  of Heal th ,  
Bethesda, MD 20205. 

To determine i f  c e l l s  t r a n s f e c t e d  wi th  human oncogenes expres s  new tumor-associated 
ce l l  s u r f a c e  a n t i g e n s ,  monoclonal a n t i b o d i e s  (MoAb) were prepared t o  N I H  3T3 c e l l s  t r ans -  
f ec t ed  w i t h  e i t h e r  an  oncogene from a human a c u t e  lymphocytic leukemia (ALL, N-ras) OK a 
human small c e l l  lung carcinoma (c-basfhas).  MoAb were screened  f o r  b inding  t o  t r ans fec -  
t a n t s  bu t  no t  3T3 c e l l s  i n  an  enzyme-linked assay .  C e l l  su r f ace  b inding  of MoAb 17-9H3, 
produced by immunizing wi th  t h e  N-ras t e r t i a r y  t r a n s f e c t a n t ,  w a s  observed t o  t h e  p a r e n t a l  
ALL, 3 of 5 N-ras t e r t i a r y  t r a n s f e c t a n t s ,  bu t  no t  3T3 cells o r  o t h e r  murine tumors by 
immunoperoxidase s t a i n i n g  of unfixed c e l l s .  Antigen expres s ion  was r e s t r i c t e d  t o  n u l l  
c e l l  leukemias,  CML i n  b l a s t  cr is is ,  and T-cell leukemia l i n e s .  Myelogenous leukemias,  
B-cell  l i n e s ,  and lymphomas were negat ive .  Express ion  d id  n o t  c o r r e l a t e  w i th  HTLV in fec -  
t i o n .  A second an t ibody (45-2D9) prepared by immunizing wi th  a c -basfhas  t e r t i a r y  t r ans -  
f e c t a n t  demonstrated a d i f f e r e n t  b inding  d i s t r i b u t i o n .  The an t igen  w a s  expressed  by 
some human tumors ( p r i m a r i l y  co lon)  but no t  by 3T3 c e l l s ,  non c-basfhas t r a n s f e c t a n t s ,  
murine tumors,  normal human t i s s u e s ,  o r  human leukemias. 45-2D9 immunoprecipitated a 74 K 
M, glyco-phosphoprotein d i s t i n c t  from t h e  p2i oncogene product.  Thus, oncogenes 
appear  c l o s e l y  l i nked  wi th  o t h e r  genes r e spons ib l e  f o r  tumor an t igen  express ion .  MoAb t o  
oncogene-linked a n t i g e n s  may be p o t e n t i a l l y  u s e f u l  f o r  cancer  d i agnos i s  and therapy. 

DETECTION OF N E W  CELL SURFACE DETERMINANTS ON CELLS TRANSFORMED BY HUMAN ONCOGENES 
Jack  A. Roth,  Robert  S. Aws, Car los  Res t r epo ,  S t u a r t  Aaronson, Shiv S r i v a s t a v a ,  
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0217 OCCURANCE OF ANTIBODY TO HTLV-111 AND IMMUNOLOGIC ABNORMALITIES I N  HEMOPHILIA, 
C .  S c h e f f e l ,  D. Nor ton ,  J .  Casey, J .  G i l l * ,  J .  Meni tove* ,  R .  Montgomery*, 

C .  Wood, S .  Devare ,  P. Andersen. *Blood C e n t e r  o f  Southeastern  Wisconsin,  Mi lwaukee,  W I  
and Abbot t  L a b o r a t o r i e s ,  N o r t h  Chicago,  I L .  

A human T - c e l l  t r o p i c  r e t r o v i r u s ,  HTLV-I11 i s  c u r r e n t l y  regarded  as a p o s s i b l e  
e t i o l o g i c  agent  o f  a c q u i r e d  immune d e f i c i e n c y  syndrome (A IDS) .  We i n v e s t i g a t e d  t h e  
r e l a t i o n s h i p  o f  t h e  presence  o f  an t ibody  t o  HTLV-I11 and immunologic a b n o r m a l i t i e s  i n  
p a t i e n t s  w i t h  hemophi l ia ,  a group known t o  be a t  r i s k  f o r  AIDS. Ant ibody t o  HTLV-I11 
was d e t e c t e d  i n  serum u t i l i z i n g  s o l u b i l i z e d  HTLV-I11 a n t i g e n s  i n  an ELISA assay .  
R e s u l t s  w i l l  be presented  which i n d i c a t e  t h a t  t h e  presence o f  a n t i b o d y  t o  HTLV-I11 i s  
a s s o c i a t e d  w i t h  innnunologic a b n o r m a l i t i e s  i n  p a t i e n t s  w i t h  h e m o p h i l i a .  

0218 HOST CELL RANGE OF ADULT-T CELL LEUKEMIA VIRUS (ATLV): VIRUS B I N D I N G ,  
PENETRATION AM) INFECTIVITY I N  VARIOUS MAMMALIAN CELLS, F. S i n a n g i l  and D .  

J. Volsky, Dept. of Pathology, U.N.M.C. ,  Omaha, NE 68105 
Adult T-ce l l  leukemia v i r u s  (ATLV) i s  t h e  member of a human type-C r e t r o v i r u s  fami ly  
(HTLV) found t o  be a soc ia t ed  wi th  a d u l t  T-ce l l  leukemia in  Japan. I n  our  s tudy ,  ATLV 
was i s o l a t e d  from MT-2 c e l l  l i n e ,  p u r i f i e d  on Dextran g r a d i e n t  and l a b e l l e d  wi th  e i t h e r  
fluorescein-isothiocyanate (FIE-ATLV) o r  wi th  125iodine  (125I-ATL.V). 
lymphocytes, s epa ra t ed  B and T c e l l s ,  mouse and r a b b i t  lymphocytes, mouse f i b r o b l a s t s ,  
and 1 2  d i f f e r e n t  tumor c e l l  l i n e s  were t e s t e d  f o r  t he  b inding  of FIE-ATLV, p e n e t r a t i o n  
by 1251-ATLV and i n f e c t a b i l i t y  by t h e  v i r u s .  V i rus -ce l l  r ecep to r  b inding  was assayed 
by flow cytometry.  
125I-ATLV wi th  t r y p s i n i z e d  c e l l s  4 h a f t e r  exposure t o  the  v i r u s  and c u l t u r e  a t  37OC. 
Success fu l  i n f e c t i o n  was monitored by fo l lowing  the  expres s ion  of  ATLV-determined an t igen  
(ATLA) by immunofluroescence 2 and 7 days a f t e r  i n f e c t i o n .  
FIE-ATLV a t  t h e  l e v e l s  ranging  from 5% t o  130% of t h e  MT-2 c e l l  b ind ing .  
c e l l s  were a l s o  pene t r ab le  t o  125I-ATLV. However, on ly  f r e s h  human T, mouse and r a b b i t  
lymphocytes and one EBV genome-positive human T c e l l  l i n e  expressed  ATLA a f t e r  exposure 
t o  c e l l - f r e e  v i r u s  p repa ra t ion .  
p e n e t r a t e  i n t o  many d i f f e r e n t  types  of c e l l s .  
i s  r e s t r i c t e d  t o  fewer hos t  c e l l s  bu t  n o t  l imi t ed  t o  a s p e c i f i c  c l a s s  of human lymphocytes. 
Thus, t h e  b i o l o g i c a l  hos t  range  of ATLV i s  determined a t  t h e  cy toplasmic /nuc lear  r a t h e r  
than a t  t h e  membrane r ecep to r  l e v e l .  

Fresh  human 

Virus  p e n e t r a t i o n  was determined by fo l lowing  t h e  a s s o c i a t i o n  of 

Most of t h e  c e l l s  bound 
Virus-binding 

The r e s u l t s  demonst ra te  t h a t  ATLV can b ind  t o  and 
Expression of t h e  v i r u s  b i o l o g i c a l  a c t i v i t y  

0219 THE EFFECTS OF V-- AND V - g  ON CELLULAR PHENOTYPE, Geoff Symonds’, Karl-Heinz 
Klempnauer’ , Giovannella Moscovici’ , Car lo  Moscovici2 and J. Michael Bishop’, 

’Univers i ty  of C a l i f o r n i a ,  San Franc isco ,  CA 94143;’Veterans Adminis t ra t ion  Hosp i t a l ,  Gaines- 
v i l l e ,  FL 32602 
v-myb and v - s  are t h e  oncogenes of av ian  mye lob la s tos i s  v i r u s  (AMV) and av ian  myelocytom- 
t o s i s  v i r u s , r e s p e c t i v e l y .  Both encode nuc lear - loca ted  p r o t e i n s  and t ransform c e l l s  of  t h e  
myelomonocytic series. During induced d i f f e r e n t i a t i o n  of AMV-transformed myeloblas t s ,  t h e  
expres s ion  of v-@ d id  n o t  a l t e r  bu t  t h e  l o c a t i o n  of t h e  v-@ encoded p r o t e i n  (p45v-myb) 
changed from predominantly nuc lea r  t o  cy toplasmic .  This  w a s  i n  c o n t r a s t  t o  myeloblas t s  
transformed by a t empera tu re - sens i t i ve  mutant of AMV where t h e  s h i f t  t o  t h e  non-permissive 
tempera ture  w a s  accompanied by lowered express ion  of v-&. Thus r eve r s ion  of t h e  transformed 
phenotype may be  a s s o c i a t e d  wi th  e i t h e r  r e d i s t r i b u t i o n  of ~45~-2Y!? wi th in  t h e  c e l l  o r  
decreased  s y n t h e s i s  of t h e  p r o t e i n .  The phenotype of hematopoie t ic  cel ls  transformed by v-@ 
i s  t h a t  of r e l a t i v e l y  immature cel ls  of t h e  myeloid l i neage .  By c o n t r a s t ,  hematopoie t ic  c e l l s  
transformed by v - s  are more l i k e  mature macrophages. When t h e  a c t i o n  of v - s  w a s  super- 
imposed on c e l l s  p rev ious ly  transformed by v-*, c e r t a i n  p r o p e r t i e s  of t h e  n e o p l a s t i c  c e l l s  
“progressed“  t o  those  of a more mature phenotype. These f ind ings  i l l u s t r a t e  t h e  coun te rva i l -  
i ng  e f f e c t s  of v-* and v-= on c e l l u l a r  phenotype and c a l l  i n t o  doubt t h e  view t h a t  v-* 
and v - s  e l i c i t  leukemia by simply a r r e s t i n g  o therwise  normal myelomonocytic d i f f e r e n t i a t i o n .  
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Harvey mur ine  sarcoma v i r u s  (Ha-MuSV) induces f ib rosarcomas and e r y t h r o l e u k e m i a  i n  sus- 
c e p t i b l e  mice. The p21 t r a n s f o r m i n g  p r o t e i n  o f  Ha-MuSV, which i s  encoded by t h e  v-rasH 
gene, i s  t h e  o n l y  known produc t  encoded by t h e  v i r u s .  
and s u b s t i t u t i o n s  o f  sequences l o c a t e d  o u t s i d e  t h e  p21 cod ing  r e g i o n  (and o u t s i d e  t h e  
v i r a l  LTR, which i s  a l r e a d y  known t o  c o n t a i n  an enhancer element)  t o  s t u d y  t h e  i n f l u e n c e  
o f  noncoding sequences l o c a t e d  o u t s i d e  t h e  LTR on t h e  i n  v i v o  oncogenic a c t i v i t y  o f  
Ha- Mu SV. 

D e l e t i o n  o f  s p e c i f i c  sequences l o c a t e d  downstream from V-EH marked ly  lowered t h e  
DNA t r a n s f o r m i n g  a c t i v i t y  on N I H  3T3 c e l l s .  Rescued v i r u s  s p e c i f i e d  low l e v e l s  o f  w i l d  
t y p e  v i r a l  p21, d i d  n o t  induce f ib rosarcomas o r  e r y t h r o l e u k e m i a ,  b u t  d i d  induce lymphoid 
leukemia. S u b s t i t u t i n g  0.1 kb o f  5 '  non-coding sequences from c-rasH f o r  0.1 kb o f  5 '  
v i r a l  non-coding sequences i n c r e a s e d  t h e  t r a n s f o r m i n g  a c t i v i t y  o f t h e  v i r a l  DNA i n  v i t r o  
and shor tened t h e  l a t e n t  p e r i o d  o f  i n j e c t e d  v i r u s .  When t h e  normal (non-mutated) r a t  
c-rasH gene was s u b s t i t u t e d  f o r  t h e  v-rasH gene, t h e  presence o r  absence o f  these non- 
cod ing  sequences had a marked i n f l u e n c e o n  t h e  t r a n s f o r m i n g  a c t i v i t y  o f  t h e  v i r a l  DNA i n  
v i t r o  and on t h e  o n c o g e n i c i t y  o f  t h e  rescued v i r u s .  These b i o l o g i c a l  changes c o r r e l a t e d  
w i t h  a l t e r a t i o n s  i n  l e v e l s  o f  v i r a l  RNA and p21 p r o t e i n .  We conc lude t h a t  noncoding 
sequences o u t s i d e  t h e  LTR can s i g n i f i c a n t l y  a f f e c t  t h e  oncogenic a c t i v i t y  o f  Ha-MuSV. 

INFLUENCE OF NON-p21 C O O I N G  SEQUENCES ON THE ONCOGENIC ACTIVITY OF HARVEY MURINE 
SARCOMA V I R U S ,  P i e r r e  E. Tambourin, S i s i r  K. Chattopadhyay and Douglas R.  Lowy, 
L a b o r a t o r y  o f  C e l l u l a r  Oncology, N a t i o n a l  Cancer I n s t i t u t e ,  Bethesda, MD 20205 

We have c r e a t e d  s p e c i f i c  d e l e t i o n s  

0721 
GENE RECOMBINANTS I N  E, Chris topher  Y .  Thomas, Un ive r s i ty  of V i rg in i a .  

Recent s t u d i e s  have concluded t h a t  t h e  gene enhancer element w i th in  t h e  non-coding U3 
reg ion  of t h e  r e t r o v i r a l  genome media tes  t he  leukemogenic p o t e n t i a l  of t he  AKR eco t rop ic  
MuLV SL3-3. The r e s u l t s  of t h e s e  experiments have l ed  s e v e r a l  au thn r s  t o  propose t h a t  
t h e  U3 reg ion  of MuLVs a l s o  r e g u l a t e  t h e  r e p l i c a t i o n ,  t i s s u e  t ropism,  and t a r g e t  spec i -  
f i c i t y  of t h e s e  v i r u s e s .  To test  i f  o the r  v i r a l  sequences might be involved i n  t h e  
induc t ion  of thymic leukemia by t h e  SL3-3 v i r u s ,  t h i s  i s o l a t e  was i n j e c t e d  i n t o  newborn 
CBA/J  mice.  Lymphoblastic lymphomas developed i n  9 /11  animals by 5 months of age.  Vi ruses  
were recovered from lymphoma c e l l s  by c o c u l t i v a t i o n  of  t he  c e l l s  on NIH3T3 f i b r o b l a s t s .  
Genetic a n a l y s i s  of t h e  v i r a l  RNA genomes by TI-o l igonucleo t ide  f i n g e r p r i n t i n g  revea led  
t h a t  a l l  fou r  i s o l a t e s  were mixtures  of  t h e  i n j e c t e d  SL3-3 v i r u s  and recombinant v i r u s e s .  
The recombinant v i r a l  genomes conta ined  s u b s t i t u t i o n s  by endogenous CBA/J v i r a l  sequences 
wi th in  t h e  5 ' -por t ion  of t he  gp70 gene. 
b l o t t i n g  techniques  demonstrated a l a r g e  number of  i n t eg ra t ed  p rov i ruses  of t h i s  genotype. 

Thus, t h e  leukemogenicity of t h e  eco t rop ic  SL3-3 v i r u s  may depend on t h e  formation of 
s p e c i f i c  envelope gene recombinant MuLVs i n  a. The r e s u l t s  a r e  c o n s i s t e n t  w i th  e a r l i e r  
obse rva t ions  t h a t  p o r t i o n s  of t h e  r e t r o v i r a l  genome o u t s i d e  t h e  U3 reg ion ,  inc luding  the  
envelope genes ,  are a l s o  important i n  confe r r ing  the  oncogenic phenotype t o  MuLVs. 

THE LEUKEMOGENIC SL3-3 MURINE LEUKEMIA VIRUS (MuLV) OF AKR MICE FORMS ENVELOPE 

Moreover, a n a l y s i s  of tumor DNAs by Southern 

0222 MONOCLONAL ANTIBODIES SPECIFIC TO HUMAN T-CELL LEUKEMIA VIRUS 111 GAG PROTEINS, 
F. Veronese diMarzol,  M.G.  Sarngadharanl ,  R .  Rahmanl, P.D. Markham', M. Popovic' 
and R.C. Gallo', l L i t t o n  B ione t i c s ,  I n c . ,  Kensington, MD 20895; 'Laboratory of 
Tumor C e l l  Biology, N C I ,  Bethesda, MD 20205 

A T-lymphotropic v i r u s ,  des igna ted  HTLV-111, w a s  i s o l a t e d  f rom p a t i e n t s  wi th  acqui red  
immunodeficiency syndrome (AIDS) or lymphadenopathy syndrome, and has been ind ica t ed  as the  
causa t ive  agent  f o r  t he  d i s e a s e .  S ince  t o  d a t e  the  only  reagent  a v a i l a b l e  f o r  immunological 
s t u d i e s  is  a po lyc lona l  r a b b i t  an t i se rum,  w e  have undertaken the  development of monoclonal 
a n t i b o d i e s  d i r e c t e d  aga ins t  HTLV-I11 p r o t e i n s .  Hybridomas s e c r e t i n g  a n t i b o d i e s  t o  the  HTLV- 
I11 major co re  p r o t e i n  and t o  p15 have been i s o l a t e d .  They belong t o  s e v e r a l  immunoglobulin 
subc la s ses ,  i nc lud ing  IgM, IgGl and IgGZ. The s p e c i f i c i t y  of t he  r e a c t i o n  was analyzed by 
s e v e r a l  methods, i nc lud ing  radioimmunoassay on Western b l o t t e d  n i t r o c e l l u l o s e ,  immuno- 
p r e c i p i t a t i o n  of i od ina ted ,  p u r i f i e d  p r o t e i n s  and i n d i r e c t  immunofluorescence. A l l  of them 
s p e c i f i c a l l y  recognize  p15 o r  p24 i n  c e l l s  i n f e c t e d  wi th  t h e  v i r u s  and a r e  nega t ive  a g a i n s t  
t he  same c e l l s  be fo re  v i r a l  i n f e c t i o n .  The an t i -p24  a n t i b o d i e s  have a l s o  been t e s t e d  f o r  
c r o s s r e a c t i v e  e p i t o p e s  wi th  HTLV-I and -11 and found t o  be type - spec i f i c .  Because of t h i s ,  
they are ext remely  va luab le  r eagen t s  f o r  i d e n t i f y i n g  c u l t u r e s  and t i s s u e s  expres s ing  
HTLV-111. 

92 



Leukemia 1985 

0223 
A NEW HUMAN DNA SEQUENCE RELATED TO THE CELLULAR ONCOGENE c-abl 
Harry White, Brian Young C John M Goldman. MRC Leukaemia Unit ,  Hammersmith Hospi ta l  and 
Royal Postgradute  Medical School and the  Imperial  Cancer Research Fund, London, UK. 

By screening a human gene t i c  genomic l i b r a r y  a t  medium s t r ingency  with a v-abl probe 
(corresponding t o  the  3' most exon of c-abl) ,  we have i s o l a t e d  a recombinant phage with an 
i n s e r t  of 10 kb,  designated hwl. Two HindIII  fragments of t he  i n s e r t  have been subcloned 
i n  pUC8 and have been designated hw12 and hw13, being 1.7 and 3.0 kb r e spec t ive ly .  From 
an ana lys i s  of s e v e r a l  d i f f e r e n t  enzyme d i g e s t s ,  we i n f e r  t h a t  hw12 and hw13 a r e  
contiguous i n  the genome and t h a t  hw12 has the  homology t o  c-abl and one o r  two o the r  
l o c i .  This homology l i e s  over a region of l e s s  than 0.6 kb, and w i l l  be sequenced. The 
hw12 genomic b l o t  bands a r e  present  a s  minor bands on a genomic b l o t  probed with v-abl. 
Conversely,  hw13 sequence appears t o  be s i n g l e  copy within the  genome. hwl maps t o  human 
chromosome 9 .  Further  work i s  underway t o  determine i t s  loca t ion  more p rec i se ly .  It i s  
not  amplif ied i n  K562 c e l l s  suggest ing t h a t  i t  i s  not  i n  the immediate proximity o f  
c-abl.  Prel iminary a n a l y s i s  suggests  t h a t  t r a n s c r i p t s  with homology t o  hw13 may be 
present  i n  buffy coa t  ( l eucocy te )  t o t a l  RNA. This i s  a l s o  being followed up with a n a l y s i s  
of polyA+ RNA. Completion of work w i l l  determine the na tu re  of t he  sequence wi th in  hwl. 
It  could be one of many th ings ,  i nc lud ing  a pseudogene, a provirus  o r  even another  
f u n c t i o n a l  gene r e l a t ed  t o  c-abl.  

0224 
By screening a human genomic l i b r a r y  a t  medium s t r ingency  using a v-abl probe, we have 
i s o l a t e d  a recombinant phage with an i n s e r t  o f  lOkb, designated XhwI. 

Two HindIII  fragments of t h e  i n s e r t  have been subcloned, and designated XhwlZ and Xhwl3 
being 1 . 7  and 3.0kk r e s p e c t i v e l y .  

From an a n a l y s i s  of s e v e r a l  d i f f e r e n t  enzyme d i g e s t s ,  we i n f e r  t h a t  
cont iguous i n  t h e  human genome. 
o t h e r  l o c i .  Th i s  homology l i e s  over  a r eg ion  o f  l e s s  than 0.6kb. and i s  being sequenced. 
The x h w l 2  genomic b l o t  bands a r e  p re sen t  a s  minor bands on a genomic b l o t  probed with v-abl .  
Conversely t h e  hw13 sequence appears  t o  be s i n g l e  copy wi th in  t h e  genome. 

A NOVEL HUMAN DNA SEQUENCE RELATED TO THE CELLULAR ONCCGENE C-AEIL. 
WHITE, H . N . ;  YOUNG, B.D.;  GOLDMAN, J . M .  MRC LEUKAEMIA UNIT, LONDON 

hw12 andhhw13 a r e  
Also,  hhw12 has  t h e  homology t o  v-abl and t o  one o r  two 

hwl maps t o  human chromosome 9. Further  work i s  under way t o  determine i t s  l o c a t i o n  more 
p r e c i s e l y .  I t  i s  no t  amplif ied i n  K562 c e l l s  suggest ing t h a t  it i s  not  i n  t h e  immediate 
proximity of c-abl.  

Prel iminary a n a l y s i s  suggests  t h a t  t r a n s c r i p t s  with homology t o  Xhwl3 may be p re sen t  i n  bu f fy  
c o a t  ( l eucocy te )  t o t a l  RNA. Th i s  i s  a l s o  being followed up with a n a l y s i s  of polyA mRNA. 

Completion of work w i l l  determine t h e  na tu re  of t h e  sequence within Xhwl. I t  could be one 
of many th ings ,  i nc lud ing  a pseudogene, p a r t  of a p rov i rus  o r  even another  func t iona l  gene 
r e l a t e d  t o  c-abl.  

0225 TRANSFORMING ACTIVITY OF THE p z i  V-RASH GENE PRODUCT: INFLUENCE OF MUTATIONS IN THE 
R E G I O N  OF AMINO A C I D  HETEROGENEITY. 
Nancy L .  Hubbertz and Douglas R. 
OK1353 Copenhagen, Denmark, ZLaboratory O f  C e l l u l a r  Oncology, Nat iona l  Cancer 
I n s t i t u t e ,  Bethesda, Maryland 20205 

Ber the  M. Wi l lumsenl,  Alex G. Papageorge2, 
Lowyz. 1 U n i v e r s i t y  I n s t i t u t e  o f  M ic rob io logy ,  

The human c e l l u l a r  rasH-1 gene and i t s  coun te rpa r t  i n  rodents  encode an i d e n t i c a l  p roduc t  
o f  189 amino a c i d s . T h e r e  i s  a h i g h  degree o f  homology between t h i s  gene and t h e  o t h e r  
known b i o l o g i c a l l y  a c t i v e  members ( rasK and rasN) o f  t h e  mamnalian r a s  gene fam i l y ,  w i t h  
t h e  no tab le  excep t ion  o f  t h e  segmentetween-sidues 166 and 185, m c h  shows v i r t u a l l y  
no homology among t h e  t h r e e  genes. Prev ious  r e s u l t s  have suggested t h a t  t h e  extreme 
carboxy termina l  amino ac ids  o f  p21 a re  r e q u i r e d  f o r  membrane l o c a l i z a t i o n  o f  t h e  v-rasH 
gene produc t  (Willumsen e t  a l . ,  Nature 310: 583-586, 1984): N- te rmina l  amino acids- 
p robab ly  serve a c a t a l y t i c  f u n c t i o n .  

We have cons t ruc ted  d u p l i c a t i o n  and d e l e t i o n  mutants o f  t h e  v - s H  gene i n  t h e  20 
amino a c i d  reg ion  o f  he te rogene i t y  i n  o rder  t o  s tudy  the  e f f e c t s  o f  changes i n  s i z e  on 
t h e  t rans fo rm ing  a c t i v i t y  o f  t h e  gene. 
f rom 5 t o  48 amino ac ids  ( t h e  l a r g e s t  d u p l i c a t i o n  t e s t e d  thus  f a r )  can s t i l l  t r ans fo rm 
N I H  3T3 c e l l s .  Since ex tens i ve  d e l e t i o n  o r  d u p l i c a t i o n  i n  t h e  reg ion  o f  he te rogene i t y  
has l i t t l e  i n f l u e n c e  on t h e  t rans fo rm ing  a c t i v i t y  o f  t h e  gene, we conclude t h a t  t h i s  
segment func t i ons  i n  t rans fo rma t ion  p r i n c i p a l l y  as a h inge reg ion  t o  l i n k  t h e  C- te rmina l  
membrane anchor ing  s t r u c t u r e  o f  t he  p r o t e i n  t o  i t s  N-terminal  domain. 

Mutants c o n t a i n i n g  a heterogeneous domain va ry ing  
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0226 CONTROL OF RETROVIRUS EXPRESSION BY GENE(S) LINKED TO H-2 IN CULTURED TUMOR CELLS. 
J . H .  Wolfe and K . J .  Blank, Univ. Pennsylvania Sch. Med., P h i l a . ,  Pa. 19104 

Cer t a in  H-2 haplo types ,  no tab ly  m k - ,  a r e  a s soc ia t ed  wi th  s u s c e p t i b i l i t y  t o  endogenous and 
some exogenous (e .g .  Gross and Fr iend)  re t rovi rus- induced  leukemias,  whereas o t h e r s ,  primar- 
i l y  H s b ,  a r e  a s soc ia t ed  wi th  r e s i s t a n c e .  I n  v ivo ,  bo th  immune responses  t o  v i r a l  an t igens  
and l e v e l s  of v i r u s  r e p l i c a t i o n  have been shown t o  be inf luenced  by genes l i nked  t o  11-2. In 
o rde r  t o  examine the  p o s s i b l e  e f f e c t s  of H-2 on v i r u s  r e p l i c a t i o n  i n  the  absence of any 
i n t e r a c t i o n  wi th  t h e  h o s t ,  e .g .  innnunoselection, w e  have s tud ied  26 cu l tu red  c e l l  l i n e s  
which were e s t a b l i s h e d  from tumors induced by Gross o r  Fr iend  v i r u s  i n  mice congenic a t  H-2. 
Most of t h e  c e l l  l i n e s  der ived  from mice express ing  the  e k  haplo type  cont inuous ly  prod& 
i n f e c t i o u s ,  oncogenic input - type  v i r u s  i n  t i s s u e  c u l t u r e ,  wh i l e  most of t he  c e l l  l i n e s  of  
t he  e b  and E d  genotypes become non-producers a f t e r  passage i n  t i s s u e  c u l t u r e .  A l l  of 
t hese  non-producers c e l l  l i n e s  cont inue  t o  express  HuLV-encoded p r o t e i n s ,  b u t  harbor  va r ious  
d e f e c t s  i n  and env gene p r o t e i n  express ion  compared t o  producer c e l l  l ines .  Th i s  block 
i s  no t  a t  the  c e l l  s u r f a c e  because some non-producers can be supe r in fec t ed  wi th  homologous 
v i r u s .  The exogenous inducing-type v i r u s  has  been induced out  of some non-producer c e l l  
l i n e s  wi th  IUdR i n d i c a t e i n g  t h a t  t he  p rov i rus  i s  i n t a c t  i n  these  l i n e s  subsequent t o  the  
c e s s a t i o n  of v i r u s  product ion .  Thus the  block appears  t o  be a t  the  l e v e l  of t r a n s c r i p t i o n ,  
t r a n s l a t i o n ,  o r  p o s t - t r a n s l a t i o n a l  mod i f i ca t ion .  

0227 
J. Eaves, Ter ry  Fox Labora tory ,  B.C. Cancer Research Cent re ,  601 West 10 th  Avenue, Vancouver, 
B.C. V5Z 1L3, Canada 
Previous s t u d i e s  have shown t h a t  Abelson murine leukemia v i r u s  (A-MuLV) can t ransform both  
lymphoid and myeloid c e l l s  a l though the  range  o f  t a r g e t  c e l l s  s u s c e p t i b l e  t o  malignant 
t r ans fo rma t ion  and t h e  s t e p s  they  undergo s t i l l  remain poor ly  de f ined .  W e  have r e c e n t l y  shown 
t h a t  exposure of s i n g l e  mul t i - l i neage  co lon ie s  genera ted  i n  s t anda rd  me thy lce l lu lose  assays  
t o  A-MuLV r e s u l t s  i n  the  development of cont inuous ly  growing fac tor - independent  c e l l  l i n e s .  
The p o s s i b i l i t y  t h a t  t h e s e  a r i s e  from o t h e r  cel ls  co -ex i s t ing  i n  t h e  assays  w a s  r u l e d  o u t  by 
subsequent exper iments  i n  which t h e  mul t i - l i neage  co lon ie s  used w e r e  genera ted  i n  c u l t u r e s  
seeded wi th  s i n g l e  s t e m  c e l l s .  Cr i t ica l  t o  t h e  development of these  ce l l  l i n e s  was t h e  
presence  du r ing  exposure t o  t h e  v i r u s  of  i r r a d i a t e d  NIH-3T3 c e l l s .  The t ransformed cel ls  
con ta in  metachromatic g ranu le s  t y p i c a l  of "p" or mast c e l l s .  They can  be maintained i n  medium 
supplemented wi th  10-20% FCS i n  which they  p r o l i f e r a t e  wi th  a doubl ing  t i m e  o f  40-96 h r s ,  
a l though more r a p i d l y  d i v i d i n g  s u b l i n e s  have r e c e n t l y  been ob ta ined  by subcloning  one of t h e  
l i n e s  i n  me thy lce l lu lose .  The l i n e s  and s u b l i n e s  produce h igh  t i t r e  v i r u s  and when i n j e c t e d  
subcutaneous ly  i n t o  nude mice ( l o 6  cel ls  pe r  mouse) g ive  rise t o  r a p i d l y  growing tumours 
apparent  2 weeks l a t e r  a t  t h e  s i t e  of i n j e c t i o n .  These l i n e s  and t h e  methodology developed 
f o r  t h e i r  gene ra t ion  may provide  new t o o l s  f o r  t h e  a n a l y s i s  of malignant t r ans fo rma t ion  o f  
myeloid c e l l s .  

GENERATION AND CHARACTERIZATION OF HEMOPOIETIC CELL LINES ARISING FROM ABELSON 
VIRUS INFECTION OF ISOLATED MULTI-LINEAGE COLONIES, P e t e r  M.C.  Wong and Connie 

0228 MOLECULAR STUDIES ON HUMAN T-CELL LEUKEMIA VIRUS-111, C .  Wood. H. K iese lburg .  P. 
Andersen* and S. Devare*. Depts. o f  Cancer Research and M o l e c u l a r  B io logy* ,  

Abbot t  L a b o r a t o r i e s ,  N o r t h  Chicago, IL 60064. 
Human T - c e l l  leukemia v i r u s - 1 1 1  i s  i m p l i c a t e d  as an e t i o l o g i c a l  agent f o r  acqu i red  imnuno 
d e f i c i e n c y  syndrome. On t h e  b a s i s  o f  i t s  T - c e l l  t r o p i s m  and f o r  T-he lper  c e l l  subset.  
The requ i rement  o f  Hg o f  i t s  r e v e r s e  t r a n s c r i p t a s e  as w e l l  as  r e t r o v i r a l  morphology, 
HTLV-I11 was c l a s s i f i e d  as a member o f  HTLV f a m i l y .  I n  o r d e r  t o  compare HTLV-111 w i t h  
t h e  o t h e r  members o f  t h e  f a m i l y  a t  genomic l e v e l ,  Southern  h y b r i d i z a t i o n s  were performed 
w i t h  s p e c i f i c  probes. HTLV-I and HTLV-I1 probes d i d  n o t  h y b r i d i z e  t o  HTLV-I11 i n f e c t e d  
HT-9 c e l l  DNA. However, sequence homology c o u l d  be d e t e c t e d  a t  t h e  t r a n s c r i p t i o n  l e v e l .  
I n  o r d e r  t o  f u r t h e r  c h a r a c t e r i z e  t h i s  s i m i l a r i t y  between HTLV i s o l a t e s  we have a t tempted 
t o  d e r i v e  m o l e c u l a r  cDNA c l o n e  o f  t h e  HTLV-111 s p e c i f i c  t r a n s c r i p t  i n  HT-9 c e l l s .  Data 
w i l l  be p resented  on c h a r a c t e r i z a t i o n  o f  t h i s  cDNA c l o n e  and i t s  comparison t o  o t h e r  
members o f  HTLV f a m i l y .  
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0229 i g  CHAIN GENE EXPRESSION IN BURKITT LYMPHOMA DERIVED CELL L I N E S  
J.J.M. van Oongen, M.A .  V e r s n e l ,  A.H.M. Geur ts  van Kesse l ,  E.M.E. S m i t ,  H .  H o o i j k a a s  
and A.  Hagemei jer ,  Erasmus U n i v e r s i t y ,  Rotterdam, The N e t h e r l a n d s .  

B u r k i t t  lymphomas and B u r k i t t  lymphoma d e r i v e d  c e l l  l i n e s  a r e  c h a r a c t e r i z e d  by t h e  presence 
of s p e c i f i c  chromosome t r a n s l o c a t i o n s :  t ( 8 ; 1 4 )  o r  one o f  t h e  v a r i a n t  t r a n s l o c a t i o n s  t ( 2 ; 8 )  
and t ( 8 ; 2 2 ) .  The b r e a k p o i n t  a reas  o f  chromosome 14, 2 and 22 c a r r y  t h e  genes cod ing  for t h e  
l g  heavy c h a i n ,  K l g  l i g h t  c h a i n  and A l g  l i g h t  c h a i n  r e s p e c t i v e l y ,  w h i l e  t h e  b r e a k p o i n t  
a r e a  o f  chromosome 8 c a r r i e s  t h e  c e l l u l a r  oncogene z. E r i k s o n  e t  a l .  (1982; 1983) demon- 
s t r a t e d  t h a t  i n  t h e  t (8 ;14)  p o s i t i v e  Oaudi and P3HR-1 B u r k i t t  c e l l  l i n e s  t h e  expressed @ c h a i n  
gene i s  on t h e  normal 14. A c c o r d i n g  t o  L e n o i r  e t  a l .  (1982) t h e  e x p r e s s i o n  o f  t h e  K and A 
l g  1 i g h t  c h a i n s  c o r r e l a t e s  w i t h  t h e  v a r i a n t  t r a n s l o c a t i o n s  t ( 2 ; 8 )  and t ( 8 ; 2 2 ) ,  r e s p e c t i v e l y ,  
suggest ing  t h a t  t h e  l g  l i g h t  c h a i n  genes t h a t  a r e  i n v o l v e d  i n  t h e  t r a n s l o c a t i o n s ,  a r e  t h e  
expressed genes. 
We i s o l a t e d  t h e  B u r k i t t  lymphoma d e r i v e d  c e l l  l i n e s  R O S - I ,  R O S - 5  and ROS-16 w i t h  t h e  t r a n s l o -  
c a t i o n s  t ( 8 ; 1 4 ) ,  t (8 ;22)  and t ( 2 ; 8 ) ,  r e s p e c t i v e l y .  I l s i n g  somat ic  c e l l  h y b r i d i z a t i o n  tech-  
n i q u e s  i t  appeared t h a t  i n  R O S - I  t h e  e x p r e s s e a p h e a v y  c h a i n  gene i s  onchromosome14q+. Immuno- 
l o g i c a l  c h a r a c t e r i z a t i o n  r e v e a l e d t h a t  ROS-5expresses the  K l i g h t  c h a i n  and ROS-16 t h e  A l i g h t  
c h a i n .  These d a t a  a r e  i n  c o n t r a s t  w i t h  t h e  l i t e r a t u r e  and i l l u s t r a t e  t h a t ,  a l t h o u g h  t h e  Bur-  
k i t t  t r a n s l o c a t i o n s  and e s p e c i a l l y  t h e  c-myc oncogene may p l a y  an i m p o r t a n t  r o l e  i n  t h e  onco- 
genes is ,  t h e  e x p r e s s i o n  o f  t h e  l g  heavy and l i g h t  c h a i n  seems t o  be r e g u l a t e d  independent ly .  
E r i k s o n  e t  a l . ,  1982, Proc.  N a t l .  Acad. S c i .  USA 79: 5611-5615; L e n o i r  e t  a l . ,  1982, Nature ,  
298: 474-476; E r i k s o n  e t  a l . ,  1983, Proc.  N a t l .  Acad. S c i .  USA 80 :  820-824. 

Viral Leukernogenesis 

0230 
I n v e s t i g a t i o n s  o f  a c u t e  t r a n s f o r m i n g  r e t r o v i r u s e s  have l e d  t o  i m p o r t a n t  i n s i g h t s  concern ing  
a smal l  group o f  c e l l u l a r  genes w i t h  t r a n s f o r m i n g  p o t e n t i a l .  Such t r a n s d u c e d  c e l l u l a r  onc 
genes c o n f e r  t o  t h e  v i r u s  p r o p e r t i e s  e s s e n t i a l  f o r  t h e  i n d u c t i o n  and maintenance o f  the- 
t r a n s f o r m e d  s t a t e .  Accumula t ing  ev idence i n d i c a t e s  t h a t  t h e s e  c e l l u l a r  genes can a l s o  be 
a c t i v a t e d  as t r a n s f o r m i n g  genes i n  human tumors by mechanisms c o m p l e t e l y  independent o f  
r e t r o v i r u s  invo lvement .  We have demonstrated a c t i v a t i o n  o f  members o f  t h e  r a s  f a m i l y  i n  
a w ide  v a r i e t y  o f  human h e m a t o p o i e t i c  tumors.  
a c t i v a t e d .  More t h a n  50% o f  AMLs t e s t e d ,  as wel l= d i v e r s e  lymphomas and leukemias, 
have been shown t o  c o n t a i n  t h i s  oncogene. 
an oncogene i n  a non Hodgk in 's  lymphoma, wh ich  does n o t  appear t o  be r e l a t e d  t o  any p r e -  
v i o u s l y  s t u d i e d  r e t r o v i r a l  t r a n s f o r m i n g  gene. Our c h a r a c t e r i z a t i o n  o f  t h i s  new oncogene 
w i l l  be descr ibed.  

I n  e f f o r t s  t o  i n v e s t i g a t e  normal h e m a t o p o i e t i c  t a r g e t s  f o r  t r a n s f o r m a t i o n  by r a s  and o t h e r  
oncogenes, we have u t i l i z e d  p r i m a r y  mur ine  bone marrow c e l l  c u l t u r e s  as w e l l  a s p o p u l a t i o n s  
o f  h e m a t o p o i e t i c  c e l l s  p r o l i f e r a t i n g  i n  response t o  s p e c i f i c  g rowth  f a c t o r s .  We demonstrate 
t h a t  some h e m a t o p o i e t i c  c e l l  t y p e s  appear t o  undergo c o n v e r s i o n  t o  t h e  m a l i g n a n t  phenotype 
d i r e c t l y  i n  response t o  a s i n g l e  r e t r o v i r a l  one gene, w h i l e  t h e  same c e l l  p o p u l a t i o n  can 
remain u n a f f e c t e d  by o t h e r  t r a n s f o r m i n g  genes. Our s t u d i e s  e s t a b l i s h  a w i d e  a r r a y  o f  c e l l  
t a r g e t s  whose growth can be a l t e r e d  by oncogenes a t  s p e c i f i c  s tages  o f  h e m a t o p o i e t i c  c e l l  
d i f f e r e n t i a t i o n .  

H E M A T O P O I E T I C  CELL TAKtiETS FOR TRANSFORMATION BY KETROVIRAL UIICWENES, S .  A .  
Aaronson, J .  P i e r c e ,  and A.  Eva, N a t i o n a l  Cancer I n s t i t u t e ,  Bethesda, MD 20205. 

N-ras oncogenes appear t o  b e p r e f e r e n t i a l l y  

By t r a n s f e c t i o n  a n a l y s i s ,  we have a l s o  d e t e c t e d  
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0231 TRANSFORMING FUNCTIONS OF EPSTEIN-BARR VIRUS, B i l l  Sugden, John Yates,  and David 
Reisman, McArdle Laboratory fo r  Cancer Research, Un ive r s i ty  of Wisconsin, Madison, 
W I  53706 

Epstein-Barr v i r u s  (EBV) i n f e c t s  human B-lymphocytes in  v i t r o  and e f f i c i e n t l y  induces 
and maintains  cell p r o l i f e r a t i o n  i n  t h e  in fec t ed  cell. The v i r a l  DNA is usua l ly  de t ec t ed  
i n  t h e  p r o l i f e r a t i n g  or "transformed" c e l l s  a s  complete plasmids which a r e  maintained 
through s e r i a l  c u l t i v a t i o n  of t hese  transformed c e l l s .  We wish to i d e n t i f y  and c h a r a c t e r i z e  
v i r a l  func t ions  t h a t  a r e  r equ i r ed  by EBV t o  transform 8-lymphocytes. W e  have taken one 
pa th  towards t h i s  goa l  by f i r s t  i d e n t i f y i n g  v i r a l  g e n e t i c  elements t h a t  a r e  r equ i r ed  t o  
maintain DNA a s  plasmids i n  mammalian c e l l s .  There a r e  two such v i r a l  elements: one a c t s  
i n  cis and is required f o r  r e p l i c a t i o n  of plasmid DNAs; t he  second encodes t h e  nuclear  a n t i -  
gen, EBNA-1, which i n t e r a c t s  with the  *-acting element t o  permit r e p l i c a t i o n  of plasmid 
DNAs. We have not  
shown t h a t  DNA s y n t h e s i s  begins within e, only t h a t  i s  required in  f o r  DNA re- 
p l i c a t i o n .  - i t s e l f  is composed of tw %-acting elements:  one con ta ins  20 tandem 
cop ies  of a 30 bp sequence; t h e  o the r ,  about  1 kbp away, con ta ins  a 6 5  bp inve r t ed  r epea t  
with symne t r i ca l ly  pos i t i oned ,  p a r t i a l  cop ie s  of t h e  30 bp sequence. Der iva t ives  of oriP 
have been generated i n  v i t r o  which when t e s t e d  in  v ivo  i n d i c a t e  t h a t  the d i s t ance  between 
its tw elements  can be e l imina ted  or increased to 2.5 kbp without  loss of funct ion.  
Nei ther  element s e rves  a s  an enhancer of t r a n s c r i p t i o n .  The gene f o r  t h e  nuclear ant igen,  
EBNA-1, maps 100 kbp away from oriP on t h e  v i r a l  genome. When t h i s  gene is l inked to oriP 
and to a marker that is s e l e c t a b l e  in  eukaryot ic  c e l l s ,  such a recombinant plasmid can re- 
p l i c a t e  s t a b l y  i n  e s t ab l i shed  dog. monkey, and human c e l l  l i n e s  t h a t  ne i the r  con ta in  EBV 
nor a r e  i n f e c t a b l e  by this v i rus .  These plasmids a r e  usua l ly  maintained a t  t h e  l e v e l  of 1- 
20 copies  per cell i n  t h e  presence of t h e  s e l e c t i v e  agent.  These r e s u l t s  i n d i c a t e  t h a t  w e  
have i d e n t i f i e d  the  gene t i c  elements of EBV t h a t  a r e  necessary to maintain DNA a s  plasmids 
i n  a v a r i e t y  of c e l l s .  We a r e  now adding to t h i s  mini-repl icon other  v i r a l  DNA i n  order  to 
i d e n t i f y  the  minimal v i r a l  information required to transform human B-lymphocytes. 

We term t h e  *-acting element oriP f o r  o r i g i n  of plasmid r e p l i c a t i o n .  

Human T-Leukemia Virus (HTLV) 

0232 
Wachsman'. ' D i v i s i o n  o f  Hematology-Oncoloyy, Depsr tnent  o f  i : e d i c i n e ,  UCLA School o f  Medicine, 
Los Angeles,  CA 90024; 

Human T - c e l l  leukemia v i r u s e s  t y p e  I and I 1  a r e  human r e t r o v i r u s e s  a s s o c i a t e d  w i t h  s p e c i f i c  
T - c e l l  m a l i g n a n c i e s .  A s i d e  f rom t h e i r  impor tance as t h e  l i k e l y  e t i o l o g i c  agents o f  some forms 
o f  human cancer,  these v i r u s e s  have a number o f  s t r u c t u r a l  and b i o l o g i c a l  f e a t u r e s  wh ich  
d i s t i n g u i s h  them f rom most o t h e r  animal r e t r o v i r u s e s .  
and HTLV-I1 has been de termined (1 -3) .  A comparison o f  these sequences r e v e a l s  severa l  
un ique f e a t u r e s ,  p a r t i c u l a r l y  1 )  t h e  l o n g  t e r m i n a l  r e p e a t s  (LTRs) have an unusual 
o r g a n i z a t i o n  o f  t r a n s c r i p t i o n a l  c o n t r o l  e lements and 2) t h e  3 '  r e g i o n  o f  t h e  genome between 
t h e  env and t h e  3 '  LTR c o n t a i n s  sequences s u f f i c i e n t  t o  encode a p r o t e i n ( s )  o f  as y e t  p o o r l y  
d e f i n e d  f u n c t i o n .  

These s t r u c t u r a l  f e a t u r e s  a r e  l i k e l y  t o  be a t  l e a s t  p a r t l y  r e s p o n s i b l e  f o r  some unusual  
b i o l o g i c a l  p r o p e r t i e s  o f  t h e  v i r u s e s .  HTLV r e p l i c a t e s  p r i m a r i l y  i n  T c e l l s  and B c e l l s  and 
t r a n s f o r m s  e x c l u s i v e l y  T c e l l s .  We have shown t h a t  t h i s  p r o p e r t y  o f  HTLV-I1 i s  due p a r t l y  
t o  a l i m i t e d  t r a n s c r i p t i o n a l  a c t i v i t y  o f  t h e  LTR i n  d i f f e r e n t  c e l l s  ( 4 ) .  

The s o - c a l l e d  X r e g i o n  o f  HTLV was o r i g i n a l l y  d e f i n e d  o n l y  by sequence a n a l y s i s .  
i d e n t i f i c a t i o n  o f  p r o t e i n  p r o d u c t s  ( 5 )  encoded by s p e c i f i c  s p l i c e d  mRNA t r a n s c r i p t s  (6), we 
demonstrated t h a t  a nove l  gene i s  p r e s e n t  i n  t h e  3 '  r e g i o n  o f  HTLV. 
gene o f  HTLV i s  necessary  f o r  b o t h  v i r u s  r e p l i c a t i o n  and t r a n s f o r m a t i o n  o f  T c e l l s .  A 
g e n e t i c  a n a l y s i s  i s  underway t o  ana lyze  t h e  e f f e c t  of m u t a t i o n s  i n  t h e  X gene as t o  t h e i r  
e f f e c t  on r e p l i c a t i o n  and t r a n s f o r m a t i o n  by  HTLV. 

STRUCTURAL AN0 BIOLOGICAL FEATURES OF IHUIlAN T-CELL LCUKEHIA VIRUSES,  I r v i n  S . Y .  
Chen', Dav id  W .  Golde' ,  IKunitada Shir iotohno7, Dennis J .  Slamon., and W i l l i a m  

? N a t i o n a l  Cancer Center ,  Tokyo, Janan 

The complete sequence o f  b o t h  HTLV-I 

By 

!de b e l i e v e  t h a t  t h e  X 

2. 1. 

3 .  
4. 
5 .  
6.  

S e i k i  e t  a l . :  Proc N a t l  Acad Sc i  USA G0:3618, 1903 
H a s e l t i n e  e t  a l . :  Science 225:419, 1984 
Shimotohno e t  a l . :  Proc l l a t l  Acad S c i  USA, i n  p r e s s ,  1984 
Chen e t  a l . :  Nature  309:276, 1984 
Slamon e t  a l . :  Science 226:61, 1984 
Wachsman e t  a l . :  Science 226, i n  press,  1904 
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0233 ADULT T-CELL LEUKEMIA IN JAPAN, Yorio Hinuma, Institute for Virus 
Research Kyoto University, Kyoto 606, Japan: 

A retrovirus, adult T-cell leukemia (ATL) virus (ATLV) was shown to 
associated with ATL, which is an endemic disease in southwestern parts of 
Japan. ATLV, which is similar to HTLV isolated from patients with cutaneous 
T-cell lymphoma-leukemia in the USA was consistently detected in fresh 
leukemic cells after short-term culture of peripheral blood from ATL patients. 
The proviral DNA was detected in the fresh leukemic cells. Antibodies to 
ATLV-specific antigens, previously called ATL-associated antigen (ATLA), were 
found in sera from almost all ATL patients and also in sera of a considerable 
proportion of healthy adults in ATL-endemic areas" ATLA and/or ATLV particles 
were consistently demonstrated in fresh peripheral leukocytes of anti-ATLA- 
positive healthy, or asymptomatic, individuals after short-term culture, 
especially by a clonal culture technique. These findings indicate that all 
anti-ATLA positive individuals, including both ATL patients and healthy 
donors, had ATLV-bearing cells in their blood. Thus, it.could be predicted 
that areas in which the incidence of anti-ATLA-positive residents is high are 
ATLV-endemic areas. This was confirmed in a nation-wide, seroepidemiologic 
study, which demonstrated unequivocally that ATLV (virus)-endemic areas 
coincide with ATL (disease)-endemic areas. 

the incidences of antibody-positive donors were high mainly in southwestern 
parts of Japan, but in some northern parts of Japan. Result of the familial 
distribution of anti-ATLA positive individuals (ATLV-carriers) suggested that 
routes of natural transmission of ATLV might be from mother to child and from 
husband to wife. Furthermore, it was found that ATLV could be transmitted by 
blood transfusion. Retrospective studies on transmission of ATLV by blood 
transfusion strongly suggested that cells of ATLV-carriers were highly 
infectious. More than 60% of the recipients of whole blood or blood 
components containing cells from donors having antibodies to ATLA produced 
anti- ATLA. 

with ATL have been found. Majority of ATL patients took acute course with 
rapid progression, but fewer chronic, lymphoma o r  smoldering types were also 
identified. 

This seroepidemiologic survey of ATLV, detected as anti-ATLA, showed that 

Since ATL was reported in Japan in 1977, more than 500 cases of patients 

Chromosomes and Leukemia 

0234 
Mineola,  New York; Erasmus U n i v e r s i t y ,  Rotterdam, The Nether lands. 

leukemia (CML). By somat ic c e l l  h y b r i d  a n a l y s i s  we have l o c a l i z e d  c - f i  t o  human 
chromosome 9 band q34 and have demonstrated t h a t  t h i s  oncogene i s  c o n s i s t e n t l y  
t rans loca ted  t o  the  Ph' chromosome i n  CML (1). The p o s s i b l e  involvement o f  human c - s i s  i s  
u n l i k e l y  i n  t h i s  t ype  o f  leukemia as t h e  chromosomal b reakpo in t  i n  CML (band 22 q l l n s  
n o t  near the  chromosomal l o c a t i o n  o f  c - s i s  (22 q12.3-q13.1) ( 2 ) .  Chimeric f ragments o f  
chromosome 9 and 22 which c o n t a i n  the  Ph'chromosomal b reakpo in t  have been i s o l a t e d .  
two CML p a t i e n t s ,  t he  Ph' b reakpo in ts  have been l o c a l i z e d  w i t h i n  14kb and 30kb, 
r e s p e c t i v e l y ,  o f  t h e  most 5 '  v-abl  homologous r e g i o n  ( 3 ) .  The p o s s i b i l i t y  t h a t  these 
breakpo in ts  a re  l oca ted  w i t h i n  
p o s i t i o n  o f  t he  most 5 '  exon i n  human c - a b l h a s  n o t  been determined ( 1 ) .  These r e s u l t s  
e s t a b l i s h  t h a t  t he  b reakpo in ts  on chromosome 9 occur a t  v a r i a b l e  s i t e s  and t h a t  t he  
o r i e n t a t i o n  o f  human c-abl  i s  w i t h  i t s  5 '  toward the  centromere. We have used the  
chromosome 22 s p e c i f i c  =ion o f  a ch imer i c  b reakpo in t  f ragment t o  i s o l a t e  an extended 
r e g i o n  o f  chromosome 22 o f  non-CML human DNA. 
chromosome 22 was i n v e s t i g a t e d  i n  DNAs of  a number o f  CML p a t i e n t s  ( 4 ) .  
P h ' - p o s i t i v e  CML p a t i e n t s  s t u d i e d  t o  da te  chromosomal b reakpo in ts  were d e t e c m  w i t h i n  a 
l i m i t e d  r e g i o n  o f  up t o  5.8 kb, a b reakpo in t  c l u s t e r  reg ion  (k). We have been ab le  t o  
i s o l a t e  cDNAs w i t h  homology t o  E, e s t a b l i s h i n g  t h a t  t h i s  r e g i o n  encodes a p r o t e i n .  By 
n u c l e i c  a c i d  h y b r i d i z a t i o n  exper iments the  o r i e n t a t i o n  o f  t h i s  p ro te in -encod ing  r e g i o n  on 
chromosome 22 cou ld  be determined; t he  5 '  end i s  toward the  centromere o f  t h e  chromosome. 
The cDNA c lones  a l s o  enabled us t o  do a comparat ive n u c l e o t i d e  sequence a n a l y s i s  and t o  
determine i f  i n  P h ' - p o s i t i v e  CML c e l l s  abe r ran t  mRNAs a re  produced which a re  p o s s i b l y  
ch imer ics  o f  human c-@ and b c r .  Evidence t h a t  such mRNAs a re  present  i n  the  CML c e l l  
l i n e  K562 and t h a t  i n  t h i s  c e r l i n e  t h e  b reakpo in t  has occur red  i n  t h e  bcr r e g i o n  w i l l  be 
presented. 
1 )  de K l e i n ,  A. e t  a l .  1982. A c e l l u l a r  oncogene i s  t rans loca ted  t o  the  Ph i l ade lph ia  
chromosome i n  ch ron ic  mye locy t i c  leukaemia. Nature,  300:765 2) Bartram, C.R. e t  a l .  1983. 
L o c a l i z a t i o n  o f  t h e  human c - s i s  oncogene i n  -positive and Ph' nega t i ve  ch ron ic  
mye locy t i c  leukemia by i n  s i c h y b r i d i z a t i o n .  w, 63:223 3)  Heisterkamp, N. e t  a l .  
1983. L o c a l i z a t i o n  o f  t h e  c - f i  oncogene ad jacen t  t o  a t r a n s l o c a t i o n  b reakpo in t  i n  ch ron ic  
mye locy t i c  leukemia. Nature, 306:239 4)  Gro f fen ,  J .  e t  a l .  1984. P h i l a d e l p h i a  Chromosomal 
Breakpo in ts  Are C lus te red  w i t h i n  a L i m i t e d  Region, 2, on Chromosome 22. m, 36:93 

THE INVOLVEYENT OF ONCOGENES IN2CML, John Groffen' ,  KyslStam I, Nora 
He is te rkayp , Anne l ies  de K l e i n  , and Gerard Grosveld . 
The P h i l a d e l p h i a  ( P h ' ) t r a n s l o c a t i o n  i s  c h a r a c t e r i s t i c  f o r  ch ron ic  mye locy t i c  

Oncogene Science Inc. ,  

I n  

human c -ab l  l ocus  cannot be excluded, s ince  the  

The genomic o r g a n i z a t i o n  o f  t h i s  reg ion  o f  
I n  a l l  ( ove r  30) 
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0235 AN ALTERED C-ABL PROTEIN I S  DETECTED IN  Phl-POSITIVE CML CELL LINES AND PATIENTS. 
Owen N. W i t t e l ,  James B. Konopkal and Susan M. Watanahe2, lnepartment o f  Micro- 
b i o l o g y  and Molecu la r  B i o l o g y  I n s t i t u t e ,  U n i v e r s i t y  o f  C a l i f o r n i a ,  Los Angeles, CA 
90024, 2Genetic Systems, Sea t t l e ,  WA 98112 

The Ph i l ade lph ia  chromosome ( P h l )  r e s u l t s  f rom a s p e c i f i c  chromosomal t r a n s l o c a t i o n  [ t (9 :22 )1  
t h a t  i s  observed i n  g rea te r  than 90% o f  ch ron ic  myelogenous leukemia (CML) pa t i en ts .  
t r a n s l o c a t i o n  b reakpo in t  occurs near t h e  c-ah1 gene and c o r r e l a t e s  w i t h  t h e  syn thes is  o f  an 
a l t e r e d  c-ah1 mRNA. We have de tec ted  a s t r u c t u r a l l y  a l t e r e d  c-ah1 p r o t e i n  (P210) i n  
P h l - p o s i t i r C M L  c e l l  l i n e s  h u t  no t  i n  c o n t r o l  Ph l -negat ive  c e l l i n e s .  P210 was a l s o  
de tec ted  i n  hone marrow c e l l s  f rom P h l - p o s i t i v e  CML pa t ien ts .  P21D has i n  v i t r o  t y r o s i n e  
kinase a c t i v i t y  s i m i l a r  t o  t h e  v - a  p ro te in .  However, t h e  normal c - a b l  p r o t e i n  l acks  
de tec tab le  t y r o s i n e  k inase a c t i v i t y .  S t r u c t u r a l  a l t e r a t i o n  o f  P210 may have unmasked i t s  
t y r o s i n e  k inase a c t i v i t y .  P a r t i a l  p r o t e o l y t i c  ana lys i s  o f  P210 suggests t h a t  t h e  a l t e r a t i o n  
i s  l i k e l y  t o  he N-terminal .  Two-dimensional ana lys i s  o f  t r y p t i c  pept ides  generated from P21D 
and t h e  normal human c-ah1 p r o t e i n  (P145) i nd i ca tes  t h a t  a d d i t i o n a l  po l ypep t ide  sequences a re  
present  i n  P21D. Poss ib ly ,  t h e  genera t ion  o f  Phl  r e s u l t s  i n  the  c r e a t i o n  o f  a ch imer ic  gene 
which d i r e c t s  t h e  syn thes i s  o f  an a l t e r e d  c-ah1 p r o t e i n  (P21D). Abnormal express ion  o f  c-ah1 
t y r o s i n e  k inase a c t i v i t y  b y  P210 may have a growth  s t i m u l a t i n g  e f f e c t  s i m i l a r  t o  t h e  v - a -  
p ro te in .  

The 

These r e s u l t s  s t r o n g l y  i m p l i c a t e  P210 i n  the  pathogenesis o f  CML. 

Growth Regulation and Differentiation 

0236 
Wong;, Stephen C .  C la rk3 ,  and David W .  Golde', 
o f  Medicine, UCLA School o f  Medicine, Los Angeles, CA 50024, ?Veterans Admin i s t ra t i on  
Medical Center,  Sepulveda, CA 91343, jGenet ics  I n s t i t u t e ,  Boston, I lA  02115 

of  f a c t o r s  which promote t h e  growth and d i f f e r e n t i a t i o n  o f  hematopoiet ic c e l l s  and a c t i v a t e  
mature b lood elements. I n  o rde r  t o  study the  biochemical  and b i o l o g i c a l  p roper t i es  o f  these 
mediators,  p u r i f i e d  p ro te ins  a re  requ i red .  Flolecular c l o n i n g  o f  t he  genes f o r  these f a c t o r s  
makes i t  p o s s i b l e  t o  s tudy  the  genomic o rgan iza t i on  and r e g u l a t i o n  o f  gene expression, as 
we l l  as f a c i l i t a t i n g  the  p roduc t i on  o f  l a r g e  q u a n t i t i e s  o f  pure p r o t e i n  f o r  research and 
the rapeu t i c  use .  

We have descr ibed the  p u r i f i c a t i o n  o f  human e r y t h r o i d - p o t e n t i a t i n g  a c t i v i t y  (EPA) f rom 
medium cond i t i oned  by the  Mo c e l l  l i n e  ( 1 ) .  Th i s  28,000 molecu la r  we igh t  p r o t e i n  s t imu la tes  
the  growth o f  human and murine e r y t h r o i d  co lon ies  (BFU-E and CFU-E) b u t  no t  mye lo id  co lon ies  
(CFU-GM). N- te rmina l  amino a c i d  sequence has been used t o  i s o l a t e  cDNA clones encoding EPA. 
These cDNA clones have been used t o  i d e n t i f y  and cha rac te r i ze  genomic c lones from a human 
1 i b r a r y  . 

IJe have a l s o  p u r i f i e d  a 22,000 molecu la r  we igh t  lymphokine from Mo-condi t ioned medium t h a t  
ac ts  upon mye lo id  c e l l s .  
macrophage precursors  (GH-CSF) ( Z ) ,  i n h i b i t s  t he  m o t i l i t y  o f  pe r iphe ra l  b lood n e u t r o p h i l s  
(NIF-T) and a c t i v a t e s  the  m i c r o b i c i d a l  pathways i n  g ranu locy tes  ( 3 ) .  cDNA clones encoding 
t h i s  Gll-CSF have been i s o l a t e d  us ing  express ion  screening o f  cDNA i n s e r t s  prepared from 1.10 
mRNA ( 4 ) .  

The phys io log i ca l  r o l e s  o f  EPA and GM-CSF i n  hematopoiesis a re  c u r r e n t l y  be ing  s tud ied .  
The p o t e n t i a l  t he rapeu t i c  uses o f  b i o l o g i c a l  response m o d i f i e r s  t o  inc rease the  number and 
f u n c t i o n a l  a c t i v i t y  o f  hematopoiet ic c e l l s  a re  s u b s t a n t i a l .  

1. blestbrook CA e t  a l . ,  J B i o l  Chem 259:9592, 1984 
2 .  Gasson JC e t  a l . ,  Science, i n  p ress ,  1584 
3. LJeisbart RH e t  a l . ,  submi t ted  
4. C la rk  SC e t  a l . .  submi t ted  

REGULATION OF HEMATDPOIESIS BY NATURAL AND BIOSYNTHETIC (RECOMBINANT) HUMAN 
LYMPHOKINES, J u d i t h  C .  Gasson', Richard H.  Weisbart2,  Rodney M. Hewick?, Gordon G. 

' D i v i s i o n  o f  Hematology-Oncology, Department 

S t imu la ted  human T lymphocytes and HTLV-infected T- lymphoblast  c e l l  l i n e s  produce a number 

Th is  s i n g l e  p r o t e i n  s t imu la tes  co lony  fo rma t ion  by humangranulocyte- 
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DIFFERENTIATION, Pau l  A. Marks, Michael She f fe ry ,  J e f f r e y  Ravetch, Tsuguhiro Kaneda, 
Takashi Murate,  and Richard A .  R i fk ind ,  Memorial S loan-Ket te r ing  Cancer Cen te r ,  N e w  
York, NY 10021. 

s t u d i e s  i n  s e v e r a l  systems i n d i c a t e  t h a t  t he  t r a n s i t i o n  from p recu r so r  cells  capable  of 
s e l f - r e p l i c a t i o n  t o  cells expres s ing  c h a r a c t e r i s t i c s  of t e rmina l ly  d i f f e r e n t i a t e d  pheno- 
type ,  i nc lud ing  t e rmina l  c e l l  d i v i s i o n ,  i nvo lves  modulation of express ion  of a number of 
genes.  We have examined t h e  modulation of gene express ion  dur ing  t e rmina l  cell d i f f e ren -  
t i a t i o n  us ing  as a model hexamethylene b isace tamide  (HMBA) induced murine e ry thro leukemia  
(MEL) t e rmina l  c e l l  d i f f e r e n t i a t i o n .  P resen t  s t u d i e s  inc lude :  1 ) a d e t a i l e d  examination 
of a l t e r a t i o n s  i n  chromatin s t r u c t u r e  and t r a n s c r i p t i o n a l  a c t i v i t y  o f  a and p g lobin  
genes du r ing  inducer-mediated t e rmina l  d i f f e r e n t i a t i o n ,  and 2 )  t h e  s tudy  of express ion  of 
genes involved  i n  ce l l  c y c l e  p rogres s ion .  I n  MEL, v i rus- t ransformed cells blocked a t  t h e  
CFU-e s t a g e  of e r y t h r o i d  ce l l  development, we found t h a t  uninduced cel ls  show c e r t a i n  
chromatin s t r u c t u r a l  changes which a r e  a s s o c i a t e d  wi th  a c t i v e l y  t r a n s c r i b e d  genes,  e . g . ,  
i nc reased  s e n s i t i v i t y  i n  D N a S e  1 and hypomethylation of a and 13 g lob in  domains. These 
changes are propagated  i n  ce l l  d i v i s i o n  and do not  change wi th  uninduct ion .  Other 
changes,  namely, t h e  appearance of s i tes hype r sens i t i ve  to DNaSe 1 and s 1  nuc lease ,  
appear 5' upstream t o  both  a and p g lobin  genes wi th  induc t ion .  These inducer-mediated 
changes precede  t h e  onse t  of i nc reased  t r a n s c r i p t i o n  of a globin  genes. s t u d i e s  on 
modulation of genes whose p roduc t s  may be involved  i n  ce l l  cyc le  p rogres s ion  show t h a t  
t h e  accumulation of p53 p r o t e i n ,  which appears  t o  p lay  a r o l e  i n  t h e  p rogres s ion  from G1 
t o  s, is suppressed  by HMBA. This  suppress ion  i n  p53 s y n t h e s i s  c o r r e l a t e s  wi th  c e s s a t i o n  
of cell d i v i s i o n ,  with arrest i n  G1. W e  have i d e n t i f i e d  two o the r  genes whose inc reased  
expres s ion  is  r e l a t e d  t o  c e s s a t i o n  of ce l l  d i v i s i o n .  These genes a r e  cloned and be ing  
c h a r a c t e r i z e d .  Thus, HMBA-induced MEL t e rmina l  d i f f e r e n t i a t i o n  involves  the  modulation 
of expres s ion  of s e v e r a l  genes ,  both down and up r egu la t ion  of genes involved  i n  ce l l  
c y c l e  p rogres s ion  and d i f f e r e n t i a t e d  phenotype. 

INDUCER-MEDIATED MODULATION OF GENE MPRGSSION DURING TEEMINAL CELL 

0238 MOLECULAR CONTROL OF GRANULOCYTE AND MACROPHAGE PRODUCTION, Donald Metca l f ,  Nicos 
A .  Nicola ,  Nicholas  M. Gough, Ashley R. Dunn, Francesca  Walker, Antony W .  Burgess ,  
Ed S tan ley  and Anne Kelso ,  Wal te r  and E l i z a  H a l l  I n s t i t u t e  and Ludwig I n s t i t u t e  f o r  
Cancer Research ,  Pos t  O f f i c e ,  Royal Melbourne H o s p i t a l ,  3050, V i c t o r i a ,  A u s t r a l i a .  

The format ion  and func t ion  of murine g ranu locy te s  and macrophages i s  c o n t r o l l e d  by t h e  
i n t e r a c t i o n  of fou r  g lycopro te in  colony s t i m u l a t i n g  f a c t o r s  - GM-CSF, M-CSF (CSF-l), G-CSF 
and Multi-CSF ( IL-3 ) .  Each has  been p u r i f i e d  t o  homogeneity and is  a c t i v e  i n  s t i m u l a t i n g  
t h e 1 3 r o l i f e r a t i o n  of granulocyte-macrophage (GM) p recu r so r s  a t  concen t r a t ions  i n  t h e  10-11 - 
10- molar range .  

of s p e c i f i c  membrane r e c e p t o r s  (mean number 100 - 500 f o r  normal GM c e l l s ,  300 - 700 f o r  
WEHI-3B D+ leukemic c e l l s ) .  
is  achieved  wi th  5-10% recep to r  occupancy. 
d i s s o c i a t i o n  r e l a t i v e l y  slow ( h a l f - l i f e  6 h r ) .  Comparable b inding  of murine lZ5I G-CSF has  
been observed t o  normal and leukemic human GM c e l l s ,  b inding  be ing  blocked by human CSFB bu t  
no t  CSFa. 
marrow c e l l s  of 350. For both  CSF's, r ecep to r  numbers and turnover  a r e  s u b s t a n t i a l l y  lower 
than  r epor t ed  f o r  t h e  f u n c t i o n a l l y  s i m i l a r  M-CSF. 
mal mouse BM c e l l s  bu t  no t  leukemic c e l l s  can be  p a r t i a l l y  blocked by GM-CSF or Multi-CSF. 
S i m i l a r  compet i t ion  f o r  t h e  b inding  of lz5I GM-CSF t o  BM c e l l s  was observed wi th  G-CSF and 
Mu1 t i-CSF. 

cDNA's  f o r  GM-CSF and Multi-CSF have been cloned from cDNA l i b r a r i e s  cons t ruc t ed  us ing  
mRNA from con A-induced LB3 c e l l s ,  a cloned T-lymphocyte c e l l  l i n e  wi th  t h e  i n d u c i b l e  capa- 
c i t y  t o  syn thes i ze  both  GM-CSF and Multi-CSF. Genomic c lones  of GM-CSF and Multi-CSF have 
a l s o  been i s o l a t e d .  The gene f o r  GM-CSF e x i s t s  i n  s i n g l e  copy form and has  been loca ted  
t e n t a t i v e l y  on Chromosome 11. I n  each c a s e ,  d i r e c t  expres s ion  of t h e  cloned D N A ' s  ha s  been 
achieved  fo l lowing  t r a n s f e c t i o n  of COS c e l l s  w i th  s y n t h e s i s  of up t o  30 ng CSF/ml of condi t -  
ioned medium. These CSF's e x h i b i t  a l l  t h e  known b i o l o g i c a l  p r o p e r t i e s  of p u r i f i e d  GM-CSF 
and Multi-CSF. 

GM c lones ,  sequencing of t h e  cDNA f o r  GM-CSF has  ind ica t ed  no sequence homology of GM-CSF 
wi th  Multi-CSF and a very  d i f f e r e n t  p red ic t ed  secondary s t r u c t u r e  and t h e s e  two f u n c t i o n a l l y  
s i m i l a r  GM r e g u l a t o r s  appear t o  have developed independent ly .  

Binding s t u d i e s  us ing  lZ5I G-CSF have shown t h e  e x i s t e n c e  on normal and leukemic GM c e l l s  

Half-maximal p r o l i f e r a t i v e  O K  d i f f e r e n t i a t i o n - i n d u c i n g  a c t i v i t y  
Receptor b inding  is  r a p i d  ( l e s s  than  10 min) b u t  

P a r a l l e l  s t u d i e s  us ing  lZ5I GM-CSF have ind ica t ed  mean r e c e p t o r  numbers on normal 

A t  2OoC t he  b inding  of lZ5I G-CSF t o  nor- 

Despi te  t h e  a b i l i t y  of GM-CSF and Multi-CSF t o  s t i m u l a t e  t h e  p r o l i f e r a t i o n  of t he  same 
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0239 ONCOGENESIS BY RECEPTOR GENE TRUNCATION, A. U l l r i c h ,  L. Coussens, J.S. Hay f l i ck .  
T.J. D u l l ,  A. Gray, A.W. Tam, J. Lee, H. Riedel ,  Y .  Yarden*, T.A. Libermann*, J. 

Schlessinger*.  J. Downward', E.L.V. Mayes+, N. Whit t le+,  M.O. Waterf ie ld+, and P.H. 
Seeburg, Department o f  Mo lecu la r  B io logy ,  Genentech, Inc., South San Francisco, C a l i f o r n i a  
94080, *Department o f  Chemical Imnunology, The Weizmann I n s t i t u t e  o f  Science, Rehovot, 
I s r a e l ,  +Pro te in  Chemistry Labora tory ,  Imper ia l  Cancer Research Fund, L i n c o l n ' s  I n n  
F ie lds ,  London WCEA 3PX, UK. 

o f  cDNA c lones  revea l  c lose  s i m i l a r i t y  between the  e n t i r e  p red ic ted  amino a c i d  sequence of 
t he  av ian  e r y t h r o b l a s t o s i s  v i r u s  (AEV) t rans fo rm ing  gene v-erb-8 and the  human epidermal 
growth f a c t o r  recep to r  transmembrane and cy top lasmic  oomains. 
transmembrane r e g i o n  separates a cys te ine - r i ch  621 res idue  e x t r a c e l l u l a r  EGF b i n d i n g  domain 
f rom t h e  542 amino ac id  long, cytoplasmic,  t y r o s i n e - s p e c i f i c  p r o t e i n  k inase  domain. The 
recep to r  gene i s  a m p l i f i e d  and rear ranged i n  A431 epidermoid carcinoma c e l l s  and pr imary  
b r a i n  tumors (g l i ob las toma)  r e s u l t i n g  i n  recep to r  overproduc t ion  and genera t ion  o f  t runca ted  
gene products.  
recep to r  gene produc ts  i n  oncogenesis. F i r s t ,  a v a r i e t y  o f  p r imary  human tumors and leukemic 
c e l l s  were analyzed f o r  poss ib le  aber ran t  express ion  o f  t he  recep to r  gene. Second, i n  v i t r o  
m o d i f i c a t i o n  o f  t he  i s o l a t e d  recep to r  cDNA sequences and subsequent i n t r o d u c t i o n  and 
express ion  i n  t i s s u e  c u l t u r e  c e l l s  was c a r r i e d  o u t  t o  i d e n t i f y  mo lecu la r  c h a r a c t e r i s t i c s  
respons ib le  f o r  oncogene generat ion.  
presented. 

P a r t i a l  p r o t e i n  sequence ana lys i s  and t h e  subsequent i s o l a t i o n  and c h a r a c t e r i z a t i o n  

The s i n g l e  23 amino ac io  

Two approaches were taken t o  f u r t h e r  i n v e s t i g a t e  the  involvement o f  EGF 

I n s i g h t s  ob ta ined f rom these exper iments w i l l  be 

Regulation and Differentiation 

0240 GENE E X P R E S S I O N  B Y  VIRAL IMMEDIATE EARLY P R O T E I N S ,  R . B .  G a y n o r ,  

M e d i c i n e ,  M i c r o b i o l o g y ,  a n d  M i c r o  a n d  I m m u n o l o g y ,  UCLA S c h o o l  o f  M e d i c i n e ,  
L o s  A n g e l e s ,  C A  90024  

The a d e n o v i r u s  E I A  and  t h e  p s e u d o r a b i e s  v i r u s  i m m e d i a t e  e a r l y  ( P R V - I E )  
p r o t e i n s  i n d u c e  t r a n s c r i p t i o n  f r o m  a d e n o v i r u s  p r o m o t e r s  a n d  a r e  a l s o  c a p a b l e  
o f  a c t i v a t i n g  t r a n s c r i p t i o n  o f  n o n v i r a l  genes  i n t r o d u c e d  i n t o  c e l l s  b y  
i n f e c t i o n  o r  t r a n s f e c t i o n .  

We i n v e s t i g a t e d  w h e t h e r  t h i s  a c t i v a t i o n  o f  v i r a l  o r  n o n v i r a l  genes  by  E I A  
and  P K V - I E  p r o t e i n s  was l i m i t e d  t o  genes  t r a n s c r i b e d  b y  R N A  p o l y m e r a s e  I 1  
( c l a s s  I 1  g e n e s )  o r  c o u l d  a l s o  f u n c t i o n  f o r  genes  t r a n s c r i b e d  b y  R N A  
p o l y m e r a s e  1 1 1  ( c l a s s  1 1 1  g e n e s ) .  R e s u l t s  o f  t r a n s f e c t i o n  e x p e r i m e n t s  
i n d i c a t e d  t h a t  b o t h  v i r a l  a n d  n o n v i r a l  c l a s s  I 1 1  genes  w e r e  i n d u c e d  10 -  t o  
2 0 - f o l d  b y  t h e  E I A  p r o t e i n s .  T h i s  a c t i v a t i o n  i s  d u e  t o  t h e  a s s e m b l y  o f  
c l a s s  I 1 1  g e n e s  i n t o  s t a b l e  t r a n s c r i p t i o n  c o m p l e x e s .  The s i m i a n  v i r u s  4 0  
e n h a n c e r ,  w h i c h  i s  a s t r o n g  i n d u c e r  o f  c l a s s  11  g e n e s ,  d i d  n o t  i n d u c e  
t r a n s c r i p t i o n  o f  a c l a s s  1 1 1  g e n e .  Thus  t h e  m e c h a n i s m  o f  t r a n s c r i p t i o n  
a c t i v a t i o n  b y  v i r a l  e n h a n c e r s  and  t h e  v i r a l  e a r l y  p r o t e i n s  a p p e a r s  t o  be  
d i f f e r e n t .  

t r a n s c r i p t i o n  e x p e r i m e n t s .  T e n f o l d  h i g h e r  r a t e s  o f  i n  v i t r o  t r a n s c r i p t i o n  
w e r e  o b s e r v e d  w i t h  e x t r a c t s  o f  E I A - c o n t a i n i n g  c e l l s  c o m p a r e d  t o  u n i n f e c t e d  
c e l l  e x t r a c t s .  T h i s  a c t i v a t i o n  i s  n o t  d e p e n d e n t  o n  t h e  p r e s e n c e  o f  E I A  i n  
t h e  e x t r a c t .  Thus  t h e  a c t i o n  o f  t h e  E I A  p r o t e i n  a p p e a r s  t o  be an  i n d i r e c t  
o n e .  

S .  Y o s h i w a g a ,  N .  Dean,  L .  F e l d m a n ,  a n d  A .J .  B e r k ,  D e p a r t m e n t s  o f  

We n e x t  i n v e s t i g a t e d  w h e t h e r  t h i s  d i f f e r e n c e  c o u l d  be  o b s e r v e d  i n  i n  v i t r o  
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0241 H.P. Koe f f l e r ,  H. Reichel, 
A. Norman, Department o f  Medicine, Un ive rs i t y  o f  C a l i f o r n i a ,  Los Angeles, CA, and Department 
o f  Biochemistry, Un ive rs i t y  o f  Ca l i f o rn ia ,  Riverside, CA. 

Recent s tud ies by ourselves as we l l  as others suggest t h a t  the seco-steroid known as 1,25 
dihydroxyvitamin D (1,25(OH) D ) may be i n t i m a t e l y  invo lved i n  p r o l i f e r a t i o n  and d i f f e r e n t i a -  
t i o n  o f  hematopoietic c e l l s . 2  ionocytes, macrophages, ac t i va ted  B and T lymphocytes, and 
c e l l s  f r o g  a v a r i e t y  o f  myeloid c e l l  l i n e s  have receptors f o r  1,25(OH) D The 1,25(OH) O3 
(10-8-10- ! I )  can induce macrophage d i f f e r e n t i a t i o n  o f  both normal huma6 Ayelo id  stem cel?s 
and b l a s t  c e l l s  o f  several myeloid leukemic l i n e s  (U937, HL-60). I n d i r e c t  evidence s t rong ly  
suggests t h a t  t h i s  induct ion o f  d i f f e r e n t i a t i o n  occurs through the c e l l u l a r  1 ,25(0H)2D3 re -  
ceptors. The presence o f  recentors does no t ,  however, assure tha t  leukemic b l a s t  
c e l l s  can be induced t o  undergo d i f f e r e n t i a t i o n  by the seco-stero id .  I n  a r e l a t e d  study, we 
performed a c l i n i c a l  t r i a l  o f  g i v ing  2 ugldy o f  1,25(OH) D 
and observed no improvement i n  hematopoiesis. 
f o r  the f i r s t  t ime t h a t  normal human macrophages synthesize 1,25(OH) D 
i n t e r f e r o n  ( y - I F N )  markedly enhances production o f  the compound. 
phages (QAM) o r  b lood monocytes from normal i nd i v idua ls  were cu l tu red  w i t h  y - I F N ;  the sub- 
s t r a t e  I H]-25-hydroxyvitamin D was added t o  the cu l tu res  and conversion o f  subst rate t o  
[3H]-1 ,25(OH) D Human PAM 
from 4 notma12iJdividuals synthesized small quan t i t i es  o f  1,25(OH) 0 I n  
contrast ,  the PAN cu l tu red  w i t h  y - I F N  (200 u/ml f o r  4 days) marked?y3increasej t h e i ?  Zynthe- 
s i s  o f  1,25(OH\ 0 , w i t h  approximately 10-167; o f  the substrate converted t n  [ H]-l,25(OH) 0 
The pu ta t i ve  [%]!1,25(OH) D was co l l ec ted  from HPLC and rechromatoqraphed using three o ? h I r  
so lvent  systems and was fogna t o  miarate i n  exact i d e n t i t y  w i t h  authent ic ,  chemical ly synthe- 
s ized 1,25(OH) D on each chromatogram. The PAN cu l tu red  w i th  i nac t i va ted  y - I F N  d i d  not  have 
an enhanced s y 6 t i e s i s  o f  1,25(OH) D 
ments showed t h a t  y - I F N  s t imulate8 Aacrophages t o  synthesize 1,25(OH) 0 i n  a l i n e a r  fashion, 
w i t h  200 u/ml y-IFN s t imu la t i ng  7% and 2000 u/ml y - I F N  s t imu la t i ng  17% df  the substrate t o  
be converted t o  1,25(OH) D . 
macrophages t o  y - I F N  (506 d/ml), a maximal s t imu la t i on  o f  synthesis o f  1,25(OH) 0 
Maximal (p la teau)  synthesis o f  1,25(OH) D by macrophages continued f o r  a t  leas? 2 days o f  
exposure t o  y - IFN;  by day 8, synthesis 8 f 3 1  ,25(OH)  D 
blood monocytes were capable o f  synthes iz ing 1,25(6Hj D 
the seco s t e r o i d  a t  l e a s t  13 f o l d .  
D may have important consequences f o r  hea l th  and disease. 

1,25 Dihydroxyvitamin O3 and the Hematopoietic System. 

t o  18 myelodysplastic pa t i en ts  
I n  anothe? Zeries o f  experiments, we showed 

and recombinant gamma 
Pulmanary a l veo la r  macro- 

was determined3by h igh pressure l i q u i d  chromatography (HPLC). 
and 24,25(0H) 0 . 

as compared t o  unexposed PAM. Dose-response exper i -  

Time response experiments showed t h a t  by 1 day o f  exposure o f  
occurred. 

re turned t o  normal. 

The a b i l i t y  o f  hu&a$ macroDhages t o  synthesize ~ , Z E J ( O H ) ~  

Also, per iphera l  
and y - I F M  enhanced production o f  

3 

0242 DIFFERENTIATION AND PROLIFERATION 3F HEMOPOIETIC STEM CELLS I N  CULTURE, Makio 
Ogawa, VA Medical Center and Department o f  Medicine, Medical Un ive rs i t y  of South 
Carol ina, Charleston, SC 29403. 

Determination o f  the mechanisms o f  stem c e l l  self-renewal and d i f f e r e n t i a t i o n  requi res the 
study o f  i n d i v i d u a l  h e m p o i e t i c  stem c e l l s .  This was enabled by our  discovery o f  a unique 
type o f  murine colony cons is t i ng  of p r i m i t i v e  hemopoietic progeni tors .  
co lon ies observable on day-16 o f  c u l t u r e  possess self-renewal capaci ty  and the a b i l i t y  t o  
r e p l a t e  with h igh  e f f i c i e n c i e s .  
can t l y  enriched f o r  progeni tors  o f  b l a s t  c e l l  co lon ies i n  the spleen. 
vat ions o f  mu l t i l i neage  colony format ion from b l a s t  c e l l  co lon ies suggested t h a t  stem c e l l  
d i f f e r e n t i a t i o n  processes may be character ized by r e l a t i v e l y  constant and shor t  generation 
times. The renewal process o f  stem c e l l s  appears t o  be accompanied by longer generation 
times. We subsequently obtained data suggesting tha t  the dec is ion o f  a stem c e l l  t o  renew 
or d i f f e r e n t i a t e  i s  a s tochast ic  process. Studies o f  l ineage p o t e n t i a l s  o f  the progeni tors  
w i t h  micromanipulat ion techniques suggested t h a t  the r e s t r i c t i o n  o f  l ineage p o t e n t i a l s  o f  
the m u l t i p o t e n t i a l  progeni tors  i s  a l so  a s tochast ic  process. This s tochast ic  model o f  stem 
c e l l  p r o l i f e r a t i o n  and d i f f e r e n t i a t i o n  assures the presence of a constant number of com- 
m i t ted  progeni tors  whose p r o l i f e r a t i o n  m y  be m d i f i e d  l a t e r .  The p r o l i f e r a t i o n  o f  e a r l y  
h e m p o i e t i c  progeni tors  requ i res  the presence o f  IL-3 i n  cu l tu re ,  bu t  IL-3 supports develop- 
ment i n  a l l  l ineages and does no t  appear t o  d i r e c t  t h e i r  d i f f e r e n t i a t i o n  t o  p a r t i c u l a r  path- 
ways. 
p r o l i f e r a t i v e  p o t e n t i a l s  o f  the committed progeni tors  i s  a random process. 
t i o n a l  parameters for  choices o f  ac t i ons  i n  e a r l y  processes o f  stem c e l l  d i f f e r e n t i a t i o n  m y  
no t  be under the i n f l uences  o f  ex te rna l  factors .  
$able and long - las t i ng  nature of c e l l  renedal i n  the hemopoietic system. 

f i n e  tuning" o f  blood c e l l  product ion i s  a t  the very l a t e  stages of d i f f e r e n t i a t i o n  such as 
e r y t h r o i d  colony-forming or c luster - forming un i t s .  
populat ions are the ta rge ts  o f  the humoral c o n t r o l  since these populat ions are already 
expanded and are ava i l ab le  for immediate use *&en h igher  than normal product ion i s  necessi- 
t a  ted . 

Small b l a s t  c e l l  

I n j e c t i o n  o f  a high-dose of 5 - f l u o r o u r a c i l  (5-FU) s i g n i f i -  
Sequential obser- 

Studies o f  humn progeni tors  i n  c u l t u r e  a l so  suggest t h a t  the r e s t r i c t i o n  o f  
The d i s t r i b u -  

This no t i on  i s  compatible w i th  the very 
We be l i eve  t h a t  

I t  i s  reasonable t o  assume t h a t  these 
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0243 
Fischer rat leukemia, a spontaneous mononuclear cell neoplasm occursing in aged Fischer rats, 
is proposed to be a natural killer cell leukemia. We have studied leukemic blood and spleen 
cells and have found that they resemble large granular lymphocytes; cells characterized by a 
slightly indented nucleus and abundant cytoplasm that contained varying numbers of azuro- 
philic granules and vacuoles; ingested erythrocytes were occasionally observed. 
ically, cells were positive for acid phosphatase and non-specific esterase but lacked PAS o r  
peroxidase activity. 
polysomes, large mitochondria and an extensive microtubular system. 
number and density with more "mature" granules occurring in cells from the blood. Numerous 
autophagic vacuoles containing myelin figures, cellular debri, etc., were evident. Ultra- 
structural localization of acid phosphatase activity was primarily in the RER and Golgi with 
infrequent staining of granules. Cells were aryl sulfatase positive with RER and the mem- 
brane surrounding the granules showing a strong reaction. 
except after erythrophagocytosis when a few granules were noted to be peroxidase positive; 
ferritin was not observed in cells which had phagocytized erythrocytes and little evidence 
was seen of red cell breakdown. 
small subset did exist that contained glycogen rosettes. Thus, the leukemic cells proved 
quite heterogeneous with cells from the spleen appearing more immature than those of the 
blood. 
further information which may help to elucidate the cell line of origin of NK cells. 

MORPHOLOGY AND CYTOCHEMISTRY OF FISCHER RAT LEUKEMIC CELLS - AN NK CELL LEUKEMIA. 
Sue A. Bauldry and G. Adolph Ackerman, Ohio State University, Colmbus, OH 43210. 

Cytochem- 

Ultrastructural examination revealed well developed Golgi, abundant 
Granules varied in size, 

Peroxidase activity was absent 

The majority of cells were negative for glycogen although a 

Our research supports the concept that this neoplasm is an NK cell leukemia and gives 

2044 DIMETHYLSULFOXIDE (DMSO) INHIBITS AUTONOMOUS PROLIFERATION OF HL-60 CELLS AND 
ENHANCES DEPENDENCE ON GRANULOCYTE-MACROPHAGE COLONY STIMULATING FACTOR(S) (GM CSF). 

James K. Brennan, Howard Higson, Kim Stagliano and Camille N. Abboud, University of Rochester 
School of Medicine, Rochester, NY 14642. 
HL-60 cells in concentration of 1 x 103/ml were cultured i n  McCoys 5 A  medium with 10% fetal 
bovine serum in the presence of 0-1.5% DMSO and 0 or 10% medium conditioned by GCT cells 
(GCT CM) for 8 days. Viable cell numbers were followed with a particle counter and the num- 
ber of population doublings/l92 hours calculated. In 9 out of 9 experiments DMSO produced a 
dose-dependent inhibition of HL-60 growth rate in cultures without CM. GCT CM significantly 
enhanced growth at all DMSO concentrations, restoring growth to control or  near-control 
values, except at a 1.5% concentration of DMSO. Qualitatively similar results were obtained 
with initial cell densities up to 1 x 105/m1, and on colony size when cells were cultured in 
methylcellulose medium. 
cell maturation, preceded an increase in growth rates in GCT CM-stimulated liquid cultures 
and occurred within 2 days; divergence in growth usually occurring by 3 days. Similar 
effects were observed when semi-purified GM CSF (specific activity 1-3 x lo7 colonies/mg 
protein) was substituted for GCT CM. These data indicate that DMSO can suppress autonomous 
growth of this leukemia cell population and restore dependency on CSF. Moreover, they may 
provide a practical basis for using this cell-line to measure CSF in biological materials. 

Increase in median cell volumes and 3HTdr incorporation, hut not 

0245 Differential Expression of GI Specific Cell-Cycle Genes in Human Leukemias, 8 .  
Calabretta, L. Kaczmarek, D. Venturelli, R. R. Hirschhorn and R. Baserga. Depart- 
ment of Pathology and Fels Research Institute, Temple University School of 
Medicine, Philadelphia, PA 19140 

The phenotypic manifestation of human leukemias is usuallyreflected by the degree of maturif 
tion arrest and proliferative advantage of the neoplastic clone. We have recently begun to 
analyze the mechanisms of cell proliferation impairment that occurs in human leukemias by 
studying the expression of specific genes that are precisely regulated during the cell-cycle 
progression of normal human cells. We have identified three cDNA clones whose expression 
is specifically increased during the G1 phase of the cellular cycle. These cDNA clones 
were selected from a cDNA library prepared from poly A+ mRNA derived from hamster ts13 
cells 6 hours after serum stimulation at the permissive temperature of 34'C. We have found 
that these cell-cycle genes are evolutionary conserved in their sequence and cell-cycle 
dependence in human cells. We have also found that these cDNA clones are expressed in 
human leukemias with highest level of expression observed in patients with CKL and the 
lowest in patients with CLL. Intermediate levels of expression were observed i n  AMl and 
ALL patients. This differential pattern of expression is somewhat correlated with the 
type of cell proliferation impairment that characterizes different kinds of human 
leukemias. 
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0246 TWO NOVEL CYTOSKELETAL PROTEIN GENES ARE DEVELOPMENTALLY REGULATED IN A HUMAN 
LEUKEMIC CELL LINE. Chuan-Chu Chou, Janet P. Slovin, Richard C .  Davis and 
Winston A. Salser, UCLA, Los Angeles, CA 90024 

We have isolated novel hman alpha-tubulin and beta-actin genes from a cDNA library f o r  HL60 
cells, using chicken tubulin and actin clones as probes. These human clones are distinct 
from all other reported alpha-tubulin and beta-actin genes in that they have: ( i )  
untranslated sequences which have little homology to those of previously reported genes, (ii) 
amino acid deletions or drastic substitutions, e.g. Ser 4 to Cys 4 and Asp h9 to Arg 6 s  in 
alpha tubulin, and Ser 343 to Phe 343 in beta actin. Using the specific untranslated regions 
as probes on Northern blots, we demonstrated that both the alpha-tubulin and beta-actin mRNAs 
are differentially expressed in a variety of human tissues, and that, during the -~ in vitro 
differentiation of HL60 cells to either granulocytes or macrophages, the expression of these 
genes is dramatically regulated. The HL60 alpha-tubulin gene described here is the first 
reported example of a human gene, in which the 5'-noncoding region of the messenger contains 
multiple AUG codons. All four AUGs are followed by in-frame termination codons, resulting in 
four short open reading frames all terminating 5' to the putative initiation site of 
alpha-tubulin translation, suggesting that the expression of alpha-tubulin gene may also be 
regulated at the level of mRNA translation. This is supported by our observation that during 
the differentiation of HL60 cells, the rate of alpha-tubulin protein synthesis increases and 
yet, in contrast, the concentration of alpha-tubulin messenger decreases. - 

0247 HL60 CELLS REGULATE THE EXPRESSION OF TRANSFECTED GENES DURING IN VITRO CELLULAR 
DIFFERENTIATION, Patrick Concannon, Michele M. H. Lau, Sharon N.Teraoka, Robert 
Nelson, and Winston A. Salser, UCLA, Los Angeles, CA. 90024 

HL60 is a human promyelocytic cell line derived from a leukemic patient which is able to 
differentiate into either granulocytes or macrophages in vitro. Our laboratory has isolated 
and characterized over 25 cDNA clones corresponding to mRNA's whose expression is strongly 
regulated during the differentiation process. We have used these cDNA clones to isolate 
genomic clones from h m a n  chromosomal lambda libraries using the pi recombination system. 
These genomic clones and subfragments of them have been reintroduced into HL60 cells by 
cotransfection with pSV2neo and selection for G418 resistance. Approximately 25% of the 
clonal cell lines isolated from these cotransfections transcribe the reintroduced gene, as 
measured by the detection of the inserted pi plasmid sequences in the cytoplasmic mRNA of 
these cells. In all of the cell lines examined to date, the level of this mRNA is modulated 
during cellular differentiation in a manner consistent with that expected for the particular 
gene whose genomic clone was transfected. This is true for genes whose expression is either 
increased or decreased during cellular differentiation. In one case, this regulated 
expression has been achieved from a subfragment of a genomic clone that allowed us to 
localize the site at which presumed regulatory sequences reside to an area of approximately 
2.8 kilobases. Such a result indicates that we may expect to find DNA sequences involved in 
developnental regulation within close proximity to the genes they control. 

0748 
Cor in  and Paul Szabo, S loan -Ke t te r i ng  I n s t i t u t e ,  New York, NY 10021 
A group o f  mur ine  ery th ro leukemia  c e l l  (MELC) v a r i a n t s  was generated by s e l e c t i o n  f o r  t he  
a b i l i t y  t o  grow i n  i n c r e a s i n g  concen t ra t i ons  o f  methot rexa te  (MTX). Growth o f  t he  pa ren ta l  
MELC s t r a i n  DS-19 was comple te ly  i n h i b i t e d  by 0.1 uM MTX. We i s o l a t e d  c e l l s  ab le  t o  grow 
i n  up t o  800 uM MTX, and f o r  a l l  v a r i a n t s  growth was e s s e n t i a l l y  t he  same i n  the  presence 
o r  absence o f  t he  s e l e c t i v e  dose of MTX. MTX r e s i s t a n c e  was n o t  t he  r e s u l t  o f  a t r a n s p o r t  
de fec t .  Va r ian ts  had increased d i h y d r o f o l a t e  reduc tase (DHFR) a c t i v i t i e s .  The s p e c i f i c  a c t -  
i v i t y  o f  DHFR was p r o p o r t i o n a l  t o  the  s e l e c t i v e  concen t ra t i on  o f  MTX used t o  i s o l a t e  a 
g i ven  v a r i a n t .  H y b r i d i z a t i o n  s t u d i e s  performed i n  s i t u  es tab l i shed  the  presence o f  a m p l i f i -  
ed genes i n  MTX-res is tan t  b u t  n o t  MTX-sens i t i veTparenta1)  c e l l s .  Thus, MTX res i s tance  was 
probab ly  by v i r t u e  of i nc reased l e v e l s  o f  DHFR due t o  a m p l i f i c a t i o n  o f  t he  DHFR gene. The 
v a r i a n t s  r e t a i n e d  the  a b i l i t y  t o  be induced t o  d i f f e r e n t i a t e  as determined by hemoglobin 
p roduc t i on  i n  response t o  d imethy l  s u l f o x i d e  (DMSO), bu ty ra te ,  and hexamethylene b i sace t -  
amide (HMBA). Va r ian ts  were a l s o  i n d u c i b l e  t o  te rm ina l  c e l l  d i v i s i o n  by DMSO and HMBA. 
A DHFR gene a m p l i f i e d  MELC was a l s o  i s o l a t e d  t h a t  was r e s i s t a n t  t o  the  a c t i o n  o f  inducers  
w i t h  respec t  t o  te rm ina l  c e l l  d i v i s i o n  and hemoglobin p roduc t i on .  P re l im ina ry  s tud ies  
i n d i c a t e d  t h a t  DHFR was regu la ted  d u r i n g  induced d i f f e r e n t i a t i o n  o f  MTX-res is tan t  MELC. 

MURINE ERYTHROLEUKEMIA CELL VARIANTS:  ISOLATION OF CELLS THAT HAVE AMPLIFIED THE 
DIHYDROFOLATE REDUCTASE GENE AN0 RETAIN THE ABILITY TO DIFFERENTIATE, Robert  E .  
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0249 AJHEKENT-LAYER DEPENDENT MAINTENANCE OF A NEOPLASTIC PHENOTYPE IN LONG-TERM MARROW 
CULTURES FROM A PRELEUKEMIC CHILD,  L. Coulombel, M. Derycke, M. Rault  and 

C. Tchernia,  Universit ;  P a r i s  XI, 94270 B i c a r e ,  France 
Short-term progeni tor  assays appl ied t o  AML o r  preleukemic marrow c e l l s  u sua l ly  show reduced 
numbers of normal progeni tors  and va r i ab le  numbers of progeni tors  of abnormal co lon ie s  and 
c l u s t e r s .  Studies  of AML marrow i n  long-term c u l t u r e s  (LTC) have revealed heterogenei ty  i n  
t h e  behavior of neop las t i c  c e l l s  i n  t h i s  system a l so .  An unusual r e s u l t  has now been obtained 
from s t u d i e s  of a 2 year old g i r l  who presented with a l l  t he  c r i t e r i a  required f o r  a 
d i agnos i s  of preleukemia. Methylcel lulose assays revealed normal numbers of e ry th ro id  and 
g ranu lopo ie t i c  progeni tors .  To t e s t  t he  p o s s i b i l i t y  t h a t  condi t ions p reva i l i ng  i n  LTC might 
a l low expression of progeni tors  not ab le  t o  d i f f e r e n t i a t e  i n  short-term assays,  we 
e s t ab l i shed  and maintained LTC f o r  12 weeks. The adherent l aye r  was normal i n  morphology and 
t o t a l  c e l l u l a r i t y  a t  4 ,  6 and 8 weeks. However, progeni tors  (giving r i s e  t o  e i t h e r  normal o r  
abnormal co lon ie s )  were never detected i n  assays of t h e  non-adherent and the adherent l a y e r ,  
al though input  values  of BFU-E and CFU-C were normal, and a l a r g e  populat ion of g ranu locy t i c  
c e l l s  TBS maintained i n  t h e  non-adherent f r a c t i o n  of t h e  LTC. Four vk o ld  adherent c e l l s  from 
these  LTC d id  not  i n h i b i t  t h e  growth i n  methylcel lulose of normal marrow c e l l s  o r  4 vk old 
normal LTC adherent  c e l l s .  A s i m i l a r  growth p a t t e r n  has  r e c e n t l y  been observed i n  AML and 
preleukemic adu l t  p a t i e n t s ,  al though assays of the i n i t i a l  marrow i n  these  cases  usua l ly  do 
not d e t e c t  normal progeni tors  only.  This suggests  t h a t  i n  some neop las t i c  d i so rde r s ,  t he  
growth of neop las t i c  c e l l s  (maintenance of c lona l  dominance) i n  v i t r o  might depend on 
i n t e r a c t i o n s  with non-hematopoietic elements i n  t he  adherent l aye r .  

"PRODUCTION OF COLONY STIMULATING FACTOR(S) FROM HUMAN SOMATIC TxT 
CELL HYBRIDS AND A CARCINOMA CELL LINE ACTIVE I N  THE GROWTH OF MULTI- 
POTENTIAL HEMOPOIETIC PROGENITOR CELLS" 
and Peter Bissell, Deportment of Medicine, Christchurch Clinical School, P.O. Box 4345, 
Christchurch, NEW ZEALAND. 

Philip Crosier, Peter Macdonold 

Human hemopoietic s t em cell proliferotion and differentiation is reguloted by o family of glyco- 
protein growth factors. W e  hove been investigating o number of sources of human hemopoietic growth 
factors which support the growth of CFUmix colonies in culture. 
foctors is phytohoemogglutinin-stimulated leucocyte conditioned medium (PHA-LyCM). W e  here 
discuss the generation of a human T x T cell somatic cell hybrid line whose conditioned medium 
supports the generotion of CFUmix in semi-solid culture. Details of producing this cell line will be 
presented. In brief, cells from o 6-thioguonine resistant Jurkot line were fused with pokeweed 
mitogen-stimulated peripheral blood lymphocytes. 
In addition, we hove been chorocterising the conditioned medium obtained from o fast-growing 
variont of o bladder carcinoma cell line. The medium from this line used with erythropoietin can 
replace the need for PHA-LyCM in the formation of macroscopic hemoglobinised erythroid bursts and 
multipotentiol colonies containing megakoryocytes, neutrophilic and eosinophilic gronulocytes and 
monocyte-macrophoges (CFUmi::). Details will be presented on how the T cell hybridomo and bladder 
line conditioned medium support short-term cell proliferation in liquid culture of T cell-depleted cord 
blood cells. 

The usuol source of these growth 

Results on preliminory biochemical analysis of these factors will be discussed. 

0251 REGULATION OF ALPHA TUBULIN SYNTHESIS DURING DIFFERENTIATION OF THE HL60 HUMAN 
LEUKEMIC CELL LINE, Richard C. Davis, Chuan Chu Chou, and Winston A. Sa l se r ,  
UCLA, L o s  Angeles, CA. 90024 

HL6O c e l l s  can be induced t o  d i f f e r e n t i a t e  from p rwye locy te s  t o  e i t h e r  macrophage-like c e l l s  
i n  response t o  phorbol e s t e r s  (TPA) o r  vi tamin D3, o r  t o  granulocyte- l ike c e l l s  i n  response 
t o  DMSO and amilor ide.  During both d i f f e r e n t i a t i o n  pathways, t h e  c e l l s  d rama t i ca l ly  change 
t h e  We have used 2D g e l s  t o  measure 
t h e  r e l a t i v e  r a t e  of a lpha t u b u l i n  syn thes i s  i n  t r e a t e d  and untreated HL60 c e l l s  and have 
used northern b l o t s  t o  compare these  r a t e s  of syn thes i s  with the  concentrat ion of a lpha 
tubu l in  message i n  s i m i l a r l y  d i f f e r e n t i a t e d  HL60 c e l l s .  S t r ik ing ly ,  t he  f r a c t i o n  of 
cytoplasmic A+ RNA wi th  homology t o  an alpha tubu l in  cDNA probe decreases  by more than 
10 fold i n  c e l l s  t r e a t e d  with TPA, vi tamin D3, o r  DMSO and amilor ide,  while  t h e  r a t e  of alpha 
t u b u l i n  p r o t e i n  syn thes i s  i nc reases  by a t  l e a s t  10 t o  100 fo ld  during monocytic o r  
g ranu locy t i c  d i f f e r e n t i a t i o n .  This  unexpected discordance between alpha tubu l in  messenger 
concen t r a t ion  and p r o t e i n  syn thes i s  has  been c o n s i s t e n t l y  seen i n  c e l l s  of the o r i g i n a l  HL60 
l i n e  maintained i n  our lab.  The alpha tubu l in  cDNA clone we have i s o l a t e d  f r w  HL60 has  four  
sho r t  (15 t o  66 bases)  overlapping open reading frames (ORF's) i n  t h e  region 140 t o  230 
nuc leo t ides  upstream of t h e  t r a n s l a t i o n  s tar t  s i t e .  This  is the  f i r s t  reported example of 
such OW'S i n  a h m a n  mRNA but  i t  has  been proposed t h a t ,  i n  yeas t ,  sho r t  ORF's i n  t h e  
5 ' -un t r ans l a t ed  mRNA have a r o l e  i n  t r a n s l a t i o n a l  r egu la t ion  of p r o t e i n  synthesis .  Such 
r egu la t ion  could exp la in  the  high concentrat ion of un t r ans l a t ed  alpha tubu l in  mRNA i n  
und i f f e ren t i a t ed  HL60. 

r a t e s  of syn thes i s  of more than 100 d i f f e r e n t  p ro te ins .  

poly 

104 



Leukemia 1985 

0252 IN VITRO DEVELOPMENT OF B LYMPHOCYTES FROM LONG TERM CULTURED PRECURSOR CELLS, 
Kathleen A. Denis and Owen N. Wit te ,  IICLA, Los Angeles, CA 90024 

R lymphocytes stem c e l l s  and e a r l y  B c e l l  p recursors  have been d i f f i c u l t  t o  i s o l a t e  and 
cha rac te r i ze  i n  v i t r o .  P l u r i p o t e n t i a l  hematopo ie t i c  stem c e l l s  and more mature elements 
o f  t he  m y e l o i F a n d y t h r o i d  l i neages  can be main ta ined under c u l t u r e  cond i t i ons  developed 
by Dexter (J.  C e l l .  Phys io l .  91:335). Innovat ions  i n  l o n g  te rm c u l t u r e  a l s o  make i t  
poss ib le  t o  s p e c i f i c a l l y  m a i n t z n  B lymphocytes under a d i f f e r e n t  se t  o f  cond i t i ons  
(Whi t lock  and Wi t te ,  PNAS 79:3608). 
i n t o  R c e l l  c u l t u r e  c o n d i t G n s ,  we have achieved t h e  i n  v i t r o  d i f f e r e n t i a t i o n  o f  B lympho- 
cytes.  I n  t h i s  manner, stem o r  e a r l y  p recu rso r  e l e m e x s m a y e  channeled a long the  B c e l l  
pathway us ing  c u l t u r e  man ipu la t ions .  

Bone marrow c u l t u r e s  a re  es tab l i shed  w i t h  c o r t i c o s t e r o i d s  a t  33°C. Under these 
cond i t i ons ,  p l u r i p o t e n t  stem c e l l s  and mye lo id  and e r y t h r o i d  c e l l s  were main ta ined f o r  
severa l  months. No T o r  B lymphocytes were present .  However, when these c e l l s  were 
s h i f t e d  t o  c u l t u r e  c o n d i t i o n s  known t o  suppor t  l o n g  te rm B c e l l  growth, p roduc t ion  o f  
mye lo id  and e r y t h r o i d  c e l l s  ceased and B l i neage  c e l l s  cou ld  be i d e n t i f i e d  w i t h i n  3-4 
weeks. These lymphoid c e l l s  were 5-204, cy top lasmic  mu p o s i t i v e  and had a heterogeneous 
a r r a y  o f  imnunog lobu l in  gene rearrangements. 
po ten t  stem c e l l s ,  can undergo committment and d i f f e r e n t i a t i o n  t o  t h e  B c e l l  l i neage  i n  
v i t r o .  
development. 

By s h i f t i n g  c e l l s  c u l t u r e d  under Dexter cond i t i ons  

Thus e a r l y  p recursor  c e l l s ,  perhaps p l u r i -  

This w i l l  a i d  i n  t h e  d e f i n i t i o n  o f  t h e  c e l l s  and events impor tan t  i n  e a r l y  R cell 
(K.U. i s  a L i e v r e  Fe l low o f  t he  ACS, CA Div.)  

0253 MORPHOLOGICAL AND BIOCHEMICAL COMPARISONS RETWEtN SPONTANEOUS AND TRANSPLANTEO 
MONONUCLEAR CELL LEUKEMIA I N  FISCHER 344 RATS. Michael  P. D ie te r ,  John E. French, 

and Rober t  R. Maronpot, NIEHS. P.O. Box 12233, Research T r i a n g l e  Park, NC 27709 Mononuclear 
c e l l  (MNC) leukemia was i d e n t i f i e d  i n  26 mo. o l d  F344 r a t s  by splenomegaly, reduced r e d  
c e l l  and e leva ted  w h i t e  c e l l  counts.  A t y p i c a l  MNC were predominant i n  sp leen and b lood  
w i th  a c e n t r i c  n u c l e i  and r e d  cy top lasmic  g ranu les .  R a t e - l i m i t i n g  enzymes r e p r e s e n t a t i v e  o f  
ma jor  pathways o f  carbohydra te  metabol ism were e leva ted  100-900% i n  t h e  en r i ched  MNC f r a c -  
t i o n s  (F ico l l -Paque dens i t y  g rad ien ts ,  1.077 g/ml)  i s o l a t e d  f rom sp leen and blood. A 
leukemic  MNC l i n e  was main ta ined by subcutaneous t r a n s f e r  o f  2 x l o 7  sp leen c e l l s  i n t o  7-8 
wk. o l d  syngeneic r e c i p i e n t s .  
morpho log ica l l y  i n d i s t i n g u i s h a b l e  f rom spontaneous leukemia i n  aged r a t s  was induced a t  103 
and 112 days a f t e r  i n o c u l a t i o n .  The p a t t e r n  o f  b iochemica l  response i n  sp leen MNC f rom 
t r a n s p l a n t e d  cases was i n v e r s e l y  r e l a t e d  t o  t h e  enzyme e l e v a t i o n s  p r e v i o u s l y  no ted  i n  spon- 
taneous ly  leukemic r a t s ,  w i t h  50-70% decreases i n  t h e  s p e c i f i c  a c t i v i t i e s  o f  carbohydra te  
me tabo l i z ing  enzymes. I n  a d d i t i o n ,  a c e t y l c h o l i n e s t e r a s e  a c t i v i t y  decreased 34-85% i n  MNC 
o f  sp leen and blood. 
MNC may be r e l a t e d  t o  a d i f f e r e n c e  i n  t h e  growth r a t e  o f  t h e  tumors o r  t o  s e l e c t i v e  des t ruc-  
t i o n  o f  t h e  t r a n s p l a n t e d  leukemic c e l l s ,  and c o u l d  be impor tan t  i n  the s tudy  o f  chemothera- 
p e u t i c  i n t e r v e n t i o n .  
non -des t ruc t i ve  i ndex  o f  t h e  s e v e r i t y  o f  leukemia f o r  t h i s  animal model, and may a l s o  prove 
t o  be a p r e d i c t i v e  i n d i c a t o r  o f  t he  disease. 

I n  r e p l i c a t e  exper iments leukemia t h a t  was c l i n i c a l l y  and 

Reversal  o f  t h e  express ion  o f  carbohydra te  me tabo l i z ing  enzymes i n  

Mononuclear c e l l  a c e t y l c h o l i n e s t e r a s e  enzyme a c t i v i t y  may serve  as a 

0254 
Confluent, quiescent chick embryo fibroblasts maintained in protein-free medium (M-199) 
released CSF(s) active on granulocyte and monocyte progenitors and on AMV-induced leukemic 
cells when exposed to formaldehyde-fixed AMV leukemic cells (held in protein-free medium). 
The CSF was assayed under serum-free conditions. All recent data indicates that avian 
"myeloblastosis" virus induces an acute monocytic leukemia (Boettiger & Durban, 1979, Cold 
Spring Harbor 44:1249; Jurdic et al, 1982, J Cell Physiol 2:85). Of several cell types 
tested, including populations enriched for normal blast cells, induction was limited to the 
leukemic cell and to the macrophage. Thus, the induction probably occurs the 
monocyte/macrophage-derived recruitment activity (MRA) which induces fibroblasts to release 
CSF (Bagby et al, 1983, J Clin Invest 71:340). The fixed-cell data suggest that the factor 
is active even when membrane-bound. Production of such factors as well as an inhibitor 
which preferentially acts on normal progenitors (Bryant et al. 1981, Exp Hematol 9:457) 
probably insures a growth advantage for the leukemic cell. Production of MRA in an 
unregulated fashion could lead conceivably to a self-perpetuating cascade (leukemic 
cell+MRA+fibroblast+CSF+leukemic cell). This process would be exacerbated by the fact that 
these leukemic cells release CSF(s) and as with normal monocytes/macrophages (Glenn and 
Ross, 1981, Cell 25:603), release fibroblast growth factor [Dodge et al. 1983, Exp Hematol 
11 (Suppl 14):48]. 

AVIAN LEUKEMIC CELLS INDUCE FIBROBLASTS TO RELEASE CSF. William H. Dodge and 
Shanta Sharma, Wake Forest University Medical Center, Winston-Salem, NC 27103. 
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0255 EVIDENCE THAT PILA-144 D E R I V E D  BURST PROPKITING ACTIVITY ACTS DIRECTLY ON P U R I F I E D  
PROGENITORS, R.E. Donahue, D.C. L inch  and D.G. Nathan, Department o f  P e d i a t r i c  
Oncology, Dana Farber  Cancer I n s t i t u t e ,  Boston, MA 02115 and Department o f  
Haematology, School o f  Medicine, U n i v e r s i t y  Co l lege,  London, England. 

Bu rs t  p romot ing  a c t i v i t  
d i f f e r e n t i a t i o n  o f  e r y t i r o i d  p rogen i to rs  i n  v i t r o .  Several  leukemic T c e l l  ? ines  are  
capable o f  p roduc ing  BPA, b u t  most o f  t h e m l i n e s  a re  e i t h e r  TCGF dependent o r  a re  i n -  
f ec ted  w i t h  the  human T c e l l  leukemia v i r u s  (HTLV). Cond i t ioned medium (CM) from s i x  T 
c e l l  l i n e s  t h a t  were TCGF independent and were known n o t  t o  produce HTLV were t e s t e d  f o r  
BPA. These c e l l  l i n e s  were a gibbon T c e l l  l i n e  MLA-144, and the  human T c e l l  l i n e s  Jurka t ,  
HSB-2, Molt-4,  T-8402, and Hut-78. When added t o  me thy l ce l l u lose  c u l t u r e s  con ta in ing  ad- 
heren t  c e l l  dep le ted  (Ad-), non-E- rose t t ing  (E-)  pe r iphe ra l  b lood  mononuclear ce l l s ,  CM f rom 
the  J u r k a t  and MLA-144 c e l l  l i n e s  were capable o f  enhancing e r y t h r o i d  b u r s t  fo rmat ion .  
This enhanceiwnt was n o t  due t o  IL -2  p roduc t i on  by these c e l l  l i n e s .  
f rom the  J u r k a t  and MLA-144 were then t e s t e d  f o r  BPA us ing  h i g h l y  p u r i f i e d  p rogen i to rs  as 
the  t a r g e t  popu la t ion .  
pe r iphe ra l  b lood  mononuclear c e l l s  by d e p l e t i n g  granu locy tes ,  monocytes, T c e l l s ,  B c e l l s ,  
and NK c e l l s  us ing  a panel o f  monoclonal an t i bod ies  and s e l e c t i n g  f o r  HLA-OR p o s i t i v e  c e l l s .  
Using these h i g h l y  p u r i f i e d  p rogen i to rs ,  MLA-144 cond i t i oned  HBlOltm serum-free medium en- 
hanced b u r s t  fo rmat ion ,wh i le  the  Ju rka t  CFl f a i l e d  t o .  
f a c t o r s  may be i n v o l v e d  i n  the  fo rmat ion  o f  BFU-E 
c e l l  and another which can a c t  d i r e c t l y  on the  e r i t h r o i d  p rogen i to r .  

(BPA) has been demonstrated t o  be impor tan t  i n  the  rowth and 

Cond i t ioned medium 

These h i g h l y  p u r i f i e d  p rogen i to rs  were i s o l a t e d  from the  Ad-, E-  

This suogests t h a t  severa l  
one o f  which may a c t  on an accessory 

0256 
and C . J .  Eaves ,  T e r r y  Fox L a b o r a t o r y ,  B.C. Cancer Research  C e n t r e ,  601 West 1 0 t h  Avenue, 
Vancouver,  B.C. V5Z 1L3, Canada, U n i v e r s i t e  P a r i s  X I ,  94270 B i c e t r e ,  France 
We have shown t h a t  marrow from u n t r e a t e d  AML p a t i e n t s  can  be used t o  e s t a b l i s h  long-term 
c u l t u r e s  i n  which c l o n o g e n i c  h e m o p o i e t i c  c e l l s  a r e  u s u a l l y  main ta ined  f o r  s e v e r a l  weeks. I n  
most c a s e s  p r o g e n i t o r s  of abnormal c o l o n i e s / c l u s t e r s  i n i t i a l L y  p r e s e n t  d e c l i n e  r a p i d l y ,  and 
a r e  n o t  d e t e c t a b l e  a f t e r  4 weeks. I n  c o n t r a s t ,  p r o g e n i t o r s  of m o r p h o l o g i c a l l y  normal 
h e m o p o i e t i c  c o l o n i e s  e i t h e r  c o n t i n u e  t o  be d e t e c t e d  a t  normal o r  n e a r  normal l e v e l s ,  o r  i n  
some i n s t a n c e s  a c t u a l l y  become d e t e c t a b l e  o n l y  a f t e r  t h e  f i r s t  4-5 wks i n  c u l t u r e .  Hohever, 
i n  a f e w  c a s e s ,  p r o g e n i t o r s  of abnormal c o l o n i e s f c l u s t e r s  have  been found t o  p e r s i s t  ( i n  both  
non-adherent and a d h e r e n t  f r a c t i o n s ) .  We now d e s c r i b e  a t h i r d  p a t t e r n .  The p a t i e n t  was a 79 
y r  o l d  human who p r e s e n t e d  wi th  MZ-AML (WBC count  = lO,OOO/mm , 10% b l a s t s ,  and 47% b l a s t s  i n  
t h e  marrow). No c e l l s  c a p a b l e  of forming  any  t y p e  of c o l o n y  o r  c l u s t e r  i n  m e t h y l c e l l u l o s e  
c u l t u r e s  supplemented  wi th  5% PHA-LCM and e r y t h r o p o i e t i n  were d e t e c t e d  e i t h e r  i n i t i a l l y ,  o r  
s u b s e q u e n t l y  i n  a s s a y s  of e i t h e r  t h e  non-adherent o r  t h e  a d h e r e n t  f r a c t i o n  of long-term 
c u l t u r e s  m a i n t a i n e d  i n  t h i s  case f o r  6 weeks. N e v e r t h e l e s s ,  i n  s p i t e  of t h e  weekly removal of 
h a l f  of t h e  non-adherent c e l l s ,  b l a s  s and d i f f e r e n t i a t i n g  myeloid c e l l s  here  main ta ined  i n  
t h i s  f r a c t i o n  a t  l e v e l s  above 2 x I 0  p e r  c u l t u r e  and t h e  p r o p o r t i o n  of b l a s t s  remained 
r e l a t i v e l y  c o n s t a n t .  These s t u d i e s  r a i s e  t h e  p o s s i b i l i t y  of leukemic  c e l l  r e s p o n s i v e n e s s  t o  
a s  y e t  u n d e f i n e d  s t i m u l a t o r y  f a c t o r s  n o t  found i n  PHA-LCM b u t  p r e s e n t  on t h e  s u r f a c e  o f ,  o r  
r e l e a s e d  by, a d h e r e n t  marrow c e l l  t y p e s .  

EVIDENCE OF ADHEKENT LAYER DEPENDENT MAINTENANCE OF LEUKEMIC CELLS I N  THE ABSENCE OF 
RLAST COLONY-FORMATION I N  METHYLCELLULOSE, A.C. Eaves ,  L. Coulombel, D.K. Kalousek 

3 

& 

0257 ISOLATION OF HUMAN FETAL LIVER PROGENITORS: A MODEL SYSTEM FOR THE STUDY OF 
LEUKEMIC PROGENITORS. S tephen  G .  Emerson and David G .  Nathan ,  Harvard Medica l  School  

Bos ton ,  Ma. The p a t h o g e n e t i c  e v e n t s  i n  t h e  leukemias  a r e  b e l i e v e d  t o  o c c u r  a t  t h e  l e v e l  of 
t h e  leukemic  p r o g e n i t o r  c e l l ,  which p o p u l a t e s  t h e  marrow p o o l  w i t h  i ts  p a r t i a l l y  d i f f e r e n -  
t i a t e d  progeny. We have  u t i l i z e d  human f e t a l  l i v e r  as a model sys tem t o  deve lop  a s i m p l e  
and e f f i c i e n t  method f o r  t h e  p u r i f i c a t i o n  of l a r g e  numbers of committed p r o g e n i t o r s  from a 
l a r g e r  p o p u l a t i o n  o f  v a r i a b l y  d i f f e r e n t i a t e d  c e l l s .  Low d e n s i t y ,  nonadherent  f e t a l  l i v e r  
mononuclear c e l l s  were  c o a t e d  w i t h  a p a n e l  of e i g h t  mouse monoclonal  a n t i b o d i e s  s p e c i f i c  
f o r  d e t e r m i n a n t s  of lymphoid,  myelo id  and e r y t h r o i d  p r e c u r s o r  c e l l s ,  and t h e  a n t i b o d y  
c o a t e d  c e l l s  were removed by  panning  o v e r  p l a s t i c  d i s h e s  c o a t e d  w i t h  r a b b i t  anti-mouse 
immunoglobulin.  The n o n a d h e r e n t ,  panned c e l l s  a r e  h i g h l y  e n r i c h e d  f o r  p r o g e n i t o r s  when 
a s s a y e d  i n  m e t h y l c e l l u l o s e  c u l t u r e s ,  c o n t a i n i n g  18-55% BFU-E, 3.2-15% CFU-GM and 0.5-2.8% 
CFLI-GEMN. 
q u i r e  l e s s  exogenous growth f a c t o r s  f o r  _ _ _  i n  v i t r o  d i f f e r e n t i a t i o n  t h a n  do a d u l t  marrow pro- 
genitors--CFU-GM r e q u i r e  2-5 f o l d  less GM-CSA, and BFU-E growth i s  augmented o n l y  0-257 by 
t h e  a d d i t i o n  exogenous BPA. 
sample ,  and t h u s  p r o v i d e s  enough p r o g e n i t o r s  t o  a l l o w  d i r e c t  b i o c h e m i c a l  and immunologic 
m a n i p u l a t i o n .  T h i s  panning  t e c h n i q u e  is e x t r e m e l y  f l e x i b l e ,  and i n c l u s i o n  of t h e  p r o p e r  
an t i -myelo id  p r e c u r s o r  a n t i b o d i e s  i n  t h e  i n c u b a t i o n  m i x t u r e  should  permi t  d i r e c t  a p p l i c a -  
t i o n  of t h i s  t e c h n i q u e  t o  t h e  p u r i f i c a t i o n  of leukemic  p r o g e n i t o r s  from c l i n i c a l  s a m p l e s ,  
t h u s  f a c i l i t a t i n g  t h e  d i r e c t  s t u d y  o f  l eukemic  p r o g e n i t o r s  and t h e i r  d i f f e r e n t i a t i o n .  

These c e l l s  a r e  immature b l a s t s  w i t h  prominent G o l g i ,  a r e  DR+,  DC-, HLE' and r e -  

T h i s  t e c h n i q u e  y i e l d s  2-30 x l o 6  p r o g e n i t o r s  p e r  f e t a l  l i v e r  
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Division of Hemato lcgy ,  Royal Victor ia  Hospital, Will University, Montreal, and Department 
of Hematology, W.Univ.-Klinik, Albert-Ludwigs-Universit'dt, Freiburg,W.-Germany. 

Studies cll glucose-6-phoqhate-dehydrcqenase isoenzymes i n  female heterozygous with 
chronic myelqenous leukemia d m n s t r a t e d  that erythroblasts ,  granulocytes, p l a t e l e t s ,  and 
probably lyrrphocytes arise from a malignant m u l t i p t e n t i a l  progenitor cell, because the 
involved cells displayed only one s ingle  glucose-6-phosphate-dehydrqenase allele. 
Cytqenetic s tudies  have provided further evidence that the various cell lineages involved 
i n  this disease contain the c h a r a c t e r i s t i c  Ph' Chr-me. 
d i f fe ren t ia t ic l l  of T - l y q h x y t e s  and Ecells i n  chronic phase of CML however is uncertain. 
A cul ture  assay for  p l u r i p t e n t  stem cells that form mixed colonies cuntaining granulocytes, 
erythroblasts ,  megakaryocytes, macrophages and lympocytes (0'C-GET-T-W) w a s  used to  determine 
w h e t h e r  T- lyn@cqtes  and B-cells can be ident i f ied  i n  such colonies i n  CML. 
hematcpoietic colcnies from one pa t ien t  w i t h  Ph' p s i t i v e  CML i n  chronic fiase were examined 
for  lyn@oid markers. 
analyzed for l y q q m i e t i c  cells and were subjected to cytcqenet ic  studies.The r e s u l t  
indicates  that T-cel ls  arise from the malignant CML-clone as they were ident i f ied  i n  
multilineage and subcloned colonies by their react ion w i t h  mncclonal Anti-T-cell 
a n t i k d i e s .  C e l l s  f r m  the same subcloned colony contained the Ph' chromoscine. B-ce l l  
associated antigen p s i t i v e  cells were a l s o  ident i f ied  i n  Ph' p s i t i v e  mixed colonies: 
whether subclones of these cells contain the Ph' chromsome remains to be determined. 

E V I D E N X  FOR THF C U W L  DEVEIDPMENT AND SITPI CELL ORIGIN OF PHIIADEWHIA POSITIVE 
T-CE3X.S IN CHFOXIC MYELEEXlUS LEUKEMIA, A.A.FauSer, L.Kanz, G.W.L&r, B.A.Cooper, 

The or ig in  and s tage of 

Multilineage 

subclones derived from prescreened primary mulilineage colonies were 

(1259 DIFFERENTIATION OF CLL CELLS 
M.Ferrarini, S.Guazzi, R.Sitia, S.Roncella and A.Rubartelli - I.S.T. Genova, Italy 

Cells from 15 patients with B CLL were stimulated in vitro with supernatants of mitogen acti- 
vated T cells (TF) and studied for their capacity of differentiating into secreting cells. In 
seven patients orly was a response detected. Their cells appeared to have undergone a matura- 
tion process already in vivo since they comprised a number of cells with ultrastructural fea- 
tures of more mature cells and were capable of secreting amounts of fully assembled Ig mole- 
cules in endogenous labelling experiments. The cells from the remaining patients had more im- 
mature morphological feature and did not secrete but degraded secretory molecules. Cells that 
did not respond to TF were not blocked as for their maturation capacities since TPA treatment 
induced an apparently normal secretion. Studies on the mRNA of the Ig heavy chain, showed 
that, following stimulation with TF, there was an increased synthesis of mRNA of the secreto- 
ry chain accompanied by a decreased synthesis of that of membrane chain, a change that paral- 
leled that seen for the production of the corresponding polypeptide chain. The pattern of 
mRNA production following TPA stimulation was more complex and varied in the different cases. 
Analysis of the factors contained in TF showed that BCDF was responsible for the differentia- 
tion process. IL2 had also some effects on the malignant cells since a number of them expres- 
sed the relevant receptor. 

0260 

The HL-60 promyelmytic leukemia cell line is capable of selectively differentiating to neutrophils, 
macrophages or eosinophils in response to different chemical stimuli. In the latter case, mildly 
alkaline growth conditions have been shown to promote eosinophilic differentiation. This effect is 
most marked when the culture medium is allowed to become exhausted; few eosinophils are seen in 
cells growing vigorously at  pH 7.6. We now report that among the diverse list of compounds known to 
induce neutrophilic differentiation of HL-60 cells, there is a subgroup that selectively induces 
eosinophilic differentiation of up to 80% of cells previously grown at  pH 7.6, but induces neutrophilic 
differentiation in cells previously cultured a t  pH 7.2 or below. The alkaline conditions need not be 
maintained during the maturation period for efficient inductions. These observations suggest two 
conclusions. First, lineage commitment and maturational commitment can be separately manipulated 
in this multipotential cell line so may be distinct processes. Second, various maturation inducers likely 
operate by different biochemical mechanisms in the cell. Furthermore, this two-stage approach 
permits more uniform, extensive and complete inductions of eosinophilic differentiation than the Drior 
one-step technique. 

SWlTCH IN ULTIMATE MATURE IJNEAGE OF HL-60 PROMYELOCYTIC LEUKEMIA 
CELLS IN RPSPONSE TO ALKALINE CONDlTIONS Steven A. Fischkoff and Margaret E. 
Condon, University of Maryland Cancer Center, Baltimore, MD 21201 
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0761 PRODUCTION OF B CELL GRU#Ili FACTOR BY NEOPLASTIC HUMAN B LYMEWOID CELLS, 
R.J. Ford, D. Khok, M Crarr.fr, S. S h a m ,  C.G. Sahasrabuddhe, 
M.D. Anderson Hospital; Houston, Texas 77030 

Recent studies have shown that normal B lynphmyte proliferation is dependent on a 
lymphokine growth factor, ECGE', that is produced by activated T lynphocytes. Ihe growth 
factor has been shown to exist in both low (14-16 kD) and high (>50kD) molecular weight 
(m) forms, which are able to sustain growth in activated normal hunan B cells. We have 
also found that various types of hunan neoplastic B cells, obtained directly fran the 
patient, including non-Hodgkin's lynphanas (NHL) and the chronic B cell leukanias, hairy 
cell leukenia (HCL) and chronic lymphocytic leukenia (CLL) can proliferate in vitro in 
response to ECGE', and that the neoplastic cells can be grown in vitro for extended periods 
of time if ECGF is provided. 
hunan B cells such as KL, also contain a high mw ECGF in their cytoplasm and can secrete 
both high and low mw forms of the growth factor into cell culture supernatants. Both the 
cytoplasmic and secreted form of the growth factor fran neoplastic B cells can stimulate 
growth in long term ECGF dependent normal hunan B cell lines, as well as in the 
autochthanous neoplastic B cells. 
B cell neoplasms can proliferate by autocrine stimulation, and that the growth factor for 
these tunor cells is similar if not identical to the normal ECGE' molecule is involved in 
neoplastic B cell growth. 
their hanology to the normal T cell-derived ECGF molecules. 

Our most recent studies indicate that a variety of neoplastic 

These findings suggest that at least m e  types of hunan 

Characterization of the tunor cell derived factors also suggests 

0262 BIOLOGICAL CHARACTERIZATION OF A LEUKEMIC CELL DIFFERENTIATING FACTOR FROM 
CONDITIONED MEDIUM OF A HUMAN BLADDER CARCINOMA CELL LINE, 5637. 

Janice Gabrilove, Karl Welte, Paul Harris, Erich Platzer, Roland Mertelsmann and 
Malcolm A.S .  Moore. Sloan-Kettering Institute, NY,NY 10021. 
We have identified a differentiation factor for the human promyelocytic leukemic 
cell line HL-60 and the human monoblastlmonocytic cell line U937, constituitively 
produced and released by the human bladder carcinoma cell line 5637. The puri- 
fication utilized sequential ammonium sulfate precipitation, anion exchange chroma- 
tography, AcA 54 gel filtration, reverse phase high pressure liquid chromatography 
(RPHPLC) and hydroxylapatite column chromatography. This factor has the capacity to 
induce the differentiation of HL-60 cells in a clonal agar assay and to induce the 
expression of chemotactic peptide receptors (fMPLF) in HL-60 and U937 cells, in a 
suspension culture system. In addition, this factor has minimal differentiation 
activity on WEHI-3BD+ leukemic cells, when assayed in a clonal agar culture. This 
factor also exhibits weak proliferative capacity for normal human bone marrow 
granulocyte-macrophage progenitors and exhibits no capacity to promote the growth of 
human mixed colony progenitors (CFU-GEMM), or human early erythroid progenitors 
(BFU-e). This factor appears to be biochemically and biologically distinct from the 
human pluripotent CSF, which we have previously purified to apparent homogeneity, 
from this same source of conditioned medium. 

0263 
MD 20205 
Evidence fran OUT laboratory demonstrates that prified recanbinant interleukin-2 
(rIL-2) is not solely a grcuth factor, but also that it can induce differentiation 
of null lynphocytes (non T, m n  B, non Nc). 
lyqhoid populations to IL-2 in vitro, the expression of T cell markers can be 
detected (oKT3, OKT8, HLA-Dr). 
killing activity that is preferentially directed tcward M( resistant t m r s  and 
d i f  ied self ("P-PEL) . 
cells fran both h m  and m i n e  sources, as well as murim 3T3 cell lines 
transfected with h- oncogenes (Ha-ras or N-ras). LynpNine activated killer 
(WO,  have sham therapeutic efficacy in m i n e  adoptive therapy exper-ts, 
significantly increasing the survival of t m r  bearing animls. 'Iherefore, rIL-2 
may be a useful therapeutic rrpaality, both for differentiation of T lyrrphocytes and 
for activation of an antitumr cell killing mechanism. 

PURIFIED ra-2 CAUSES ?HE DIFFJBR?TIATICN OF "NULL" CELLS Ihpro KILLER 
LYMPHCKNTES Elizabeth A. Grim, Jack A. Roth, SNB, NIWDS, N I H ,  Bethesda, 

Within 48 burs of -sure of null 

These activated killer cells also express a novel 

The t m r  target spectrum includes leukenia and lynpham 

108 



Leukemia 1985 

0264 INDUCTION OF DIFFERENTIATION AND INHIBITION OF PROLIFERATION IN MURINE LYMPHOCYTES 
BY DUALTROPIC MINK CELL FOCUS-INDUCING MURINE LEUKEMIA VIRUS, Mark D. Howell and 
Nathan 0. Kaplan, Dept. of Chemistry and Cancer Center, UCSD, La Jolla, CA 92093. 

Differentiation of murine lymphocytes is often accompanied by the production of infectious 
murine leukemia virus (MuLV) or MuLV gene products. Despite many such correlations suggestive 
of a role for MuLV in lymphocyte differentiation, a virus with this activity has yet to be 
described. We now report the isolation, by mink lung cell (MLC) co-cultivation, of two such 
viruses. These dualtropic, mink cell focus-inducing MuLVs are unique in that they: 1) are of 
athymic mouse origin; 2) grow to considerably high titers in MLCs; and 3 )  induce differentia- 
tion and inhibit proliferation in murine splenocytes. When splenocytes from Balb/C mice 
heterozygous for the athymic allele are cultured with viral supernatants, lymphoblast forma- 
tion is observed within 48 hours and is followed by the appearance of plasma cells in 3-4 
days. This activation is accompanied by an increase in protein synthesis, but surprisingly 
not by a proportional increase in DNA synthesis. Following treatment with Con A, splenocyte 
DNA synthesis is markedly inhibited by viral supernatants, but lymphoblast formation and 
protein synthesis are synergistically enhanced. Neither differentiation nor the inhibition 
of proliferation is induced by uninfected MLC supernatants. The properties of these viruses 
suggest that they may possess a unique class of genes intimately involved in the normal 
processes of growth and differentiation in murine lymphocytes. 
Supported by NIH grant tCA11683 and NCI Postdoctoral Training Grant #CA09290-06. 

0265 
Peripheral blood T colony-forming cells (T-CFC) from patients with T-cell malignancies can 
:enerate colonies in methylcellulose in the absence of added irorith factors and/or mitozenic 
stimulation. In 5C% of the patients, the spontaneous platins eFiciency was low (less than 
I00 colonies/5x105 seeded cells) ( 1  , Z ) .  In 6 patients with T-cell Acute Lymphoblastic Leuke- 
mias (T-ALL) presenting a low spontaneous plating efficiency, the activation state on the 
proliferation capacity of leukemic cells was studied. In 5 of them seni--uurified or/and 
cloned bearing TCGF enhanced the colony growth. Although 2 of 6 patients displayed fresh 
leukemic cells bearing TCGF receptors ( 1 4 %  and 34% Tac' cells, respectively), in all Datients 
a 48-96 h incubation of leukemic cells in the absence of growth factors and mitorenic stimu- 
lation allowed the expression of TCGF receptors. The increase of Tac+ cells was concomi- 
tantly associated with an increased proportion of HLA-DR' (55 -73%)  2nd OKT9' (33 -53%)  cells. 
Semi-purified orland cloned TCGF induced secondary colony format;o,i from these cells which 
could be inhibited by anti-Tac mAB(57-100%) .  Incubation of normal i:+ lymohocytes for 48h 
with media conditioned by leukemic T-cells, induced the ex-resqioi of TCC? receptors and 
HLA-DR antigen (4-19% and 3-26% respectively). Semi-nur:f:ca TCG? induced cell prolifera- 
tion and colony formation from these cells in the ahsonce of mitogenic stimulation. These 
results seem to indicate that leukemic T cells relc!ane spontaneously factors which can 
activate in vitro both leukemic cells (autostimulation) and normal T lymphocytes as do mito- 
gens and antigens. 
2. Georgoulias et al.Leuk. Res., Oct. 1934 (in press). 

LEUKEHIC CELLS CONSTITUTIVELY RELEASE FACTOX ACTIVATING IN VITRO XALlG3ANT AND 
NOR3AL T-CELLS. V. Georgoulias, H. Allouche, Z .  iosnatopoulos, C. Jasmin. 

1 .  Georgorllias et al. Int. J. Cancer, Oct. 1934 (in press). 

0266 ISOLATION OF A MYELOMONOCYTIC TUMOR CELL LINE FROM THE SPLEEN OF MYELOPROLIFERATIVE 
SARCOMA VIRUS INFECTED MICE : SECRETION OF A YIXED-COLONIES PROMOTING ACTIVITY (W!.) 
X.M. BEVILACQUA-BERTOLI, F. SMADJA-JOFFE, M.C. LE BOUSSE-KERDILES, V .  DEGIORGIS, 
M.A. BUENDIA, M. LONGUET and C. JASMIN. 

Clonogenic tumor cells were sought in the spleen of DBA/2- mice with the myeloproliferative 
syndrome induced by the ?lyeloproliferative Sarcoma Virus ( M P S V ) .  These cells could be isola- 
ted because of their ability to proliferate on the greater omentum of sublethally irradiated 
isogenic recipient mice. The tumor masses obtained could be transplanted subcutaneously into 
non-irradiated isogenic recipients. Using a subcutaneous tumor obtained i n  this way, we 
have established a permanent suspension myelomonocyte cell line in vitro (TE8). The line is 
tumoral, clonogenic in semi-solid medium containing agarose and F r s  N?SV virus parti- 
cles. It also secretes a Colony Stimulating Activity (CSA), an activity termed !fixed Colony 
Promoting Activity (MPA) which enables pluripotent hematopoietic stem cells (EX) to prOli- 
ferate and differentiate, and an activity (perhaps Interleukin 3 )  enabling Factor Dependent 
Cell Line Paterson (FDCP) to proliferate. TEE cells proliferate in the absence of exogenous 
growth factors, requiring relatively little serum ( 2 % )  in the culture medium. In addition, 
they can differentiate through the granulomacrophage cell line independently of exogenous 
factors other than those which may be present in the serum. This differentiation, both 
granulocytic and macrophagic, was also observed in the clones obtained from this line, 
suggesting that MPSV transforms granulomacrophage progenitor cells. 
Finally, the secretion of an XPA like activity by the tumor cells would be sufficient to 
$xplain the prolife a t i o n , ~ d r g f p ~ f P ~ F E f t t ~ ~ d ~ ~ ~ i t ~ e d  8tem c 11s which may provoke the W e -  
nnrnl, far.+, ,ro dL",, in uce neoD7asia. 
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0767 T CELL COLONY-FORMING CELLS FROM CHRONIC MYELOID LEUKEMIA PATIENTS I N  LYMPHOID 
BLAST C R I S I S ,  M. A l louche,  A. Bour inba ia r ,  V .  Georgoul ias,  R.  Conso l i n i ,  H.  A u c l a i r  
and C .  Jasmin - U 268, Hap i ta1  Paul Brousse, 94800 V i l l e j u i f  (F rance) .  

Cytochemical and immunological ana lys i s  o f  c e l l s  ob ta ined from two p a t i e n t s  w i t h  ch ron ic  
mye lo id  leukemia du r ing  lymphoid b l a s t  c r i s i s  revea ls  markers suggest ive  o f  an immature 
T c e l l  phenotype. Rer iphera l  b lood mononuclear c e l l s  (PBMC) from both  p a t i e n t s  generated 
spontaneous lymphob las to id  co lon ies  i n  me thy l ce l l u lose ,  a phenomenon observed i n  T-acute 
lymphob las t ic  leukemia (ALL) and T-non-Hodgkin's lymohoma (NHL) b u t  n o t  i n  any o t h e r  type 
o f  leukemia ( 1 , Z ) .  Colonies de r i ved  from one p a t i e n t  expressed predominant ly OKT (83% o f  
t he  c e l l s )  whereas those from the  second p a t i e n t  expressed OKT and OKT i n  equa? propor -  
t i o n s  (42%, 43%). I n  the  second p a t i e n t ' s  co lon ies ,  5 o u t  o f  53mitoses gonta ined the  
Ph i l ade lph ia  chromosome ( P h ' )  and 2 o u t  o f  5 d i sp layed  the  same a d d i t i o n a l  ka ryo typ i c  
abnorma l i t i es  as the  b l a s t  c r i s i s  c e l l s .  C e l l s  ob ta ined from the  two p a t i e n t s  du r ing  
remiss ion  s t i l l  gave r i s e  t o  T c e l l  co lon ies  ( 85% OKT + )  and Ph' was de tec ted  i n  33% and 
60% o f  t he  metaphases r e s p e c t i v e l y .  However, when co lo$y  growth was induced by an i n t e r -  
l e u k i n  2 -con ta in ing  cond i t i oned  medium, l ess  than 5% o f  mitoses were P h ' - p o s i t i v e .  These 
da te  suggest t h a t  : 1) the  T c e l l  l i neage  might  be i nvo l ved  i n  CML; 2 )  a subset o f  T c e l l s  
may remain una f fec ted  by the  leukemic process, as demonstrated by the  v i r t u a l  absence o f  
Ph 
the  growth o f  ma l ignant  T c e l l s .  

i n  induced T c e l l  co lon ies ,  and 3) t he  spontaneous co lony  assay seems t o  s e l e c t  f o r  

0268 

Dog and m who are a c u t e l y  or c h r o n i c a l l y  exposed t o  radiation have been r e p o r t e d  to have 
a higher incidence of m y e l o p r o l i f e r a t i v e  diseases. 
exposed to g- radiation i n  the 60-cobalt f i e l d  developed megalraryocytic leukemia with a 
high peripheral b lood  count consisting of 90% undifferentiated mgakaryoblasts. 
Separating l e u k d c  c e l l s  by sedimentation r a t e  method, i t  was found that 2040% of t h e  
leukemic c e l l s  were i n  an active S-phase by 3H-thymidine incorporation w h i l e  60-80% of 
the c e l l s  were a t  mturation arrest. 
to undergo ma tu ra t i on  arrest with time, w h i l e  leukemic cel ls a t  ma tu ra t i on  arrest W e r e  
capable only of undergoing differentiation t o  a m r e  mature c e l l  stage. 
c e l l  p roduc ts  of the leukemic dog were e f f e c t i v e  i n  inducing matu ra t i on  arrest of 
p r o l i f e r a t i v e  leukemic c e l l s .  
factor (MAF), leukemic c e l l s  that were m e t a b o l i c a l l y  labelled with 35-methionine were 
found to  syn thes i ze  the MAF. 
i t  consists of 2 peptides that can r e g u l a t e  DNA syn thes i s  and d i f f e r e n t i a t i o n  of t h e  
megakaryoblasts. 
wh ich  these pep t ides  induce m a t u r a t i o n  arrest and c l in ica l  express ion  of leukemia. 

aaA'IIJFLATION ARREST FACMJR OF CANINE MDsAKARyocyTIC W I A ,  Th- G. Kawalrami, 
U n i v e r s i t y  of C a l i f o r n i a ,  Davis, CA 95616 

Recent ly ,  a dog that was chronically 

The l e u k m i c  c e l l s  with an a c t i v e  S-phase were found 

Bo th  serum and 

In  an attenpt to determine t h e  source of matu ra t i on  arrest 

P r e l i m i n a r y  characterization study of t h e  MAF indicates that 

Fu tu re  studies w i l l  be directed toward establishing the mechanisn by 

0269 A NOVEL HEMATOPOIETIC INHIBITORY PROTEIN FROM CULTURED A I D S  BONE MARROW 
I r a  2 .  Leideiman, Michael  L .  Greenberg, Bernard R.  Adelsberg, Freder ick  P .  S iega l ,  
Mount S i n a i  School o f  Med ic ine  (CUNY), New York, NY 10029 

I n h i b i t o r s  o f  g ranu lopo ies i s  have been w e l l  descr ibed i n  numerous acute  diseases and syn- 
dromes. Many o f  these i n h i b i t o r s  a re  T-lymphocyte mediated w h i l e  o the rs  a re  f a c t o r s  re leased 
by s p e c i f i c  c e l l  popu la t i ons .  We have p r e v i o u s l y  repo r ted  ( C l i n  Res 3232,351A) t h a t  bone 
marrow (BM) c e l l s  f rom p a t i e n t s  w i t h  the  Acqu i red  Imnune De f i c iency  Syndrome (AIDS) suppress 
normal p r o l i f e r a t i o n  o f  t he  granulocyte-macrophage p r o g e n i t o r  c e l l  (CFU-GM), whether the  AIDS 
BM c e l l s  a re  i n  d i r e c t  con tac t  w i t h  o r  i n  feeder  l a y e r s  beneath the  normal c e l l s .  A c e l l  f r e e  
cond i t i oned  media (CM) prepared by the  l i q u i d  c u l t u r e  o f  BM c e l l s  f rom p a t i e n t s  w i t h  A I D S  or 
t he  A I D S  r e l a t e d  complex (ARC) i n h i b i t  CFU-GM growth i n  a manner s i m i l a r  t o  the  BM c e l l s  
a lone.  CM prepared from normal BM c e l l s  had no such e f f e c t .  Po lyacry lamide ge l  e l e c t r o -  
pheres is  (PAGE) demonstrated a unique band i n  lanes  con ta in ing  A I D S  and ARC CM b u t  no t  i n  the  
c o n t r o l  lanes .  P e r i o d i c  a c i d - S c h i f f  s t a i n i n g  revea led  i t  t o  be a g l y c o p r o t e i n  (gp) .  A molec- 
u l a r  we igh t  f o r  t h i s  gp was determined t o  be 284 Kd by SDS-PAGE. E lua tes  of  t h i s  band from 
p r e p a r a t i v e  PAGE i n h i b i t e d  hematopo ie t i c  p r o l i f e r a t i o n  s i m i l a r  t o  the  complete CM. Th i s  
hematopoiet ic i n h i b i t o r y  p r o t e i n  (HIP) d i d  n o t  i n h i b i t  m i togen ic  s t i m u l a t i o n  o f  normal T- 
lymphocytes. CM f rom A I D S  BM c e l l s  dep le ted  o f  adherent c e l l s  d i d  n o t  have the  unique band 
though non-depleted CM f rom the  same p a t i e n t s  conta ined the  band. We a re  p resen t l y  determin- 
i n g  the  e f f e c t  o f  H I P  on the  growth and d i f f e r e n t i a t i o n  o f  o the r  BM p rogen i to rs  w h i l e  
concur ren t l y  i n v e s t i g a t i n g  i t s  o r i g i n .  
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0270 AUTOSTIMULATORY GROWTH OF A PRE-B ALL CELL LINE. Glenn Miller, Karl Welte, 
Karen Holloway, Malcolm Moore and Roland Mertelsmann. Memorial Sloan-Kettering 

Cancer Center, New York, NY 10021. 
The study of growth factors important to the proliferation of leukemic cells has 
relevance in the understanding of growth patterns, differentiation and avenues of 
treatment of this disease. The pre-B ALL cell line Nalm-12 was adapted to serum-free 
growth by culturing cells in a medium(SFM) consisting of RPMI 1640, 0.04% fatty acid 
free BSA, 2.5 ug/ml transferrin and 1% glutamine. Serum-free medium conditioned by 
Nalm-I2 cells(SF-CM) was removed at five day intervals. SF-CM was tested for 
autostimulatory activity by culturing Nalm-12 cells in SFM at a non-self-supporting 
concentration in the presence of serial doubling dilutions of SF-CM. Proliferation 
of cells in the presence of SF-CM was measured at day three by uptake of 'H-TdR. 
Crude SF-CM induced proliferation of Nalm-12 cells as well as of all hematopoietic 
cell lines tested. Normal peripheral blood mononuclear cells, however, were not 
affected by this factor. Growth curve analysis of serum-free Nalm-12 cultures 
revealed increased growth of cell in the presence of SF-CM. Preliminary charac- 
terization of this growth factor has resulted in an approximate molecular weight of 
2000-4000. The factor was stable at pH 2.0 but was substantially inactivated after 
heating to 96OC for 2 min.. Further biological and biochemical characterization of 
this constituitively produced growth factor is currently underway. 

THE EFFECTS OF 1:$5 DIHYDROXY VITAMIN D3 ON WEHI-3 GROWTH AND DIFFERENTIATION, 
Penelope A. Morel  Da le  R. Wegmann*, D.M. Provvedini+,  S.C. Manolagas and 
Jacques M. C h i l l e 2 ,  L i l l y  Research Labora tor ies* ,  and UCSD, V.A. Medical  
Center+, La J o l l a ,  CA 92037 

1:25(OH)z v i t a m i n  D3, the  a c t i v e  m e t a b o l i t e  o f  v i t a m i n  D can  promote the  d i f f e r e n t i a t i o n  
o f  monocytes towards macrophages and os teoc las ts .  S p e c i f i c  recep to rs  f o r  1 :25(OH)z03 
have been demonstrated i n  severa l  immune c e l l s ,  suggest ing  a r o l e  f o r  t h i s  hormone i n  
t h e  immune system. We have s tud ied  the  mur ine  myelomonocytic c e l l  l i n e  WEHI-3 f o r  t he  
presence o f  1:25(OH)2D3 recep to rs  and determined whether t h i s  hormone modulates some o f  
t h e  known a c t i v i t i e s  o f  t h i s  c e l l .  Large numbers o f  s p e c i f i c  recep to rs  f o r  1:25(DH)2D3 
were de tec ted  i n  WEHI-3 c e l l s  (KD 3.3 x 10-loM) and were found t o  be f u n c t i o n a l  DNA 
b i n d i n g  receptors .  1:25(OH)2D3 added t o  WEHI-3 i n  v i t r o  had the  f o l l o w i n g  e f f e c t s :  1 )  
I n h i b i t e d  p r o l i f e r a t i o n ;  t he  recovered c e l l s  a p p G r e m  be b locked i n  t h e  GO/G1 stage. 
2) Enhanced adherence t o  p l a s t i c .  3 )  I n  combina t ion  w i t h  IFN-Y, the  express ion  o f  I a  
no rma l l y  induced by IFN-Y was enhanced 2-3- fo ld .  Such c e l l s  were a l s o  enhanced f o r  
t h e i r  capac i t y  t o  s t i m u l a t e  an t i gen  s p e c i f i c  I a - r e s t r i c t e d  a c t i v a t i o n .  4 )  24:25(OH)zD3, 
an i n a c t i v e  me tabo l i t e ,  d i d  n o t  i n f l u e n c e  any o f  these e f f e c t s .  These da ta  suggest t h a t  
1:25(OH)2D3 m a y  p l a y  a r o l e  i n  modu la t ing  the  IFN-Y i n d u c t i o n  o f  I a  an t i gens  and thus  
pe rm i t  t he  c e l l  t o  f u n c t i o n  more e f f i c i e n t l y  as an a n t i g e n  p resen t ing  c e l l .  

0272 PRODUCTION OF A-MULV t l ~ ~ ~ ~ ~ ~ ~ q v  PRE-PRE B CELLS WHICH ARE GROWTH FACTOR DEPENDENT 
Gregory J. Palumbo, Brad Ozanne, and John R, Kettman, University of Texas Health 
Science Center at Dallas, Dallas, Texas 75235 

We have found t h a t  a combina t ion  o f  W i t te - t ype  bone marrow c u l t u r e  (MWCSN) and 
ANN-1 (ANN-1SN) cond i t i oned  medium l e a d  t o  a 300-400% increase i n  e f f i c i e n c y  o f  A-MuLV 
induced t rans fo rma t ion  o f  bone marrow c e l l s  i n  v i t r o .  Upon removal o f  c e l l s  f rom 
agarose and c u l t u r e  i n  l i q u i d  ( i n  cond i t i oned  mezum),hese e a r l y  t rans formants  e x h i b i t  
poor  growth f o r  severa l  months b e f o r e  e n t e r i n g  a c r i s i s  per iod .  Through fo rmal  l i m i t i n g  
d i l u t i o n  a n a l y s i s  we can show growth dependence o f  these e a r l y  t rans formants  on a 
f a c t o r ( s )  p resent  i n  ou r  cond i t i oned  medium (MWCSN and ANN-ISN). F u r t h e r  a n a l y s i s  
i n d i c a t e s  t h a t  these c e l l s  a re  o n l y  dependent, i n  a doss dependent manner, on a 
f a c t o r ( s )  p resent  i n  MWCSN. As t h e  concen t ra t i on  o f  MWCSN i s  inc reased t h e r e  i s  a 
c o n c o m i t a n t  inc rease i n  c e l l s  e n t e r i n g  i n t o  c e l l  c y c l e  and t h e i r  b u r s t  s i ze .  However, 
w i t h  cont inued passage fac to r - independent  v a r i a n t s  a r i s e  w i t h i n  the  c lone  ( c r i s i s )  w i t h  
these c e l l s  now hav ing  e x c e l l e n t  growth c h a r a c t e r i s t i c s  i n  l i qu i s f .  The f a c t o r  
independent c e l l s  ( l a t e  t rans fo rman ts )  a re  mal ignant  i n  v i vo ,  8220 , ZXJ? o f  the  
immunoglobul in heavy cha in  r e g i o n  rearranged, su r face  a n d y t 5 s m i c - u  nega t i ve  pre-pre  
B c e l l s .  
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0273 MODULATION OF NORMAL AND LEUKEMIC HUMAN MARROW CFU-GM HLA-DR (Ia) EXPRESSION. 
Louis M. Pelus, Karl Welte, Sloan Kettering Institute, N.Y..N.Y. 10021. 

Expression of Ia antigen on CFU-GM, BFU-E and CFU-GEMM and their response to in vitro 
inhibition by prostaglandin E (PGE) and acid ferritins (AIF) are related to the proportion 
of CFC in S-phase of the cell cycle and can be modulated by preexposure to PGE (10u-lOpM) 
in vitro. In patients with CML, CFU-GM Ia-antigen expression is absent OK quantitatively 
deficient and corresponds with absent OK reduced sensitivity t o  inhibition by PGE and AIF. 
However, culture of CML CFU-GM with PGE for 24 hrs in suspension culture restores normal 
CFU-GM Ia expression and sensitivity to PGE and AIF, to PH+ CML CFU-CM. The ability of PGE 
to modulate CFU-GM Ia antigen and growth sensitivity requires HLA-DR T-lymphocytes having 
the cytotoxic/suppressor phenotype (OKT8+, LeuP+, Lyt3+ (E+)) as determined using mAbs+C'. 
Positive selection of marrow Lyt3+_ cells using mAb (panning, purity >98%) and readdition 
to autologous T-depleted marrow (T BM) confirmed the T-cell requirement. Exposure of Lyt3+ 
cells to OKT8 o r  Leu2 mAb prior to addition to T-BM blocked the restoring effect of these 
cells. Media conditioned (CM) by positively selected (panning. FACS sorting) OKT8+ but not 
OKT4+ cells replaced the effect of T-cells. Biochemical analysis of CM by ACA filtration, 
DEAE-, blue agarose- and procion red agarose- chromatography followed by reverse phase 
HPLC indicates a glycoprotein of MW 15,000-35,000, distinct from IL2, interferon, IL3 and 
GM-CSF. These results indicate a role for T-cells and PGE in regulating CFU-GM cell cycle, 
Ia-antigen expression and as a consequence, sensitivity to PGE and AIF. 

0274 MAJOR PLASMA MEMBRANE CHANGES ACCOMPANY THE TRANSITION OF MYELOBLAST TO PXOMYELO- 
CYTE, J. Peyman and A.K. Sullivan, McGill Cancer Centre and Division of Hematology, 
Royal Vistoria Hospital, McGill University, Montreal, Qusbec, Canada, H3G 1Y6. 

A major step in myeloid maturation is the trausiLion irom myelohlast to promyelocyte and, it 
is between these limits that the phenotype of most myeloid leukemia cells appears to be ex- 
pressed. As a model to study this process we have compared the cell surface products of 
the human promyelocytic line HL6O and its blastic derivative HL60-D (Fitz-Gibbon etg, Br. 
J. Hematol. 55:311,1983). 
When adequate precautions were taken to inhibit proteolysis caused by primary granule en- 
zymes the following waq50bserved: 
(1) Incorporation of S-methionine into total membrane protein produced very similar pro- 

files on SDS-PAGE analysis. 
( 2 )  LabEjlling of more peripheral surface structures by methods of periodate oxidation- 

NaB H4 tritiation and lactoperoxidase-catalysed iodination revealed very major differ- 
ences. 
Analysis of the major high mannose glycoproteins by affinity chromatography on Con A- 
Sepharose also confirmed major changes. 

indicated a non-random labelling pattern. 

( 3 )  

(4) Examination of the specificity of iodination catalysed by endogenous myeloperoxidase 

In conclusion, it appears that, as reflected in these cultured cells, there may be major 
changes in the cell surface that accompany the acquisition of primary granules as the myelo- 
blast matures to a promyelocyte. 

0275 A STOCHASTIC KIDEL FOR MST CELL PROLIFERATION, Pamela N.  Pharr, Jerry Needlemans, 
Heather P. Downs, Alan J. Gross and Fakio Ogawa, Wdical  University of South 
Carolina and VA Medical Center, Charleston, SC 29403 and *Clemson University, 
Clemson, SC 29631. 

The Our previous study showed t h a t  pure mast c e l l  colonies  could be s e r i a l l y  replated.  
rep la t ing  eff ic iency of c e l l s  i n  t h e  primary colonies  varied over a wide range suggesting a 
s tochas t ic  process. We posed t h e  question a s  t o  whether the birth-death m d e l  developed by 
T i l l  e t  a1  ( 1 )  f o r  t h e  self-renwal o f  stem c e l l s  could be used t o  describe the pro l i fe ra-  
t i o n  of mast c e l l s .  A m d i f i c a t i o n  of t h i s  m d e l  was developed which f i t t e d  our data  on 
secondary mast cel l  colony formation reasonably w e l l .  
dary mast cell colony s t a r t s  one pro l i fe ra t ive  c e l l .  
among three p o s s i b i l i t i e s :  
non-prol i ferat ive c e l l s ;  or 3 )  disappearance. A t  each s tep ,  a non-proliferative cell 
e i t h e r  does nothing or disappears. 
data  for  the number and s i z e  of secondary mast cell colonies  recorded a f t e r  d i f fe ren t  
cu l ture  periods. The d i s t r ibu t ion  of colony s i z e  showed a la rge  number of small colonies  
and a long spread i n  t h e  d i s t r ibu t ion  encompassing la rge  colonies. 
f i t t e d  t o  the data by appropriate  choice of parameters. 

1. T i l l  JE, bkculloch E A ,  Siminovitch L: Proc Natl Acad Sci USA 2: 29-36, 1964. 

According t o  the model, each secon- 

1)  divis ion i n t o  two pro l i fe ra t ive  cells; 2 )  divis ion i n t o  two 

A computer simulation of t h i s  m d e l  was tes ted  against  

A t  each generation, each cell chooses 

The m d e l  could be 
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0276 PHYSIOLOGY OF ADHERENT STROMAL L A Y E R  FORMATION I N  SFRUM FREE HUMAN LONG-TERM BONE 
MARROW C U L T U R E ,  A u g u s t  J .  Sa lvado,  Richard C .  Meagher, Daniel C.  Wright, Lv'RAI2,Nash. 

DC. I n v e s t i g a t i o n  o f  c r i t i c a l  nu t r ien t  requi rements  has r e s u l t e d  i n  development of  com- 
p l e t e l y  def ined  serum f ree (SF)  methods f o r  a s s a y s  of  committed hematopoie t ic  p recu r so r s .  No 
analogous da t a  f o r  Dexter type  human long-term bone marrow cultures(LTMC) i s  a v a i l a b l e .  
S ince  hematopoies i s  i n  LTMC i s  dependent upon the i n i t i a l  format ion  of  a n  adhe ren t  l a y e r  of  
stromal c e l l s  any def ined  SF system must f i r s t  suppor t  e s t ab l i shmen t  of  such a n  adherent  
l a y e r .  We prev ious ly  r epor t ed  t h a t  def ined  medium supplemented w i t h  horse  serum I i p o p r c t e i n  
(Lp) wi l l  n o t  suppor t  e s t ab l i shmen t  o f  an  adhe ren t  l a y e r  i n  human LTMC. However, a d d i t i o n  of  
t he  pro teoglycan  hepar in  t o  t h i s  medium a l lows  development o f  a morphologica l ly  d i s t i n c t  
adherent monolayer. Heparin i n d i r e c t l y  p reven t s  the downregulation o f  HMG-Co r educ ta se ,  
the c r i t i c a l  e n z p e  in  de novo cho los t e ro l  s y s t h e s i s .  25 OH-cholesterol i s  a po ten t  d i r e c t  
i n h i b i t o r  o f  HMG-CoA r educ ta se .  Addition o f  lOug/ml o f  25 OH-cholesterol comple te ly  inh ib-  
i t e d  adhe ren t  l a y e r  development i n  both serum and SF LTMC a t  2 - 3  wks. Further, dur ing  the 
f i r s t  3-4 wks o f  c u l t u r e  r e tu rn ing  h a l f  t he  nonadherent c e l l s  t o  each SF LTMC r e s u l t s  i n  a t  
l e a s t  5-10% g r e a t e r  coverage of  c u l t u r e  s u r f a c e  area compared t o  controls .  The e f f e c t  o f  02 
t ens ion  was a l s o  i n v e s t i g a t e d .  Low 0 t ens ion  r e s u l t e d  in< lO% o f  the c u l t u r e  su r face  cover- 
age i n  serum fed  c u l t u r e s  t h a t  was ogserved wi th  high O7 c o n t r o l s .  SF LTMC demonstrated t h a t  
low O2 r e s u l t e d  i n  approximate ly  605 o f  t he  c u l t u r e  surface coverage observed w i t h  high O2 
c o n t r o l s .  I n  conclus ion  we have found t h a t  a)development o f  an adherent  monolayer i n  serum 
fed  o r  S F  human LTMC appears  dependent upon de novo c h o l e s t e r o l  s y s t h e s i s  and b t h i s p r o c e s s  
i s  a ided  i n  S F  LTMC by return o f  ha l f  the nonadherent c e l l s  and by high v S  low d,  t ens ion .  

0277 TRANSFERRIN RECEPTORS I N  CHICKEN ERYTHROID DIFFERENTIATION AND RETROVIRUS TRANS- 
FORMATION. Bob G .  Sanders and Kimberly Kline.  Un ive r s i ty  of  Texas, Aus t in ,  Texas. 

Antiserum prepared  a g a i n s t  g rad ien t  p u r i f i e d  r e t i c u l o e n d o t h e l i o s i s  v i r u s  (REV) i d e n t i f i e s  
t h e  av ian  t r a n s f e r r i n  r e c e p t o r .  Inununochemical ana lyses  show t h e  av ian  t r a n s f e r r i n  r ecep to r  
t o  e x h i b i t  many p r o p e r t i e s  i d e n t i c a l  t o  mannnalian t r a n s f e r r i n  r e c e p t o r s .  The av ian  t r a n s -  
f e r r i n  r ecep to r  i s  a 190,000 da l ton  membrane molecule c o n s i s t i n g  o f  two similar 95,000 
da l ton  d isu l f ide-bonded s u b u n i t s ,  and i s  expressed  on lymphoid and e r y t h r o i d  c e l l s  i n  both 
monomeric and d imer ic  forms. The t r a n s f e r r i n  r e c e p t o r  i s  expressed  on a l l  d i f f e r e n t i a t i o n  
s t a g e s  of  p r i m i t i v e  c e l l s  and d e f i n i t i v e  type  I e r y t h r o i d  c e l l s  undergoing e r y t h r o p o i e s i s  
i n  t h e  ch icken  embryo. The t r a n s f e r r i n  r e c e p t o r  i s  expressed  on immature e r y t h r o i d  c e l l s ,  
bu t  no t  mature e r y t h r o c y t e s ,  i n  a d u l t  ch ickens .  T r a n s f e r r i n  r e c e p t o r  expres s ion  on r e t r o -  
v i r u s  t ransformed lymphoid and e r y t h r o i d  c e l l s  is  d i f f e r e n t  from normal c e l l s .  REV-trans- 
formed lymphoid c e l l s  expres s  two d i s t i n c t  t r a n s f e r r i n  r e c e p t o r s  composed of  98,000 and 
110,000 da l ton  d i su l f ide -bonded  s u b u n i t s ,  r e s p e c t i v e l y .  Comparisons o f  t r a n s f e r r i n  r ecep to r  
p e p t i d e s  between e r y t h r o i d  and REV-transformed lymphoid cel ls  r evea l  a h igh  degree of  
homology; however, t h e  t r a n s f e r r i n  r ecep to r  i s o l a t e d  from REV-transformed lymphoid c e l l s  
e x h i b i t s  a 50,000 d a l t o n  p e p t i d e  t h a t  i s  n o t  found on t h e  e r y t n r o i d  t r a n s f e r r i n  r e c e p t o r .  
Avian e r y t h r o b l a s t o s i s  v i r u s  (AEV)-transformed ery thro leukemia  c e l l s  expres s  low l e v e l s  of 
t r a n s f e r r i n  r ecep to r s  composed o f  100,000 d a l t o n  d i su l f ide -bonded  s u b u n i t s .  Cloned AEV- 
t ransformed ery thro leukemia  cel ls  grown i n  t h e  presence  o f  1mM b u t y r i c  a c i d  expres s  e l eva ted  
t r a n s f e r r i n  r e c e p t o r  l e v e l s ,  and inununochemical ana lyses  show t h e  induc t ion  o f  a new form 
o f  t r a n s f e r r i n  r e c e p t o r  composed of 110,000 d isu l f ide-bonded subun i t s .  

0278 A new model system t o  s tudy  normal human lymphocyte growth. K . J .  Scanlon, 
M. Kashani-Sabet, t h e  Chemotherapy Foundation Labora tory ,  Department of Neop las t i c  
Diseases and Biochemistry,  Mount S i n a i  School of Medicine,  New York, N . Y .  10029 

I n t e r l e u k i n  (1L)-stimulated normal human lymphocytes w e r e  used as a model system t o  s tudy  
c e l l  growth and drug c y t o t o x i c i t y  i n  c u l t u r e .  Normal p e r i p h e r a l  blood mononuclear cel ls  
were s t imu la t ed  wi th  opt imal  combinations of p u r i f i e d  IL-1 and IL-2. 
(he lpe r  and suppres so r ,  1:l) grew i n  c u l t u r e ,  as c h a r a c t e r i z e d  by monoclonal an t ibod ie s .  
These lymphocytes w e r e  main ta ined  i n  c u l t u r e  wi th  IL-2 f o r  s e v e r a l  months. 
s t imu la t ed  lymphocytes w e r e  a l s o  main ta ined  i n  c u l t u r e  wi th  IL-2. The PHA-stimulated and 
IL-stimulated lymphocyte ce l l  l i n e s  had a s imilar  gene ra t ion  t i m e  (30 h ) .  Y e t  t h e  PHA s t i m -  
u l a t e d  ce l l  l i n e  showed similar p r o p e r t i e s  t o  some tumor cel ls  s i n c e  both  r equ i r ed  l a r g e  
amounts of exogenous meth ionine  and had unusual  amino a c i d  t r a n s p o r t  systems (Cancer Treat. 
Rep. 67. 631, 1983). The uptake ,  e f f l u x  and metabolism of chemotherapeut ic  a g e n t s  were com- 
pared  i n  t h e  IL-s t imula ted  and PHA-stimulated c e l l  l i n e s .  These pharmacologica l  p r o p e r t i e s  
of c i s p l a t i n  and methot rexa te  were s i m i l a r  i n  bo th  ce l l  l i n e s ,  y e t  t h e  PHA s t imula t ed  c e l l s  
were 3-5 f o l d  more s e n s i t i v e  t o  t h e  c y t o t o x i c  e f f e c t s  of t h e s e  drugs .  Th i s  g r e a t e r  drug 
s e n s i t i v i t y  of t h e  PHA-stimulated ce l l  l i n e  w a s  a s s o c i a t e d  wi th  a n  enhanced sodium-dependent 
meth ionine  t r a n s p o r t  and a l t e r e d  amino a c i d  t r a n s p o r t  systems when compared t o  t h e  IL-stimu- 
l a t e d  cel l  l i n e .  D i f f e rences  i n  t h e  n u t r i e n t  t r a n s p o r t  systems may be one exp lana t ion  f o r  
d i f f e r e n t  drug s e n s i t i v i t i e s  i n  growing human lymphocytes. 

Only "T" lymphocytes 

Mitogen (PHA)- 
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0279 ROLE OF AUTOGENOTJS PRODUCTION OF HEMOPOIETIC GROWTH FACTORS IN MYELOID 
LEUKEMIA, John W. Schrader, Sabariah Schrader, Kevin Leslie and Ashley 
Dunn, The Walter and Eliza Hall Institute of Medical Research, P.O. Royal 
Melbourne Hospital, Victoria 3050, Australia. 

Previously we have reported the derivation of autonomous variants of an immortalized 
line of mast-cell-megakaryocytes that depended for its growth on a T cell derived 
hemopoictic growth factor, P cell stimulating factor (PSF). The autonomous variants 
were producing a factor with PSF activity and unlike the parental line were leukemo- 
genic. Results of biochemical and biological analysis and of Northern blot hybridi- 
zation with a cDNA probe, indicats that the factor released by the autonomous variants 
results from aberrant activation of the PSF gene. 
leukemia that this time arose in vivo, indicates that it too responds to an autogenously 
produced hemopoictic growth factor. 
in agar depended on the addition of medium conditioned by the leukemic cells or of 
purified growth factors. Preliminary data indicate that autostimulatory mechanisms 
may be relevant to certain malignancies of cells derived from pluripotential hemopoietlc 
stem cells in the human. Because available evidence indicates that autostimulation 
depends on t h e  interaction of autogenous growth factor with cell surface receptors, 
these results point to a number of possible therapeutic strategies based on antibodies 
or competitive antagonists. 

Analysis of another murine myeloid 

At low but not high cell-densities, colony-growth 

0280 INCRFASEE ECKXKICLGOTIDE TRIPHOSPHATASE ACTIVITY IS A FTZ'IURE OF NORMAL B- AND CLL- 
LYMPHOCYTES. George B. Segel and Marshall A. Lichtman, University of Rochester 

School of Medicine, Rochester, NY 14642. 
The ectoadenosine triphosphatase activity of CLL B-lymphocytes has been reported to be 
quantitatively greater and qualitatively different from blood B-lymphocytes (Blood 62:1041, 
1984). from CLL B-lymphocytes 
and cumpared them to blood and tonsillar B- and T-cells. The V for ATP activation of 
ecto-ATPase activity in CLL B-lymphocytes was 65 f 9 fmol Pi/cell88 min compared to 39 I 2 
in blood B-lymphocytes and 8.5 ? 1.5 in blood T-lymphocytes. Ecto-ATPase of membranes 
prepared from CLL, tonsillar B and T and blood T-lymphocytes showed a similar relationship 
to intact cells. However, no qualitative differences could be demonstrated in the ecto- 
ATPase in that the K, for ATP, .15 mM, and the K, for magnesium, .17 mM, in both intact 
cells and in membranes of CLL-lymphocytes did not differ from blood or tonsillar B-cells. 
The ectoenzyme hydrolyzed GTP, ITP, CTP and UTP as well as ATP. Further, ATPaddedto an 
enzyme assay containing an alternative nucleotide did not result in increased phosphate 
release. Nucleotide acceptance by CLL-cells and membranes was very similar to blood B and 
T lymphccytes. ATP inhibited phosphate release when present in excess of magnesium in both 
CLL and blood B-lymphocytes. These data indicate that there is greater ectonucleotide 
triphosphatase activity in tonsillar and blood B-lymphocytes, including CLL, as compared to 
T-lymphocytes. However, CLL cells showed no qualitative difference from blood or tonsillar 
B-cells in ectonucleotidase activity. Thus, the higher activity in CLL cells is B-cell 
"like" and may reflect also their maturation stage or monoclonal origin. 

We have studied the kinetic parameters of the ecto-ATPase 

0281 TRANSPLAKTATION OF FUNCTIONAL STROMA FROM LONG TERM MARROW CULTURES, J.G. Sharp, 

The stromal cells (SC) of hematopoietlc tissues, both and &I vltra, may play an 
important role In protectlng primitive hematopoletic stem cells from differentlation by 
providing protectlve niches. In this study, the SC of the adherent layer of murlne long 
term marrow cultures (LTMC), together wlth thelr associated hematopoletic cells, were 
transplanted In lethally Irradiated syngenelc recipients. The SC recovered from LTMC by 
gentle scraping were beneath the kidney capsule. 
The recipients were autoposled after either 8 or 12 d, the grafts recovered for 
mrphologlcal evaluation and the spleens exanlined for spleen colonles (CFUs). Hlstologlcal 
analysis of the recovered organ cultures showed prominent hematopoletic foci which 
dlsplaced many of the fat cells seen In unirradiated grafted controls. The grafted organ 
cultures from LTMC of varlous culture ages (5-12 weeks) showed small amounts of bone whlch 
were usually located at the junctlon of the graft wlth the kidney parenchyma. When LTMC 
adherent cells were grafted as organ cultures In Irradiated recipients only a few CFUs were 
seen at day 0 but a large number were observed at day 12. In contrast, when the adherent 
layers were completely disaggregated and admlnlstered Intraveneously, both 8 and 12 d CFUs 
were observed In hlgh frequency. These data lndlcate that the adherent SC of LTMC can 
establish ectopic hematopolesis on transplantation, particularly in lethally irradiated 
reclplents and further suggest that SC Jn vitrQ may play an Important role in maintaining 
the hematopoletic stem cell hlerarchy by regulating the response of more prlmatlve stem 
cells to differentlation pressures. 

G.C. Udeaja, S.L. Mann, and D.A. Crouse, Unlv. Neb. Med. Ctr., Omaha, NE 68105. 

organ cultured briefly prior to grafting 

(Supported by AM26636 and UNMC Seed Grant Funds) 
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0282 ALTERED GROI4Tii FACTOR DEPENDENCE OF CFU-C CORRELATES WITH PRELEUKEMIC 
CAPACITY IN RADIATION LEUKEMOGENESIS. A l l e n  E. S i l ve rs tone ,  C e l l  R i o l o y  
and Genet ics,  Memorial Sloan K e t t e r i n q  Cancer Center,  New York, N Y  10021. 

Lona te rm l i q u i d  bone marrow c u l t u r e s  were es tab l i shed  f rom mice t r e a t e d  w i t h  
f r a c t i o n a t e d  i r r a d i a t i o n .  Cu l tu red  c e l l s  were assayed f o r  severa l  parameters 
. inc lud ing  p roduc t i on  o f  e c o t r o p i c  and xeno t rop i c  v i r u s ,  t e rm ina l  deoxynuc leo t i dy l  
t rans fe rase ,  capac i t y  t o  fo rm agar co lon ies  i n  the  presence o f  op t ima l  and 
l i m i t i n g  growth . factors,  and the  a b i l i t y  t o  t r a n s f e r  leukemia t o  s u b l e t h a l l y  

e c o t r o p i c  v i r u s  p roduc t i on  , a h i g h  c o r r e l a t i o n  between a capac i t y  t o  
t r a n s f e r  leukemia i n  s u b l e t h a l l y  i r r a d i a t e d  r e c i p i e n t s  and the  genera t ion  o f  
agar co lon ies  i n  the  presence o f  subopt imal growth f a c t o r s  was observed. The 
phenotype o f  c e l l s  i n  these co lon ies  w i l l  be discussed. 

i r r a d i a t e d  animals.  Whi le l i t t l e  c o r r e l a t i o n  was found w i t h  the  i n d u c t i o n  o f  

0283 AN AUTOSTIMULATORY FACTOR SECRETED BY CULTURED HUMAN PRE-B LYMPHOBLASTS, R. Graham 
Smith, Jerome Zack and Brad Ozanne, University of Texas Health Science Center, 
Dallas, Texas 75235. 

The reasons why only a few human acute leukemias grow permanently in vitro are not under- 
stood. Established T-cell acute lymphoblastic leukemia (ALL) and Burkitt lymphoma cell 
lines produce autostimulatory growth factors in vitro. This mechanism may provide one 
explanation for successful in vitro growth adaptation. We noticed that in vitro growth of 
the human pre-B ALL cell line SMS-SB is density dependent; cells grow well when seeded at 
106/m1 but die when seeded at <104/ml. This observation suggested that SMS-SB cells might 
produce autostimulatory growth factor(s) whose concentration may become limiting in sparsely 
seeded cultures. To explore this possibility, SMS-SB cells were adapted to grow in serum 
free medium (SFM) and supernatants from cultures at high cell density were tested for 
stimulation of growth at critical (growth-limiting) density (<104/ml). This conditioned 
medium (CM) clearly stimulated growth of cells down to 10 cells/ml. In ‘thymidine uptake 
assays, the half-maximal response was obtained with 15% (v/v) CM; the maximum stimulation 
index was 80 in the presence of 40% CM. In SFM without CM, no clones were obtained from 
cells plated at limiting dilution, while 8% of the expected maximum number of clones grew in 
the presence of 40% CM. CM from two other ALL cell lines (REH and NALM-6) also stimulated 
growth of SMS-SB cells. CM from SMS-SB cells promoted anchorage-independent growth of rat 
fibroblasts in an assay for transforming growth factor activity (J. Zack, R.G. Smith, B. 
Ozanne, submitted to this meeting). These data extend the phenomenon of autocrine growth 
factors to cultured human pre-B ALL cells. 

-- 

0284 
Zam I 
Med I 

I N H I B I T I O N  OF DNA REPLICATION AND THE EXPRESSION O F  THE C - M Y C  GENE I N  
HL60 CELLS EXPOSED TO VITAMIN-D3 ANALOGS. G e o r g e  P. S t u d z i n s k i ,  

r S. B r e l v l  and  A m a r j i t  B h a n d a l ,  D e p a r t m e n t  o f  P a t h o l o g y ,  UMDNJ-New J e r s e y  
c a l  S c h o o l ,  Newark ,  NJ 07103.  

1 ,25  d l h y d r o x y - v i t a m i n  D a n d  o t h e r  c h o i e c a i c l f e r o i  d e r i v a t i v e s  i n d u c e  
m o n o c y t l c  d i f f e r e n t i a t i o n  i n  H ? 6 0  c e l  i s ,  a I i n e  o f  p r o m y e l o c y t l c  l e u k e m i a  
c e l l s .  T h e s e  c e l l s  c h a r a c t e r i s t i c a l l y  o v e r e x p r e s s  t h e  c -myc oncogene ,  b u t  
t h e  e x p r e s s i o n  o f  t h l s  g e n e  I s  m a r k e d l y  r e d u c e d  i n  c e l l s  t r e a t e d  w i t h  v i t a m i n  
D3 a n a l o g s .  S i n c e  t h e  e x p r e s s i o n  o f  c -myc g e n e  h a s  b e e n  r e p o r t e d  t o  be  c e l l  
c y c l e  d e p e n d e n t ,  we h a v e  s t u d i e d  t h e  k l n e t l c s  o f  i n h i b i t i o n  o f  DNA s y n t h e s i s  
a n d  c -myc e x p r e s s i o n  i n  HL60 c e l  I s  t r e a t e d  w i t h  1.25 d i h y d r o x y - v i t a m l n  D 3 .  We 
h a v e  o b s e r v e d  a n  I n c r e a s e d  s e n s i t i v i t y  t o  t h e  d i f f e r e n t i a t i o n - i n d u c i n g  
e f f e c t s  o f  t h l s  compound  a t  t h e  G1-S b o u n d a r y  r e g i o n  o f  t h e  c e l l  c y c l e .  T h e  
i n h i b l t l o n  o f  DNA s y n t h e s i s  a n d  c -myc e x p r e s s l o n  a r e  e v i d e n t  w i t h i n  4 h r s  o f  
e x p o s u r e  t o  1,25 d l h y d r o x y - v i t a m i n  D 3 ,  a n d  p r e c e d e  t h e  o n s e t  o f  p h e n o t y p i c  
d i f f e r e n t l a t l o n  by  a p p r o x i m a t e l y  20 h r s .  T h e  r e s u l t s  s u g g e s t  a r e l a t i o n s h i p  
b e t w e e n  t h e  i n h i b i t i o n  o f  DNA r e p 1  I c a t i o n ,  a d e c l  i n e  i n  c -myc e x p r e s s i o n ,  a n d  
m o n o c y t i c  d l f f e r e n t l a t i o n  o f  H L 6 0  c e l l s .  
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0285 
Jack  Hensold and Stephen H. Robinson. Char les  A. Dana Res. I n s t . ,  Department of Medicine, 
Beth I s r ae :  Hospita:  2nd Harvard Medical School,  Bostori, MA 02215. 

Treatment of K-562 c e l l s  w i th  hemin (HE) s t i m u l a t e s  s y n t h e s i s  of  embryonic, f e t a l  h t n c p l d , i n s  
bu t  does not iaduce  t e rmina l  e r y t h r o i d  matura t ion  and s y n t h e s i s  of a d u l t  HbA o r  A2. We have 
s imul taneous ly  exoosed c e l l s  t o  both  aclacinomycin (ACL), an an th racyc l i ce ,  and HE (3OuZ.r) f o r  
6 days and observed a >60% inc rease  i n  accumulation of  g lob in  m R N A s  and Iiemoglobins. Approxi- 
mately 35-402 of c e l l s  t hus  t r e a t e d  developed the  c h a r a c t e r i s t i c s  of or thochromat ic  normo- 
b l a s t s .  PAGE a n a l y s i s  of  cy toplasmic  p r o t e i n s  and Tr i tonIUrea  f r a c t i o n a t i o n  thereof  revea led  
accumulation of E, 5 ,  a and y but  no t  8 O K  6-globin cha ins .  Dot RNA hybr id i za t ion  a n a l y s i s  
w i th  32P-labeled cloned fragments of g lob in  DNA sequences coding f o r  t he  3'end reg ion  of a ,  
5 .  L ,  a and y-glohin mWA demonstrated accumulation of  the  corresponding gene t r a n s c r i p t s .  No 
&-globin gene t r a n s c r i p t s  were de t ec t ed  wi th  the  same techniques ,  Hybr id i za t ion ,  however,was 
observed wi th  the  use  of 32P-labeled genomic fragments of 2-globin sequences (Ps t l -3g l  I1 
3.6kb; Bgl 11-Eco R 1 ,  2.Skb; Ban Hl-Eam E l ,  2.0kb). S1 nuc lease  mapping a n a l y s i s o f  cy toplas -  
mic RNA wi th  a 5 'end 32P-labeled probe (Bam Hi-Bam H 1  2.Okb) revea led  6 4  base p ro tec t ion  i n  
RNA prepared from c o n t r o l ,  R E ,  ACL and ACL+HE-treated c e l l s  and 2 1 2  base  p ro tec t ion  ofRNAex- 
t r a c t e d  from COS c e l l s  t r a n s f e c t e d  wi th  a vec to r  ca r ry ing  8-globin sequences.  The l e v e l  of 
cy toplasmic  RNA p ro tec t ed  was h igher  i n  ACL/HE-treated c e l l s .  These r e s u l t s  i n d i c a t e  t h a t i n -  
duc t ion  of e r y t h r o i d  matura t ion  and enhancement of g lob in  mRNA s y n t h e s i s  can be achieved i n  
c u l t u r e ,  and d i f f e r e n t i a t i n g  K-562 c e l l s  appear t o  svn thes i ze  immature, u n t r a n s l a t a b l e  8- l ike  
g lob in  gene t r a n s c r i p t s .  

I N D U C T I O N  OF E R Y T H R O I D  MATURATIC?: AND SYNTHESIS OF UNTRANSLATED 8-LIKE GLOBIN GENE 
TRANSCRIPTS I N  DIFFERENTIATING K-562 CELLS. As te r ios  S .  T s i f t s o g l o u ,  W i l l i e  Wong, 

0286 
zynski  and F .  S inang i l ,  Dept. of Pathology, U.N.M.C. ,  Omaha, NE 68105. 
Epstein-Barr v i r u s  (EBV) i s  a human Herpesvi rus  which causes i n f e c t i o u s  mononucleosis 
and i s  involved i n  B u r k i t t ' s  lymphoma and nasopharyngeal carcinoma. A major d i s t i n -  
gu i sh ing  f e a t u r e s  of EBV has  been i t s  unique r e s t r i c t i o n  t o  human B lymphocytes. 
Only mature B c e l l s  can be i n f e c t e d  by the  v i r u s  i n  v i t r o .  The i n f e c t i o n  r e s u l t s  
i n  c e l l  immor ta l iza t ion  i n t o  lymphoblastoid c e l l  l i n e s  ca r ry ing  l a t e n t  v i r a l  genomes 
and express ing  E B  virus-determined nuc lea r  an t igen  (EBNA). 

nega t ive  human T lymphoblastoid c e l l  l i n e s .  The transformed l i n e s ,  termed HBD, 
were obta ined  a f t e r  t r a n s f e c t i n g  cord blood lymphocytes wi th  p u r i f i e d  895-8 v i r a l  
DNA enc losed  in  fusogenic Sendai v i r u s  envelopes ,  followed by exposure t o  EBV from 
a P3HR-1 c e l l  subc lone .  The T c e l l  su r f ace  phenotype of HBD c e l l s  was determined 
by flow cytometry us ing  monoclonal an t ibod ie s .  The presence  of EBV genome and 
v i r a l  p a r t i c l e s  was determined by nuc le i c  ac id  hybr id i za t ion  and e l e c t r o n  microscopy, 
r e s p e c t i v e l y .  I n  a d d i t i o n ,  HBD c e l l s  a r e  nega t ive  f o r  r e t r o v i r u s ,  have normal 
karyotypes  and express  s e v e r a l  an t igens  a s soc ia t ed  wi th  t h e  EBV r e p l i c a t i v e  cyc le .  
The lack  of EBNA express ion  sugges t  t h a t  t h i s  an t igen  might no t  be an e s s e n t i a l  
i n d i c a t o r  of EBV i n f e c t i o n .  This  i s  t h e  f i r s t  time t h a t  EBV genome is  found a s soc ia t ed  
with permanently growing hematopoi t ic  c e l l s  of non-B l ineage  o r i g i n .  

ESTABLISHMENT OF EBV GENOME-POSITIVE , EBNA-NEGATIVE , RETROVIRUS-NEGATIVE 
HUMAN T CEL.L LINES, D . J .  Volsky, B.  Volsky, M. Hedeskog, T.  Gross,  C .  Kus- 

However, we r e p o r t  he re  on t h e  es tab l i shment  of EBV DNA-positive bu t  EBNA-- 

0287 PURIFICATION AND BIOCHEMICAL CHARACTERIZATION OF TWO DIFFERENTIATION I N D U C I N G  
PROTEINS FOR LEUKEMIC CELLS PRODUCFD BY A BLADDER CARCINOMA CELL LINE.  

Karl Welte, J a n i c e  L. Gabr i love ,  Er ich  P l a t z e r ,  Paul  Har r i s ,  Roland Mertelsmann and 
Malcolm A.S. Moore. Memorial S loan-Ket te r ing  Cancer Center ,  N Y , N Y  10021. 
Leukemia-d i f fe ren t ia t ion  f a c t o r s  and p l u r i p o t e n t  CSF ( suppor t ing  growth of CFU-GEMM) 
a c t i v i t i e s  a r e  c o n s t i t u i t i v e l y  produced by the  human b ladder  carcinoma c e l l  l i n e  
5637. The p u r i f i c a t i o n  of t hese  f a c t o r s  involved s e q u e n t i a l  (NH4)2S04- 
p r e c i p i t a t i o n ,  an ion  exchange chromatography (DEAE c e l l u l o s e ,  DE 52) ,  g e l  f i l t r a t i o n  
(AcA 54).  r e v e r s e  phase HPLC (C18) and Hydroxylapa t i te  chromatography on HPLC. A l l  
a c t i v i t i e s  co-eluted a t  about 0.1M NaCl from a DE 52 ion-exchange column and a t  
32,000 MW from AcA 54 column. Using r eve r se  phase HPLC (C18) we could s e p a r a t e  two 
d i s t i n c t  a c t i v i t y  peaks: Peak 1) con ta in ing  d i f f e r e n t i a t i o n  a c t i v i t y  predominantly 
f o r  HL-60 promyelocytic leukemic c e l l s  ( e lu t ed  a t  30% 1-propanol) and Peak 2) 
con ta in ing  d i f f e r e n t i a t i o n  a c t i v i t y  predominantly f o r  murine WEHI-3 B(D+) myelo- 
monocytic leukemic c e l l s  and p l u r i p o t e n t  CSF a c t i v i t y  ( e lu t ed  a t  42% 1-propanol).  
The p r o t e i n  e l u t e d  i n  the  second peak revea led  a MW of 18.000 i n  SDS-PAGE, both by 
s i l v e r  s t a i n i n g  technique  and by e l u t i o n  of b i o l o g i c a l  a c t i v i t y  from t h e  cor re-  
sponding g e l  s l i c e .  This  p r o t e i n  had an  IEP of 5 . 5 .  The p r o t e i n s  e l u t e d  i n  t h e  
f i r s t  peak were l e s s  pure  and were t h e r e f o r e  sub jec t ed  t o  an hydroxy lapa t i t e  chroma- 
tography HPLC column. The a c t i v i t y  e l u t e d  a s  a s i n g l e  peak from t h i s  column and had 
a MW of 22,000 as judged by e l u t i o n  of a c t i v i t y  from a SDS-PAGE g e l .  
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0288 CELL SURFACE RECEPTORS FOR GRANULOCYTE-MACROPHAGE COLONY STIMULATING FACTOR, 
Andrew F. Wilks,  Francesca  Walker and Antony W .  Burgess,  Ludwig I n s t i t u t e  f o r  
Cancer Research, A u s t r a l i a ,  3050 

Granulocyte-macrophage colony s t i m u l a t i n g  f a c t o r  (CM-CS?), suppor t s  t h e  d i f f e r e n t i a t i o n  and 
expans ion  of n e u t r o p h i l i c  g ranu locy te  and macrophage c o l o n i e s  from murine bone marrow 
p recu r so r  cells .  The c a p a c i t y  of hemopoietic p recu r so r  ce l l s  t o  respond t o  GM-CSF is  
presumed t o  r e s i d e  i n  h igh  a f f i n i t y  cel l  s u r f a c e  r ecep to r s .  We have developed a b inding  
a s say  us ing  'Z51- labe led  GM-CSF and have denons t r a t ed  t h e  presence  of s p e c i f i c  and 
s a t u r a b l e  GM-CSF b inding  s i tes  on mouse bone marrow cells,  t h e  murine leukemic c e l l  l i n e  
WE!31-3B(D+) and a number of o t h e r  myeloid ce l l  l i n e s .  
There are only  sma l l  numbers of GM-CSF r e c e p t o r s  on a l l  of t h e  c e l l  l i n e s  and c e l l  
popu la t ions  s t u d i e d ,  i nc lud ing  those  which are known t o  respond b i o l o g i c a l l y .  The 
myelomonocytic leukemic c e l l  l i n e  WEHI-~B(D+), f o r  example, d i s p l a y s  two c l a s s e s  of h igh  
a f f i n i t y  r e c e p t o r  (Kd ZOpM, number of r e c e p t o r s  20-50) and low a f f i n i t y  (Kd 1200 pM, number 
of r e c e p t o r s  approximate ly  500).  W e  have determined t h e  approximatemolecularweight  of t h e  
1251- labe led  GM-CSF recep to r  complex by c ross - l ink ing .  Analys is  of  t h i s  complex us ing  
SDS-PAGE gave an  appa ren t  molecular  weight of 72,000 d a l t o n s .  
t h e  r ecep to r  b inding  a s say  and t h e  b inding  a s say  i t s e l f ,  w e  have i n i t i a t e d  a programme 
d i r e c t e d  a t  molecular ly  c lon ing  t h e  murine GM-CSF recep to r  by a cDNA s u b t r a c t i o n  method. 

Using t h e  d a t a  der ived  from 

0789 TRANSFORMING GROWTH FACTnR A C T I V I T Y  FROM A HUMAN PRE-B LEUKEMIA CELL L I N E ,  Jerome 
Zack, R. Graham Smith, and Brad Ozanne, Univ. o f  Texas Heal th  Sc ience  Cen te r ,  
Da l l a s ,  TX 75235 

F i b r o b l a s t s  transformed by va r ious  means have been shown t o  produce s o l u b l e  f a c t o r s  t h a t  
enab le  anchorage-dependent r e c i p i e n t  c e l l s  t o  grow i n  semi-so l id  media. 
growth f a c t o r s  (TGFs) a c t  i n  an a u t o c r i n e  f a sh ion .  The human pre-B acu e lymphoblas t ic  
leukemia l i n e  SMS-SB, has  been adapted t o  grow a t  h igh  c e l l  d e n s i t y  (10' c e l l s / m l )  i n  
serum-free medium supplemented wi th  t r a n s f e r r i n ,  i n s u l i n , 4 1 i n o l e i c  acid-albumin, and 
ethanolamine. Cel l s  seeded i n  t h i s  medium a t  o r  below 10 c e l l s l m l  d i e .  Growth a t  low 
d e n s i t y  is  r e s t o r e d  by adding  serum-free condi t ioned  medium from high-dens i ty  c u l t u r e s  of 
t hese  c e l l s ,  a s  judged by an  i n c r e a s e  i n  thymidine inco rpora t ion .  This  i n d i c a t e s  t h a t  an 
a u t o c r i n e  growth f a c t o r  i s  be ing  produced by t h e s e  c e l l s .  
d i t i o n e d  medium from high-dens i ty  SMS-SB c e l l s  a l lows  normally anchorage-dependent rat 
f i b r o b l a s t s  (NRK 49F) t o  form co lon ie s  i n  s o f t  aga r  w i th in  5 days.  Thus, t h i s  human pre-B 
leukemia c e l l  l i n e  produces TGF a c t i v i t y .  
growth and/or  t r ans fo rma t ion .  

These t ransforming  

Concentrated serum-free con- 

Th i s  a c t i v i t y  may p lay  a r o l e  i n  llymphoid c e l l  

In Vitro Growth of Leukemia Cells 

0290 GROWTH OF LYMPHOXA COLONIES: A PREDICTIVE PARAMETER FOR CLINICAL OUTCOME, M .  
Tweeddale, B. Lim, N .  Jamal,  M. Minden, H.A. Messner,  P r i n c e s s  Margaret  Hosp i t a l ,  
Toronto,  On ta r io ,  Canada 

Bone marrow o r  lymphnode samples of 33 p a t i e n t s  w i th  malignant lymphoma of a v a r i e t y  of c l i n -  
n i c a l  and p a t h o l o g i c a l  s t a g e s  were c u l t u r e d  i n  me thy lce l lu lose  wi th  30% human plasma, I D M E M ,  
5x10-5M mecaptoethanol and 10% PHA-LCM. Bone marrow c u l t u r e s  a l s o  conta ined  1 u n i t  of 
e r y t h r o p o i e t i n .  Samples of  9 p a t i e n t s  formed t i g h t l y  cohes ive  co lon ie s  o f  mononuclear c e l l s .  
The colony s i z e  v a r i e d  from 50-500 c e l l s .  Cells w i t h i n  t h e s e  co lon ie s  r eac t ed  p o s i t i v e l y  
wi th  a n t i b o d i e s  d i r e c t e d  aga ins t  B-cell  de te rminants .  The marker p a t t e r n  was c o n s i s t e n t  f o r  
co lon ie s  of  t h e  same p a t i e n t  bu t  v a r i e d  from p a t i e n t  t o  p a t i e n t .  Some p a t i e n t s  grew co lon ie s  
p o s i t i v e  f o r  e a r l y  B-ce l l  markers (B l ,  cy toplasmic  u), o t h e r s  s t a i n e d  p o s i t i v e  f o r  s u r f a c e  
immunoglobulins. Primary co lon ie s  of a l l  p a t i e n t s  conta ined  c e l l s  t h a t  gave rise t o  
secondary co lon ie s  upon r e p l a t i n g  under i d e n t i c a l  cond i t ions .  A l l  specimens a r e  now propo- 
ga ted  as ce l l  l i n e s  under semiso l id  and l i q u i d  cond i t ions .  
The growth p a t t e r n  w a s  h igh ly  p r e d i c t i v e  of t h e  c l i n i c a l  outcome. 8 of t he  growers d i ed  
w i t h i n  6 months of  s tudy  wi th  a median s u r v i v a l  of  two months. The median s u r v i v a l  f o r  non- 
growers from the  c u l t u r e  d a t e  was 12  months. The mean s u r v i v a l  of  growers and nongrowers 
from t h e  da t e  of d i agnos i s  d i f f e r e d  s i g n i f i c a n t l y  (Mantel-Cox, p = 0.0049 and p = 0.003 
r e s p e c t i v e l y ) .  
In conclus ion ,  a c u l t u r e  assay  i s  a v a i l a b l e  t h a t  promotes growth of lymphoma co lon ie s  i n  a 
s u b s e t  o f  p a t i e n t s  w i th  malignant lymphoma. Colony growth i s  a s s o c i a t e d  wi th  a poor 
d i agnos i s .  
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@91 THERAPY C i  LCUTC '"'CLrr,EF!OUS LEUKEMIA, Rober t  P e t e r  Gale, Deqart-ent o f  Me? ic ine ,  
D i v i s i o n  o f  Heratol-n;, and Oncolncy,  UCLA School o f  K e d i c i n e ,  Lns A y e l e s ,  90024. 

? i f i c e  1.170 t h e r e  has be-r s u h s t a n t i a l  ? rngress  i n  t h e  thera?y  o f  acu te  i ye logenous 
l e u k e r i a  (!%I.). I n t e n s i v e  i n d u c t i o n  chenntheraow w i t h  c y t a r a h i n e  an? d a u n c r u b i c i n ,  w i t h  o r  
v i  t h o u t  6 - t h i o r u a n i n e ,  proCI:r.?s r e n i s s i o n s  i n  > 702 o f  p a t i e n t s .  !- ' ir,h c'oses nf  c y t a r a b i n e  
and/or  a n s a c r i n e  may a l s o  bP i l s e f u l  f c r  r e i i s s i n n  i n d u c t i o n .  P r e v e n t i n n  l e u k e ~ i c  r e l a n s e  has 
::rcvcn d i f f i c u l t .  C e n t r a l  s?rvous s y s t e r  proph.laxis \w i th  r a d i a t i o n  nr d r y s  has no e f q e c t  
on s y s t e r i i c  r e r - i s s i o n  d u r a t i w .  W n t e n a n c e  c h e w t h e r a p  and i i n m n t h e r a o y ,  b q t h  s n e c i f i c  
and n o n - s - e c i f i c ,  have a l s o  r r o v e n  use less  i n  n ro lnnrec !  r e r i s s i o n s .  C o n s n l i d a t i o n  (earl:/ 
i n t m x i f i c a t i n n )  t h e r a o y  has been c l a i i e d  t o  be use fu l  b u t  c o n t r o l l e d  t r i a l s  t o  d a t e  f a i l  t o  
i n d i r . a t e  a s u b s t a n t i a l  b e n e f i t .  S i m i l a r l y  r e s u l t s  o f  l a t e  i n t e n s i f i c a t i o n  a r e  c o n t r a d i c t o r v  
an(' i t  i s  n o t  o o s s i b l e  t o  de termine i f  t h i s  i s  a u s e f u l  n o d a l i t y .  "eflarc'less o f  these l i n i -  

i n  % 30% o f  n a t i e n t s  w i t h  AML who ach ieve  remiss inn .  

T r a n s s l a n t s  i n  f i r s t  rc r  i s s i o n  a r e  a s s o c i a t e ( '  i * # i t h  a 30-01:; l e u k e q i c  r e l a ? s e  r a t e  v i t h  40-50% 
3-5 y e a r  l e u k e m i c - f r e e  s u r v i v a l .  
p a t i e n t s  u i t h  AllL have 7 r r ~ u c e i  con t rae 'c tn r .  r ? s u l t s .  
t r a n s r l a n t a t i o n  i n  q a t i e n t s  < 16-20 y e a r s  b u t  n o t  i n  n l c ' e r  i n d i v i d u a l s .  

i n v e s t i T a t i o n a 1  chelW.herao:, nr t r a n s - l a n t a t i o n .  U s e f u l  r:ru;s inc luc le  hinh-dose c::tarabine, 
4 a u n o r i i b i c i n  and a-sacr ine  use? e i t h e r  a lone n r  i n  co5:hinai ion.  "i:nxan+rone an6 h?r.ohar- 
r i n g t a n i n  na:' a l s o  be u s e f u l .  T r a n s c l a n t s  i n  advanced FYL can c u r e  a m a l l  b u t  d e f i n i t e  
- , rnpnr t ion  n f  p a t i e n t s  (10:;). 

i ? e n t i f ! / i n g  r i s k  f a c t o r s .  
d i f f e r e n t  o ro innses .  LikeLr ise,  t i f f e r e i n ?  c ' , t n y n ? t i c  a b n o r v a l i t i e s  i m ? l v  . d i s c r e t e  r i s k s  qf 
l e u k c - i i c  r e c u r r a n c e .  
t r i a l s  and : ,oss ib ly  i n  i n r ' i v i d u a l i z i n t  t h e r a y .  ilew oharcaco lov ies  ani' t h e r a n e u t i c  
aq?rnack,es a r e  a l s o  b e i n r  dsve lcne i l  sucii as  a t t e n p t s  t o  " n a t u r e "  leukemic c e l l s  v i t h  low- 
doses o f  c y t a r a b i n e  o r  v i t h  r e t i n o i c  aci:! and t h e  i n  v i v o  i n f u s i o n  of  nonnc lona l  a n t i b o d i e s .  

19s  and unanswered - u e s t i o n s  3 -5  year  l e u k e r i i c - f r e e  s u r v i v a l  can cur ren t l ! /  be ach ieved 

Pone nar row t r a n s " 1 a n t a t i o n  frnn an HLA- ic len t ica l  s i b l i n .  has a l s o  been user! i n  PAL. 

D i r e c t  cori7arisnr.s o f  ch--nthera,py a n ?  t r a n s n l a n t a t i o n  i n  
"os t  da ta  s u y e s t  an ar'vantane f o r  

P a t i e n t s  uhn f a i l  %o ach ieve  ? r e m i s s i n n  n r  vhn r e l a x e  can be t e n m r a r i 1 ; i  sa1va:ed w i t h  

C u r r e n t  research  has f-cusec' nn lev? ln ; in r  r n r e  e f f e c t i v e  a y n t s  ant: i n  mere n r e c i s e l y  
Fnr e x n - l i e  c ' i f f e r e n t  r n r ~ h c l ? : i c a l  subtyqin:  o f  A'tL r a y  have 

These 4 a h  pa:' be u s e f u l  i n  t h e  o l a n n i n g  and ?nal !Jsis 0.r c l i n i c a l  

0292 A(Iw -C University of Minnesota, Minneapolis, MN 55455 
Acute leukemia represents  32% of a l l  cases of malignancy i n  chi ldren,  w i t h  approxi- 

mate ly  83% c l a s s i f i e d  as a c u t e  l y m p h o b l a s t i c  leukemia  (ALL). F ive  y e a r  s u r v i v a l  rates as  
h igh  as 60-75% are common f o r  p a t i e n t  c o h o r t s  d iagnosed  s i n c e  1970 (l), compared to a f i v e  
y e a r  s u r v i v a l  o f  less than  10% i n  1960. Using m u l t i v a r i a t e  a n a l y s i s ,  outcome o f  p a t i e n t s  
with ALL can r o w  be predicted by s p e c i f i c  p a t i e n t  and disease  c h a r a c t e r i s t i c s  a t  diagnosis, 
including i n i t i a l  white blocd count (WBC), age, FAB morphology, sex, p l a t e l e t  caunt, hemo- 
globin, i m m u q l o b u l i n  leve ls ,  and presence of mediastinal mass. Pat ien ts  can now be strati- 
f ied  a t  diagnosis  i n t o  t reatment  groups based on these categories ,  with s i x  year surv iva ls  of 
80% (good r i s k ) ,  64% ( i n t e r m e d i a t e  r i s k ) ,  and 45% (poor r i sk )  (2) .  Trea tment  c o n s i s t s  o f  
th ree  phases. A) Induction is successful  95% of the time u t i l i z i n g  three to four drugs. B) 
C e n t r a l  nervous  sys tem (CNS) p r o p h y l a x i s  is s u c c e s s f u l  g r e a t e r  than  95% o f  t h e  time w i t h  
c r a n i a l  r a d i a t i o n  and i n t r a t h e c a l  therapy  based on CNS volume r a t h e r  than  to ta l  body s i z e  
(3). C) Remission maintenance is where most new i n v e s t i g a t i v e  e f f o r t s  a r e  centered .  For 
example, phases of i n t e n s i f i c a t i o n  and de layed  r e i n d u c t i o n  r e c o n s o l i d a t i o n  g i v e n  s e v e r a l  
months a f t e r  i n i t i a t i o n  of therapy are being invest igated (4). Two groups of p a t i e n t s  with 
ultra-poor p r q n o s i s  are present ly  t r e a t e d  s e p a r a t e l y ;  t h e s e  i n c l u d e  i n f a n t s  l e s s  than  12 
months of age and p a t i e n t s  with c h a r a c t e r i s t i c s  of "lymphoma syndrome" present ing with combi- 
nations of 1) massive splenomegaly, l a rge  spleen, or mediastinal mass: and 2) high WBC, high 
hemoglobin, or T-cel l  phenotype. Length of t reatment  is sex-dependent: recent  da ta  indicate  
t h a t  t w o  y e a r s  o f  maintenance t h e r a p y  is s u f f i c i e n t  f o r  female  p a t i e n t s  and t h a t  a t  least 
t h r e e  y e a r s  of  therapy  is r e q u i r e d  f o r  males. Increased  a t t e n t i o n  is now also g i v e n  to 
extramedullary disease,  espec ia l ly  gonadal ;  new t r e a t m e n t  modalit ies are p r e s e n t l y  being 
invest igated to both decrease the incidence of extramedullary relapse concomitant with other  
relapses or as  a n  i s o l a t e d  event .  F i n a l l y ,  by c u r i n g  p a t i e n t s ,  i t  becomes i n c r e a s i n g l y  
important to determine the p o t e n t i a l  long-term e f f e c t s  of the d isease  and the  e f f e c t s  asso- 
c i a t e d  w i t h  its therapy.  Based on t h e  i n c i d e n c e  o f  ALL and p r e s e n t  s u r v i v a l ,  it c a n  be 
est imated t h a t  by the year 2000 AR, more than 24,000 persons, or approximately 1 of  every 
4500 i n d i v i d u a l s  under 35 y e a r s  of  age,  w i l l  have been diagnosed and t r e a t e d  f o r  ALL. 
Abnormal neuropsychological and endccrine funct ions have already been ident i f ied  i n  long-term 
ALL survival. 

1) Nesbit M, e t  al: Cancer Research 42:674-680, 1982. 2) Coocia P, e t  al: I N  Murphy SB, 
G i l b e r t  JR, editors: Leukemia Research: Advances i n  C e l l  Biology and Treatment, New York, 
1983, 241-250. 3) Bleyer A: Journal  of Cl in  Oncology 1:317-325, 1983. 4) Riehm H: Amer J 
Pedia t r  Hematol hco l  2:299-306, 1980. 

I N  -, Mark E Nesbit, Department of Pedia t r ics ,  

An increased incidence of second malignant neoplasms has  also been noted. 
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0293 CLONTYPIC ANTIGENS OF T LYNPHOMA: THE T CELL ANTIGEN RECEPTOR AS TARGET FOR 
SPECIFIC IMMUNOTHERAPY, James P .  A l l i s o n ,  Lewis L a n i e r ,  G. B. K i t t o ,  and James 

I r v i n ,  Un iv .  o f  Texas Sc ience Park,  S m i t h v i l l e ,  TX 78957, Becton D ick inson  F:onoclonal 
Center,  Inc . ,  E"ountainview, CA 94043, Un iv .  of  Texas, Aus t i n ,  TX 78712 and Southwest Texas 
Un iv . ,  San Karcos, TX. 
I4e have r a i s e d  monoclonal  a n t i b o d i e s  t o  i n d i v i d u a l l y  s p e c i f i c  an t i gens  o f  n u r i n e  
T lymphomas and demonstrated t h e  t a r g e t  s t r u c t u r e  t o  be t h e  T c e l l  a n t i g e n - s p e c i f i c  
r e c e p t o r  he te rod ine r .  
a n t i b o d i e s  on t h e  s u r v i v a l  o f  lyinphona-bearing mice. IiAb 124-40, an IgG1 an t ibody  d i r e c t e d  
t o  the  r e c e p t o r  of.C6VL lymphoma c e l l s ,  was found t o  r e s u l t  i n  a s l i g h t  i nc rease  i n  mean 
s u r v i v a l  t ime  (!!ST) r e l a t i v e  t o  un t rea ted  n i c e  o r  n i c e  r e c e i v i n g  an i r r e l e v a n t  I?G1 
an t ibody  a t  doses of  5 and 15 uo. Conjugates o f  ;:Ab 124-43 and pokeweed a n t i v i r a l  p r o t e i n  
(PAP) were found t o  have a more pronounced e f f e c t ,  and a t  a dose o f  15 ug X 3 r e s u l t e d  i n  
l o n g  te rm s u r v i v a l  (,god) i n  4 o f  10 i i i ice. l l e i t h e r  124-40 n o r  t h e  PAP con jugate  i nc rcased  
the  I'ST o f  mice bear ing  lymphoma FRLD, which does n o t  express t h e  t'Ab 124-40 r e a c t i v e  
ep i tope .  These r e s u l t s  der ions t ra te  t h a t  recep to r -assoc ia ted  e p i t o p c s  nay serve as t a r n e t s  
f o r  ly i iphoma-speci f ic :  i i i i iwnothcrapy. 

Ile have examined the  e f f e c t  o f  a d m i n i s t r a t i o n  o f  a n t i - r e c e p t o r  

(Supported by !ICI g r a n t  CA16321). 

0294 "The a f f e c t  of dehydroepiandros te rone  on murine myeloid leukemic c e l l s "  H . G .  
Bedig ian ,  The Jackson Labora tory ,  Bar Harbor,  ME 04609 

Animal models f o r  t h e  s tudy  of spontaneous ly  occur r ing  myeloid leukemias are r a r e .  Re- 
c e n t l y ,  we have i d e n t i f i e d  a recombinant inbred  mouse s t r a i n  (BXH-P), which has  a h igh  i n c i -  
dence of spontaneous leukemia (89% by 8 months of age) a s soc ia t ed  wi th  t h e  expres s ion  of a 
t ype  C r e t r o v i r u s .  R e s u l t s  ob ta ined  from pa tho log ica l  obse rva t ions  as w e l l  as h is tochemica l  
and immunological a s says  suppor t  t h e  no t ion  t h a t  t h e  leukemias of BXH-2 mice a r e  of t h e  
myeloid l i n e a g e .  Myeloid c e l l  l i n e s  de r ived  from bone marrow and sp leen  of leukemic BXH-2 
mice induce tumors when inocu la t ed  i n t o  o t h e r  s t r a i n s ,  whereas the  oncogenic p o t e n t i a l  of 
t h e s e  l i n e s  are l o s t  when induced t o  d i f f e r e n t i a t e  w i th  s p e c i f i c  hematopoie t ic  growth f ac -  
t o r s .  W e  have observed t h a t  BXH-2 mice do not  spontaneous ly  release d e t e c t a b l e  l e v e l s  of 
endogenous growth f a c t o r s  sugges t ing  t h a t  t h e  leukemia o r i g i n a t e s  by a change t h a t  uncouples 
t h e  normal requirement of growth f a c t o r s  f o r  p r o l i f e r a t i o n  and d i f f e r e n t i a t i o n .  We have 
a l s o  observed t h a t  when t h e s e  c e l l  l i n e s  a r e  exposed t o  a major ad rena l  s e c r e t o r y  product 
(dehydroepiandrosterone) t h e  cel ls  have been s t imu la t ed  t o  d i f f e r e n t i a t e .  
mice inocu la t ed  wi th  t h e s e  d i f f e r e n t i a t e d  l i n e s  (8  of 1 0  mice) d id  no t  show evidence  of 
tumors,  whereas t h e  u n d i f f e r e n t i a t e d  c e l l  l i n e s  induced tumors wi th in  t h r e e  weeks. The 
e f f e c t  of t h i s  s t e r o i d  on  v i r u s  and oncogene expres s ion  is  c u r r e n t l y  be ing  i n v e s t i g a t e d .  

The ma jo r i ty  of  

02% E F E t T S  OF INTERFERON ON LEUKEMIC HAIRY CELLS, Brian L. Samuels, Bernard H. 
Brownstein, herett  E. Vokes and Harvey M. Golomb, University of Chicago, 
Department of Medicine, Chicago. 1L 60637 

Studies on the effects of alpha-interferon (IFN) on leukemic hairy cells suspended in 
tissue culture medium have shown the induction of several proteins. The most prominent 
protein ( ~ 8 0 )  has an approximate molecular weight of 80,000 daltons estimated by 
SDS-polyacrylamide gel electrophoresis, and appears within 4 hours of exposure to IFN. 
This p80 protein may be analogous to one induced by IFN in normal lymphocytes. Hairy 
cells from a patient on IFN therapy for I month were found to have been induced for this 
p80 protein without requiring any in yittn exposure. Prior to treatment his hairy ceh 
could be induced for the p80 protein by in yittn exposure to IFN. We have also looked for 
effects of IFN on other leukemic cells. A prominent band of 65,000 daltons was induced 
in chronic lymphocytic leukemia cells suspended in culture medium. In distinction to 
these observations. certain protein antigens disappear from IFN treated cells as Seen by 
western blot analysis. We are characterizing the cellular location of the IFN induced 
proteins, and trying to determine their relationship to the effects of IFN on overall 
cellular mRNA and protein synthesis. 
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REDUCTASE ACTIVITY, Mark D. Carman and Joseph R. Be r t i no ,  Dept. Pharmacology, Yale 
U n i v e r s i t y ,  New Haven, CT 06510. 

We have developed a se r ies  o f  hydroxyurea (HU) r e s i s t a n t  c e l l  l i n e s  de r i ved  from t h e  
human myelogenous leukemia c e l l  l i n e  K562 by stepwise s e l e c t i o n  i n  i nc reas ing  concent ra t ions  
of  t he  drug. The r i b o n u c l e o t i d e  diphosphate reductase (RdR) enzyme from the  parent  l i n e  and 
2 r e s i s t a n t  l i n e s ,  KH150 and KH300 (se lec ted  a t  2mM and 4mM HU r e s p e c t i v e l y )  were examined. 
The KH150 had a 3 f o l d  inc rease and KH300 had a 6.5 f o l d  inc rease i n  RdR a c t i v i t y  compared 
t o  the  RdR a c t i v i t y  o f  30 pmol/min/mg f o r  t he  enzyme from the  parent  l i n e  a t  a CDP 
concen t ra t i on  o f  0.04mM. The I D  f o r  HU was 0.34mM, 1.64mM, and 2.84mM f o r  t h e  K552, KH150 
and KH300 RdR enzymes. A lso  d i f j g r i n g  were the  Km values f o r  these 3 enzymes, f rom 0.39mM 
f o r  k562 t o  0.29mM f o r  KH150 and 0.39mM f o r  KH300. The var iance i n  these parameters may be 
due t o  the  r e l a t i v e  concen t ra t i ons  of f r e e  M1, MZ, and t h e  holoenzyme (M1 M2 ) .  RdR a c t i v i t y  
i s  no t  l i n e a r  w i t h  p r o t e i n  concent ra t ion ,  and i s  due t o  d i s s o c i a t i o n  o f  t i e  gubun i ts  a t  
lower  p r o t e i n  concen t ra t i ons .  Resistance which may be by v i r t u e  o f  inc reased l e v e l s  o f  M2, 
the  s i t e  o f  HU a c t i o n ,  may s h i f t  t h e  r e l a t i v e  l e v e l s  o f  M1,  M2, and the  holoenzyme t o  
account f o r  t h e  observed changes. A l t e r n a t i v e l y ,  we have se lec ted  f o r  a se r ies  o f  mutant 
l i n e s  w i t h  a l t e r e d  RdR enzymes. M ix ing  exper iment a re  be ing  used t o  determine the  r l a t i v e  
amounts o f  f r e e  M1 i n  these c e l l  l i n e s .  

HYDROXYUREA RESISTANT HUMAN CELL LINES WITH INCREASED RIBONUCLEOTIDE DIPHOSPHATE 

0297 
Cancer I n s t i t u t e ,  Toronto,  On ta r io  K 4 X  1K9, Canada. 
Recently we have i s o l a t e d  c lones  s p e c i f i c  t o  the  b e t a  cha in  of t h e  T-ce l l  an t igen  r ecep to r .  
P rev ious ly ,  us ing  these  probes  it b r a s  p o s s i b l e  t o  show t h a t  t h e r e  i s  genonic rear rangenent  
o f  t he  T c r  i n  xo rna l  T -ce l l  c lones  and i n  c e l l  l i n e s  de r ived  from p a t i e n t s  w i th  leukemia. 
I n  t h i s  a b s t r a c t ,  we p r e s e n t  t he  r e s u l t s  of s t u d i e s  c a r r i e d  o u t  on leukemic c e l l s  de r ived  
from p a t i e n t s .  DNA w a s  e x t r a c t e d  f r o n  t h e  leukemic c e l l s  o f  p a t i e n t s  w i th  MIL, ALL, CllL i n  
ch ron ic  phase ,  C K L  i n  b l a s t  phase ,  and CLL. The D N A ' s  were c u t  w i th  an appropr i a t e  
r e s t r i c t i o n  enzyme and s t u d i e d  by Southern  b l o t  a n a l y s i s  w i th  va r ious  probes  t o  t h e  b e t a  
cha in  of t he  T-ce l l  an t igen  r ecep to r .  I n  q e n e r a l ,  w e  found t h a t  rearrangement occurrec! 
on ly  i n  cases  o f  a T - c e l l  malignancy. flowever, two excep t ions  t o  t h i s  were found; one was 
a p a t i e n t  \'hose c e l l s  have t h e  c h a r a c t e r i s t i c s  of a B c e l l  and t h e  o t h e r  was a p a t i e n t  whose 
c.?Lls nad the  c h a r a c t e r i s t i c s  c f  F.P.55. W e  conclude from t h e s e  s t u d i e s  t h a t  rearrangement 
of t h e  T - c e l l  an t igen  r e c e p t o r  i s  a good marker of a T-ce l l  malignancy, however, t he re  a r e  
some except ions  t o  t h i s .  These except ions  may be examples o f  l i neage  i n f i d e l i t y .  

RCARRANGEIKNT O F  THE T-CELL RCCEPTOR (Tcr)  I N  HEMOPOIETIC IlALIGNNJCIES, G. Cheng, 
C. L. Pichardson, B. Toyonaga, T. I l a k ,  E.  A. P!cCulloch and I!. D. blinden, Ontar io  

0798 ANALYSIS OF THE SYNERGISM BETWEEN THYMIDINE AND ARABINOSYLCYTOSINE I N  T-CELL 
LYMPHOMA MUTANTS, Amos Cohen* and Buddy Ullmant, D iv i s ion  of Immunology, Research 
I n s t i t u t e ,  The Hosp i t a l  f o r  S i ck  Chi ldren ,  Toronto,  Canada M5G 1x6" and Department 
of Biochemistry,  Un ive r s i ty  of Kentucky Medical Center ,  Lexington, KY 4 0 5 3 5 t  

Thymidine enhances t h e  cy to tox ic  e f f e c t  of a r ab inosy lcy tos ine  (araC) on leukemic cells .  
However, t h e  n a t u r e  of t he  s y n e r g i s t i c  e f f e c t  of thymidine i s  unc lea r .  It i s  w e l l  docu- 
mented t h a t  deoxyCTP i n h i b i t s  t he  inco rpora t ion  of araC through feedback i n h i b i t i o n  of 
deoxycyt id ine  k inase  the  enzyme re spons ib l e  f o r  araC phosphoryla t ion .  
deoxyTTP can r e l e a v e  t h i s  feedback i n h i b i t i o n  of deoxycyt id ine  k inase  by deoxyCTP. DeoxyTTP 
can a l s o  d e p l e t e  t h e  i n t r a c e l l u l a r  deoxyCTP pools  through feedback i n h i b i t i o n  of r ibonucleo-  
t i d e  r educ ta se .  
I n  o rde r  t o  d i s t i n g u i s h  between t h e s e  p o s s i b l e  mechanisms of thymidine a c t i o n  w e  have used 
T lymphoma mutants  w i th  a l t e r e d  deoxyTTP and deoxyCTP l e v e l s  due t o  e i t h e r  a feedback resis- 
t a n t  r i bonuc leo t ide  r educ ta se  a c t i v i t y  o r  t o  impaired deoxyCMP deaminase a c t i v i t y .  No 
synergism between thymidine and araC was observed i n  T c e l l  lymphoma wi th  a l t e r e d  r ibo-  
nuc leo t ide  r educ ta se  a c t i v i t y ,  whereas marked synergism was observed i n  c e l l s  w i th  normal 
r ibonuc leo t ide  r educ ta se  a c t i v i t y .  The s y n e r g i s t i c  e f f e c t  of thymidine was i n  good c o r r e l -  
a t i o n  wi th  deoxyCTP l e v e l s  and not  w i th  deoxyTTP l e v e l s .  These f ind ings  sugges t  t h a t  thymi- 
d ine  i n c r e a s e s  both  araC incorporaLion  and i t s  t o x i c i t y  by d e p l e t i n g  deoxyCTP pools  
r e s u l t m g  from i n h i b i t i o n  of r ibonucleoLide  r educ ta se  by e l eva ted  deoxyTTP l e v e l s  (Cohen, A. 
and Ullman, B .  Cancer Chemother. Pharm. 1984, i n  p r e s s ) .  

On t h e  o t h e r  hand, 
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0299 COCPARATIVE CELLULAR PHARMACOLOGY OF A R A B I N O F U R A N O S Y L - 2 - F L U O R O A D E N I N E  MONOPHOSPHATE 
(F-ara AMP) AND ARABINOFURANOSYLCYTOSINE (araC) I N  PATIENTS (PT) WITH RELAPSED 

LEUKEMIA. 
a t  Houston, M. 0. Anderson Hosp i ta l  and Tumor I n s t i t u t e ,  Houston, TX 77030 
F-araAMP i s  the  s o l u b l e  monophosphate o f  F-ara A which,  u n l i k e  araC, i s  r e l a t i v e l y  r e s i s t a n t  
t o  d e t o x i f y i n g  deaminat ion.  L i k e  araC, F-araA i s  phosphory la ted  i n i t i a l l y  by deoxycy t i d ine  
k inase and subsequent ly,  as the  t r i phospha te  F-araATP, inh ib i ts  r i b o n u c l e o t i d e  reduc tase and 
DNA polymeras:. We have compared the  pharmacology o f  F-araATP a f t e r  a bo lus  dose o f  F-ara- 
AMP (100 mg/m over  30 min)  w i t h  t h a t  o f  araCTP i n  the  c i r c u l a t i n g  leukemic b l a s t s  (CB) O f  
two P ts  who, a t  an e a r l i e r  t ime,  had rece ived  an i n f u s i o n  o f  araC ( 3  g/m2 over 2 h r ) .  Leu- 
kemic c e l l s  were separated from more mature c e l l s  by f i co l l - hypaque  dens i t y  c e n t r i f u g a t i o n  
be fo re  c e l l u l a r  nuc leo t i des  were e x t r a c t e d  and analyzed by HPLC. 
leukemia) had shown a peak araCTP l e v e l ,  h a l f - l i f e  o f  e l i m i n a t i o n  (t;), and area  under the  
concen t ra t i on  x t ime  curve  (AUC) o f  72 pM, 4.4 h r ,  and 560 pM-hr, r e s p e c t i v e l y .  
i c  myelogenous leukemia i n  b l a s t  c r i s i s )  e x h i b i t e d  r e l a t i v e l y  s i m i l a r  peak (131 UM), t i  
(1.2 h r ) ,  and AUC (500 $1-hr) values. The F-araATP c e l l u l a r  pharmacology, however, was 
markedly d i f f e r e n t  i n  each Pt .  P t  A had a peak F-araATP l e v e l  o f  114 IIM, a t i  o f  57 hr, and 
an AUC o f  9500 pM h r ,  whereas P t  B d i sp layed  a peak o f  1 . 2  LIM F-araATP, a t L  $f 6 h r ,  and an 
AUC o f  15 pM-hr. 
d i f f e r e n t  F-ara ATP pharmacology a t  a l a t e r  stage o f  t h e i r  d iseases. 
s t r a t e  t h a t  t he  c e l l u l a r  pharmacology p r o f i l e s  f o r  araCTP may n o t  p r e d i c t  f o r  F-araATP phar-  
macologic c h a r a c t e r i s t i c s  d e s p i t e s i m i l a r i t i e s  i n  me tabo l i c  a c t i v a t i o n  pathways of t he  2drugs. 

Lynn Danhauser, Stephen Iacobon i ,  and W i l l i a m  P lunke t t ,  The U n i v e r s i t y  o f  Texas 

P t  A (acu te  myelogenous 

P t  B (chron-  

Thus, P ts  who e x h i b i t  s i m i l a r  a ra  CTP pharmacology i n  CB 6ave s t r i k i n g l y  
These r e s u l t s  demon- 

0300 HETEROGENEITY OF DIHYDROFOLATE REDUCTASE SPECIFIC ACTIVITY AND METHOTREXATE 
SENSITIVITY IN  LEUKEMIC BLAST CELLS OF PATIENTS WITH ACUTE MYELOGENOUS LEUKEMIA, 

Shoukat Dedhar, Dar ia  Har t l ey ,  D e i r d r e  F i tz -G ibbons and James H. Goldie,  Cancer Con t ro l  
Agency o f  B r i t i s h  Columbia, 600 West 10 th  Avenue, Vancouver, B.C., Canada, V5Z 4E6 

D i h y d r o f o l a t e  reduc tase (DHFR) a c t i v i t y  was determined i n  the  b l a s t  c e l l s  o f  11 acute  myel-  
ogenous leukemia (AML) p a t i e n t s  and i n  t h e  wh i te  b lood  c e l l s  (WBCs) o f  3 normal i n d i v i d u a l s .  
Whereas t h e  DHFR a c t i v i t y  i n  t h e  normal sub jec ts  was low and v a r i e d  very  l i t t l e  ( range 0.43 
t o  0.48 nmoles/2D min/mg p r o t e i n ) ,  t h e  a c t i v i t y  i n  t h e  b l a s t  c e l l s  o f  AML p a t i e n t s  was h igh-  
l y  v a r i a b l e  and was g e n e r a l l y  h i g h e r  than t h a t  i n  normal WBCs ( range:  0.42 t o  20 nmolesl2D 
min/mg p r o t e i n ) .  The DHFR s p e c i f i c  a c t i v i t y  i n  3 o f  t h e  p a t i e n t s  was s i g n i f i c a n t l y  h i g h e r  
than t h e  r e s t .  None o f  t h e  p a t i e n t s  had been t r e a t e d  p r e v i o u s l y  w i t h  methot rexa te  (MTX). 
Furthermore, MTX t i t r a t i o n  o f  DHFR a c t i v i t y  showed t h a t  i n  4 ( d i s t i n c t  f rom the  3 w i t h  
inc reased a c t i v i t y )  o f  11 p a t i e n t s ,  I.C.50 va lues  o f  MTX i n h i b i t i o n  o f  DHFR a c t i v i t y  were 
10 t o  20 f o l d  h ighe r  as compared t o  those i n  the  r e s t  o f  t h e  p a t i e n t s  and i n  t h e  normal 
sub jec ts .  I n  add i t i on ,  approx imat ley  30% o f  t h e  i n i t i a l  a c t i v i t y  remained i n  t h e  presence 
o f  10 pM MTX i n  these 4 p a t i e n t s ,  whereas t h e  a c t i v i t y  was t o t a l l y  i n h i b i t e d  by MTX concen- 
t r a t i o n s  o f  1 VM o r  l e s s  i n  t h e  r e s t  o f  t h e  p a t i e n t s  and normal sub jec ts .  These r e s u l t s  
show t h a t  i n t r i n s i c  r e s i s t a n c e  o f  AML t o  MTX may be due, a t  l e a s t  i n  some cases, t o  i n -  
creased DHFR a c t i v i t y  o r  t h e  express ion  o f  OHFRs w i t h  low a f f i n i t i e s  f o r  MTX, and demon- 
s t r a t e  the  gene t i c  i n s t a b i l i t y  of these mal ignant  c e l l s  a t  t h i s  locus .  

0301 ACTIVATION OF A U ’ N J D U S  T-LYMPHCCYES IN HUMAN ACUTE LEUKEMIA, Markus Fopp and 
Christine Werner,Med Klinik C Kantonsspita1,CH 9007 St Gallen,Switzerland 

In vitro proliferation of human lymphocytes in the presence of autologous leukemic blast 
cells indicates antigenic disparity between stimulating leukemic and responding hune 
cells.The lymphocyte activating determinants(LAD) of these leukemia-associated antigens are 
not characterized.Severa1 possibilities exist including acquired new or altered antigens 
during leukemogenesis,quantitative variation in Ia antigen expression,and normal differen- 
tiation antigens expressed on both leukemic blast cells and their normal counterparts in 
the hamtopietic precursor series. 
In order to dissect the polyclonal proliferative T-cell responses against LAD on leukemic 
blasts we investigated the prerequisites for clonal analysis of autologous mixed lymphocyte 
tumor cell reactivities (AMLTR) in vitro in acute leukemia during remission.Remission mono- 
nuclear leukozytes from 10/16 patients(pts) were reactive in primary AMLTR.Reactive pts in- 
cluded pts with acute lymphatic leukemia (3/7),acute myelogenous leukemia ( 7 / 9 )  but not 
T-cell W.Restimulation of primed lymphocytes (PL) did show crossreactivities with allo- 
geneic leukemic blast cells(7/22),regenerating bone marrow of leukemia pts entering cmplete 
remission f3/4) but not w i t h  allogeneic monccytes frw healthy controls (0/15) or autologous 
haematopoietic cells including bone marrow cells during remission.Cyclosporin A and mono- 
clonal antibodies specific for human MHC class I1 molecules inhibit secondary stimulation 
by autologous leukemic blast cells.These experiments suggest IL-2 dependent T-cell proli- 
feration in the presence of leukemic blasts in the majority of AMLTR-positive patients. 
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0 3 2  METABOLISM AND CfTOTOXICITY OF 9- D ARABINOFURANOSYLGUANINE (AM-G) IN CULTURED 
HUMAN T AND B LYMPHOBLASTOID CELL/: Arnold Fridland and Vernon Verhoef, St. Jude 
Children's Research Hospital, Memphis, TN 38101 

Ara-G, a deoxyguanosine (dGuo) analog resistant to cleavage by purine nucleoside phos- 
phorylase is 100-ZOO-fold more cytotoxic to T than B lymphoblasts and the most selective 
agent tested toward T-cell leukemias. The present study has examined the metabolism of 
ara-G in established human lymphoid lines. A deficiency in deoxycytidine kinase (dCK) 
in human T leukemic blasts (CCRF-CEM) decreased 150-fold the toxicity of ara-G and 
reduced the capacity to accumulate ara-G nucleotides approximately 7 fold. By contrast, 
dCK-deficiency in B lymphoblasts (WI-LZ) decreased toxicity and ara-G nucleotide accumu- 
lation only 2-fold. Levels of aKa-G and other nucleoside kinase activities were com- 
pared in extracts of CEM and WI-LZ and their kinase-deficient mutants. We found that 
the activity for ara-G and dGuo phosphorylation was reduced by 70% i n  extracts of the 
mutants, while that of dCK activity was decreased by 95%. In addition, ara-G phosphory- 
lation activity in WI-L2 extracts was 20 times greater than that in CEM dCK-deficient 
cells, despite the fact that these two cell lines accumulated ara-GTP at identical 
rate. Tl/Z of exogenously derived ara-GTP accumulated to 10 pmoles/106 cells was 30 min 
in WI-L2 while in CEM cells ara-GTP was unchanged after 4 h. The data indicate that two 
enzymes in T and B cells phosphorylate ara-G: one cytoplasmic dCK and another kinase 
which is localized in mitochondria. The selectivity of ara-G toward T and B cells can 
be correlated with their differential ability to catabolize ara-GTP. 

0303 COMPARAT!VE METABOLISM OF ARA-C AN0 F-ARA-A I h  HUMAN LEUKEMIA CELLS. 
and W i l l i a m  P l u n k e t t ,  The U n i v e r s i t y  o f  Texas a t  Houston, M. 0. Anderson H o s p i t a l  

and Tumor I n s t i t u t e ,  Houston, Texas 77030 
C e l l u l a r  pharmacology s t u d i e s  have demonstrated a s t r o n g  c o r r e l a t i o n  between t h e  l e v e l s  o f  
ara-CTP i n  leukemia c e l l s  and c l i n i c a l  response t o  high-dose ara-C therapy .  F-ara-A i s  a 
new a n t i c a n c e r  d r u g  e n t e r i n g  c l  i n i c a l  t r i a l  t h a t  accumulates as t h e  t r i p h o s p h a t e  (F-ara-ATP) 
and i s  i n c o r p o r a t e d  i n t o  DNA as i s  ara-C. Each n u c l e a s i d e  ana l09  i s  ;hosphorylated t o  t h e  r e s -  

p e c t i v e  monophosphate by  d e o x y c y t i d i n e  k inase.  
a c t i v e  t r i p h o s p h a t e s  a r e  de termined by  t h e  ba lance between p h o s p h o r y l a t i o n  and dephosphoryl-  
a t i o n ,  we have i n v e s t i g a t e d  these a c t i v i t i e s  i n  human leukemia c e l l s  i n  v i t r o .  Accumulat ion 
o f  ara-CTP by  K562 c e l l s  was l i n e a r  f o r  3 h r  a t  ara-C c o n c e p t r a t i o n s  z m  1114. 
h r  o f  i n c u b a t i o n ,  a p l a t e a u  c e l l u l a r  c o n c e n t r a t i o n  o f  ara-CTP o f  90 $1 was m a i n t a i n e d .  When 
t h e  c e l l s  were washed i n t o  d r u g - f r e e  medium, t h e  ara-CTP was e l i m i n a t e d  w i t h  a h a l f - l i f e  o f  
1 . 3  h r .  I n  c o n t r a s t ,  accumula t ion  o f  F-ara-ATP was n o t  s a t u r a t e d  a t  exogenous F-ara-A con- 
c e n t r a t i o n s  up t o  300 uf11. C e l l u l a r  F-ara-ATP accumulated t o  g r e d t e r  t h a n  250 WM by 2.5 h r .  
F-ara-ATP was e l i m i n a t e d  w i t h  a t i  o f  3.3 h r  a f t e r  removal o f  F-ara-A. These r e s u l t s  sug- 
g e s t  t h a t ,  r e l a t i v e  t o  t h e  metabo l ism o f  F-ara-A, accumula t ion  o f  ara-CTP i n  K562 c e l l s  i s  
l i m i t e d  by b o t h  t h e  p h o s p h o r y l a t i v e  and d e g r a d a t i v e  pathways. These r e s u l t s  a r e  c o n s i s t e n t  
w i t h  t h e  f i n d i n g  t h a t  d e o x y c y t i d i n e  k i n a s e  i s  i n h i b i t e d  by h i g h  c o n c e n t r a t i o n s  o f  ara-CTP, 
whereas F-ara-ATP i s  u n l i k e l y  t o  have such i n h i b i t o r y  a c t i v i t y .  T h i s  p o s s i b i l i t y  and t h e  
enzymatic b a s i s  f o r  t h e  d i f f e r e n t i a l  e l i m i n a t i o n  o f  ara-CTP and F-ara-AT: a r e  under i n v e s t i -  
ga t i  on. 

Varskia Gandhi 

Because t h e  c e l l u l a r  c o n c e n t r a t i o n s  o f  these 

A f t e r  3 

0304 EFFECT OF DEOXYCYTIDINE ON THE GROWTH AND RESPONSE TO PYRIMIDINE ANTAGONISTS OF 
NORMAL AND LELKEMIC HUMAN MYELOID PROGENITOR CELLS, S. Grant and K. Bhalla, 

Columbia University College of Physicians and Surgeons, New York, NY, 10032 
We have examined the effect of the naturally occurring nucleoside deoxycytidine (dCyd) on the 
-- in vitro soft agar growth of normal and leukemic myeloid progenitor cells. Bone marrowcells 
obtained from 30 normal donors and T-lymphocyte depleted leukemic cells obtained from 22 
patients with ANLL were plated in agar in the continuous presence of dCyd (10-7-5 x lO-3M) 
alone or in conjunction with the pyrimidine antagonists thymidine OK 3-deazauridine. At the 
end of 10 days incubation, normal granulocyte-macrophage colonies (CFU-GM), consisting of 50 
OK more cells, and leukemic colonies (L-CFU), consisting of 20 OK more cells, were scored. 
Normal CFU-GM exhibited an average of 250 t 80% (range 130-380%) of control colony formation 
when exposed to 10-4M dCyd. This dCyd concentration was not associated with a significant 
increase in L-CFU formation in 18 evaluable specimens (mean 110 ? 10% of control values). 
Co-administration of dCyd (3-5 x 10-3M) restored 40-90% of control CFU-GM formation in 10 
normal specimens exposed to 3 x 10-3M thymidine or 2 x 10-5M 3-deazauridine. 
leukemic specimens was dCyd able to restore greater than 25% of control L-CFU formation 
following exposure to the same thymidine and 3-deazauridine concentrations. Lack of dCyd 
mediated protection was observed for cells obtained from untreated leukemic patients and 
those failing high-dose Ara-C regimens. These studies suggest that dCyd might preferentially 
stimulate the -~ in vitro growth of normal versus leukemic progenitor cells and may improve the 
therapeutic index of several clinically available pyrimidine antagonists. 

In only 1 of  18 
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0305 COMPARATIVE EVALUATION OF F L O W  C Y T O M E T R Y  A N D  C H R O M O S O M E  ANALYSIS r r i  
CHILDHOOD A C U T E  LEUKEMIA. O s k a r  A .  Haas ,  W o l f g a n g  H iddemann ,  C t i r i s t l -  
ne  P o l l a k ,  P e t e r  B e t t e l h e l m ,  W a l t r a u d  S c h m i d m e l e r ,  Helmut.  G a d n e r ,  
S t .  Anna C i l d r e n - s  H o s p i t a l ,  F l r s t  Med. O e p t .  U n l v .  V i e n n a ,  A u s t r l a ,  
O e p t .  I n t .  Med. U n i v .  M u n s t e r .  F R G  

D N A  f l o w  c y t o n e t r y  (FCM) and  chromosome a n a l y s i s  w e r e  p e r f o r m e d  on  t h e  same 
8fl and /o i .  P E  c e l l  s a m p l e s  f r o m  3 5  c a s e s  o f  a c u t e  c h l l d h o o d  l e u k e m i a s  and  
c c m o a r e d  w i t h  t h e  b l a s t  c e l l  c o u n t  and  t h e  i m m u n o l o g i c a l  p h e n o t y o e  o f  t h e  
l e u k e m i c  c e l l s .  9 y  FCK a s  a n  e a s y  m e t h o d  t o  e s t i m a t e  c e l l  c y c l e  d i s t r i b u t i o n  
and  t o  m e a s u r e  g r o s s  q u a n t i t a t i v e  c h a n g e s  o f  c e l l u l a r  D N A  c o n t e n t  D N A  a n e u -  
p l o i d i e s  w e r e  i d e n t i f i e d  i n  4 0  % o f  c z s e s .  FCM f a i l e d  t o  r e v e a l  n e a r - d i p l o i d  
d e v i a t i o n s  as  w e l l  as q u a l i t a t i v e  c h a n g e s  ( t r a n s l o c a t i o n s )  o f  t h e  g e n e t i c  
m a t e r i a l .  Chromosomes a n a l y s i s  on  t h e  o t h e r  h a n d  was hampered  b y  p r e a a r a t i -  
on  d i f f i c u l t i e s  b u t  was s u c c e s s f u l  i n  80 % o f  c a s e s .  The p r e s e n c e  o f  o n l y  
n o r m a l  m e t a p h a s e s  d i d  h o w e v e r  n o t  e x c l u d e  t h e  p r e s e n c e  o f  c h r o m o s o m a l l y  a b -  
n o r m a l  c e l l s  s i n e  FCM r e v e a l e d  D N A  a n e u p l o i d i e s  i n  s e v e r a l  o f  t h e s e s  c a s e s .  
Hence ,  b o t h  m e t h o d s  c o m p l e m e n t  e a c h  o t h e r  and  c a n  t h e r e f o r e  p r o v i d e  a more  
p r e c i s e  and c o m p l e t e  i n f o r m a t i o n  on  g e n e t i c  c h a n g e s  i n  n e o p l a s t i c  c e l l  p o -  
p u l a t i o n s  when u s e d  i n  c o m b i n a t i o n .  

0306 
A 40 year  o l d  male a f f e c t e d  w i t h  HCL was t r a n s p l a n t e d  abou t  two y e a r s  ago due t o  a p r o g r e s s i v e  c o u r s e  o f  t h e  d i s e a s e  

d e s p i t e  sp lenec tomy ,  i n  November 1982. A t  t h e  d i a g n o s i s  t h e  p a t i e n t  p r e s e n t e d  s p l e n o n e g a l y  and severe  p a n c y t o p e n i a .  

P e r i p h e r a l  b l o o d  showed 64% mononuclear  c e l l s  d iagnosed  as  HC B t y p e  i n  7.200 YBC. 

s e c t i o n  o f  t h e  s p l e e n  r e v e a l e d  i n f i l t r a t i o n  o f  t h e  same 8OnOnuclear  c e l l s .  

phamide 120 ng/Kg and t o t a l  body i r r a d i a t i o n  (1000 r a d s )  i n  a s i n g l e  dose and r e c e i v e d  2.7 x 10 /Kg bone marrow 

c e l l s  f r o n  h i s  HLA i d e n t i c a l  t w i n .  

In t h e  months f o l l o w i n g  bone marrow t r a n s p l a n t a t i o n  t h e  HC d i sappeared .  f i r s t  i n  t h e  p e r i p h e r a l  b l o o d ,  t h e n  i n  t h e  

bone mar rou  s e c t i o n  i n  a p e r i o d  o f  6-9 months. Bone n a r r o w  r e t i c u l a r  f i b r o s i s  o f  g rade  I wh ich  was d i f f u s e  b e f o r e  

B I T ,  becaue g rade  111 a f t e r  3 months. p e r s i s t i n g  u n t i l  6 months p a s t  t r a n s p l a n t .  

marrow uas  a l m o s t  c o n p l e t e l y  r e c o n s t r u c t e d  w i t h  t h e  p o s s i b i l i t y  o f  a s p i r a t i n g  h e m o p o i e t i c  c e l l s .  

p r e s e n t l y  a l i v e  and w e l l  w i t h  comp le te  h e m o p o i e t i c  r e c o v e r y  b o t h  i n  p e r i p h e r a l  b l o o d  and bone marrow. The g r a d u a l  

r e c o n s t r u c t i o n  o f  t h e  bone mar roy  and t h e  p resence  f o r  n o n t h s  o f  HC i n  t h e  h i s t o l o g i c  bone mar rou  s e c t i o n  nay sug- 

g e s t  t h e  h y p o t h e s i s  of  t h e  p a r t i c u l a r  b i o l o g y  of  HC l e u k e m i a  b o t h  f o r  t h e  e r a d i c a b i l i t y  o f  t h e  d i s e a s e  w i t h  C Y  and 

TB I  and t h e  p o s s i b i l i t y  t h a t  t h e  b u f f y  c o a t  o f  t h e  donor  a f t e r  BIT, as i n  t h i s  case.  nay i n f l u e n c e  t h e  outcome o f  

t h e  t r e a t m e n t .  

SYNGENEIC BONE MAAROY TRANSPLANT I N  A PATIENT WITH HAIRY CELL L E U K E M I A  (HCL). l e o d o s i o  I z z i ,  G iuseppe 

R o s s i  and Genes io  B a l e s t r i e r i .  Pesa ro  H o s p i t a l  and B r e s c i a  H o s p i t a l .  I t a l y  

Harrow b i o p s y  and a h i s t o l o g i c  

The p a t i e n t  was p r e  a r e d  w i t h  c y c l o p h o s -  I 
The p o s t  t r a n s p l a n t  p e r i o d  was f a v o u r a b l e  and he was d i s m i s s e d  on t h e  3 3 r d  day. 

A t  9 months p o s t  BWI  t h e  bone 

The p a t i e n t  i s  

0307 MODULATION OF METASTATIC POTENTIAL AND CELL SURFACE PROPERTIES OF A MURINE LYMPW- 
SARCOVA. S . S .  Joshi, N.B. Mathews, J.D. Jackson, F. S lnang l i ,  D.J. Volsky, K.W. 

Brunson* and J.G. Sharp. Univ. Neb. Med. C t r . .  Omaha, NE, * lnd.  Univ.  Sch. Med. Gary, IN. 
The Abelson v l r u s  induced murine Iymphorna/Iymphosarcoma c e l l  l i n e  RAWl17-P and i t s  In 

rLyn se lec ted  h l g h l y  m e t a s t a t i c  v a r i a n t  RAW117-HlO in -  
duced and membrane r e l a t e d  changes i n  m e t a s t a t l c  p o t e n t l a l .  Flow m i c r o f i u o r i m e t r y  revea led  
t h a t  t h e  pa ren ta l  P c e l l s  c o n t a i n  a h ighe r  percentage o f  l e c t i n  p o s i t i v e  c e l l s  and b l n d  
m r e  l e c t i n  per  p o s i t i v e  c e l l  than  t h e  m e t a s t a t i c  H10 c e l l s .  The P c e l l s  a l s o  express more 
a s i a l o  GMl than t h e  H10 c e i i s  suppor t i ng  a r e l a t i o n s h i p  between g l y c o s y l a t i o n  and mal ignant  
p o t e n t l a l .  When these c e l l s  were grown In  t h e  presence o f  d i f f e r e n t i a t i o n  induc ing  
chemicals ( b u t y r a t e  and d imethy l  s u l f o x i d e )  t h e i r  h v l t r a  growth r a t e s  were reduced 
cons iderab ly  and t h e  I n  v i vQ t u m o r l g e n i c l t y  o f  H10 c e l l s  was decreased. Flow 
m i c r o f l u o r i m e t r y  of t h e  c e l l  su r face  of these chemica l l y  d i f f e r e n t i a t e d  c e l l  l i n e s  revea led  
an increased express ion  of a s i a l o  GM1 and recep to rs  f o r  va r ious  l e c t i n s .  These r e s u l t s  
a l s o  suppor t  t h e  r e l a t i o n s h i p  between Increased membrane g l y c o s y l a t i o n  and decreased 
n la l ignancy /metas ta t i c  p o t e n t l a l .  I n  add i t i on ,  us ing  t h e  Sendai v l r u s  f u s i o n  technique, we 
t ransp lan ted  t h e  c e l l  membranes from less  mal ignant  P c e l l s  t o  H10 c e l l s  and v i c e  versa. 
As a c o n t r o l ,  normal Ba lb /c  thymocyte These 
exper iments showed decreased I n  V ~ V Q  mal ignancy w l t h  e l t h e r  
r i c h l y  g l ycosy la ted  membranes from less  mal ignant  P c e l l s  o r  normal Balb/c thymocytes. 
Thus, our da ta  c l e a r l y  suppor t  t h e  p o t e n t i a l  r e g u l a t o r y  r o l e  p layed  by c e l l  surface 
g lycosy la ted  molecules i n  t h e  process o f  metas tas is .  

have been used t o  s tudy  chern lca l l y  

membrane was t ransp lan ted  t o  bo th  c e l l  types. 
o f  t h e  H10 c e l l s  t ransp lan ted  

(Supported by Neb. Dept. of Hea l th )  
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0308 C E L L  CYCLE-SPECIFIC FLUCTUATIONS OF dCTP POOLS R E G U L A T E  THE ACCUMULP.TION OF ARA-CTP 
BY L E U K E M I C  C E L L S .  

a t  Houston, M .  D. Anderson Hospital & Tumor I n s t i t u t e ,  Houston, Texas 77030 
Fractionation of exponentially-growing cul tures  of CCRF-CEH T-lymphoblasts by centrifugal 
e lu t r ia t ion  resul ted in enrichment of G1 (80%) and S-phase (60%) populations. Assays of 
deoxycytidine kinase in crude sonicates prepared from these c e l l s  demonstrated the specif ic  
a c t i v i t y  of t h i s  enzyme t o  be 2 . 3  times greater  in S-phase c e l l s .  Consistent with the f ind-  
ings o f  others ,  t h i s  a c t i v i t y  was inhibited by added dCTP (2-13 pbl) in a concentration- 
dependent manner. HPLC analyses of H C l O  ex t rac ts  of each ce l l  population demonstrated t h a t  
the c e l l u l a r  concentration of dCTP rose 8rom 6.2  pM in GI-cells t o  1 4 . 2  pM in S-phase c e l l s ,  
i . e .  2 . 4  times. Correction was made f o r  the la rger  ce l l  volume i n  S-phase. However, when 
ce l l  cycle obase-enriched c e l l s  were incubated with ara-C (25 UM and 100 u M ) ,  S-phase- 
enriched c e l l  accumulation of ara-CTP was only 1.7 times greater  than tha t  in GI-enriched 
c e l l s ;  l ess  than might be expected from the re la t ive  spec i f ic  a c t i v i t i e s  of deoxycytidine 
kinase. The same c e l l u l a r  araCTP con- 
centrat ion was achieved a t  1 hr independent of the ara-C concentration used. These resu l t s  
suggest t h a t  the increased potential of S-phase c e l l s  t o  phosphorylate ara-C may be of f - se t  
by the inhibi tory action of dCTP on deoxycytidine kinase. 
an important s i t e  t o  a f f e c t  the modulation of ara-CTP metabolism. 

Jan 0. Liliemark and William Plunkett, The University o f  Texas 

The accumulation o f  ara-CTP was l inear  u p  t o  3 hrs. 

If so, c e l l u l a r  dCTP pools may be 

0309 PROTEIN PHOSPEORYLATION ANE PROTEIN KINASES IN REVERSE TRAIVSFORMATION BY c ~ ~ ,  
Arthur H.  Lockwood and t iaryanne Penaergas t ,  Alber t  E i n s t e i n  Medical Center ,  
Ph i l ade lph ia ,  PA. 19141 

We are i n v e s t i g a t i n g  p r o t e i n  phosphoryla t ion  and p r o t e i n  k inase  func t ion  i n  cancer  ce l l  
In v ivo  l a b e l l i n g  of  Chinese 

!iaw6efcHo) c e l l s  w i th  32p-orthophosphate r e v e a l s  t h a r  CAMP s t m s  t h e  phosphoryla t ion  
of s e v e r a l  c e l l u l a r  p r o t e i n s .  Some of t h e s e  phosphopYVteinS are as soc ia t ed  wi th  t h e  de t e r -  
gent  r e s i s t a n t  cy toske le ton .  
55,000 NW cytoplasmic  p r o t e i n  and t h e  dephosphoryla t ion  of a 20,000 1.N c y t o s k e l e t a l  p r o t e i n .  
W e  have found t h a t  t h e  20,000 MW p r o t e i n  is  a r egu la to ry  myosin l i g h t  cha in .  S ince  CAW in- 
duces assembly of actyomyosin bundles  i n  s e v e r a l  tumor c e l l  l i n e s ,  changes i n  the  phosphory- 
l a t i o n  of myosin may, i n  p a r t ,  mediate ao rpho lcg ica l  r eve r s ion  by CAMP. 
phosphoaminoacids i n  CH0 cells r e v e a l s  t h a t  CAM? suppresses  cyros ine  phosphoryla t ion .  This  
sugges t s  t h a t  t h e  cAHF dependent p r o t e i n  k inase  system can a t t e n u a t e  t h e  a c t i v i t y  of an  on- 
cogene encoded t y r o s i n e  k inase  i n  CHO c e l l s .  Cha rac t e r i za t ion  of t h i s  t y r o s i n e  k inase  and 
i t s  i e  s l ibs t r a t e s  i s  i n  p rogres s .  
k inases  may be one mechanism by which oncogenes and c y c l i c  nuc leo t ides  e x e r t  t h e i r  
r e c i p r o c a l  e f f e c t s  on t h e  morphologic and growth phenotype of cel ls .  

i n e s  whose growth and morphology a r e  a l t e r e d  by c y c l i c  AMP. 

Tine most prominent changes are t h e  r ap id  phosphoryla t ion  of a 

Analys is  of t o t a l  

I n t e r a c t i o n  CAMP dependent-and t y r o s i n e  p r o t e i n  

0310 

Monoclonal antibodies (MoAb) def ining T c e l l  o r  T associated antigens define antigens 
re la ted  t o  the T c e l l  ac t iva t ion ,  d i f fe ren t ia t ion  or pro l i fe ra t ion .  
l i k e  anti-TL-like, t ransfer in  receptor ,  CD 1, CD 2 ,  CD 7 o r  CD 4 have been found expressed 
on myeloid leukemia cells o r  cell l ines .  
such expression with the myeloid d i f fe ren t ia t ion  pathway we studied the r e a c t i v i t y  of a 
s e r i e s  of T-ce l l  MoAb on cells obtained from pa t ien ts  with chronic or  acute  myeloid leukemia 
and on leukemic c e l l  l i n e s  re la ted  t o  the erythroid d i f fe ren t ia t ion  (K 562, E L )  or t o  the 
myelo-monocytic d i f fe ren t ia t ion  (KG 1, KG lA, ML 1, ML 2 ,  ML 3, HL 60, U 937) .  
defining the TL-like antigen (CD 1 o r  T 6) t ransfer in  receptors ,  CD 1, CD 4 ,  CD 7 ,  act ivated 
T c e l l s ,  were found t o  bind leukemic myeloid c e l l s  o r  c e l l  l ines .  
the possible  re la t ionship of  T-cel l  antigens and myeloid d i f fe ren t ia t ion  pathway we studied 
the modulation of such antigens on c e l l  l i n e s  induced t o  d i f f e r e n t i a t e  by incubating them 
with lymphokines (recombinant gamma interferon,  inter leukin 11, conditioned medium) or 
chemicals. 
t o  conditioned medim. was  s tudied i n  re la t ion  t o  membrane antigen elcpression before and 
a f t e r  induction of d i f fe ren t ia t ion .  Thus it appears that T-cel l  markers can be used t o  
ident i fy  some s tages  of leukemic myeloid d i f fe ren t ia t ion ,  and t h a t  the expression of these 
markers can be re la ted  t o  the capabi l i ty  of the c e l l  l i n e  t o  d i f f e r e n t i a t e  or  t o  pro l i fe ra te .  
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Expression of T cell o r  T associated antigens on c e l l s  involved i n  the myeloid 
d i f f e r e n t i a t i o n  pathway. P. Mannoni+, PI. Park+,S. Vass i l iad is+ ,  P. Dubreuil", C. 
Mawas*. + University of Alberta and * Centre d ' I m m o l o g i e ,  Marseille; Luminy. 

Some of these MoAb, 

In order t o  study the possible  re la t ionship  of  

Some MoAb 

In order t o  demonstrate 

The capabi l i ty  of these cell l i n e s  t o  form colonies spontaneously or in response 
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0311 EXPERIMENTAL REGULATION OF CELL REPLICATION AND DIFFERENTIATION THROUGH THE IN VITRO 
INDUCTION OF IMMUNOLOGIC UNRESPONSIVENESS. D. E l l i o t  Parks, J u d i t h  0. Levich, and 
W i l l i a m  0. Weigle, Scr ipps  C l i n i c  and Research Foundation, La Jo l l a ,  CA. 92037. 

An exper imenta l  model f o r  t he  eva lua t i on  o f  t h e  molecu la r  events i nvo l ved  i n  the  down 
r e g u l a t i o n  o f  lymphocyte r e p l i c a t i o n  and d i f f e r e n t i a t i o n  has been developed. Th is  model 
employs he lpe r  T lymphocyte l i n e s  and clones de r i ved  f rom mur ine  and human subpopu la t ions  
immuno log ica l l y  s p e c i f i c  f o r  t he  p r o t e i n  an t igens  human immunoglobul in G and te tanus  toxo id ,  
respec t i ve l y .  These lymphocytes, ma in ta ined w i t h  T c e l l  g rowth  fac to rs ,  w i l l  d i v i d e  i n  
response t o  exposure t o  s p e c i f i c  ant igen. Furthermore, t he  a d d i t i o n  o f  s p e c i f i c  antigen, 
b u t  n o t  un re la ted  p ro te in ,  t o  c e l l s  w i l l  induce the  express ion  o f  he lpe r  f u n c t i o n  through 
the  syn thes i s  and sec re t i on  o f  i n t e r l e u k i n - 2  and o the r  fac to rs .  

Down r e g u l a t i o n  o f  these i n d u c i b l e  a c t i v i t i e s  can be accompl ished by  p re - incuba t ing  T 
lymphocytes w i t h  doses o f  so lub le  an t i gen  above s t i m u l a t o r y  concent ra t ions .  Whereas down 
r e g u l a t i o n  can be demonstrated i n  as few as 6 hours, unresponsiveness t o  subsequent 
i n d u c t i o n  may l a s t  5 days a f t e r  removal  o f  t he  i n h i b i t i n g  l igand. Ongoing i n v e s t i g a t i o n s  
i n t o  the  events accompanying t h i s  s p e c i f i c  r e g u l a t i o n  w i l l  e l u c i d a t e  the  molecu la r  
mechanisms e f f e c t i n g  t h e  c o n t r o l  o f  lymphocyte d i v i s i o n  and d i f f e r e n t i a t i o n .  Furthermore, 
i t  i s  hoped t h a t  t h i s  approach w i l l  a l l o w  t h e  i d e n t i f i c a t i o n  o f  membrane events respons ib le  
f o r  t he  genera t ion  and t ransmiss ion  o f  bo th  p o s i t i v e  and nega t i ve  cy top lasmic  s igna ls  
o r i g i n a t i n g  f rom l i g a n d  b i n d i n g  t o  the  same o r  s i m i l a r  membrane receptors.  

0312 HTLV-I ASSOCIATED T-CELL LYMPHOCYTOSIS NOT PROGRESSING INTO ADULT T-CELL LEUKEMIA, 
B e r n a r d  P o i e s z ,  B r u c e  L e h r ,  T i n  Han, F r e d  Davey,  G a r t h  E h r l i c h ,  A n t o n i o  P l a n a s ,  

J a n e t  Moore,  J e f f r e y  K i r s h n e r ,  R u s s  TOIMK a n d  J o h n  V o u r n a k i s ,  SUNY U p s t a t e  M e d i c a l  C e n t e r ,  
VAMC, and  S y r a c u s e  U n i v e r s i t y ,  S y r a c u s e ,  New York 13210 a n d  R o s w e l l  P a r k  Memor ia l  I n s t i t u t e  
B u f f a l o ,  New York. 
Two p a t i e n t s ,  o n e  a b l a c k  f e m a l e  Amer ican  (MT) a n d  t h e  o t h e r  a b l a c k  male i m m i g r a n t  f r o m  
L i b e r i a  (LT) ,  h a d  s u s t a i n e d  m a t u r e  T - c e l l  l y m p h o c y t o s i s  f o r  o v e r  3 months.  P h e n o t y p i c  mar- 
k e r  s t u d i e s  i n d i c a t e d  t h a t  t h e  c e l l s  w e r e  p r e d o m i n a n t l y  T4 p o s i t i v e ,  Ia  p o s i t i v e ,  a n d  i n  t h e  
o n e  p a t i e n t  s t u d i e d  (LT) ,  TAC p o s i t i v e .  B o t h  p a t i e n t s  h a d  h i g h  t i t e r ,  s p e c i f i c  a n t i b o d y  t o  
t h e  g a g  p r o t e i n s  o f  HTLV-I as  m e a s u r e d  i n  a n  ELISA a s s a y  a n d  t o  HTLV-I p r o t e i n s  i n  HTLV- 
I membrane a n t i g e n  a s s a y .  C u l t u r e d  ce l l s  f r o m  b o t h  w e r e  p o s i t i v e  f o r  HTLV-I p19 u s i n g  a 
m o n o c l o n a l  a n t i b o d y  a n d  f o r  HTLV-I homologous  DNA s e q u e n c e s  u s i n g  a c l o n e d  p r o b e  t o  t h e  a- -_ p o l  g e n e s  o f  HTLV-I. A s t a b l e  TCGF-independent ,  T4 p o s i t i v e ,  T - c e l l  l i n e  was e s t a b l i s h e d  
f rom LT p a t i e n t ,  I t  c o n t a i n s  o n e  copy  p e r  h a p l o i d  genome o f  i n t e g r a t e d  HTLV-I p r o v i r a l  DNA 
ds d e t e r m i n e d  b y  S o u t h e r n  b l o t  h y b r i d i z a t i o n  a n d  is  a p r o d u c e r  o f  HTLV-I v i r i o n s  as d e t e r -  
mined by e l e c t r o n  m i c r o s c o p y  a n d  r e v e r s e  t r a n s c r i p t a s e  a s s a y s  o n  banded  p a r t i c l e s .  N e i t h e r  
p a t i e n t  h a s  d e v e l o p e d  a d e f i n i t i v e  n e o p l a s i a .  P a t i e n t  MT now h a s  a n o r m a l  c l i n i c a l  e v a l u -  
a t i o n ,  n o  a n t i b o d y  t o  HTLV-I, n o r  d e t e c t a b l e  HTLV-I p o s i t i v e  c e l l s  i n  h e r  p e r i p h e r a l  b l o o d .  
P a t i e n t  LT h a s  a s u s t a i n e d  l y m p h o c y t o s i s ,  HTLV-I p o s i t i v e ,  b e n i g n  lymphadenopa thy ,  a n d  
p e r s i s t e n t  a n t i b o d i e s  t o  HTLV-I p r o t e i n s ,  Bo th  p a t i e n t s  may r e p r e s e n t  e a r l y  p h a s e s  o f  
HTLV-I i n f e c t i o n .  T h e i r  c o n t i n u e d  c l i n i c a l  c o u r s e  and  f u r t h e r  a n a l y s i s  o f  t h e  i n t e g r a t e d  
v i r a l  DNA w i l l  b e  d i s c u s s e d ,  

0313 AMPLIFICATION OF P GLYCOPROTEIN GENES IN MULTIDRUG RESISTANCE, 
J R. Riordan*, N. Kartner' , N. Alon*, K. Deuchars' and V. Ling', Hospital for Sick Children*, 
Ontario Cancer Institute' and Universityof Toronto, Toronto, Canada 

Multidrug resistance (MDR) is the phenotype exhibited by mutant cells resistant to a certain 
anti-caner drug and also cross resistant to a broad spectrum of other drups having different 
chemical structures and targets of action. Reduced intracellular levels of drug are maintained 8s 
the apparant mechanism of resistance. The P glymprotein is a large ( I70 kil&ltons) integral 
plasma membrane protein which is  werexpressed i n  proportion to the Wree  of MDR ( Kartner 
etal .Science,Zl ,  1285.1983). In this stu&facDNAlibrarywaspreparedin theexpression 
vectorhgtl 1 using mRNA from a highly mlchicine resistant CHO cell line and screened with a 
monmlonel a n t i b w  to the P glywprotein. A cDNA corresponding to a portion of the polypeptide 
sequence of the protein was obtained and employed in  molecular hybridization analyses to 
demonstrate. 1 ) an mRNA of approximately 4.7 kb which is  werprcduced in  proportion to the 
extent of MDR, 2.) multiple gemmic DNA bands werreprmnted to varying degrees i n  MDR 
cells ie. differential amplification of members of a P glywprotein multigene family; 3.) strong 
cross speciis hybridization of the CHO cDNA with mouse and human P glymprotein genes which 
are also differentially amplified i n  MDR. In addition to supporting earlier evidence that the P 
glymprotein i s  a major determinant of MDR these results also prwide the tools which can lead 
to the elucidation of mechanisms at both the DNA and cell membrane levels and to the detection of 
MDR in  patients who b m e  non-responsive to chemotherapy. (Supported by MRC of Can&) 
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0314 ISOLATION OF A COMMON MYELWENOUS LEUKEMIA-ASSOCIATED ANTIGEN AND ITS DETECTION 
IN HUMAN MYELOGENOUS LEUKEMIA USING IMMUNOPEROXIDASE, Robert C. Shipman, 
Patricia M. Logan, Vincent Lum and Julia G. Levy, University of British 
Columbia, Vancouver, Canada, V6T 1W5 

A 68 Kd protein has been isolated and purified from human myelogenous leukemia cells. 
This common myelogenous leukemia-associated antigen (CAMAL) has a pl of 7 . 2 ,  is not 
phosphorylated and is localized primarily in the cytoplasm of these cells although some 
membrane association has been observed. Amino acid analysis and peptide sequencing are 
ongoing. Both rabbit antiserum and monoclonal antiserum (CAMAL-1) have been raised to 
this 68 Kd protein. 
specificity of the monoclonal CAMAL-1 antiserum has been established; most samples from 
patients with myelogenous leukemia (acute, remission or chronic phase) show 
significantly higher percentages (21%) of CAMAL-expressing cells than those from normals 
or individuals with lymphoid leukemias. It is possible that expression of the CAMAL 
protein may represent an underlying pathology in the acute myelogenous leukemia 
remission state. 
-Blood 5:858-866 (1983) 
- Diagnostic Immunology 2:86-97 (1984) 
-Experimental Hematology 2:539-547 (1984) 

By using an indirect immunoperoxidase staining technique the 

0315 
T Cell CLL WITH UNUSUAL IMMUNOLOGIC PHENOTYPE Am FUNCTION, H. Slmpklns,. 0. 0. Klprov and 3. L. Davis, Depart- 
ments of Pathology and ElologIcal Chemistry, University of Callfornla, Irvlne and The Chlldrens Hospltal of San 
Francisco, San Francisco, California. 

A T cell CLL i n  an elderly white male presented wlth lymphocytes expressing a post thymic phenotype wlth coex- 
presslon of 1 4  and 18 on SO-90% of the cells In the bone marrow. Functional studies showed decreased mitogenlc 
responses but normal helper activity for  B cell lmunoglobulln secretion and suppressor activity of lectln In- 
duced mitogenesis. Horphologlc evaluation were consistent wlth the knobby-type of T cell CLL. Enzyme studles 
showed low adenosine deamlnase and terminal transferase but acetylchollnesterase actlvlty was normal conslstent 
with its T rather than 0 cell lineage. The patient underwent splenectomy and the lymphocytes shored loss of 14 
antigen. HTLV antigens and antibodies were negative. We propose that the cells In thls leukemia are at an l n -  
termedlate stage (not postulated by Aheinherz et a l ,  1979 Proc Nat Acad, Sci U.S. 76:4061) between the cortical 
and the medullary thymmyte stage o f  maturation. It Is Important to note that a m a l l  subset of lymphocytes 
with this mixed phenotype have been Identifled I n  normal Individuals. Cllnlcally the patlent has continued to 
do well post-splenectomy ( 1  112 years followlng diagnosis) which suggests that this Is not the aggressive form 
of T cell CLL and is consistent with no T cell leukemia virus being Identifled. Recent studies now show that 
the expression of T4 has decreased from 90% to 30%. It will be Interestlng to see whether with the emergence 
of a more "monoclonal disease", the relatively benign cllnlcal course of thls patient continues. 

0316 
CFU-GI4 I N  LONGTtRI'i CULTURE (LTC). J.W. Singer,  I.D. Berns te in  and P.J. Fialkow, V A  Meo. 
C t r . ,  Univ.  Wash. and Fred Hutcn. Ld Crr, Sea t t l e .  To oeterni ine i t  MAB t rea t inent  o t  ANLL 
c e l l s  a l l ows  express ion  o t  normal CFU-GM i n  longterm c u l t u r e  (LTC), we s tud iea  PBC f rom 4 
un t rea ted ,  glucose-6-pnospnate-dehydrogenase (G6P1)) neterozygous p a t i e n t s  w l t h  ANLL. A 
s i n g l e  GbPD enzyme was found i n  D l a s t  c e l l s  and CFU-GM i n d i c a t i n g  c l o n a l  d isease. Tne e f f e c t  
O t  L4F3 (an  MAb t h a t  r e a c t s  w i t h  rirost norrnal co lony- fo rminy  c e l l s )  and C '  on express ion  o f  
non-c lona l  CFU-GM were s tud ieo  . PBC f rom t h e  p a t i e n t s  were t r e a t e d  w i t h  L4F3 o r  T11D7 (an 
i r r e l e v a n t  MAB) and C ' ,  c u l t u r e d  f o r  CFU-GM growtn ana p lace0 i n  LTC on i r r a d i a t e o  adherent 
normal marrow c e l l s  i n  LTC . L4F3 f a i l e d  t o  inc rease express ion  o f  normal CFU-GM i n  2 sam- 
p les ,  and CFU-LiM were no t  ae tec taDle  a f t e r  oay 7. However, L4FJ and C ' ,  ou t  n o t  T11D7, 
s i g n i f i c a n t l y  increase0 nonc lona l  CFU-GM i n  t h e  o the r  2 samples: f o r  p a t i e n t  1 w i t n  a G6PD 
type  B leukemic c lone, t h e  r a t i o  o f  A:B co lon ies  was 7:39 a t t e r  T1107 t rea tment  and 27:9 
a f t e r  L4F3 and C '  t rea tment .  For p a t i e n t  2 w i t h  an A c lone, t n e  va lues  were 76:18 and 31:19, 
r e s p e c t i v e l y .  I n  these 2 samples, LTC a f t e r  L4F3 t rea tment  produced 50 CFU-GM/lOS c e l l s  
f o r  8 and 4+ weeks. Without i r r a d i a t e o  feeder  l aye rs ,  CFU-GM were no t  detected. G6PD aata  
i n d i c a t e d  t h a t  co lon ies  de r i ved  f rom LTC a f t e r  L4F3 were progeny o f  normal stem c e l l s .  LTC 
o f  c e l l s  a f t e r  T l lD7  t rea tment  produced smal l  numbers o f  p redominant ly  leukemic co lon ies .  We 
Conclude: 1 )  L4F3 t rea tment  o f  PBC f rom some p a t i e n t s  w i t h  ANLL a l l ows  normal CFU-GM expres- 
s ion ;  2 )  s u b s t a n t i a l  numbers o f  normal stem c e l l s  n o t  express ing  L4F3 a re  present  i n  ANLL 
PBC; 3 )  these stem c e l l s  can o n l y  be oe tec ted  i f  leukemic c e l l s  a re  removea and i n  LTC; 4 )  
t h e  da ta  suggest a method f o r  d e t e c t i n g  a h i t h e r t o  unmeasurable e a r l y  stem c e l l .  

MONOCLONAL ANTItiOUY (MAB) TKEATMENT OF PERIPHEKAL BLOOli CELLS (PBC) FKOM SOME 
P A T I E N T S  WITH ACUTE NON-LYMPHOCYTIC LEUKEI'IIA (ANLL) KESULT) I [ u  GENERATION OF NORMAL 
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0317 
tuto Nazionale per la Ricerca sul Cancro, Genova,Italy- Sloan Ke%tering Institute New YorkPIY 
The 1.29 B cell lymphoma consists of cells expressing membrane IgM, 1 q A  or IgE. The three 
isotypes share identical light chains ( A )  and heavy chain variable regions. We have adapted 
to culture several cell lines ex pressing.^, d or Z .  All of them are inducible by LPS or 
other B cell mitogens to differentiate into Ig secretion. Bv day three of culture stimulated 
cells cease proliferation, increase in size and stop synthesizing membrane heavy chains, 
while they increase the rate of synthesis of secretory heavy chains. We have further inve- 
stigated the regulation of Ig biosynthesis during B cell differentiation by Northern blot 
analyses of the lg-mRNAs in control and LPS stimulated cells. Our data indicate that the 
mechanisms that regulate membrane and secreted heavy chain biosynthesis differ in the three 
isotypes. I g A  and IgE biosynthesis is regulated mostly at the pretranslational level, as 
indicated by the correlation between the rate of synthesis o fd , ,  I,, . or (-with the amount 
of the corresponding mRNA, On the contrary, in LPS stimulated IgM cells the synthesis of pm 
chains stops, while the amount of the 2 7 kbpm specific mRNA increase, indicating thatpm 
and us biosynthesis is regulated also at the translational level. 

THE CONTROL OF Ig BIOSYNTHESIS DURING THE DIFFERENTIATION OF THE 1.29 B CELL LYMPHO- 
MA. Roberto Sitia, Sandro DeWrosis, Ulrich Hammerling and Janet Stavnezer. lsti- 

0318 
Cooper,M., Fefer,A. Thonpson*,J. Bickws,J. Kerpf*,R. Sacher$. h f e , J .  Case Jr.0. Scarffe,J. Bonnen,E.,Spiegel ,R. 
M n - G r a y ,  Winston-Salem, K, U. o f  Wash., Seattle, WA, LSU, NEW Orleans, LA, USC, LA,CA, Georget~ U., Wash., 
Dc, Maine kd. Center, Pnrtlarxl, K, Christie Hospital, Manchester, u(, Schering Corporation, Kenilwrth, Nl. 

IFN has shum act iv i ty i n  advanced previously treated m. RKmt i n  v i t m  evidence has suggested synergy 
wwm cytotoxic agents and IFN. This phase I pmtocol was i n i t i a t e d w y  IFN i n  cnrbination with M and P. 
Gmps o f  f i ve  patients m e i w i  S.C. IFN T.1.W fo r  2 w k s  at  dose levels o f  0.5, 1.0, 2.0 and 5.0 X 106 IUFI.  
b r i n g  & tra M (9 ng/m ) and P (40 q / m  ) were actninistered c m u r w n t  with IFN ahinistrat ion f o l l m d  by a 
rest period during nadir nyelosuppression. Cycles were repeatel q 28 days. Twenty-tw patients were enterel onto 
study. k d i a n  PS was 1 (0-2). lhere wre 15 Stage 111, 3 Stage I1  and 4 S t a  
available on 22 patients. M i a n  nadir W/nm at dose levels of 0.5., 1.0, TO and 5.0 X'10 2 were 3.9 (2.1 - 
R.O), 3.6 (1.9 - 7.3), 3.3 (1.9 - 5.6), and 3.1 (2.0 - 4.7), respectively. Platelet counts (days 1-13) were 150 (81 
- 381), 124 (48 - 277),179 (72 - 259) and 134 (89 - 197), respectively. M i a n  nadir W/platelet/mn (days 14-23) 
were 2.7 (0.1 - 4.7), 3.2 (2.8 - 8.5),2.9 (1.7 - 5.2) and 2.2 (1.4 - 3.3), respectively. Platelet counts (day; 
14-28) were 113 (38 - 323), 1% (73 - %), 1W (105 - 313) and 100 (19 - 2%), respect.ively. Mild transient 
transaminase elevations occurmi i n  three patients. Ore patient with hypertensive heart disease expired o f  a 
myocardial in fan t ian  nine days af ter  the last  dose of IFN. A s ~ a d  patient ?wired of hepatorenal s y n d m  29 
days af ter  the last  dose of  IFN. One patient experienced acute renah failure. Const i tu t im l  s41.rptm included 
reversible f lu - l i ke  syptm i n  nearly a l l  patients at the 1.0 x 10 I U  level or  hi@er. This Phase I study 
appears safe and tolerable. Early efficacy infonat ion suggests an overall respmse rate of 7oX. 

" 4 - 2  INTEWERON (IFN), MLPHRLAN (M) AN) FREDNISOK (P) I N  M TREATMENT OF M J L Y  0IAGN)SEC CF 
MTIPLE MYE!-WA (FM) 

2 2 

I patients T F i  i t y  information i s  

0319 
S. Pestka3, 1.6. Weinstein2, and P.B. Fisher!, Departments o f  Mic rob io logy  and 
Medicine2, Columbia U n i v e r s i t y ,  Co l l ege  o f  Phys ic ians  h Surgeons, New York, NY 10032 
and Roche I n s t i t u t e  o f  Mo lecu la r  B io logy3,  Nut ley,  NJ 
A major problem i n  chemotherapy i s  t he  development o f  r e s i s t a n t  tumor c e l l  popu la t i ons .  
By growing HL-60 c e l l s  i n  i nc reas ing  concen t ra t i ons  o f  12-0-tetradecanoyl-phorbol-13- 
ace ta te  (TPA), d i m e t h y l s u l f o x i d e  (DMSO) o r  t rans  r e t i n o i c  a c i d  (RA) a s e r i e s  o f  r e s i s t a n t  
v a r i a n t s  have been generated which a re  n o t  i n h i b i t e d  i n  t h e i r  growth o r  induced t o  
d i f f e r e n t i a t e  by concen t ra t i ons  o f  TPA, OMSO o r  RA which a f f e c t  t he  pa ren ta l  HL-60 c e l l s .  
When a p p l i e d  a lone t o  t h e  approp r ia te  r e s i s t a n t  va r ian t ,  TPA (lO-7M), DMSO ( l .ZY) ,  RA 
(2.5 x o r  recombinant human leukocy te  i n t e r f e r o n  (IFN-A) (1000 u n i t s l m l ) ,  
r e s u l t e d  i n  a 2 3 ,  19, 40 o r  18  t o  364: r e d u c t i o n  i n  growth, r e s p e c t i v e l y ,  whereas t h e  
combina t ion  o f  IFN-aA and t h e  approp r ia te  inducer  r e s u l t e d  i n  a >go?' i n h i b i t i o n  i n  growth 
and a concomitant i n d u c t i o n  i n  d i f f e r e n t i a t i o n  as demonstrated by  NBT s t a i n i n g .  Ana lys is  
o f  t h e  e f f e c t  o f  IFN-aA and OMSO, used a lone o r  i n  combinat ion,  on t h e  l e v e l s  o f  cmYc 
RNA i n d i c a t e s  a complex b iphas ic  response i n c l u d i n g  a s y n e r g i s t i c  suppression i n  cmYc 
express ion  i n  c e l l s  t r e a t e d  w i t h  IFN-aA p l u s  DMSO. The a b i l i t y  of i n t e r f e r o n  t o  i n t e r a c t  
s y n e r g i s t i c a l l y  w i t h  agents which promote leukemic c e l l  ma tu ra t i on  may represent  a nove l  
means o f  reduc ing  r e s i s t a n t  c e l l  popu la t i ons .  
Roche Inc . )  

RECOMBINANT HUMAN INTERFERON S E N S I T I Z E S  RESISTANT M Y E k O I D  LEUKEMbC CELLS TO 
I N D K T I O N  OF TERMINAL DIFFERENTIATION P.J.R. Spooner , S. Grant , 

07110 

(Supported by  an award f rom Hoffmann La 
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0320 IMMUNOT~XI:!S AS POTENTIAL PURGATIVE AGENTS FOR AUTOLOGOUS BONE MARROW TRANSPLAN- 
TATION FOR LEUKEMIA, Daniel  A .  Val-lera,  Esmail D .  Zanjan i ,  Franz K .  Jansen and 

Supported by N I H  g r a n t s  CA-31618 and CA-36725. 
Robin C .  Stong, Un ive r s i ty  of Minnesota,  Minneapolis,  NN 5 5 4 5 5 ,  Clin-M-ldy, Montpe l l i e r ,  
France.  

ies a r e  chemica l ly  l i nked  t o  po ten t  t o x i n .  Such r eagen t s  a r e  c u r r e n t l y  employed f o r  a n t i -  
body-directed c e l l  t a r g e t i n g .  The two most important c h a r a c t e r i s t i c s  of inunuriotoxins a r e  
t h e i r  a )  s e l e c t i v i t y  and b) potency. In t h e s e  s t u d i e s  we have inves t iga t ed  an immunotoxin 
composed of t h e  monoclonal an t ibody T l O l  d i r e c t e d  a g a i n s t  a P65 g lycopro te in  on t h e  s u r f a c e  
of most human T c e l l  a c u t e  lymphoblas t ic  leukemias.  This  monoclonal was cova len t ly  l i nked  
t o  t h e  A cha in  of t h e  po ten t  phyto toxi@ r ic i r r .  We have s tud ied  potency us ing  a c lonogenic  
a s say  system. W e  showed t h a t  immunotoxin a lone  e l imina ted  less than  1 log  of T-ALL c e l l s  
(CEM c e l l  l i n e ) .  

Immunotoxins r ep resen t  a q e w  c1 a s %  of ?hnrmacol o o i r a l  r enzen t s  whereby monoclonal an t ibod-  

It has  been r epor t ed  t h a t  c e r t a i n  lysosoinotropic p o t e n t i a t o r s  can  augment t h e  a c t i v i t y  of 
A cha in  immunotoxins. W e  compared as p o t e n t i a t o r s ,  ammonium c h l o r i d e  and t h e  ca rboxy l i c  
ionophores X537A and monensin. When added t o  t h e  p re incuba t ion  mixture  con ta in ing  immuno- 
t o x i n ,  t h e s e  agen t s  increased  potency a s  much as 1000-fold.  Monensin enhanced t o x i c i t y  t o  
t h e  g r e a t e s t  degree .  Tox ic i ty  was s e l c c t i v e  s i n c e  i n h i b i t o r y  doses  were minimally t o x i c  t o  
p l u r i p o r t e n t  stem c e l l s  of g ranu locy t i c ,  e r y t h r o i d ,  monocytic and megakaryocytic l i n e a g e .  
We conclude t h a t  t h i s  pu rga t ive  approach may be e f f e c t i v e  i n  e l imina t ing  contaminat ing  leu-  
kemia c e l l s  from g r a f t s  f o r  au to logous  bone marrow t r a n s p l a n t a t i o n .  

0321 
G. Sp i t ze r ,  S. Jagannath, L. Horwi tz ,  M. Keat ing,  K.  McCredie and K. Dicke, The U n i v e r s i t y  
of Texas, M. D. Anderson Hosp i ta l  and Tumor I n s t i t u t e ,  Houston, TX 77030. 
28 p a t i e n t s  w i t h  acu te  leukemia i n  re lapse,  median age 25 y r s ,  range 17-63, rece ived h i g h  
dose combinat ion chemotherapy c o n s i s t i n g  o f  Cyclophosphamide 6 gm/m2, BCNU 300 mg/m2 and 
VP-16 600 mg/m2 , fo l l owed  by i n f u s i o n  o f  autologous bone marrow s to red  du r ing  prev ious  r e -  
miss ion .  O f  12 p a t i e n t s  w i t h  acu te  myelogenous leukemia (AML) 6 achieved a complete re -  
m iss ion  (CR) and o f  16 p a t i e n t s  w i t h  acu te  l ymphocy t ic  leukemia (ALL) 7 reached a CR, f o r  a 
t o t a l  CR r a t e  o f  46%. When the  p a t i e n t  popu la t i on  was broken down by number o f  p rev ious  
r e i n d u c t i o n  a t tempts ,  t he  CR r a t e  was as fo l l ows ;  
CBV as 1 s t  2nd 3rd  4 t h  5 t h  salvage regimen 
Number o f  p a t i e n t s  1 13 11 2 1 
Number o f  CR 1 7 5 0 0 
Median remiss ion  d u r a t i o n  was 4 months, range 1-8 months. 
w i t h  r e l a t e d  b leed ing  and i n f e c t i o n .  
monia. 
35 days (range 14-70) and median t ime  t o  1OO.OOD p l a t e l e t s / u l  was 37 days (range 17-80). 
i s  concluded t h a t  CBV i s  an a c t i v e  regimen, even i n  3 rd  salvage, where convent iona l  t r e a t -  
ment has a CR r a t e  o f  o n l y  l o%,  b u t  t h a t  remiss ions  a re  o f  s h o r t  du ra t i on .  

HIGH DOSE CYCLOPHOSPHAMIDE, 8CNU AND VP-16 (CBV) AND AUTOLOGOUS BONE MARROW RESCUE 
AS TREATMENT FOR ADULT ACUTE LEUKEMIA IN  RELAPSE. L. Vel lekoop, A. R. Zander, 

Main t o x i c i t y  was myelosuppression 
There was o n l y  one e a r l y  death, f rom hemorrhagic pneu- 

I t  
I n  the  p a t i e n t s  who achieved CR median t ime  t o  recovery  t o  1000 granu locy tes /u l  was 
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Therapy- Chronic Leukemias 

0322 ClV?OII!C I1YCLCGEPOUS LEUKEYIF.: REVIEW OF RECENT ADVANCES. k i c h a r d  Champ1 i n ,  Y . D . ,  

Chronic nyelogenous leukemia (CklL) i s  a c l o n a l  disnrr'er o f  p l u r i n o t e n t  stem c e l l s  r e s u l -  
t i n g  i n  massive exoansion i n  pools oc cnnn i t tec !  m!lelnid o r o w n i t o r s .  S lymphocytes an6 some 
n u l l  c e l l s  a re  a l s o  de r i ved  f r cm the  mal innant  c lone. 
c l r n a l  b u t  severa l  cases o f  T - c e l l  b l a s t  c r i s i s  have been renortecl  i n d i c a t i n q  t h a t  T-lympho- 
cy tes  nay  a l s o  be invo lved.  The Bh i l ade loh ia  (Ph ' )  chrcnosone t(9;22) i s  a c a r d i n a l  f e a t u r e  
o f  CIlL. 
f r o n  chromosome 22 t o  9 and c -ab l  f r o p  c h r m o s m e  9 t o  22 .  C-sis express inn  i s  n o t  inc reased 
b u t  a nove l  8 Kb CNA t r a n s c r i o t  o f  c -ab l  has been repo r ted  i n  c e l l s  w i t h  the  Ph'-chrcmnsone. 
Considerable c'ata suggests t h a t  CHL r e s u l t s  f r o m  a r u l t i - s t e o  srncess; c l o n a l  ponula?icns o f  
Ph'-negat ive c e l l s  have heen demrnstrated w i t h  the  Ph' chrnnosone ~ 3 . v  be acqu i red  as s sec- 
ond o r  subsenuent s tep  i n  the  nncogenic ?recess. 

1) Chronic ?base i n  v k i c b  c e l l i i l n r  w + u r a t i n n  i ?  npr-  
qa l  and the  disease can he c o n t r o l l e d  'I:! chennthera?y; 2 )  acce le ra ted  ?hpse where symptocat ic  
p rcn ress inn  occurs and r e s i s t a n t  t o  chenotheraay develoos; and 3 )  acu te  ,:haw, the  te rm ina l  
s t a r e  assoc ia ted  w i t h  n a t u r a t i n n  a r r e s t  s i m i l a r  tc '  acu te  l c i i kev ia .  
v a r i a n t s  o f  acu te  phase qc ru r .  Median s u r v i v a l  i n  CYL i s  2-4 years  b u t  s u r v i v a l  f o l l r w i n n  
deve lnn ien t  ?f acce le ra ted  c r  ?cu t?  I h a s e  i s  g e n e r a l l y  < 6 no. 
t o r s  have been i d e n t i f i e d  a t  +be t i l e  n f  d i a y n s i s .  P a t i e n t s  b * i t h  H i #  l w k n c ~ l t c x u ' i t s ,  
sarked heDatns?lenonenaly and a l a r g e  p r o p o r t i n n  oC imnature c e l l s  have the  wors t  n r y n n s i s .  

The convent iona l  t r e a t c e n t  n f  CHL has n o t  subs tan t i a l l : /  p r o l c n a t d  the  d u r a t i w  n r  
ch rcn i c  phasc o r  s u r v i v a l .  Chemotherapy v i t h  hydrcx.yiirea n r  bur.ulca:! i s  success fu l  t o  err,- 
t r o l  t he  l r tukoci l te count  and the  symntons o f  C!!L eu r in?  t h e  ch rqn ic  phssr bu t  cannot e ra " i -  
c a t e  the  mal ignant  c lone.  Fore aqnress ive  conb in? t i on  chenotheraoy !17p;/ t r a n s i e n t l y  e l i l l i n a t e  
Ph ' -pos i t i ve  c e l l s  f r o n  the  bone marrow b u t  t he  disease g e n e r a l l y  recu rs  ra? i r ; l v  a n 4  s u r v i v a l  
has r iot  been inproved. Recent ly,  i n t e r f e r o n  has been r r t y r t e r !  t o  suppress g ranu locy tos i s  and 
a l s o  reduce the  ?ropor+ ion  c i  Ph' c e l l s  i n  the  hone marrow. 
conf i rmed. 

(EHT). 
Ph'-chro!i;osor.,e n o s i t i v e  c e l l s  an-? r e e s t a b l i s h i n g  riorns.1 h c m t o o i e s i s .  
have bee:? bes t  fnr  p a t i e n t s  i n  ch ron ic  phase where > 6OX hpve arh ic \ ted  o w r  3 year  disease 
f r e e  surv;val .  
,ti,e s . i r .  I ' - - r ~ u k e n i c  r e l a p e  i s  h ighe r  an$  extended s u r v i v a l  has berm a 
oa t  i er,ts. 

D iv .  & m a t o l n y / O n c o l o ~ y ,  UCLA Center f o r  Hea l th  Sciences, Los Angeles, CA 90024. 

C i r c u l ? t i n g  T lymphocytes a re  p o l y -  

Th is  t r a n s l o c a t i o n  r e s u l t s  i n  rearrangement o f  t h e  c e l l u l a r  proto-encngenes c - s i s  

C'4L can be d i v i 4 e d  i n t o  3 nhases. 

'!yelr, id and l y i n h n i d  

P number n.? nror lnos t ic  f ac -  

These i n t e r e s t i n n  da ta  must be 

Tlie most encouraginq advance i n  therapy  i n l l o l ves  tlie use o f  bone n a r r w  t r a q s p l m t a t i r n  
P igh  d ~ s e  cyclophosphanide, t c t a l  body i r r a d i a t i n n  ?ti:1 BYT i s  capable r f  e r a d i c a t i n r  

The r e s u l t s  o f  EMT 

r e s u l t s  have been I'rnrse i n  p a t i e n t s  I l i t h  acce le r? tcc '  nr acutc  n5ase \,here 

CHRONIC LYMF'HOCYTIC LEUKEMIA, Kenneth A .  Foon* and Robert Peter Gale+ 
*NCI-Frederick Cancer Research Facility, Frederick, Maryland 21701, +Division 
of HematologytOncology, UCLA School of Medicine, Los Angeles, California 90024 
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Chronic lymphocytic leukemia (CLL) is a hematologic neoplasm characterized by 
proliferation and accumulation of relatively mature-appearing lymphocytes. Almost all of 
the cases involve a clonal proliferation of B lymphocytes. CLL is the most common leukemia 
in the United States, accounting for 40% of all cases; patients have a median age of 
50 years. The B lymphocytes characteristic of CLL display a relatively small amount of 
surface immunoglobulin, and in most cases, cells display a single heavy chain class, 
typically !A, sometimes with 6 ,  and the light chain is either K or X. These cells 
also display receptors for mouse erythrocytes, Fc and complement receptors, and HLA-DR 
antigens, as well as other B-cell-associated antigens. Patients with B-CLL typically have 
hypogammaglobulinemia; this is most likely related to decreased B-cell function and 
possibly to abnormalities of T cells as well. There are numerous metabolic abnormalities 
associated with B-CLL lymphocytes, including abnormal membrane fluidity and permeability, 
decreased 5' nucleotidase, increased ratio of thymidine kinase isoenzyme 1 to 2 ,  decreased 
cholesterol and tocopherol, decreased actin content, and decreased receptors for some 
lectins. The phenotypic expression of CLL is usually stable over months to years; however, 
several forms of transformation have been described, including the development of a 
diffuse lymphoma (Richter's syndrome), prolymphocytic transformation, and progression to 
an acute (or blast) crisis. 
frequency, particularly trisomy 12 ,  which, in combination with other chromosomal changes, 
is associated with more advanced diseases. Other unfavorable prognostic factors include 
advancing age, increased CLL cell count, anemia, thrombocytopenia, and a diffuse pattern 
of bone marrow involvement. The three classes of therapeutic agents most commonly used 
in CLL are alkylating agents, radiation therapy, and corticosteroids. Little progress 
has been made in the past ten years that improves the prognosis for CLL. More recently, 
biological response modifiers such as monoclonal antibodies and interferons have been 
studied in patients with chronic lymphocytic leukemia, but major advances have been 
difficult to achieve. These newer approaches to therapy will be presented. 

Chromosomal abnormalities are being described with increasing 
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0324 HAIRY CELL LEUKEMIA, Harvey M .  Golomb, James W. Vardiman, Mark J. R a t a i n ,  Karen Daly ,  
Department of Medic ine ,  The U n i v e r s i t y  o f  Chicago, Chicago ,  I L  60637 

Hai ry  c e l l  l eukemia  i s  a c h r o n i c  l y m p h o p r o l i f e r a t i v e  d i s e a s e  w i t h  a v a r i a b l e  c o u r s e .  The 
d i a g n o s i s  r e q u i r e s  a bone c o r e  b i o p s y  spec imen a s  t h e  p e r i p h e r a l  blood f i n d i n g s  c a n  be m i s -  
l e a d i n g .  Some p a t i e n t s  do w e l l  f o r  many y e a r s  w i t h o u t  t r e a t m e n t ,  t h e s e  a r e  u s u a l l y  o l d e r  men 
w i t h o u t  p a l p a b l e  s p l e e n s .  Once a n  i n d i c a t i o n  f o r  t r e a t m e n t  a r i s e s ,  sp lenec tomy should  be con- 
s i d e r e d  a s  t h e  f i r s t  c h o i c e .  The r e s p o n s e  t o  sp lenec tomy can  be d r a m a t i c  and v a r i o u s  d e g r e e s  
of r e s p o n s e  a r e  s e e n  i n  a lmost  a l l  p a t i e n t s .  However, a p p r o x i m a t e l y  o n e - t h i r d  o f  p a t i e n t s  
p r o g r e s s  between t h e  n e x t  s e v e r a l  months and up t o  10 o r  more y e a r s  l a t e r  w i t h  e i t h e r  t h e  l e u -  
kemic phase  o r  p r o g r e s s i v e  p a n c y t o p e n i a .  Although d a i l y  c h l o r a m b u c i l  chemotherapy r e v e r s e s  
t h e  p r o g r e s s i v e  bone marrow involvement  i n  t h e  m a j o r i t y  o f  p a t i e n t s  t r e a t e d ,  a p p r o x i m a t e l y  2 5 %  
s t i l l  succumb t o  a s e r i o u s  i n f e c t i o n .  For t h e  p a s t  o n e  y e a r ,  w e  have  been t r e a t i n g  p a t i e n t s  
w i t h  p r o g r e s s i v e  d i s e a s e  w i t h  recombinant  a l p h a - 2 - i n t e r f e r o n .  Twenty p a t i e n t s  have completed 
a t  l e a s t  8 weeks o f  IFN and a r e  e v a l u a b l e .  P a t i e n t s  c h a r a c t e r i s t i c s  were a s  f o l l o w s :  median 
age  47 ,  17M:3F, 19 /20  p r i o r  s p l e n e c t o m y ,  11/20  p r i o r  c h l o r a m b u c i l .  Reasons f o r  t r e a t m e n t w e r e  
Hb < I 0  ( 9 / 2 0 ) ,  p l t s  <100,000 (12120).  p l t s  <40 ,000  ( 7 / 2 0 ) ,  n e u t r o p h i l s  (NP) <lo00 (15/20), 
l eukemic  phase  (7 /20) .  P t s  1-4 r e c e i v e d  a n  i n i t i a l  d o s e  ( l a t e r  reduced)  o f  10 m i l l i o n  IU (MU) 
/m2 t h r i c e  weekly ,  and a l l  o t h e r  p t s  r e c e i v e d  2 MU/m2. F i v e  p t s  ach ieved  a p a r t i a l  r e s p o n s e  
( n o r m a l i z a t i o n  o f  p e r i p h e r a l  blood c o u n t s  and d i f f e r e n t i a l ) ,  and 11 p t s  were minor  r e s p o n d e r s  
(Hb >I2 o r  p l t s  ~100,000 o r  NP ,1500 o r  h a i r y  c e l l s  < 5 % >  i f  i n i t i a l l y  leukemic) .  No p a t i e n t  
ach ieved  a comple te  r e s p o n s e  (absence  o f  h a i r y  cel ls  from bone marrow (BPI) b u t  2 p t s  had <5% 
HCL i n  t h e  BM. Median t i m e  t o  r e s p o n s e  was: p l t s  5 weeks.  leukemic phase  14  weeks ,  XP 1 8  
weeks ,  Hb 19 weeks. T r a n s i e n t  m y e l o s u p p r e s s i o n  o c c u r r e d  d u r i n g  t h e  f i r s t  month of IFN: ;Hb 
9f7%, S p l t s  31+25%, +NP 49230%. T y p i c a l  IFN s i d e  e f f e c t s  were  s e e n  i n  most p t s ,  a s  w e l l  a s  
a l o p e c i a  (5 p t s ) ,  p a r e s t h e s i a s  ( 3  p t s ) ,  and chemica l  h e p a t i t i s  (15 p t s ) .  A BM was o b t a i n e d  
month ly ,  r e v e a l i n g  + h a i r y  c e l l s  i n  a l l  p t s .  However, BM changes d i d  n o t  a lways  c o r r e l a t e  w i t h  
changes i n  p e r i p h e r a l  blood c o u n t s .  Other  BM changes i n c l u d e d  :M:E r a t i o ,  * e o s i n o p h i l s ,  -I 
plasma c e l l s ,  and C c e l l u l a r i t y .  Recombinant IFN a t  d o s e s  o f  2-10 MU/m2 t h r i c e  weekly ,  is s a f e  
and e f f e c t i v e  i n  t h e  management o f  p t s  w i t h  HCL. Responses a r e  achieved  r a p i d l y ;  e s p e c i a l l y  
c o r r e c t i o n  o f  l i f e - t h r e a t e n i n g  thrombocytopenia .  The o p t i m a l  d o s e  o f  IF?j and d u r a t i o n  o f  
t h e r a p y  remain  t o  be  d e t e r m i n e d .  It is c l e a r ,  however,  t h a t  h a i r y  c e l l  D a t i e n t s  w i t h  p r o g r e s -  
s i v e  d i s e a s e  c a n  b e  t r e a t e d  w i t h  IFN, have  a n  o b j e c t i v e  improvement i n  t h e i r  blood c o u n t s ,  
and o n l y  minor  m o r b i d i t y .  

Pharmacologic Approach to Leukemia 

0325 SELECTIVE APPROACHES TO ERADICATE DRUG RESISTANT CELLS, Joseph  R .  B e r t i n o  and 
E n r i c o  Mini ,  Department of  Pharmacology, Yale  U n i v e r s i t y  School  of Medic ine ,  New 
Haven, CT 06510 

Development of drug  r e s i s t a n c e  t o  c h e m o t h e r a p e u t i c  a g e n t s  r e p r e s e n t s  a major  o b s t a c l e  t o  
t h e  c u r e  of a c u t e  l e u k e m i a ,  i n  p a r t i c u l a r  a d u l t  l eukemia .  S i n c e  drug  r e s i s t a n t  c e l l s  presum- 
a b l y  a r e  g e n e t i c a l l y  d i f f e r e n t  from t h e  c e l l s  they  a r e  d e r i v e d  f rom,  a s  w e l l  a s  normal r e -  
newal p o p u l a t i o n s ,  t h e y  became unique  t a r g e t s  f o r  s e l e c t i v e  a p p r o a c h e s .  We have developed  
s e n s i t i v e  a s s a y s  f o r  d e t e c t i n g  d r u g  r e s i s t a n t  leukemia  c e l l s  t o  t h e  drug  m e t h o t r e x a t e .  S i n c e  
4 d i f f e r e n t  mechanisms a r e  known t h a t  g i v e  r i s e  t o  drug  r e s i s t a n t  p o p u l a t i o n s ,  we have devel -  
oped an ex tended  [3H]-deoxyur id ine  i n c o r p o r a t i o n  a s s a y  i n  t h e  p r e s e n c e  of NTX t h a t  d e t e c t  
r e s i s t a n c e  t o  M'TX r e g a r d l e s s  of t h e  c a u s e .  If r e s i s t a n c e  i s  p r e s e n t ,  t h e n  t h e  e x a c t  mechanism 
is de termined  by "dot  b l o t "  a s s a y  (gene  a m p l i f i c a t i o n ) ,  3H-MTX uptake  s t u d i e s ,  i n h i b i t i o n  of 
d i h y d r o f o l a t e  r e d u c t a s e  by MTX ( a l t e r e d  enzyme),  and 3H-MTX p o l y g l u t a m a t e  f o r m a t i o n  ( a l t e r e d  
o r  d e f e c t i v e  f o l a t e  p o l y g l u t a m a t e  s y n t h e t a s e ) .  

t r i m e t r e x a t e ,  t h a t  i s  e q u a l l y  e f f e c t i v e  v s .  MTX t r a n s p o r t  r e s i s t a n t  c e l l s ,  a s  t h e  p a r e n t  
s e n s i t i v e  l i n e .  Combinations of MTX and t r i m e t r e x a t e ,  o r  a l t e r n a t i n g  t r e a t m e n t  w i t h  t h e s e  
d r u g s  may p r e v e n t  o r  d e l a y  MTX r e s i s t a n c e .  

W e  a r e  t e s t i n g  ( p h a s e  I c l i n i c a l  t r i a l s )  a second g e n e r a t i o n  " n o n - c l a s s i c a l "  a n t i f o l a t e ,  
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