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Genome,,acale analysis of gene cxpreuion in T-cell lymphoma 
during mallgD&Dt progresaion using a cDNA microarr~ 
JM.A WMik. ~. 1B.1il, 3M E K•din, 2P.0.Brown . lUniveraity of 
PennBylvani&.Philadelphia,PA.2Stanford Uni'il:nlity,P&lo Alto,CA,3Ha.rvard 
Medie&I School,Boato11,MA . . 

The expreaaion of opproxim&.tely 10,000 genes was compared between two 
clo11ally-related T-cell lines derived at dlfl'erent stages of T-ccll. lymphoma 
involving skin uaing a cDNA mlcrouray. For selected genes, RT-PCR o.nd 
Northern blot were performed to validate the micrMrray result.,, Using o 
5-fold difference lo gene expr ... ioo os sfgnificant, we found ' that 180 genes 
wero difl'ercntinlly expressed. Compued with cells Cron,. the earlier stage 
lymphoma; 66 gepc., wore uprcguloted while 124 genes were downregulated 
in cell,, from the advanced lymphoma. Among the d!Herentially expreoaed 

· genes, approximately 75% are genes with currently unknown function. Most 
of the othu genes are involved in cell growth, difl'erentiation o.nd/or aurvinl. 
The profile of gone expression correlated well with tumor progression. Far ex­
ample, the expression of the bleomycin hydrol11110-reloted gene w&i increaoed 
in the a.dva11Ced lymphoma suggesting 'the development of drug resiato.nce. 
In co11tri.st, the exprcasio11 of genes coding for ntaxia,telangiectaaia and for 
inhibitor of GDP-disaociatio11 proteins, was down-regulnted. The former la 
involved 111 DNA damage repolr a.nd the latter il a negative regulator of the' 
Rho aignnl tro.nsduction pnthway. We conclude thnt the di!Icrences in gone 
expresaion between the two cell lines correlates with biological behavior of 
the T-cell lymphoma and n,.ny provide new ineights into mecb&niama of tu­
mor progres.,ion. cDNA microarro.y analysis of gene cxprwion may lead to 
improved diagnosis and therapy of T-ccll lymphomas and other molignan­
cica. 
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EPIGENETIC REOULATlON OF TUMOR SUPPRESSOR OENE EXPRESSION IN A 
RAT LIVER EPITHEUAL TUMOR CELL L!NB lN VJTRO. s. Tepper, s L RJckeNs, 
J W Od•IJ•m ,nd W n Colemon. Dep:utmcnl of Pathology a.nd Laboratory Medicine, 
Univer,lty of North Carolina School ofMediclno, Chopcl lml. · 

GN6TF Is • tumnr cell lino derived from 110nn1l WB-F344 (WB) ral liver cpiQ1ellal 
cdb. WB cells cxpn:ss abundonl level., orBRCAI, WTI, p27/KIPI, and p21/WAFI 
tumor supprcs,or-liko genes (TSO.). GN6TF doe., not cxprcs, BRCA I mRNA lllld 
displa:;i slgnlficw,lly reduced expression of mRNAs for WT!, p27, and p21, These 
obsorvalion, su~~c.,t thot these TSO, ore importonl in ti1e neoplastic transformadon of 
WB ccllL We investigated the possibility thnl epigenetic meclulnlsm, of gene ,llcnolng, 
including gene methylatlon arul/or alteration of chromatin.structure, afTecting lhosc TSO, 
ore Important in rol hcpalocareinogencsls. GN6TF cells were llCllted with lxt0'7M 5-
am-2'-dcoxycytldinc (5-ua-dC), t.25xlO~mM trlchostatlnA (TSA), or s-... -dc + TSA 
for 7 day,, to elfocl demcthylation of CpO dlnucleotldcsll1la.nds and/or rclwtion of 
chromatin slr\letun:, Tr<almcnl of GN6TF c,:II, with 5-IIZA·dC altered cell m01phology 
and reduced pt0llfcrutlon. Coordinate with the 11icrallon., of call phenotype, 5-azo-dC 
treated GN6TF cells re-express BRCAJ at normal levds (to level, ciiprcuod by WB 
cells). The expression of WTI, p27, and p21 were cnlwi<od in 5-au-dC and 5-aza-dC ·~ 
TSA trentod c,:lli Trt4tmenl with TSA olonc lndue<d a modest incrtue in BRCAI 
mRNA lovels in GN6TF cell!, while WTI and p27 mRNA levels were unofTeclcd. p21 
rnRNA level., lncn:lllod to nonnal upon lrCAlntent with TSA alone, sUJ!llesllng alteration 
of chromalin ,truclule pl!lys • significant role In the silencing of lhis gene, DNA 
mcthyltronsfeme (MU1Se) ls abund11111ly expressed In ON6TF celb, bul Is not oxprcncd 
in·nomutl WB cells. -Expression of Mtasc in the 1umor cells nay account for silencing or 
TSGs via llleihylation of their promoter>. These oblavallons' suggoat thcl coordinate 
mluctlon of DRCAI, WT!, p21, and p27 TSO, rq,rcscnts an lmporlllllt slcp In the 
neopl01Uc tnll1Sformolion nf WB cells, and lhol M10,c functions in the epigenetic 
regulation lhcsc, genes In rat liver cplthclial cells. Support: NIH CA29323 o.nd CA784l4 
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TAJ AND AMINO ACID TRANSPORT RESPOND TO ARGININE 
AVAll.ABIUrY lN RAT HEPATIC CELLS: LOSS OF RESPONSE 
IN TUMOR CEU..S. W C1mpbe!I P E Sah W,B Coleman and N L 
:rJw.mil.slm. Medical Oncology, R.1. Hospital - Brown Univ., Providence, 
RI 0290., and D~pt. Pathology. U.N.C., Chapel Hill, NC 27599 ' 

TA I was cloned in our laboratory on the basis of its differential 
expression in rat hepatoma cells relative to nonnal adult liver. TAI is 
idenlical to the light chain of the heierodimeric CD98 complex - a 
complex consisting of the cell acUvation ontigen 4F2 heavy chain 
disulfide linked to light chain. CD98 has been ascribed numerous 
diven;c functions in different systems/tissues white the associated light 
chain has been shown to mediate nrnino ilcid iransport specificity. We 
have found TA I RNA and protein levels cfevatcd in numerous rat and 
human primary cancers and cell lines. We used a panel of well 
characterized rat hepatic cell lines differing in transformation nnd 
tumorigenidty to study the role of TA 1 •nd 4F2 in hepatocarcinogencsis. 
We found that arginine, but not glutamine, availability could modulate 
TA I RNA fcvcls in an early and persistent response; 4F2 RNA levels did 
not respond to arginine availability; respon.,c to arginine availability wos 
lost in lrnnsformed, tumoriaenic cells; loss of response corrclaied with 
expression of the g:amma-glutamyl trarupcptidese oncofetal g011e; amino 
acid transport activity corresponded to beth TA I RNA levels and 
transformation status of the cell. We an, also examining the cellular 
localizalion and regulation of TAI and 4F2 peptides in normal versus 
tumot cells and aslcing whether altered TAI expression provides 
neoplastic cells with a growth or survival advantage particularly in 
conditions of limited amino acids, i.e. the tumor microcnvironment. 
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DIFFERENTIAL GENE EXPRESSION IN MURlNE 
MESOTHELIOMA CELL LINES. L...Xia, T 'Pjequska N. Messier. 
~~and~. Brown University School of 
Medicine, Providence, RI 02912 

Heterozygous p53-i;Seficient mice show increased suscepbl>ility 
to development of malignant mesotheliomas induced by 
intraperitoneal injection of crocidolite asbestos fibers. 50% of 
these tumors lost the wild-type allele and showed reduced 
levels of apoptosis, genetic instabi!ity, and accelerated grow.th 
with lymphailc invasion. It is hypothesi2ed that inactivation of 
p53 alters expression of genes involved in growth and local 
invasion of malignant mes·otheliomas. In order to identify 
genes that . are · differentially expressed in p53-deficient 
malignant mesotheliomas, expression microarrays were 

·hybridized with »P-labeled cDNA prepared from normal and 
malignant ·murine mesothelial cell lines. Genes related to 
apoptosis and DNA repair were underexpressed, while genes 
related to oxidant slress and signaling pathways were 
overexpressed in· a p53-deficient mesothelioma cell line. The 
role of these specific p53-regulated genes in the progression of 
malignant mesothelioma will be assessed in stable transfectants 
with inducible expression of the p53 tumor suppressor gene. 
Supported by a grant from NIEHS-ROl ES03721. 

Lack of SHP-l phoaphataae e,cpreHion in T-ccll lymphomas 
results from hypenncthylation of the SHP-1 promoter 
Q. Zhs.Dg, M,A, WAB!k , University ol Pcnru,ylYllnia; Pbiladclpllla, PA 

SHP-1 is nn important negntive regulator of signaling by aevcral rcccptoro 
iocludlng receptor for ll,.2 (IL-2R. SHP·l 11et1 by dophosphorylating tbe re­
ceptors and receptor-as11ociated kinoaea sucl, 88 tho IL-2R,.naoociated Jak3 
kinase. Lnck of expression of the SHP-l protein was recently ldentUled in 
a few HTLV-r+ T-coll lines which display coostltutive phosphorylation of 
the IL-2Il Jak/!ITAT pathway. Tho extent end mecha.niarn of this lade of 
SHP·l protein expresaion remained unknown. We found thnt SHP-1 pro­
tein wao not detectable aloo in 6 HTLV-1- T•cclt linea derived from dlll'erent 
types ofT-ccll lymphoma. Most T-cell lines tested (5/8), bctlt HTLV-I+ and 
HTLV-I-, failed to oxprC2111 SHP-l mRNA, oven nfter stimulation. Thay dld 
not, however, cony aD,Y mutatlom in the !,HP-I gene coding, splice junction 
end prornot:cr regiono, Importantly, DNA from· CpG-island rich SHP-1 pro­
moter region was resistant to digeotion .with 3 different methylatlon-oenaltlve 
restriction enzymes. This resistance was reveaied by trealrnent·of the cells 
with a demcthylo.tlng agenl, 6-deoxyaziu:ytidine. The treatment led alao to 
re-expression of SHP-l mRNA nnd, less frequently, SHP-1 protein. The re­
expreasio11 of SHP-l protein wao associated with dcphosphorylation of the 
Jak3 kinase,' Tbcso results indicate that l&ek of SHP-1 oxprcsaion ln malig­
nant T cella is frequently due to tranecriptionnl ailencing which is accondory 
to hypermethylation of Uic SHP-l gene promoter. F\Jrthormore, they pzo­
vldc evidence that SFIP-1 loss mny piny n role in the pathogonesis ofT-cell 
lymphomas by permitting persistence of tho coll sctivnting signols generated 
by 1L-2R nnd, possibly, other receptor complexes. 
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ARYL RADICALS FROM ARENEDIAZONnJM IONS INDUCE 
AP·l INVITRO AND IN VIVO. PeterM Gannett Jesnninepowclf, 
Jonathan Daft Zjangiin Shi Jjanping Ye, and Bela Toth. School of 
Pharmacy, West Virginia Univ., Morgantown, WV 26506, Pathology & 
Physiology Research Branch, NIOSH, Morg,anlown, WV 26505, and 
Eppley Inst. for Res. in Cancer, Ne. Med. Cenler, Omalia; NE 68198. 

Agaricus bisporus, the mushroom of commerce, contains 
genotoxic ary!hydrazines and arcnediazonium ions. In vitro, in cellular 
systems, and /11 vivo, aryihydrazines which are metabolically converted to 
arenediazoniuni ions and aryl radicals cause DNA damage that correlates 
with arylhydruine or arenediazonium ion genotoxicity. The biochemical 
pr.ocesses which.connect the arcnediazonium ion and genotoxicity has 
not been elucidated. We show here that arencdiazonium ions induce AP­
I (activator protein) in a dose-dependent manner in murine epidennal 
JB6 p• cells. Co-treatment with the antioxidant N-acetylcysteine (NAC) 
inhibits Af>. f induction and ESR spin-trapped aryf radicals. . 
Acetylsalicylic acid (aspirin), however, docs not induce AP-I nor does it 
quench aryl radical formation. In transgenic mice, selective AP-I 
induction was observed in the lung, a target tissue. Thus, activation of 
AP·l ,caused by DNA damage and aryl radicals, may be involved in 
arylhydrazinc genotoxicity. (Supported byNlli Grant CA 31611). 




