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PI: Wei Liu, M. D., Ph. D. Grant No: DAMD17-98-1-8066 

Specific aims: Insulin-like growth factors (IGFs) have been shown to stimulate 
cell proliferation and differentiation. And IGF-I, one of the important members of the IGF 
family plays an important role in the mitogenesis of breast cancer. IGF-I stimulates cell 
division by modulating events that occur during the early Gl phase. Cell proliferation and 
activation of oncogenes in cancer cells has been shown to be involved in the modulation of 
signal transduction pathways. The most important signal transduction pathways in 
mammalian cells are MAPK pathways, which include ERK1/ERK2, JNK and p38 
pathways. These kinases are activated by growth factors and also under stress conditions. 
Amino acid starvation in cell lines can be used as an experimental model for stress, which 
can mimic the pathophysiological condition that results from protein deprivation during 
cancer cachexia. Therefore, we hypothesize that signal transduction pathways in human 
breast cancer are involved in IGF-I-mediated cellular proliferation under amino acid 
starvation conditions. 

Therefore, the specific aim of this study was designated to test the hypothesis that: 
The signal transduction pathways in human breast cancer involve activation of MAPK 
(ERK1/ERK2) and JNK pathways. 

Results: We have shown that IGF-I stimulates cyclin Dl expression in human 
breast cancer cell MCF-7 in a time and dose-dependent manner (Figure 1). The maximum 
stimulation was observed at 18 to 24 hours in the 10 ng/ml of IGF-I concentration. Cyclin 
Dl mRNA was blocked by the addition of PI-3 kinase inhibitors (Figure 2). IGF-I was also 
shown to mediate the phosphorylation of mitogen-activated protein kinase (ERK1/ERK2) 
as well as that of protooncogene c-jun in MCF-7 cells (Figure 3). Our studies suggest that 
cyclin Dl expression is regulated by IGF-I at the transcription level and that the 
phosphorylation pathways are regulated by PI-3 kinase signaling pathway in addition to 

MAPK pathways. 
The effect of amino acid starvation on specific signal pathways was investigated. An 
increase in phosphorylation of ERK1/ERK2 was observed in a time-dependent manner 
(Figure 4) with peak stimulation after 5 min amino acid withdrawal. Stress-activated 
protein kinase JNK was also activated in response to amino acid starvation resulting in c- 
jun phosphorylation (Figure 5). In summary, our results indicate those protein kinases; 
ERK1/ERK2 and JNK play an important role under amino acid starvation-induced stress 

conditions in MCF-7 cells. 

Publications: 

1. Liu W, Chillar, and Vadgama JV. IGF-I-induced mitogenesis of breast cancer cells 
involves in MAPK and the PI-3 kinase pathways. Pro. Am. Assoc. Cac. Res. (39):458, 

1998. 

2 Liu W, Vadgama JV, and Wu Y. Signal transduction pathways in breast cancer cell 
MCF-7 upon amino acid starvation involved in MAPK and SAPK/JNK pathways. 

FASEBJ. (12):A450, 1998. 
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Figure 1. 

IGF-I Stimulates Cyclin Dl Expression in MCF-7 Cells 
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Legends: 

IGF-I, at 10 ng/ml, upregulates cyclin Dl expression in a time-dependent manner. 
Maximal regulation was observed after 24 hours, followed with down regulation at 30 and 
36 hours. 

IGF-I Stimulates Cyclin Dl Expression in MCF-7 Cells: 
Dose-dependent Test 
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Legends: 

This data confirms that IGF-I regulates cyclin Dl expression in a dose-dependent 
manner. Maximal stimulation was attained at fairly low IGF-I concentration (0.1 ng/ml). 



Figure 2. 

IGF-I-induces Cyclin Dl Expression in MCF-7 Cells Are Inhibited by PI-3 
Kinase Inhibitors, instead of MAPK inhibitor 
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1. synchronize only 
2. 10 ng/ml of IGF-I 
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4. PD98059 + IGF-I 
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5. 10 |iM of wortmannin 
6. wortmannin + IGF-I 
7. 100|iMofLY294002 
8. LY294002 + IGF-I 

Legends: 
This result shows the effect of MAPK and PI-3 kinase inhibitors on IGF-I 

mediated cyclin Dl expression. Our data confirm that PI-3 kinase inhibitors wortmannin 
and LY294002 down regulated both IGF-I mediated and IGF-I-non-mediated (basal) 
cyclin Dl expression. In contrast, the MAPK inhibitor PD98059 had no significant effect 
on either basal or IGF-I mediated cyclin Dl expression. 



Figure 3. 

IGF-I Stimulates the Phosphorylation of ERK1/ERK2 in MCF-7 Cells 
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Legends: 

MCF-7 cells were synchronized serum-free M 199 medium over night. The medium was 
removed and the cultures were washed twice with PBS. IGF-I (100 ng/ml) was added into 
the culture and incubated as indicated time. In some experiments, various concentrations 
of IGF-I as indicated above were added into the culture and incubated for 5 min. Cell 
lysates were collected and the determination of phosphorylation of ERK1/ERK2 in the cell 
lysates was performed using the method described in the Materials and Methods. 

IGF-I Stimulates the Activation of SAPK/JNK in MCF-7 Cells 
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Legends: 

MCF- cells were synchronized in serum-free M 199 medium over night. Various 
concentrations of IGF-I were added into the cultures and incubated for 10 min. Cell 
lysates were collected and the determination of c-jun phosphorylation in the cell lysates 
was performed using the method described in the Materials and Methods. 



Fig. 4 
Amino Acid Starvation and IGF-I Stimulate the Phosphorylation 

in MCF-7 Cells 
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Fig. 5 
Amino Acid Starvation Induces c-jun phosphorylation in MCF-7 Cells 
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TYROSINE PHOSPHORYLATION OF LIPOCORTIN DIMER IN 
ACTIVATED MICROGLIA. SA1J^^M±^^Z^ 
Iniv. Sch. Mrd. Nashville. TN .17232 "  

Lipocortin I (LCI), a 3S-kIla tyrosine- kinasr substratp with anti- 
inflammatory and immunosupprresivr proper!,«, is constitutive «pri-wod 
in micro*!.* of the rat CNS Pr.ospr.ot> rosm,- -iminiinoreactivitv ( PYir) is (|r 

tertc-d in son»- LC'U mirroglia. and immiim>r.istnrh.-mistrv dVmonslrat»* in 
creased numbers of LC1+ and PY+ microKlia after CNS injury To determine 
whether glial activation involves tyrosine phosphorvlation of LCI in mirroglia 
immunoprenpitation and western blots were used to compare LC1PY levels 
in homogenates of lumbar and cervical spinal cords of rats three davs after 
bilateral sciatic nerve transection. Although LCl-ir and PY-ir each were de- 
tected in several discrete bands in the soluble fractions, thev coincided only at 
the ,6-kDa band i.e.. the LCI dimer. The presence of LCI PY was confirmed 
in anti-PV-sepharose precipitates, where LCl-ir was apparent onlv at 76 kl)a 
and was increased ,n the lumbar specimen These results suggest that tvrosine 
phosphorvlation of LCI and its dimerization plav important roles in microglial 
activation. Supported by R01NS32660. 

PROTEIN KINASES AND PHOSPHATASES (26I2-2617) 
MONDAY AM 

261.1 

^V,OR NFCR0S1S FACTOR-« IMPAIRS INSULIN STIMULATION Of- 
INSULIN RECKPTOR SUBSTRATP. (IRS)-I- AND IRS ' MPWATPn 
PHOSPHATIDYLINOSITOL 3-KINASE ACTIVATION    MkDIATLD 

L F. delAguila. K P. Claffey*. and]. P. Kirwan. Noll laboratory, Pern 
Statt Imverstr,: i,mers,ty Park, PA ami 'Beth Israel Demoness Medical 
Lenter. Boston. MA. 

It has been suggested that tumor necrosis factor-alpha (TNF-o) nlavs a 
Smnu T dcvcl0Pm(;nt of non-insulin-dependcnt diabetes mcll'iius 
(NIDDM). To examine the molecular mechanisms associated with TNF-n 
and insulin action, »e measured the phosphorvlation of two mitosen- 
acttvated protein kinases (MAPK) known as p42*Are and p44MAPk insulin 
receptor substrate (IRS)-! tyrosine phosphorylation. and IRS-1- and IRS-1 

mediated PI3-kinase activation in cultured CJCI: myotubes. We observed 
that TNF-a repressed insulin-induced p42MAPK and p44MAPI' tyrosine 
? A te'f l°" l",0Wcvcr' Pre-'r«!ment with okadaic acid, a phosphaia.se 
^V». 2A) ,'?h„'Jrl!or- Preven'«i TNF-a inhibition of insulin-induced 
p*- ana p44 tyrosine phosphorylation. suggesting a phosphatase- 
dependent mechanism in the inhibition of MAPK by TNF-a In addition 
insulin-stimulated IRS-1 tyrosine phosphorylation was impaired in cultured 

A .ST? ",lh TNFa Furthermore, insulin stimulation of IRS-1- 
and IRS-.-mediated PI3-kinase activation were diminished by TNF-a 
™'pkC !*? «!•«" ?n P42 md P44""". okadaic acid did not prevent 
1 Nh-ct inhibition of insulin-induced PI3-kinase activation, suggesting a PP- 
2A-independent mechanism in the inhibition by TNF-a of insulin-induced 
PI3-kmase activation. These data indicate that TNF-a may contribute to the 
development of insulin resistance in skeletal muscle by impairing tyrosine 
phosphorylation on p42MAnt and p44M""< as well as. [RS-l-and IRS™ 
mediated PI3-kina.se activation. Supported by N1H grant R29 AC 12834-03 
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EXPRESSION OF THE FLT3 RECEPTOR AND RESPONSES TO THE 
FLT3 LIGAND BY HUMAN DERMAL MICROVASCULAR 
ENDOTHELIAL CELLS. H. Chen. X. Zhang, and M K.r.«,!, Dept. of 
Dermatology, Stanford Univ. Sch. of Med. Stanford, CA 94305 

Considering the close relationships and similarities between 
hematopoietic progenitor cells and endothelial cells, we analyzed the 
expression of the fms-like tyrosine kinase receptor 3 (fIt3R), its ligand 
(flOL), and the responses to exogenous flt3 in human dermal microvascular 
endothelial cells (HDMEC). The expression of flt3R and flt3L was 
detectable at both the mRNA and protein levels in isolated HDMEC by RT- 
PCR, immunofluorescence staining, FACS, and Western blotting A 1 391 
bp segment of genomic DNA from HDMEC, which corresponds to exon 10 
of the transmembrane domain and its flanking region, has been cloned and 
rH££0%Z-£imvettal Ma'Sx -Uke sequence with the direct repeats of 
tiCTGGGATTACAGGC was identified in intron 9. Both IL-1 and PMA 
ÜKtS.'jf6'1 flt3R and flt3L-No significant effects could be detected when 
HDMEC were treated with AOL, TNF-a, or TGF-fc alone However 
treatment with flt3L combined with bFGF synergistically increased the 
proliferation of HDMEC. In contrast, when HDMEC were treated with 
HOL and TNF-a or TGF-fr, apoptosis was activated and proliferation was 
inhibited. These results demonstrate an unusual and novel interaction of 
cytokihes and growth factors in the response of HDMEC to flt3 
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CLONING AND EXPRESSION PROFILING OF MURINE dk2 
™RNA- Matthew C. Weber and Mark L. Tvkorinski 
Department of Pathology, Case Western Reserve University 
Cleveland, OH 44106. " 

The dk (cdc2-like kinase) family of dual-specificity protein 
kinases are capable of phosphorylating both serine/threonine 
and tyrosine residues. They are thought to be involved in 
growth control and development, possibly by regulating 
mRNA splicing. In the case of dk2, only the human cDNA 
has been cloned to date, and even here, its expression profile 
was limited to leukocytes. In the course of screening a 
murme cDNA expression library made from mouse decidual 
endometrium at day 7-8 of gestation, we identified a 1.5 kb 
cDNA done with high sequence homology to the human 
clk2 cDNA. When this clone was used as a probe in 
Northern blot analyses, a 2.2 kb message was detected in day 7 
(highest expression), 12, 14, and 18 placental and deddual 
endometrial tissues, but not in normal uterus. Spleen, brain 
and whole embryo were also positive, but interestengly, the 
highest expression was observed in a murine meeakaryocytic 
cell line, L8057. These findings set the stage for targeted 
murme dk2 functional analyses. 
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THE SIGNAL TRANSDUCTION PATHWAYS IN BREAST CANCER 
CELL MCF-7 WON AMINO ACID STARVATIOfTlNVOLVED IN 
^A™SArajNK PATHWAYS. ÜÜMgWTELd£ 
SÜJ. Chares R. Drew University of Medicine and Science, iepamnent of 
Medicine, Los Angeles, CA 90059. 

We have tested the hypothesis that signal transduction pathways in breast 
cancer involve activation of MAPK, ERK1/ERK2, and SAPK/JNK pathways 
These signab cause activation of oncogenes and increase in cell prostration 
Ammo ac,d starvation is a physiological condition that results in protein 
deprivation resulting from cancer cachexia. We have examined the effect of 
AA starvation on the specific signal pathways. Our results demonstrated an 
mcrease tn phosphorylation of ERK1/ERX2 in response to time-dependent AA 

Western blot analysis, the activation of tyrosine kinase phosphorylation within 
one ™ of AA starvation. Stress-activated protein IO^AÄC v«re 

c^Ttm "^T to M StarVati0n- rcSuWn8 m °i™ Phosphorylation. 
ER5CIS°O\:*J^-TVr01 rcSUhiDg ta Phosphorylation of 
ERKl/ERK2.0»stucüesror^rmedmatAA starvation caused an upregulation 

XSrW^ SUmnmy- PTOtein kinase3 such " ERK1/ERX2 and 
SAPK/JNK play an tmportant role in response to AA starvation in cancer cells. 

Supported by NIH, NCRR-G12RR03026 and NCI-P30CA49095-09. 
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^"tol^S- 0nt??)' <J?na<te M* K- u- Leuven, Wgium ^ 
fcA?r ,h.a "yposmolality in the extracellular solution 
SSnü'^?8üa transport in renal epithelial A6 cells The mechanism* hi 
Ä?r?i,Ä '" ^^cellular o^molality Initiates aSnVata S atonal 

phg!pn^^a1fÄVu!,ip7eK'p oeÄ wU" SSS8^^«; 
Äa,,Snn!^ PTI< inhibitor^. Pretr^Sv^brefeTdTn A*m& 
blocks translocation of proteins, abolished the hyposmoalrrv^hcS 
^^^a^h,sc- Sin«le*annel recording oWsrwS^rwMsShV 
m?^^ f^S^Äf^oer of amilonoeSkwkableX'innate h 
the apical membrane. PTK inhibitor markedlyTaootehed ttie hvDoTmSalHv 
£2 mciease in number ol the N^channel smgS PTKIS 

NÄannete f^^6^™^5"™^^^^ °< mSm£S!ü^? ,0 J"e aP(cal membrane. Hyposmolalltv also IncmasMt 
ST^8*0? mch was blocked oyöretrea^ent WSTFTK 

li 

mm. ■PBPWPBW \mmmmKmmm^mmnmmmm^ 
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rearrangements were not observed. Instead one of four pathways oMene act! 
vat,on could be identified with stepwise selections: (1) Early Srfffin and 
overexpression of the amplified allele; increased amp fS2Ä ^sion 
wrth advancing drug selection. (2) Early ov^pnMsi^nSn^KST 
ftcation of the overexposed allele occurred onlyj^J,T«wÄ 

increased activity of an MDR-1 reporter cpnSTruct, and increased «ynr«««^,, Z 
the transcription factor. YB-1; amPlfflcJ«oTo7a singte alleTeT«S o 
resistance. 4) Oppression <£toTh alleles eariy in seÄ foltowed bv 

SZSSTTw " Si7'!5Kand c°"^"«n< amplification o th^ ovef-ex" 
ESTl 6 co^^ha, <1> ^^ation of a silent MDR-1 gene requires a 

SK^ J^^ "• ^ expressed MD«-? Oene results from transcription 
IJ^I Z^?TSIOn °r 9ene amP|ffication. Once amplification occurs increased 
exprassierfof transcription factors does not appear necessary. lncreasea 

»S'Jrt» <
Co-exPrM8,0,n «nd co-amplrncation of sequence, upstream of 

£=«§» WW fl^^'A^86"!'^ and Foi0' T- **«**» 8rancft. wa• a^ rvo/-r&R, w/H, Bethesda, MD and Department of Internal Medicine GWNW^»„„ 

In previous studies sequences upstream of MDR-1 In KB C-1 RNA were 

aÄlTi^T a" UP"tTn pr0m0,er ^ 5' "ACEcloning wefeofaS 
an addrttonal 157 bp prox.mal to the previously reported 94 bp YAC done« 
tocataed these 251 base pairs 100-300 Kb upstream tfelomeric) rfMDfi-™CR 
express™ of the 251 base pairs was examined in unselected^S dn«"selected 
cellBnes. |n 32 unselected cell lines (27 MDR-1 negative and 5MWM £S 
expression was detected only in MOfl., neflat^TzR-75B cafeln SSS 
expansion was detected in 14/28 drug selJcto* eel. KEc^ÄS 
amplrficaton of MD«-7. In the drug selected cell lines, expression 0^251 bo 

SLTäSÄ1« wDff-' (6/14) <* was part of the MoT^antcrip, (*14? 

dS£ a 4^ MoifmRNA ^251 ^ ' ^ *» ^meÄ, oeractea. a 4.5 Kb MDR-1 mRNA and an additional 1.0 kb fraqment Multiole 

2ÖÄr 10 "? l?^ fr°m Sbed cDNA «brSS^e unsu^ 
Ä^otK ?T? acre9i0n Wrth promo,er **** "««ted iuu-dOU Kb 5 of the MDft-7 start site. Expression of 251 bp from this reoion is 

%Z"MD7I £Srr 
lin^and CrCideS With ampli^tfrof^ion While MDR-1 transcripts can begin m this upstream region, this reoion canalso 

be transcribed independent of MDR-1. The present stuoY «ÄStoÄS 
activrty in this region may not be specific for MDR-1.        "«a«»» me promoter 

Ü2IÜL £Cp<ÜÜand *""«rthyfatk>n and chromatfn structure are assocl- 

^^rh^!^0"8' act!rat'on« human muWd"* «sEH Ä B«me In human cancer cells and hematopotetJc neoplasia   Kusaba   H 

SSETT * Na9ayaT'J-KohnaK- Ko,^tsu-H- ÄÄ M" UchKim, T Kuwano, M., and Wada, M. Kyushu University, Fukuokt,812-82 
Japan, Unrversltyof Occupational and Envlronmental^h NMwJL «07 

Selection of mammalian cells for resistance to vincristine often Induces over 

HSSJF&^LL™***."-9"* amplification or transcriptional action 
However, the precse mechanism underlying such transcriptfonal activatfon o 

Ül^rSL^?, °tef reg,on and tran«:riPtonal activation of MDR1 has been 
ASS?- Wa e5:amined. P"9P overexpressing cancer cell lines. CMemdnat^ 
of methylanon status at Mspl Hpall sites revealed hypomethylated in P-oc^ 
OV!Tf^?P Ce" lines' and hypermethylated in the p^n™ cete wör fre^ 
merit wrth DNA methyltransferase inhibitor resulted in VieMbMbma£T£e 
m^^ ^.«^««^««nt clones generated by subsequWex^e^ 
thecells to vincristme, suggesting inverse correlation of rr^thylationÄs IS 

^L°Ve^XrPieSSion- A"hou0h the bindi"9 of YB-1, a ta«Sn tetor h? 
2M?    ?^1 expression' aPP63^ n« to be atoed SyRSC 

ooserved between the P-gp overexpressing cells and the parental cells suao«/ 

'%?%"     °!^n StmCtUr6 °f tne relevant re9ion in tnV3S5 *S 
nIotsTetkera A'"" 1^ 3"d MDR1 eXpfessi°" in ■«S'rnÄ neous leukemia, and also observed inverse correlation in clinical samples Meth 
ylation status of the MDR1 promoter is expected to play aTey Ä'MDR1 

overexpression in cancer cells. y m 

l^MDfl0f,a^J^ta
CiaraC,i^0n ^ *U"-ten9tn and -«envrtiwMy 

pc c?7^     iSf"     '   - Tanzer' L R- Cao- J* Geringer, C. D  and Moore 
%JL^and C0mpany' ü/^ Corporate Center, lndian%o„s, Sv JSsS« 

eveÄatRXroRI"^RrhTOlWall0W,ne^ 
OTPÄ^ÄL copied in one step in one tube. With string^ long 
WTHPCR condrtions, we can further insure that smaller than full-terSh PCfl 
P^*STC°^POndJ° trUe Splice vanant mRNAs ra,t^ than to ÄhrtS 
Sukemt ZfiSZ U^T,and thf fUi,ran9e °'MDR1 "« exPrS inTuma^ leukemia ceil lines, we have analyzed spice variant production in a ««tomcX. 
manner utilizing long RT-PCR technology. Twenty ÄÄS coÄ^e 

SS fhi1,!6?"6"^1"*0, °' ,neM ctones coded for full-length, wild-type 
MDR1. the rest encoded splice variants. Fourteen of the less than full-tenam 

caT toZe
ectJ

,iCaLand
rt
reprBSen,ed " VWy Promine^, sP,ice variant mRNAZt can be detected in two drug resistance tumor ceH lines (HL60/VCR and U937- 

J^lf m^A1'0,6 Varia^:S d,riVed ^ ,ha ^^ <* •«« 6 to 18tan?£ MDR7 mRNA. It is predicted this one mRNA would encode two DrotBln« Th! 

bXT' ^T^ld^ain,ransmembra^^a^,o72a^ 
binding domam. In support of this model, m vitro transcription and translation 
studies indicate that this MDR1 splice variant mRNA does encode toth^predS 
Proteins. The biological significance of this novel mRNA is^J Ä 

muwll,«, ~"f .""'fPj"« of a chromosome 7 abnormality associated with a 
%££?KrÄ10^*^ MG- Xan^dte, P.. Scherer.^w" 
Hayeroux^ K„ Campbell, L, Tsui L.-C, Zalcbera, JA Division of Haemattiorn, i 
^L^?n??W. Peter Mac^lumCance^^ 
partrnentof Genetics, The Hospital for Sick Children, Toronto Canada DeoM 

Both the expression of the muRidrug transporter P-arvcooroteln /Ponf «^ 

o^nZ!^/ ',he T9 ■"" °' ^-^omelC"büS^bÄS2 
prognostic indicators in acute leukemias. In this study the breakpoints^ 7cS 
dupNcahon dup(7Xq11.lq31.l), inherited wrth «^«»^SSfi, £££ 
P^Sf ^\a^""«tetant derivative of a human T-cellK5?c^ l£eWe 

en^SfD^- !5 f^10" °' ** dup,ication *» * '"terest aVthe gene Xh 
JSlTÄ.'JSIl Ä ^^ °" "» lon" "nn * chromosome 7TCHS 7q21J. With a pane) of well characterized YAC clones the duplicated seomZ 

IaS
u
fo^d,t? ^ a direct ,andem ^P*5«^ somewhat ^er tCestintaTedTv 

ny were located and a YAC done spanning the distal breakpoint was identified 
Th»,clone ,s of particular interest as it harbors the markentSs a^dQZSw" 

£2£i r^-f E?*" tumor suPf««or gene is thought to fc Further 
examination of the breakpoint region is ongoing«! may Suminate the mechf 
njsmtf f^upregulatton as we., as providin^Wormat'on aK ^0^ 
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K^1fD TUMOR B,0L0GY 1fc Si8naljnfl tt^Oh MAP 

Si1Jt .Ä1 °^^!e8i* '" •***»^»-bY rumple aflo- 
ufSJr»3 ^JN^c-J«"» «»«»pendent mechanism. Kelly L Auer. Martin M£ 

^CcVtegeo/ Wrov«a, MhjrtaCevnmomwaftn CMtaa«y, r^ftmond. ^23295- 

~,]J! f*?.of fi9na''ma via both the RaiWEKyMAPK and SEK/JNK/c-Jun cas- 
«des to strnulate or inhibit DNA synthesis in primary cXes of adCtt^ 
topatocytes was examined. Treatment of l^tocyteV^wfthmediaTcS™ 
hy^osmotic gJucpse (75 mM finafl, J^^STF^ ÄO^ 2 
finafl, and Hepatacyte Growth Factor (Hc3F. 1 ng/M final) caused Stion «Mh. 

cose, i NPo, or HGF treatments increased ptosr^rytetJon of c-Jun at Serin« (W 

tocytes with poly-L-lysine coated adenoviruses coupled to constructsTto «xoraas 

23H?^ ? . 'dominant "eoative SEK1, or dominant negative JNK1 UunMfta 
aWjtos of glucose, TNFa. or HGF to increase JNK1 Sy to^ncnZ^ toos 

!nÄ°Sf h^ato^e^"6 * "d L0 StimU,a,e ^ ÄS-AS inrecoon of hepatocytes by a recombinant adenovirus to excress dominanf 

^J Cnf: f™167) also """W *• ahltt.SrtgScose Tf3KTand>S?2 
^h^6 TSyntheSiS-,n Contrast' "**" ^Pkinasev^chronic;ilactivated 
in hepatocytes, via infection of hepatocytes wrth a pdy-L-lysine^2»da<£» 
virus coupted to a construct to express an inducibte eslr^ nSotoMWi 
fusion protein, expression of p21 C^,/W*F, ^ Mfi^^Tnh"^?,?tor Ra "1 

increased and DNA synthesis'decreased. Ä a clemo^ Z Ckev 

atiI
hainSU,in:!H<e 8rawtn ^c40« CGF») stimulate cell proliferation and differenti- 

^SZ™1*?*evidence "*• shown that IGF-I playsan ImporCmtelrTthe 
mtogenas« of breast cancer cells. IGF-I «HtnuwÄ^Zn^nSoÄ 
^ee^oceurr^ during the earfyGI ph«vbiA«totatoiowiiSu?5ÄS 
^f^'°^P^,way ^^ ■*• tt,ese aventa- 'n this study, JemmnSmiSl 
»gnal transducton pathway involved in the IGF-l-induceo^n D1 e^sfen in 
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and c-jun in MCF-7 cells are rapidly activated and phosphoryiated in response to 
the addition of IGF-I. IGF-I stimulates cyclin D1 expression in MCF-7 cells in a 
time/dose-dependent manner. This stimulation can be blocked by two unrelated 
PI-3 kinase inhibitors, Wortmannin and LY294002, instead of MAP kinase inhib- 
itor. In addition, IGF-I strongly stimulates cyclin D1 mRNA expression In MCF-7 
cells and this stimulation can also be blocked by PI-3 kinase inhibitors, indicating 
that the regulation of IGF-l-induced cyclin D1 expression in MCF-7 cells occurs at 
transcription level. These results Indicate that IGF-l-induced mltogenesis In 
MCF-7 cells are mediated by PI-3 kinase signaling pathway, in addition to the 
MAPK pathway. 

#3120 Ras stimulates DNA topoisomerase II« through MEK: A Rnk 
between oncogenlc signaling and a therapeutic target Guan Chen'>, Dennis 
Templeton2», D. Parker Suttle31, and Dennis W. Stacey11. 1) Department of Mo- 
lecular Biology, The Cleveland Clinic Foundation; 2) Institute of Pathology, Case 
Western Reserve University, Cleveland, OH; 3) Department of Pharmacology, The 
University of Tennesse, Memphis, TN. '■ - 

Topoisomerase I la (topo lla), a nuclear protein required for maintenance of DNA 
topology, and a target of anti-tumor treatments, was elevated in ras-, src- and 
raf-transformed NIH3T3 cells. Anti-Ras antibody decreased topo lla levels 'm ras- 
and src- but not in raf-transformed cells, white microinjection of oncogenic Ras 
protein increased topo lla protein In non-transformed NIH 3T3 cells. Further 
studies demonstrated stimulation of topo lla promoter activity by oncogenic Ras, 
which occurs independently of cell cycle progression, since similar effects were 
observed in PC12 cells where Ras is not mitogenic. Transactivation of topo lla 
required MEK/ERK, since either a dominant inhibitory MEK construct or a MEK- 
specific chemical inhibitor completely abolished ERK activation together with 
topo lla promoter stimulation by Ras. Moreover, stress-associated protein kinase 
(SAPK) was. ateo involved in Ras-induced topo lla tjansactJvation, as a dominant 
inhibitory SAPK kinase (SEK/AL) also reduced Ras-induced topo Ma promoter 
activity. As a direct confirmation that ERK and SAPK are involved in topo lla 
promoter activation, these two kinases and the promoter activity were stimulated 
independently of Ras activity by the action of a constitutive^ active MEKK. Thus, 
both oncogenic and stress related signaling are able to stimulate the topo lla 
promoter utilizing pathways which independently induce ERK and SAPK activity. 
Taken together, these studies demonstrated the direct role of Ras signaling in 
stimulation of topo lla expression, and thereby establish a link between the action 
of a common tumor mutation and the target of anti-tumor treatments. - 

#3121 TGFp" signaling components and cross-talk between the Smad 
and Raa/Mapk signaling cascades in epithelial cefte. Frey, R.S., Yue, J., Zhu, 
Q., Fletcher, T.M., Liu, X., and Mulder, K.M. Perm State University College of 
Medicine, Hershey, PA 17033, USA. 

We previously demonstrated that Ras activation was necessary and sufficient 
for TGF/3-mediated Erk activation and up-regulation of p21 c*»1 and pp}***; it was 
partially required for TGFß-mediated inhibition Of Cdk 2 activity, cyclin A expres- 
sion, and DNA synthesis. In addition, TGF0 activated Erk2 and SapttfJNK in 
human breast cancer cells (BCCs); these effects were sustained and associated 
with inhibition of DNA synthesis. Here we transiently transfected intestinal epi- 
thelial ceils (IECs)<and BCCs with a rat horhblogue^of the drosophila mad gene 
(termed Rsmadl), which was cloned from an (EC cONA library. Both TQFß and its 
superfamity member BMP resulted in a rapid phosphorylation of RSmadl In tivo, 
using either an antibody against the epitope-tagged RSmadl being expressed or 
a Smadl-specific polyclonal antiserum. Pre-treatment of the cells with the spe- 
cific MEK inhibitor PD98059 resulted in a partial inhibition of RSmadl phosphor- 
ylation by TGF0 or BMP. This occurred under conditions in which Erk phosphor- 
ylation toy both growth factors was blocked. In addition, dominant-negative MEK 
resulted in a partial reversal of the ability of TGF/3 or BMP to inhibit DNA synthesis. 
Collectively, our results suggest that MEK may play an important role in both 
TGFß and Smad signaling in epithelial cells. This work was supported by NIH 
grants CAS1452, CA54816, CA68444, and CA59552 to KMM. 

#3122 Reduced glutathione (GSH) as a major determinant of redox 
signaling in H4 rat hepatoma cells. Yurkow, E.J. Depf. of Pharmacology & 
Toxicology, Rutgers Univ., Piscataway, NJ 08855. 

A pro-reducing cellular redox status is thought to inhibit normal apoptotic and 
growth-regulatory processes by uncoupling specific redox-sensitive signaling 
events. In the current study, the influence of GSH levels on redox-sensitive 
signaling was investigated in control and oxidant-treated H4 rat hepatoma cells. 
Cellular GSH and peroxide levels were determined flow-cytometrically. Treatment 
of cells with hexavalent chromium (CrfvT)) induced the production of cellular 
peroxides which was correlated with the activation -of the mitogen-activated 
protein kinases (MAPK) ERK1 & ERK2. These effects were observed with minimal 
alterations in the steady-state levels of GSH. Increasing GSH levels 5-fbld using 
the GSH precursor, N-acetyl-L-cysteine, decreased both CrfvTj-induced peroxide 
generation and MAPK activation. Conversely; depleting GSH levels by 50% using 
the GSH synthesis inhibitor buthionine sutfoximine, increased the sensitivity of the 
cells to Cr(VI). Interestingly, depleting cellular GSH levels further (to 30% of 
control) dramatically attenuated Cr(VI)-induced MAPK activation. The inability to 
activate MAPK by CrfvT) in these cells was specific for oxidants, since these 
kinases could be maximally activated using other agents (i.e., phorbol esters). Our 
results suggest that cellular GSH levels define the redox signaling potential of 
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cells. In some circumstances. GSH acts as a reducing agent that can uncouple 
redox-dependent signaling events from normal growth/apoptosis regulatory pro- 
cesses. In other situations, GSH acts as an essential requirement for redox- 
sensitive signaling. 

#3123 Balance between acth/ated-STAT and MAP kinase regulates the 
growth of human bladder cell lines after treatment with EOF. Kawamäta, H, 
Hattori, K., Tamatanl, T., Hino, S„ Uchida, D., Sato, M., and Oyasu, R. Second' 
Depf of Oral and Maxillofacial Surg., Tokushima Univ. Sch. of Dent., Tokushlma 
770 Japan, and Dept. of Pathol., Northwestern Univ. Med. Sch, Chicago Illinois 
60611. . 

Epidermal growth factor (EGF) is a potent mitogen, and its action Is mediated 
by the mitogen-activated protein kinase (MAPK) In several cell types. Recently, It 
is reported that EGF activates the signal transducers and activators of transcrip- 
tion (STAT) 1 and STAT3, induces the expression of p21 waf 1, and subsequently 
inhibits the growth, of several cancer cells, in this study, we used human carci- 
noma cell lines (A431, T24 arid RT4) and immortalized nontumorkjenic human 
urothelial cell lines (1T-1, 1T-2, and 1T-3). Their anchorage-dependent growth 
after EGF (10-100 ng/ml) treatment was compared with the activities of MAPK 
and STAT, which were determined by Western blotting and mobility shift assay 
using a p21 wafl promoter sequence, respectively. The induction of p21 wafl 
mRNA was also examined. EGF receptor was expressed In all cell lines (f x 10" 
to 3 x 106 per cell). EGF inhibited the growth of A431 (epidermal cancer cells) and 
T24 (bladder cancer ceils), but did not affect the growth of RT4 (bladder cancer 
cetts). EGF stimulated the growth of 1T-1 strongly, and 1T*3 slightly, but not all of 
1 T»2. EGF activated the MAPK strongly In 1T-.1 and A431, and slightly In RT4, but 
marginally in 1T-2, 1T-3 and T24. Furthermore, we detected the activation of 
STAT1 in A431 and 1T-3. and STAT1 and STAT3 in T24 after EGF treatment. EGF 
also enhanced the expression of p21 wafl mRNA in A431, T24,1T-2, and 1T-3. 
These results suggest that balance between the STAT-induced p21 wafl and 
MAPK activities regulates the growth of human bladder cell lines after EGF 
treatment.(Supported by CA14649.) •-.■;■. 

#3124 MAP kinase is activated by 12fS)HETE. Karoty Szekeres and Kenneth 
V. Horm. Wayne State University, Departments of Radiation Oncology (KS, KVH), 
Pathology (KVH) and Chemistry (KVH; Defrorf, Ml, 48202. 

12(S)HETE is a 12 Upoxygenase product of arachktonic acid, which modulates 
several steps of tumor metastasis, i.e. it enhances cell adhesion to endothetlal 
cells and basal membrane, Increase protease secretion and prevents apoptosis. 
We have previously shewn, that some of the 12(S)HETE effects are mediated by 
specific subtypes of protein Wnase C (PKC). We also have demonstrated tyrosine 
phosphorylation of 42/44 kDa proteihs after 12(S)HETE treatment In A431 car- 
cinoma cells we have Identified these bands as the 42/44 kDA mitogen activated 
protein kinases (MAP kinase). By Western blotting, immunopreclprtation and in 
vitro kinase assay we demonstrated that this activation is time and concentration 
dependent with a maximum at 10 minutes and 100btoVörtcehtäüoh of 12(S)H- 
ETE. Using specific Inhibitors of the classical forms of PKC (Calphostln Q and 
phosphatidyt inositol 3 kinase (P13K) (Wortmannin and LY294002) we have dem- 
onstrated, that MAP kinase activation is dependent on both PKC and P13K. MAP 
kinases are involved in mediating a wide array of biological behaviour, most 
importantly cellular proliferation. Showing the activation of these kinases in a 
.system, where, 124Jpoxygenase is expressed opens up potential new mecha- 
nisms of action of 12(S)HETE and possibly the discovery, that previously un- 
known cellular behaviors are regulated by this bioactive lipid. 

#3125 Functional expression of bombesin receptor in human glioblas- 
toma ceil lines and its role in mltogenesis. Sharif TR, Luo W, and Sharif M. 
Molecular Pharmacology, St. Jude Children's Research Hospital, Memphis, TN 
38105. , 

Bombesin and bombesin-like peptides [gastrin-releasing peptide (GRP) and 
neuromedin B (NMB) peptide] regulate biological responses through the activa- 
tion of two distinct receptor subtypes (BB, and BBJ. Bombesin and bombesin- 
like peptides and their respective receptors have been shown to play a role in 
stimulating the growth of human tumor-derived cell lines such as those derived 
from small cell lung carcinoma. In this study, we examined the functional expres- 
sion and the role of bombesin receptor in stimulating the growth of glioblastoma 
cells. Functional bombesin receptors were present In 85% of human glioblastoma 
cell lines examined. Bombesin stimulated the release of intracellular Caz+ in rime 
adutt and two pediatric glioblastoma cell lines. Stimulation of U-373MG cells with 
bombesin or GRP induced DNA synthesis and stimulated the phosphorylation of 
the mitogen-activated protein kinases (MAPKs). Bombesin and GRP showed 
similar potencies in stimulation of intracellular Ca2+ release and activation of the 
MAPK phosphorylation in U-373MG cells, whereas NMB was less potent. A 
bombesin receptor antagonist blocked bombesin induced Ca2* release and 
attenuated MAPK phosphorylation in U-373MG cells demonstrating that bomb- 
esin is acting through a receptor-dependent mechanism. In conclusion, this study 
demonstrates the functional expression of bombesin receptor In human glioblas- 
toma cell lines and attempts to characterize mitogenic signaling induced by this 
receptor in U-373MG glioblastoma celts. (Supported by ALSAC and CA71756). 
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