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CELL, MOLECULAR, AND TUMOR BIOLOGY: Genetics: 
Mouse Models 

#B202 Cdlm2a md Prkd, intel1lct to moillfy tumor ,usceptibility in 
mamm:uy tumor prone Trp53+1- mice. Annc:ke C. Blackburn, Jennifer S. 
Brown, S. Christine Mcl.ary, Stephen P. Naber, Christopher N. Otis and D . 
Joseph Jerry. Univertity of M,usach,ums, Amhmr, MA,· Baystatt Medical Centrr, 
Spring/i,ld, MA. 

Li-Fraurneni syndrome (LFS) is associated with heterozygous germHne mura­
tions in the gene encoding p53 (TP53'). Though breast cancer is the most com­
mon tumor type observed among women with LFS, che penetnutce varies con­
sidembly among individuals. Similarly, the incidence: of m:unm:uy rumors fo 
mice: bearing hecer01.ygous muracions in the p53 gene (Trp53+1-) varies :tmong 
srrains (Kuperwasseretal., 2000). Todc:rermine thegenetichasis for susceptibility 
and resistance, mammary rumor phenotypes were examined in crosses of 
C57BU6 (rc,istant) and BALB/c (rusceptible) strains of mice. Tumor pheno­
types were detc.rmined in Trp53+/. females from a Fl intercross (C57BU6 x 
BALB/c) (n= 19) and aN2 backcross [(C57BU6x BALB/c) x BALB/c] (n=224). 
Suscc:ptibilicy co mammary rumors segregated as a domin:mt phenotype in Fl 
fcmal~. but recessive-acting modifiers were :ilso evident as mammary tumors 
occurred with a higher frequency and shorter latency in the N2 h:ickcross popu­
lation. A high frequency ofloss ofheterozygosity for Trp53 was also a dominant 
phenotype, with 85% of BALB/c tumors (p=0.046) and 93% of Fl tumors 
(p=0.035) showing LOH compared ro 59% ofC57BU6 and 129/Sv rumors. 
Hypomorphic allele, in BALB/c mice for genes encoding DNA-PKcs (Prkdc) and 
the cyclin..dcpendent kinase inhibitor pl 61NK-IA.. (Cdkn2a) were previously iden­
tified 35 potential madificl'l of tumor susceptibility. Therefore, segregation of 
these e;indidate gene alleles ("B" = BALB/c; "+" = wild-type otC57BU6) wns 
anaJyzcd in the N2 back.cross population. Considering both loci, che cime ro first 
rumor (aU tumor cypes) \VrlS significantly different among the four genotype 
combinations (p=0.01). This was due mainly to the Cdlm2n locus (p=0.008 
considering Cdkn2a Jocus only), however, this effect W3.S rcscricted to mice ho­
mozygous for the BALB/c allele (B) of Prkd, indicating a mong interaction 
between the two loci. The median .1:2.cs to first tumor (weeks) were: Prltd/31 

nCdkn2a"18 55.5; Prkdd''"Cdkn2a•"'64.0; Prkdc+18Cdl,n2n818 57.6; Prkdc+I 
nCdkn2tt+fD 57.7. Differences in mammary tumor occurrence were not smtisti­
cally significant, however, a decrease in l:uency of 6-7 wee~ W:J.S associated with 
Cdkn2aB1D genotype in mammary tumors occurring after 56 weeks of :age, sug­
gesting differencc:s in rhe mechanism of rumorigcnesis becwecn earJy .:ind lace 
onset mammary nimors in the N2 population. These results idencify Prkdc and 
Cdlm2a as modifiers of tumor l:ncncy in Trp53+1

- mia: but cmnot occounc for 
the prev.1:lence of mamm:iry tumors in the BALB/c strain. 
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CELL, MOLECULAR, AND TUMOR BIOLOGY: Genetics: 
Oncogcnomi.cs 

#B203 Exposure rc,pon,c to oi:ythioquinox in NHMEC, Impact of p53 
polymorphisms, Maureen R. Gwinn, Dian:i L \V'hipkcy, Lor:i B. Tenn.i.nt and 
Ainsley Weston. NIOSH/CDC, Morgantown, WV. 

Exposure to some pesticides has been linked rn :id verse heal ch effcccs, including 
cancer. One purpose of our srudy w:is ro determine che role of interindividual 
V.triarion in response to exposure ro a protocypical e,esticide from che quinoxalinc 
fumily. The pesticide oxythioquinox (Morcst:in T ) Wi1S first used in 1968 on 
citrus crops, with acrive produces lacer confined ro nonfood crops, limiting expo­
.sure to nursery and greenhouse employees. Recently, rhis pesticide was dassified 
:is a prob:ible human c:arcinogcn (!ARC Group B2) and the use of all products 
containing OTQ was voluntarily canceled.. However, as potentially c:ircinogcnic 
exposures have already occurred, iu mechanism of :iccion is ofinteresc. To funher 
understand che mechanism of action ofOTQ, gene expression w:isstudied in four 
strains of primary normal hum:in m:1mmary epithelial cells. The cell sua.ins were 
derived from tissues dise1rdcd at mammoplasty and obcaincd ch rough the CooJ>­
cr.itive Human Tissue Necwork (NCUNDRI). Previous work in the laboratory 
allowed the use of cell str:iins containing bath the major and intermedi.:i.re hap­
locype for p53. Variation in response to OTQ by each cell strain ac the protein 
level was dececccd by indirc:cc immunofluarcsccncc and western bloc for c.cll cycle 
checkpoint proteins p53 and p21 . Transcription in each cell srrnin was also 
analyzed with high-deruityoligonucleotide DNA micro,rrays (HuGeneFL 6800, 
Affymetrix). Microarrays were prcp:ired with coral RNA collcctec.l after OTQ 
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trcarment. Gene expression was analyzed over a 2 hr treaunenc period (O, 15, 60 
and 120 min). RNA was haIVcs<ed from the vehicle control (DMSO) at 2 h. Daca 
Mining Tool softw.ire (Affymctrix, Sanm Clam, CA) was used to separ:itc genes in 
chistcis based on their expression patterns over time. lnterindividual variation in 
response to OTQ was observed in v:irious clustering patterns for the four cdl 
strains. Approxjmacdy 1200 RNA species were clwtercd in various paccerns or 
expression. Furchc:r clustering highlighted >400 species with increased cxprc.s· 
sion :ifcer creacmcnr in one or more of che cell strains, including metabolic en· 
qmcs itnd cranscripcion factors. Of these RNA species, only 32 were found to be 
upregul:iced forac lea.scone rime po inc in chree or more of the cdl strains :1n2lyzc<i. 
Cluster analysis for the >300 RNA species downrcgul:ited in one or more ctll 
urnins:is a rcsultof treatmencfound only 14 RNA species downrcgulatcd in three 
or moreof che cell strains analyzed. Further analysis examined the: effects ofOTQ 
on chevarious gcnocypes. The two strains expressing the m:ajorv.uiant of p53 had 
only 80 genes alrercd at one: or more time point by 2 fold or more (49 increased, 
31 decreased). The intermediate variant strains showed 100 genes altered in both 
scrains (71 incre.:i.scd, 29 decreased). Although the function of these genes varied, 
these findings provide insight into the e£Fccts of OTQ, and emphasize the role of 
inter-individual variation in gene expression profiles. 
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CARCINOGENESIS: DNA Damage and Repair Mechanisms 

#B204 Prediction of dcletuiou, ,ingle nucleotide polymorphbms 
(SNP,) in DNA repair genes for breast cancer association scud.ic:s. Scvtap 
Savas.Julia A. Knight, Laurent Driollais and Hilmi Ozcelik. FredA. litwin Crum 
for Canur Gmttia, Mount Sinai Hospital Samuel Lunmft/J. Rurnrch lmrituu, 
Toroma, ON. Canada,· Epidemiology and Biostatistics, Sam,~J Lrmmfild .&srardi 
lmtin,u, Toran~. ON. Canada; Department of Pub/icHtalthScimces, Univtnityof 
Toronto, Toronto, ON, Canada; Depamncn/s of Paihology and Labomrory Medi­
cine, (5) Mount Sinai Hospira/, and (6) LAborntory M,dicin, nnd Pnthohiology, 
Univerrity ofToromo, Toronto, ON, Canada. 

Single Nucleotide Polymorphisms a.re considered usefi.tl genetic markers for 
generic association studies of mulrigenic disorders. A fo1crion ofSNPs :i.rc lo cued 
within rhe genes, which may affect the qu:inriry and quality of the encoded 
procc:in. In order ro study the pos:siblc associ:uion of variants of a group of DNA 
repair proteins with breast cancer risk, we :ipplied a. bioinfocmacics strmegy to 
predict SNPs wirh a possible effect on protein function. Five differcnr interna­
tional SNP d:at:ibascs were utilized. co extract SNPs in the coding regions of 19 
DNA repair genes. A toc:il of 99 validated SNPs were idencified, 64 of which 
resulted in :amino acid change (non.synonymous (ns} SNPs). NCBI conservc<l 
dom:i..in search rool Wi15 used ro predict protein domains, and as a result, 26 
nsSNPswerc found to be locared on a functional domain of the protcinsnnalyzcd. 
Application of phylogcnic 0.nalysis wing SIFf program has :ilso suggested th:u a 
toral of26 SNPs occurred in evolution:iry conserved codons. Ten nsSNPs were 
predicted to be both leer.red in a protein domain and evolurionary conserved 
codon,suggestingchacthey:1rcrnorelikcly to haveeffecron protein function. The 
frequencies of sit of these nsSNPs were reporred ro be equal or less rfom J qt,, 
indicil.ting th:ac they arc nae fixed in che populations :analyzed yet. This rcsulc 
suggcscs that they arc likely co be either mut::idons or recently occurred v:1.riarions. 
We are currently performing further compucaciona.l :in:ilysc.s to determine: the 
effect of chcse nsSNPs on the secondary and rerriary structure of proteins. The 
:ipproaches used in rhi.s study have a potential ro idencify important bre:ist cancer 
predisposition :tl.lclcs. Using pooled DNA samples from popul::i.cion based breast 
ca.ncerandconrrol cases, our lab is currently csroblishing a rcal-cime amplification 
system using fluorescent probes co quantify allelic frequencies ofSNPs in DNA 
repair genes to evaluate their possible associadon wirh breast cancer. 

#B205 Evidence of variation in poly(ADP-ribo,e) reactions in benign 
and malignant prostate cell Jines. T.im:ua L McNcily, Manfred Frey, Peter 
Alken and M. S. Michel. Univmity Hospita! Mannheim, Germany: Steinbeis~ 
Tramfiruntrum for Angewandte Biologisclu Chtmit, Mannheim, Gmna,,y, 

Poly(ADP-ribosyl}ation plays import.Jot roles in a:llular DNA repair mcch.an­
ims as well a.sin cellular proliferation and genomic srability. It has been rheorizcd 
thar individual differences in repair ability and poly(ADP-ribosc) polymerase 
(PARP) acti'lity could be used as biomarkers for cancer susceptibility. Two car­
cinoma cell lines, LNCaP and MatLu, and one prosute epithelial cell line. 
PNTJA, were cested using cbe HIO ancibody to poly(ADP-ribosc) by Wesccrn 
activity blotting and FACS analysis for basal and activated (JO mM H20 2 ) PARP 
activity. ln Western blotting and FACS analysis, higher levds of basal polymer 
were present in the LNCaP cell line as in the pro.state c:pitheJi:il cell line or the 
MatLu cell line. LNCaP cells demonstrated greater chan 90% positive analyzed 
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