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ANNUAL FALL MEETING 

October 26, 2006 
Friday Center of lhe Universily of North Carolina 

"Oxidative Stress and Damage" 

Registration and Continental Breakfast 

Welcome: Dr. Les Recio. GEMS President 
Speaker Introduction: Dr. Greg Stuart. GEMS President-Elect 

Dr. Susan P. LeDoux. University of South Alabama College of Medicine 
"MitochtJndrial DNA Repair: A Critical Pla_rer in the Cellular Re.~pl>nse ttJ Ox:idati1'e 
Da1nage" 

Dr. James A. Swenbera. University of North Carolina at Chapel Hill 
"DtJ Chemicals That Fonn DNA Adducts and /ndul'e Mutations Al~\'Q)'S Have Linear 
l<Jn' Dose Risks?" 

Break I Refreshments I Visit Sponsor Booths 

Poster Session 

Talks by Students: 
"£1n·iro1111u:11tal /11.fluences On The Ft'llJI Epige110111e." D.C. Dolinoy 
"Mouse Lung Tun1or Model D<>.\·e Re~:pon\e Arialysi.~ l?f the Cn11tiitin1u1/ £tpressit1n of the 
Mutant Ki-Rast;i!c Allele, .. S. Dance 

Lunch 

Business Meeting 

Talks by Students I I -i or 2nd-Year Post-Docs: 
"Aroclor f)t'ri°l't'll O.tidari~·e Dt4111age In the Bi1·a/l·e (~orhi1·11/1i Flumi11ea .. D.W. Lehmann 
.. Bio111011itori11g oj" Reac·ti1·t• Oxygen Specie.~ /11 Biological Fluitl.~·· B. Heidenfelder 
··Proi1if1a1n111att1ry Cytokine.,· lntluce N0-111t'tliureil DNA Da111age in Articular ('hontlrc)(·yte.,·· 

B. 1-'ermor 
··1111111111u1-Spi11 Trt1ppi11g <!{0.l'itlatirt'(r (ie1u·ra1ed [Ja111aRe "/"o T/11' (;t'110111e·· D.C Ramin:!L 

Dr .. James A. Imlay. Lln1ver~i1y of lllint1i~ at Llrbana-Champaign 
·• Mole1·ul1ir Explt111ati1u1s f-,,,. tilt' Tr,xil·ity t~f ,f}uh-M i1·ro,,u1ltJ r H 2(J 2 •• 

Ret·eptinn 
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Dear GEMS Member:-.. 

Welcome to our 24•h Annual Fall Meering. The key person responsible for organizing the meetings is our 
current President-Elect. Greg Stuart. who has done an excellenl job in putting together an oulstanding 
group of speakers on a very interesting and timely topic "Oxidative Stress and Damage". I can't think of 
more ou1s1anding individual to take O\.'er as president in the coming year. 

I Y•ould like to extend a special thank you and appreciation to our corporate sponsors. We could not hold 
these meetings Y.'ithout the very generous f1n<lncial assistance of our corporate sponsors, many of whom 
have been long time supporters of our organization. Our sponsors will have tables set up to exhibit their 
most up-to-date products and laboratory equipmenl al the meeting. We have set aside a special time 
slot during the meeting for you to interact with our corporate sponsors and \N·e encourage each of 
you lo show your appreciation for their continued support of GEMS by speaking with company 
representatives. Please discuss with them your laboratory needs and products of interest, and thank 
them for their continuing support. 

Organizing the Fall meeting requires the help of a dedicated cadre of volunteers. One of the exciting 
aspects of being a member of GEMS and serving on the Board is the great group of people with whom 
you interact I encourage each of you to get involved and volunteer. Serving as President-Elect and 
President over the last two years, has been a pleasure especially since I had the privilege of working with 
a great group of interactive and engaged people. I want to thank Susan Ross, our Treasurer, and Gloria 
Jahnke, our Secretary, and other GEMS Board members who have done an outstanding job throughout 
the year. I and all the Board members of GEMS acknowledge the support of CIIT Centers for Health 
Research for hosting our bimonthly Board meetings and supplying the meeting badges and registration 
materials for a number of years. I also want to express my appreciation to our current Board members, 
Janice Allen, Jayne Boyer, Cindy Innes, Sharon Oxendine, Jeffrey Ross, Rose Anne McGee, and Errol 
Zeiger as well as our outgoing Board members, Karin Scarpinato, Mary Smith, and Alan Townsend. We 
especially appreciate the time and effort that Frank Stack, has devoted to GEMS maintaining and 
updating our web and blog site at http://www.ncneighbors.com/. We thank ILS for providing abstract 
and program booklets for the spring and Fall GEMS meeting. 

There are a number of other people who deserve special recognition for their constant efforts on behalf 
of GEMS. Kristine Wilt. who arranges for the award plaques and coffee mugs for both the Fall and 
Spring meetings. and Julie Ginsler, who has taken over as our Corporate Sponsor Representative. Julie 
has done an enormous amount to work encouraging our cooperate sponsors to exhibit at the meeting 
despite the many cutbacks that companies ha\oe adopted in recent years. This is another reason for you 
to visit their booths. 

One of the most important activities of GEMS is to encourage the growth and de\i·elopment of our young 
scientists. The GEMS meetings offer 1hem the opportunity to learn something new about a scientific area 
in which they may not be very familiar and pennit their interaction with colleagues and 01her mentors, 
and I would encourage our junior colleagues to 1ake full advantage of this opportunity. At lhis fall 
meeting we \N'ill have the Best Studenl Talk and the Best Po!>t-Doctor.:11 talk awards. The winner of the 
Best S1udent Talk serves on 1he Board as the Student Representali\'·e. 

I have very much enjo)'ed my 2-year tenure as a member of the GEMS Board. It has been an honor and 
privilege lo serve as )OUr President. 

Leslie Recio 
GEMS President 
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A special thanks to NIEHS, ILS, and CIIT Centers 
for Health Research for their support 

2006 Corporate Sponsors 

II ALPHA-GAMMA 
r r ·<.., -:--. "s r., •i · Alpha-Gamma Technologies, Inc. offer" a diverse line of 

life science and environmental services. including toxicologically relevant health-ba..ed risk 
assessments and regulatory development. We have expertise in bioinformatics, statistical 
modeling. and epidemiological analyses. We provide custom software, database products, 
network communications, Internet/network security, and quality assurance. 

Q1.utk nme"' and a 
TIFF (Uncompressed) decompressor 

are needed to see this pict~re. 

Amaxa·s Nucleofector technology is a novel non-viral transfection technology especially 
designed for the needs of primary cells and difficult-to-transfect cell lines. Two Nucleofector 
devices are available: The Nucleofector, working with single cuvettes for standard applications 
and the New Nucleofector 96W Shuttle System. designed for high throughput transfection. 
Peter Bent, Senior Account Executive, 919-688-4853, peter.bent@amaxa.com 

BARTLETT-WILLIAMS SCIENTIFIC RESOURCES 
239 Flemington Road, Chapel Hill, NC 27517. Representatives: Ann Williams (919-967-8111, 
justcallann@bartlett-williams.com) and R. Gaye Rose. Manufacturers' representative that 
supplies laboratory disposable and capital equipment along with "niche·· products for the 
biotechnology community. 

Bio-Rad provides cht1ices for methodol(lgies. protocols. and products for protein purification 
and protein analysi'i to gene expresssion analysis. Bio-Rad offers an array of prllducts relating to 
amplification. chromatography, electrophtlresis. gene transfer. imaging. expression pn)teomics. 
multiplex suspension array.;, R'.\/Ai Solutions. and protein interacti(lfl analysis. Fran Moses.. 
Senior Account Manager. 1-800-876-3425. Ext. 1813, fran_moses@bio-rad.com, Rick fl:Stes, 
Instrumenlation Specialist, 1-800-876-3425, Ext. 8360. rick __ estes@bio-rad.com 
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BMG + LABTECH BMG LABTECH offers the most complete line of microplate 
readers available. These have heen designed 10 provide you v.1ith comprehensive solutions for life 
science, drug discovery. development and academic research. BMG LABTECH's broad line of 
multifunctional plale readers offers an immense range of measurement possibilities. 
Scott Klayner, Product Specialist, J-919-806-1735, scott.klayner@bmglabtech.com 

A v 1rririg·rot·cr. :J. ,\.'.'·~ 

GE Healthcare Life Sciences is a leading global provider of 
biotechnology systems. products and services for research into genes and proteins. for the 
discovery and development of drugs, and for the manufacture of biopharmaceuticals. 
Monica Nichols, Account Manager, 1-800- 526-3593 x537S, MonicaNichols@ge.com; John 
Slalner, Field Applicalions Specialisl, 1-800-526-3593 x2022, John.Slatner@ge.com 

lj/f I LS Integrated Laboratory Systems, Inc. 

ILS is a leading contract research organization that provides a comprehensive portfolio of 
research and testing services to our federal and commercial clients. Our GLP-compliant services 
include general toxicology, genetic toxicology. phannacokinetics, molecular biology. 
histopathology and clinical research support. Our scientists have a broad experience with animal 
models and in vitro systems. Dawn Mcintyre, Director of Marketing and Sales, 
(919) 281-1110 x778, dmcinlyre@ils-inc.com 

ISC BioExpress is a full line distributor of the name brand supplies & equipmenc that life 
science labs have come to trust. Recenl growth in the past S years now enables us to rival larger 
distributors like Fisher & VWR. Call on ISC BioExpress when shopping for reagents & 
biochemicals. consumable!-. & disposables and capital equipment like cenlrifuges, thermal 
cyclers, freezers, refrigeraf(ln. and all benchtop apparatus inc..·Juding pipelters. microscopes, 
homogenizers. pH meters, lov.' V<llume spectrophotometers and n1uch ffi(lre. We offer specialized 
products for archiving. tracking. storing and re1rieving samples. The follo\.\'ing brands are 
available through ISC al a discount f(l your lab- Coming. Eppendorf. NUNC. Greiner, Microflex. 
GeneMate, Micronic, Chrysalis, Precisi(ln, Barnstead. ART lips and many more. *ASK ABOUT 
OUR NEW jetPEI TRANSFECTION REAGENTS Rob Blackman, Sales Rep, 919.740.2313 
rblackman@bioexpres.loi.com 
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<Jl>icroll!iology 
v _,,.,i 11 "'~' 10 "'" 1 -Microbiology International offers the highest qualify laboratory 

automation systems a\'ailable world\\'ide. We "':ill feature the WASP spiral plater (eliminates 
mos1 serial dilutions) and the ProcoC'OL bacterial cokJny counter (ideal for Ames assay and 
mouse lymphoma studies.) Visit our website ~ww:800ezmicro.com for other laboratory 
automation systems. Joyce Hahnel, Account Representati\'t\ 1-800-3964276. 
joyce.hahnel@800ezmicro.com, Jason Cadle, jason.cadle@SOOezmicro.com 

MIL LI PORE A leading provider of innovative product< and services. Cell culture 
filtration, Antibody based products. Protein purification and detec1ion, Stem cell products, Cell 
signaling products, Respiratory/enterovirus detection products, Screening products, 
Kinase/GPCR/lon channel, Biomarker and protein detection services. Lab Water Purification, 
Analytical sample prep devices. Pete Harrell, Senior Applications Specialist, 1-800-221-1975 
x 6612, pete_harrell@millipore.com 

.nl..fn.~ NALGl~NE ..J:!!3" ...... Owl 
Scp.,~t'Q~ ~'"""' 

Nalge Nunc BioProducts manufactures Nunc tissue culture plates, dishes. flasks. and assay 
plates, Nalgene and Nunc cryo storage systems. Nalgene filter<;, carboys. bottles, containers and 
general labware, Molecular BioProducts ART aerosol resistant pipet tips. pipet tips for robotic 
systems, and OWL vertical and horizontal electrophoresis systems. blotters. reagents, and power 
supplies. Bob Sale, email rsale@nnimbp.com 919-li06-2041 (UNC Chapel Hill and East 
including RTP>; Doug Schweizer email dschweizer@nnimbp.com 919-395-0083 (Duke and 
West, and Southern VA I 

f > 
PerkinElmer· 

precisely You never knov.' v.•here your research \\'ill lead YllU, but we can help y<.1u 
gel there. We offer a \\'ide variety of labeling and dete<.·tion techn(ll{lgies including 
radiochemical. chemiluminescent and tluoreM:ent labeling and delecticln technology. Our 
offering includes the Victor and Envision n1ulti detection plate readers. Microarray ... canners, 
auton1ated liquid handling and ... everal platfc\rm.., for cellular based assay~. 

Julie Ginsler, Account Manager, 919-522-6741. Julie.ginsler@perkinelmer.com: Jeremy 
Sanders. Account Manager, 919-491-8267, Jeremy.sanders@perkinelmer.com; Todd 
Le~"is. Instrument Specialist, 919-412-9768. Todd.Lewi.s@perkinelmer.com 
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Rainin Instrument, LLC is the industry leader in pipette products and services. Rainin has 
developed major innovations to define ergonomic pipetling and eliminate or reduce repetitive 
strain injuries. Rainin is a subsidiary of Mettler-Toledo lnternalional Inc., a leading global 
supplier of precision instruments. Susan Roszko, Sales Representative, 919-6%9'848, 
susan.roszko@rainin.com 

R]Reynolds 
R..I. Reynolds. an indirect subsidiary of Reynolds American Inc. (NYSE: RAI), is the 
second-largest tobacco R.J. Reynolds Tobacco Company, an indirect subsidiary of Reynolds 
American Inc .. They have supported the GEMS Society for several years. 

Roche Applied Science 
The Art of Hia.l1r111i.Ur)' 

111 ''t 11 

The Art of Biochemistry • Inspiring the imagination and intellect for life science research 
and industry. With more than a century of experience in its field, Roche Applied Science is 
one of the world's leading producers of reagents and systems for life science research. 
Susan Barbee, Account Manager, 800.845.7355 ext.28063,susan.barbee@roche.com 

Thomas Scientific, Inc. is a full line distributor of laboratory supplies and 
equipment. We carry such industry leaders as Coming, Microflex, Nalgene and Whatman 
brands. Our chemical lines include EMD, MBJ and Ricca. We also offer a complete line of 
Thomas Brand produc1s that include petri dishes to pH meters and microscopes. 
Sandra Prevos4 Account Representative, sandrap@thomassci.com 

USA Scientific offers precise solutions for research. We offer a wide range of laboratory 
consumable pnxiucts, such as: pipet tips. centrifuge lubes. PCR tubes and plates. gloves and 
tissue culture fla'iks. bottles and plates as well as fetal bovine serum. In addition lo consumables 
we also offer pipettors, freezer boxes and racks. cenlrifuges. electrophoresis equipment and 
labora1ory organization solutions. Eric Thelen, Account Executive, 919..SOS-1611, 
Thelen@nc.rr.com, Brian Churchwell.bchurchwell@usascientific.com 
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PLATFORM PRESENTATIONS 

St 
MITOCHONDRIAL DNA REPAIR: A CRITICAL PLAYER IN THE CELLULAR 
RESPONSE TO OXIDATIVE DAMAGE 
Dr. Susan P. LeDoux University of South Alabama College of Medicine 

Cells of the body are constantly exposed to agents that damage DNA. Although much attention 
has been paid to the effects of this damage on nuclear DNA. the nucleus is not the only organelle 
containing DNA. Within each cell. there are hundreds to thousands of mitochondria. Within 
each mitochondrion are multiple copies of the rnitochondriaJ genome. These genomes are 
extremely vulnerable to insult and mutations in mitochondrial DNA (mtDNA) have been linked 
to severdl disea.;;es, as well as the normal process of aging. The principal mechanism utilized by 
cells to avoid DNA mutations is DNA repair. Multiple pathways of DNA repair have been 
elucidated for nuclear DNA. However. ii appears lhal only base excision repair is functioning in 
mitochondria. This repair pathway is responsible for the removal of most endogenous damage 
including alkylalion damage, depurinalion reactions and oxidative damage. Within the body, 
!here are cell-specific differences m1DNA repair. In the CNS. astrocytes exhibit efficient repair. 
Whereas, other glial cell types and neuronal cell!. exhibit a reduced ability to remove lesions 
from mtDNA. Additionally, a correlati<ln was observed between those cells with reduced 
mtDNA repair and an increase in the induction of apoptosis. To demonstrate a causative 
relationship. a strategy of targeting DNA repair proteins to mitochondria to enhance mlDNA 
repair capacity has been employed. Enhancement of rntDNA repair in cells provided protection 
from ROS- and cytokine- induced apoptllsis. Conversely. disruption of rntDNA repair in breast 
cancer cells leads to an increase in cell killing following an oxidative insult. These experiments 
provide evidence that rntDNA repair plays a critical role in the cellular response to genotoxic 
agents and a novel therapeutic strategy for either protecting sensitive cells or enhancing the 
killing of tumor cells. 

S2 
DO CHEMICALS THAT FORM DNA ADDUCTS AND INDUCE MUTATIONS 
ALWAYS HA VE LINEAR LOW DOSE RISKS? 
Dr. James A. Swenberg University of North Carolina al Chapel Hill 

The 2005 EPA Guidelines for Carcinogen Risk Assessment slates that agents that are DNA 
reactive and have mutagenic activity should use linear extrapolation. Genotoxicity tests are 
generally not quantilalive and represent Hazard Identification. DNA adduct data is expected to 
be linear at lov.: dllSC.., and go through zero unless identical endogenl1us adducts are also formed. 
In contrast. mutations in suff(Jgate gene-. suL'h as hprt have background rate!. and do not go 
through zero. The same response is likely for cancer genes. These four key events fom1 the 
Mode of Aclilln for L'arcinogenesi .... but have different dose respt1nses. Thi.., talk voill show 
examples of the aho,·e issue.., and \i.:ill raise que ... tilln.., rela1ed to ho"'- we n1ight 1n1pr(l\"e the 
-.cientific underpinning of ri!.k a..,se!-.smenl.., fllr gen(1tnxil· agen1-.. 
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S3 
MOLECULAR EXPLANATIONS FOR THE TOXICITY OF SUB-MICROMOLAR H101 
Dr. James A. Imlay L1niversity of Illinois at Urbana-Champaign. 

Our lab employs E. C<J/i to address fundamental questions about oxidative stress: How rapidly 
are reactive oxygen species formed inside cells? What biomolecules do they most readily 
damage? How does the cell defend itself? We have constructed mutants that cannot scavenge 
H202. These slrains have allowed us to directly measure the rate of intracellular H202 fonnation, 
and we have used this information to calculate that the steady-state concentration of H:?02 is very 
low inside wild-type cells. However. we have also found that 0.1 micromolar H20 2 is sufficient 
to activate H20 2 stress-response systems -- which implies that evolution has recognized thar such 
low concentrations constitute a hazard for£. coli. By investigating the growth defects of these 
strains. we have identified cell processes that are disrupted by submicromolar H202. and in 
several cases we have been able to pinpoint the molecular mechanisms of damage. This 
information, in tum, ha" revealed the rationale for aspects of the stress response. Historically 
bacteria have been excellent model systems for studies of oxidative damage. since the 
biochemical bases of injury are common to all organisms. Further. many of the defensive 
strategies that are used by eukaryotes were inherited from their microbial ancestors. 

9 



ORAL PRESENTATIONS 

Tl 
ENVIRONMENTAL INFLUENCES ON THE FETAL EPIGENOME Dana C. Dolinoy 
11.2,3]. Jennifer R. Weidman [I], and Randy L. Jirtle (1.2,3[. (I] Department of Radiation 
Oncology, Duke University Medical Center, Box 3433 Durham. North Carolina 27710, 12] 
University Program in Genelic~ and Genomics. Duke University, [3) lntegrated Toxicology and 
Environmental Health Program, Duke Univen;ity 

Traditional studies on the combined effects of genetics and the environment on individual 
variation in disea.;;.e susceptibility primarily focus on single nucleotide polymorphisms that 
influence toxicant uptake and metabolism. A gro,~.ring body of evidence. however, suggests that 
epigenetic mechanisms of gene regulation. such as DNA methylation. are also innuenced by the 
environment, and play an importanl role in the early origins of adult disease susceptibility. Using 
the viable yellO\\l Agouti (A ··-1) mouse, we have investigated environmental determinants of DNA 
methylation following maternal exposures. Methylation of cytosine-guanine (CpG) dinucleotides 
varies among isogenic A"1

· mice, causing variation in coat color from yellov.· (unmethylated) to 
pseudoagouti (methylated). Unmethylated mice also experience higher rates of obesity, diabetes, 
and tumorigenesis due 10 constitutive eclopic Agouti expression. 

Since the epigenome is particularly susceptible to dysregulation during embryogenesis, we 
investigated the effect of dietary genistein supplementation of mice during gestation, at levels 
comparable with humans consuming high-soy diets. Maternal genistein shifted the coat color 
distribution of A'"' offspring toward pseudoagouti and increa'ied methylation of six CpG sites in 
the A,.,. retrotransposon. We next investigated the effect of low-level dietary bisphenol a (BPA) 
exposure of mice during gestation. Maternal BPA shifted the coat color distribution of A'"' 
offspring toward yellow and decreased methylation of six CpG sites in the Ari· retrotransposon. 
These studies provide the first evidence thal in utert1 dietary exposure to genistein or BPA affects 
gene expression and alters susceptibility to disease by permanently modifying the epigenome. 
Studies are underway to investigate whether concurrent maternal exposure to both genistein and 
BPA affects methylation and coat color phenotype at the A"1 IAP. Similar to rescuing the adverse 
phenotype of a genetic knockout. 1hese studies seek to determine 'W'hether environmental co
exposure.s may cancel each other out and restore normal stochastic variability at the A,-, and other 
metastable epialleles. 

T2 
MOUSE LUNG TUMOR MODEL DOSE RESPONSE ANALYSIS OF THE 
CONDITIONAL EXPRESSION OF THE MUTANT Ki-RAS""'" ALLELE Stephanie T. 
Dance I I(. Heather S. Floyd[2[. Joseph E. Moore( I]. Lihyadda J. Mosely[ I] Nancy D. Kock[3[. 
and Mark Steven Miller( 11 Departn1ents of l I ]Cancer Biology and [3JC01nparative Medicine. 
Comprehensive Cancer Center. Wake Forest Llniversity Scholl( ()f Medicine. Winston-Salem. 
NC 27157 [1]NC State College of Veterinary Medicine Molecular Bi(lJnedical Sciences 
Raleigh. NC 27606 

Pre•.-ious studies fron1 (1ur lahoratory have de.'icribed 1he developn1ent of a novel hitransgenic 
mou~ lung tumor ffil}del that ct1nditionally el!..pre!'>'ies the hun1an Ki-rus<il!C allele in a 
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doxycycline (DOX)-inducible. lung-specific manner. This model appears to recapitulate the 
earliest stages of lung tumorigenesis, as mice treated with DOX (500µg/mlJ for 12 monlhs 
develop benign foci of hyperplasias and adenomas, showing little progression to malignant ACs. 
Most labordtories using inducible expression systems utilize the dose of ligand that resulls in 
maximal gene expression. In lhis study, we determined if different levels of mutant RAS 
expression. resulting from doses of 25 and IOOµg/ml of DOX. would influence the phenotype 
seen in the lung. Treatment with different doses of DOX resulted in a dose-dependent increase 
in tumor multiplicity. At the higher 500µg/ml dose. all lesions were <Imm; however in the 
bitransgenic mice thal received either the 25 or IOOµg/ml dose, there was a significant number of 
lung lesion~ thal were :::-.Imm. with some reaching up to 4mm in size. Interestingly, there was a 
dose- dependent difference in the morphology of the proliferative lesions. The 25 and 500µg/ml 
treated bitransgenic mice exhibited hyperplasias and relatively benign adenomas whereas the 
IOOµg/ml treated mice also exhibited more severe. high grade adenomar;; with atypic features of 
AC. lmmunohistochemical analysis of signaling pathways suggested similarities and differences 
in the expression and/or phosphorylation of specific signaling molecules. Cyclin DI expression 
was increa.o;;ed with all 3 doses of DOX whereas increa~d expression of p I 'J"4RF. along with the 
concomitant activation of the p53 pathway, was only seen at the 500µglml dose. Elevated levels 
of Ki-67 staining were found at all 3 levels of transgene expression. Interestingly, increased 
ca"pase-3 activity was noted at the 25 and 100, but not the 500µg/ml, dose. Increased expression 
of survivin was seen at the IOOµglml and 500µg/ml doses but not at the 25µg/rnl dose. Using 
phospho-specific antibodies, we found no effect on the levels of phosphorylated AKT at any 
dose, whereas an increase in phosphorylated JNK was seen at the 25µg/ml dose, bul not at the 
two higher doses. Our results suggest that different levels of transgene expression may infJuence 
the levels of expression and/or phosphorylation of specific signaling molecules. II is possible 
that the molecular alterations driving tumorigenesis may differ at different levels of lransgene 
expression, and this should be taken into consideration when inducible transgene systems are 
utilized to promote tumorigenesis in mouse models. 

T3 
AROCLOR DERIVED OXIDATIVE DAMAGE IN THE BIVALVE CORBICUIA 
FLUMINEA D. W. Lehmann[ I], J.M. Law (2], J. Levine [2]; [!]Dept of Environmental and 
Molecular Toxicology, NCSU, Raleigh. NC 27695. [2) Dept of Population Health and 
Pathobiology, NCSU College of Vet Medicine. Raleigh. NC 27606. 

Oxidative damage is hypothesized to be an underlying cause of many chronic disease states. 
Acutely. oxidative damage can lead to irreversible cell injury and pathological consequences. 
Reactive oxygen species, while naturally occurring at low levels in biological systems, can also 
be brought about by severe environmental conditions or by chemical contaminants. We 
evalualed the oxidative effect!. of PCBs in Corhicula clams. a..; possible surrogates for 
endangered bivalve mollusks. The Ward Transformer site in Wake Counly. North Carolina was 
found lo huve released Ar(1Clor 1260 in quantities sufficient to cause measured levels as high as 
1.7 mg/kg in fillels from fish collected miles downstream fron1 the S()Urce. Concern over the 
effects of PCB exposure to the native \1.rildlife. especially at-risk populations of native bivalves, 
pron1p1ed the hypothesis that (lxidative dan1age due to Aroclor exposure would cause changes in 
biomarkers and pathology associated \\-'ilh decreased health status. We hypothesized that 
expllSUre to Aroclor 1260 via the \Valer column w·ould cause alleralions in oxidative biomarkers 
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and visual pathological indices. Specifically. \A.:e conducted a laboratory sludy to determine the 
effects of Aroclor 1260 in ('t1rbicuJt1 f1u1t1inea clams in order to validate con1mon biomarkers of 
oxidative damage \i.1 ith(_1ut confounding environmental factors. Sec(_1ndly. we perfonned field 
deployments of ("(Jrbic11lu into the polluted Brier Creek system to gauge the oxidative status of 
animal" in the field rela1ive to a do,~.rnslream di..;tribution of Aroclor 1260. Results from the 
laboratory study at 0. 1. 10. and 100 ppb indicated that exposures were detrimental to the clams. 
Antioxidant biomarkers responded ~igniticanlly at 3 weeks exposure and morphologic change<., 
included anasarca. BroY.'n cell accumulation. severe gonad atrophy. inflammation, and necrosis 
in both the field and the labordtory. These sludies indicate that oxidative damage. as a result of 
exposure to Aroclor 1260. is sufficient to cau . ..;e negative effecls in bivalves. 

T4 
BJOMONITORING OF REACTIVE OXYGEN SPECIES IN BIOLOGICAL FLUIDS 
Brooke L. Heidenfelder. U.S. EPA. Human Studies Division, MD 58C. RTP. NC 27711 

Eleva1ed levels of reactive oxygen species (ROS) are a-.sociated with ~everal disease processes in 
humans, including cancer. asthma, diabetes. and cardiac disease. We have explored whether 
ROS can be measured directly in human fluids. and their value as a biomarker of exposure 
and/or effect. Using a simple chemiluminescent technique. we have measured ROS levels in a 
variety of human biological fluids including plasma, whole blood, milk, urine. and exhaled 
breath condensate. These measurements were taken from several populations, including healthy 
adults. new mothers, pediatric and adult asthmatics, and elderly adults exposed to arsenic in 
water. We evaluated: I) the stability of ROS over time, 2) intra- versus inter-individual variation 
of ROS levels, 3) the effect of known modulators of ROS, 4) ROS levels in different biological 
fluids taken from the same individual (hrea..,t milk vs. plasma). and 5) relationships between ROS 
and disease endpoints (lung function mea.;;ures and cancer). Our da1a suggest that ROS are 
detectable in a variety of human fluids, but the levels are dependenl on age and several other 
endogenous factors. In order to understand the role of ROS in disea..,e pathogenesis. or their 
value a.;, an in1egrated measure of environmental exposures. we need to view ROS in the context 
of other biomarkers of exposure and effect. We believe that. with further validation, ROS 
measuremen1 may be a biomarker of general health and early effects. (These findings do not 
necessarily represent EPA policy). 

TS 
PROINFLAMMATORY CYTOKINES INDUCE NO-MEDIATED DNA DAMAGE IN 
ARTICULAR CHONDROCYTES C.M. Davies [I). J. Son [I), A. Chen [I). F. Guilak [2). 
J.B. Weinberg. [2}. and B. Fermor 111 Department of Surgery. Duke University Medical Center, 
Durham. NC 27710. LISA. [1] Department of Medicine. VA and Duke Medical Centers. NC 
27705. USA. 

Articular cartilage is the connective !issue covering the ends of long hllnes. y.·hich provides 
frictionless j(_lint m<lvement and load distribution. Loss and degenerali\1n of articular cartilage is 
characteristic of oste(larthritis (OA I. The pru-intlam1natory cylokines. interleukin- I (IL- I) and 
lumor necrosis factor alpha (TNF) are inv()lved in the pathllgene ... is of OA. IL-I or TNF 
con1ribute 10 up-regulati(ln llf inducible nitric oxide ... ynlha ... e I NOS}) and increased nitric oxide 
(NO) pnxluction. Patients Yt'ith o..,tcl1arthriti ... have ele\.;.lled levels of NO. Tel date. Ill) one ha.., 
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evaluated the effects of these cytokines on DNA integrity in articular chondrocytes. We 
evaluated the susceptibility of porcine articular chondrocytes to oxidative DNA damage. The 
aims were to determine 1,1,rhether 0.1-100 ng/ml IL- I a. or TN Fa could induce DNA damage, via 
up-regulation of NO or superoxide co~-). and to determine the type of DNA damage that occurs. 
DNA damage was quantified using the comet assay, and oxidalive DNA damage evaluated by 
the FLARE assay, using either lµl/rnl formamidopyrimidine-DNA glycosylase or endonuclease 
Ill. NO levels were determined using the Griess reaction. Cell viability was determined using the 
live/dead assay. A concentration dependent increase in DNA damage in response to lL-1 or TNF 
was observed (P<0.01. 2:1ng/ml), which "1as a.,;socialed with a concentration dependent increase 
in NO production (P<0.01. 2:lng/ml). Cell viability was greater than 959l-. Both oxidative DNA 
strand breaks and base modifications occurred. Cytokine induced DNA damage wa.,; inhibited by 
a NO synthase inhibitor, or by superoxide dismutase (SOD) (the superoxide anion and 
peroxynitrite scavenger) (P<0.01 ), thus supporting roles of NO and superoxide in the mechanism 
of DNA damage. Furthermore, an NO donor (NOC-18, 250µM) or peroxynitrite generator (SIN-
1, 250µM) caused DNA damage (P<0.001). Our data show that pro-inflammatory cytokines 
induce DNA damage via reactive oxygen and nitrogen species, suggesting that DNA damage 
may be involved in the pathogenesis of OA. 

T6 
IMMUNO-SPIN TRAPPING OF OXIDATIVELY GENERATED DAMAGE TO THE 
GENOME Dario C. Ramirez, Sandra E. Gomez-Mejiba, and Ronald P. Mason, Laboratory of 
Pharmacology and Chemistry, NIEHS, NIH, DHHS. 111 T. W. Alexander Dr., MD F0-02, 
Research Triangle Park, NC 27709.e-Mail:ramirezl@niehs.nih.gov 

Oxidatively generated damage to DNA must be repaired to ensure the continuity of the cell's 
normal life. Most of the techniques used to study oxidatively generated damage to the DNA are 
based on the detection of final oxidation products such as 8-oxo-7,8-dihydro-2' -deoxyguanosine 
(8-oxo-dG). However, 8-oxo-dG can be repaired by cell glycosylases and/or excreted: and its 
usefulness as a biomarker has been questioned due its artifactual generation during sample work
up and analysis. We thought that by detecting DNA radicals it must be possible to achieve an 
early and more sensitive and specific characlerization of the oxidatively generated darn0:tge to the 
genome than detecting final products of oxidation. To increase DNA radical lifetime the nitrone 
spin trap 5,5-dimethyl-l-pyrroline-N·oxide (DMPOJ can be used because it possesses low 
toxicity and a convenient pharmacokinetics in biological systems. DMPO accesses the cell and 
traps, in situ and in real time, DNA radicals in the nucleus and/or mitochondria of cells exposed 
10 an oxidizing insult forming DMPO·DNA radical adducts (radical adducts). However. the 
analysis of DNA radicals and radical adducts is difficult in biological systems due to the time 
required 10 isolate the DNA from the biological malrix relative to the decay of parent radical(s) 
and/or radical adduct(s). Radical adducls decay to DMPO-DNA nitrone adducts (nitrone 
adducts). in which DMPO is stably bound to the DNA f<Jcilitating their extraction and analysis. 
Accordingly. we huve developed a new technology to detect oxidatively generated damage to the 
DNA through the defection of DNA radicals called immuno·spin !rapping (ISTJ. IST involves 
three main steps: i) !rapping. in situ and in real time. DNA radicals with DMPO. thus forming 
DMPO-DNA nitrone adducts (nitrone adducts); ii) puritication of nitrone adducts; and iii) 
analysis of nilrone adducts by heterogeneous immunoas~ays using antibodies againsl DMPO. 
The sensitivity <.1f the original IST analysis of DNA radicals {Nature Meth. 1006, 3; 123· 127) has 
been enhanced and applied Ill de1ec1 DNA radicals in known m<.xiels of genotoxicicy. 
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Pl 
DISTRIBUTION OF PROTEIN OXIDATIVE MODIFICATIONS BECOMES 
POLYMODAL UPON OXIDATION-INDUCED UNFOLDING Sanjay Venkatesh [!]. 
Joshua S. Sharp [2] and Kenneth B. Tomer [2); (I] Departmenl of Chemistry. L'niversity of 
North Carolina al Chapel Hill. Chapel Hill. NC 27599 and [21 Laboratl)fY of Structural Biology. 
National Institute of Environmenlal Health Sciences, NIH. DHHS, Research Triangle Park. NC 
27709 

Experimental strategies aimed at analyzing proteins through protein chemistry must ensure that 
modification events do not gros~ly alter lhe structure of 1he protein. The aim of this project was 
to develop a technique to quickly and easily identify any confonnational changes to the protein 
by monitoring the rate of protein chemical modification. The accuracy of this technique was 
verified by examination of the corresponding circular dichroism spectra. Reactive sites of 
proteins are modified by chemical reagents at a rate ba<;ed on a combination of their chemical 
reactivity and their accessibility to the modifying reagent. Modifications that cause the protein 
to unfold will result in a greater accessibility of other reactive sites, and therefore a higher rate of 
reaction. We hypothesize that changes in protein structure due to covalent modification of the 
protein will be reflected in a change in the rate of modification of the protein, which will be 
readily apparent in the distribution of modification states. In testing our hypothesis, we oxidized 
several small model proteins, lysozyme, ~-lactoglobulin A. and ubiquitin, using hydroxyl 
radicals derived from ©-irradiation of water. The proteins were irradiated at different time 
points and then analyzed using electrospray ionization ma<;s spectrometry and circular dichroism 
spectroscopy. The mass spectra of the proteins showed a shift from a uni-modal distribution of 
oxidation states to a poly-modal distribution as the irradiation time increa~d. reflecting a change 
in the rate of protein oxidation. Examination of the corresponding CD spectra showed that the 
appearance of poly-modal modification distributions corresponded with signiticant 
conformational change:-. in the proteins. These data indicate that there is a link between the 
distribution of oxidalion states of a protein (and therefore, the apparent rate of oxidation) and the 
conformational changes of that protein. suggesting that monitoring of the rate of modification of 
proteins would be of use in determining if covalent modification strategies are causing 
conformational changes. 

P2 
RECOMBINANT EXPRESSION OF GLUTATHIONE REDVCTASE FROM 
COWELUA PSYCHREYTHREAEA IN ESCHERICHIA COU Mikyoung Lee .Ii 11 ]. 
Callie Barnwell [2]. Alice Lee [I]. Wendy BoS> [3]. Amy Grunden [I]: [I] Department of 
Microbiology: [2) Department of Zoology; [3J Departn1ent of Botany. N<-1rth C'arlllina State 
University. Raleigh. NC' 27695 

Linder certain environmental stres:-.es sut:h as expo!<>ure 10 extreme temperatures. radiati<ln, and 
dehydralillTI. plant:-. face the challenge!<> of protet:ling protein structure and prevenling cellular 
damage. One method n11crobial extrenltlphiles utilize under !<>UCh conditi(lns is the formation (lf 
adducls be1y,,•een thilll grllups of the prtlleins and the !<>mall pep1ide. glulathillne. Glutathione 
reductasc reduce!<> g:lutathi<lne din1crs to nlOTI<lmer,. The reducell gluta1hitlne i!<> then free f(l react 
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with sulthydryl groups on proteins, forming adducts and stabilizing disulfide bonds. Coln·ellia 
ps_vchrerythraea is a psychrophilic marine bacterium, which has been isolated from Arctic sea 
ice and grows at lemperatures ranging from -6 to I 9°C. Glutathione reductase (GOR) from C. 
ps_rchre0·thraea is stable at low temperatures and could be engineered into plants to aid in 
combating rapid changes in temperature and to protecl against freezing and oxidative stress. C. 
psJ'!'href}·thraea strain 34H was cultured in marine broth at 4 'C for genomic DNA isolation. 
Two different constructs were designed to express the recombinant GOR protein. In the first 
construct, GOR was cloned into the pBAD/HisA expression vector, generating a recombinant C. 
p.~.vchrer.vthraea GOR protein with an N-terminal tag consisting of 6 histidine residues (His6 -

GORJ. Protein expression was optimized for transformed E. coli cells. The Hisb-GOR protein 
was purified and enzyme assays were performed to verify the activity. For the second GOR 
expression construct, the IMPACT (lntein Mediated f:urification with an Affinity Chitin-binding 
Iag) system was used. The IMPACT system vector (pTYB2) features an inducible self-cleavage 
activity of a protein-splicing element (termed intein) to separate the target protein from the 
affinity tag, resulting in the production of an untagged recombinant protein in a single 
chromatographic step. The C. ps.vchrer~/thraea GOR was cloned into pTYB2 vector and over
expressed in £. coli strain ER2566. The C. ps_vchrerythraea GOR protein wal'o purified and 
enzyme assays were performed to measure activity. 

P3 
EFFECTS OF MECHANICAL STRETCH ON FETAL LUNG TYPE II EPITHELIAL 
CELLS Kenny Esho [IJ, Hyeon Sao Lee [2], Juan Sanchez-Esteban (2]; [l] North Carolina 
A&T State University. Greensboro, North Carolina, [2] Brown University Medical School, 
Providence, RI 

Many premature infants require mechanical ventilation for survival. However, overdistension of 
the lung by mechanical ventilation can produce an inflammatory lung disease called 
Bronchopulmonary Dysplasia (BPD). The mechanisms by which mechanical ventilation leads to 
BPD are not fully understood. We hypothesized thal mechanical stretch induces Jung 
inflammation by increa..,ing apoptosis, cytotoxicity and proliferation of felal type II epithelial 
cells. In addition, we speculated that this inflammatory response is mediated by imbalance 
between pro- and anti-inflammatory cytokines. Fetal type JI epithelial cells were isolated on day 
19 of gestation (term=22) and plated on Bioflex plates coated with fibronectin. Monolayers were 
then exposed to cyclic mechanical strain to simulate mechanical ventilation, using the Flexercell 
4000 Strain Apparatus. Non-strained cells were otherwise treated in an identical manner and 
served as controls. Cell proliferation was analyzed by DNA incorporation of the thymidine 
analog 5-bromo-2'-deoxyuridine (BrdU). Type JI cell cytotoxicity wa<; assessed by lactic acid 
dehydrogenase (LDH) release. Detection and quantification of apoptotic cells were performed 
using lhe terminal deoxynucleotidyl transferase-mediated dUTP-FITC nick-end labeling method 
and by fluorescence microscopy. Our resulls shoY.r lhat 20S- mechanical stretch increases lype II 
cell proliferation by 3-fold when compared to unstretched control samples ( IOS- versus 3%, 
respectively). Similarly. mechanical strelch increases LDH release (14<:f) compared to 
unslretched samples ( 109'c). In contrast, 20%- mechanical strain does not affect apoplosis index. 
These findings suggest that mechanical distenlion of this magnitude induces necrosis of fetal 
type 11 cells. \1.'hich in lum stimulates cell proliferation hl restore normal cell population and 
alveolar structure caused by lung injury (overstrelching ). 
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P4 
A STUDY OF VARIATIONS IN SOIL AND WATER CHEMISTRY OF SELECTED 
PONDS AT BROOKHAVEN NATIONAL LABORATORY Jamie S. Brungard(!], Nina S. 
Kean [I]. Georgia L. Sawyer [I), Roy Coomans (I] and Timothy Green (2]; [I) North Carolina 
A&T State University. Greensboro. NC 27411. {2) Brookhaven Nalional Laboralory. Upton. NY 
11973. 

Brookhaven National Laboratory <BNL). a 5.265-acre site, contains a variety of wetlands; 
included are coastal plain ponds, vernal ponds, recharge basins, and streams. Wetland habitats in 
Pine Barrens communities serve important ecosystem functions including providing critical 
habitat for the state endangered tiger salamander (Arnb_rsto11u1 tigrir111111) and a number of other 
rare species. Survey techniques were used to gather information on soil and water chemistry of 
seven coastal plain ponds al BNL: four natural ponds. one man-modified pond, and two man
made ponds. Each pond was tracked using Global Positioning System (GPS) technology and 
mapped using ArcGIS. Five water samples were collected at each pond; nine soil samples were 
collected at five of the seven ponds. Water samples were analyzed for iron, sulfate. total 
chlorine. copper, aluminum. nitrate, phosphorus, tannin-lignin. suspended solids. hardness, total 
chromium, and molybdenum using HACH DRELJ2000 and HACH CEU890 water test kits. 
Soil samples were analyzed for pH, nitrate nitrogen. phosphorus. potassium, aluminum. ferric 
iron, magnesium, sulfate, calcium, and chloride using LaMotte soil test kits. Soil temperature, 
color, texture, structure. and consistency were also detennined. A YSI 650 MOS meter with 
multi-probe was used to field-test water temperature, pH, dissolved oxygen, turbidity, and 
conductivity al each sample point. The pH and temperature of the soil around the natural ponds 
was significantly lower than that of the anthropogenic ponds. The pH of the water from the 
natural ponds was significantly more acidic and the tannin-lignin content significantly higher 
than that of the anthropogenic ponds. We propose that these differences in the soil and water 
chemistry of the ponds can be explained by the nature of the surrounding vegetation. The results 
of this study provide ba..-.eline data for monitoring pond health in the future and for assessing the 
suitability of ponds a~ breeding sites for tiger salamanders. 

PS 
A COMPARISON OF WATER CHEMISTRY BETWEEN NATURAL, MODIFIED, AND 
MANMADE PONDS WITHIN BROOKHAVEN NATIONAL LABORATORY 
PriscUla D. Randolph, Roy C'oomans (North Carolina A &T State l.lniversity. Greensboro, NC 
27411 ). Timothy Green (Brookha\-·en National Lahoratory, llpton. NY 11973) 

Brookhaven National Laboratory ( BNLJ is located in the center of the Long Island Pine Barrens. 
Within BNL 's 5.265-acre site there are numerllUS coastal plain ponds. These ponds provide 
\'aluable breeding sites fllr the State endanger tiger .salamander (An1h.r.~lt>'"" tixrin1011). Water 
-.amples were collected frc.1m seven cl1a..,tal plain ponds on BNL wa" te!<.ted: four natural. one 
man-modified. and t\\'O mann1ade. fi\'e water samples v.'ere collected from each pond. An eTrex 
Vista Cx Global Pl1sitioning Sy!<.tem \\'as used to mark each Y•ater san1ple point. A YellllV/ 
Springs Instrument 659 MDS meter fitted with a multiprobe v.·as utilized to determine 
temperature. pH. dissl1lved oxygen. condu .. :tivity. and turbidity at eaL·h sample poinl. Waler 
samples were anal)'Zed for sulfate. nitrate. iron. phc1-.pht1rus. chlorine. calcium. magnesium, 
copper. tannin-lignin. chron1iun1. n1olybdenum. alur11inum. and -.uspcnded solids using Hach 
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DREU2(H)() and CEU890 water test kits. The pH in the anthropogenic ponds was found to be 
more basic than that of natural ponds. Phosphorous, tannin-lignin, and hardness (magnesium and 
calcium) were elevated in the natural ponds when compared to manmade and modified ponds, 
but only the difference in tannin-lignin content proved statistically significant. The natural ponds 
were shaded by the canopy of the surrounding forest while the manmade and modified ponds 
where located directly in the sun. This had an affect on \\iater temperature. The results from the 
other 12 tests did not show a significant difference between ponds when compared as groups 
{Natural VS Manmade or modified). The results of this research will give environmental 
scientists an insight into waler chemistry and interrelationships between abiotic and biotic factors 
and v.rill enable BNL to optimize the management of amphibian and reptile habitats. 

P6 
EXPRESSION OF CDC13 AND RAPI IN YEAST KLUYVEROMYCES LACTIS 
Iman K. Belcher. Ondrej Sprusansky, Michael McEachem. Department of Genetics, Davison 
Life Sciences Building, University of Georgia, Athens, GA 30602-7223 

Telomeres are composed of repetitive, non-coding nucleotide sequences at the ends of 
chromosomes. Telomeres and the associated complex of telomeric DNA binding proteins, 
including CDC!3 and RAPI, fonn a protective cap at chromosome ends that help maintain 
genome stability, and allow cells to dislinguish natural chromosome ends from DNA double
stranded breaks (DSBs). The regulation of the size and maintenance of telomeres has 
implications in the development of human cancer cell lines, and human aging. The CDCI3 and 
RAP I proteins in the model yeast organism Kluyveromyces lactis are essential proteins that are 
involved in positive and negative regulation of telomeric length. We attempted to produce a 
plasmid that would over express the genes encoding CDCl3 and RAP! proteins. IPTG 
induction of the E.coli bacterial host strains yielded total protein frdctions of expressed cloned 
genes. The proteins were harvested, and their expression levels determined by SDS-PAGE. 
CDCl3 expression was abandoned due 10 time constraints and experiment delays. However, 
RAP! protein expression was achieved although expression levels were low. Future experiments 
will include native protein purification procedures carried out on a nickel agarose gel, ultimately 
resulting in purified proteins that can be used for future binding a~says with differing telomeric 
probes. 

P7 
METABOLIC ACTIVATION OF 5-METHYLCHRYSENE AND ITS DIOL IN V79MZ 
CELL STABLY TRANSFECTED WITH HUMAN CYPIBI OR CYPIAI WITH OR 
WITHOUT HUMAN GSTpi Sarfaraz Ahmad, Sandra Leone-Kabler, Johannes Doehmer' 
and Alan J. Townsend Department of Biochemistry. Wake Forest University School of 
Medicine, Winston-Salem. NC, USA and 1GenPharm Tox., Munich, Germany. 

5-Methylchrysene (5-MC). a methylated polycyclic aromatic hydrocarbon (PAHJ, i!. an 
environmental pollutant that i!. activated by phase I cytochrome P-450s (CYPs) to reactive 
electrophilic metabolites thal are toxic. mutagenic, and carcinogenic. Glutathione-S-transferases 
(GSTs) are phase II enzymes that conjugate reactive electrophiles with glutathione to reduce 
their toxic effects. 
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The pre!.Cnt s1udy investigate" the effect!-. of competition bel'W'een metahnlic activation ven.uo; 
detoJ1;ification on the cytotoxicity and mutagenicity of 5-MC and its dihydrcxliol intermediate (5-
MC-1,2-dicllJ in V79MZ cells stably transfected with human CYPI BI or hCYPIAI. either alone 
(V79MZh!Bl or V79MZhlAI. respectively) or together v.·ith transfected human GSTPI 
CV79MZhCYPIBI + hGSTPl-26 or V79MZhCYPIAI + GSTpl-23. respectively1. 5-MC 
cytotoxicity v.·as modestly but significantly enhanced about 1-fold in V79MZhCYP I BI cells as 
compared to lhe V79MZ control line. Co-expression of hGSTP I in these cells did not 
signiticantly prcltect against 5-MC toxicily. The loxicity of 5-MC was similar to the parenl 
V79MZ line in cells expressing hCYP I A I. \\'ithout or with hGSTP I expression. In contrast. 5-
MC-1,2-diol (a dihydrodiol metabolite of 5-MCJ \.i.:as > 20-fold more cytotoxic in cells 
expressing either hCYP I BI or hCYP I A I as compared to control V79 MZ cells. Cells 
expressing bolh hCYP and hGSTPI were approximately 3- to 4-fold less sensitive to S-MC-1.2-
diol toxicity (IC,,, in hCYPIB!+GSTpi-26 = 0.164±0.018 or hCYP!Ai+GSTpi-23 = 
0.136:t(l034 µMl as compared to cells expressing only hCYPIBI or hCYPlAI, respectively 
(IC,,,= 0.058 ±_0.007 µM. or 0.035 ± 0.008 µM. respectively!. While neither 5-MC nor 5-MC-
1.2-diol were mutagenic in V79MZ control cells (0-5 mutants), both 5-MC and 5-MC-1,2-diol 
were mutagenic in cells expressing hCYP I B 1 or hCYP I A I (336 ± 48 vs. 500 ± 45 mutant 
colonies per million cells, respectively). In contrast, 5-MC-1,2-diol was more mutagenic in 
hCYPJBl cells (650±18 mutants) as compared to hCYPIAl cells (272±23 mutants). Either S
MC or 5-MC-1,2-diol were relatively 2-4 fold less mutagenic in cells co-expressing either hCYP 
together with hGSTPI. These results demonstrate that the 5-MC-1.2-diol metabolite is 
considerably more cytotoxic and mutagenic than the parent compound (5-MC'J in cells 
expressing hCYPI BI or hCYP I A I, and that that hGSTPI expression can play a significant role 
in detoxification of 5-MC-1.2-diol. 

P8 
OVEREXPRESSION OF PYROCOCCUS FURIOSUS SUPEROXIDE REDUCTASE IN 
ARABIDOPSIS ENHANCES HEAT TOLERANCE Yang ,Ju Im [I]. Mikyoung Ji [2]. Alice 
Lee [2]. Amy Grunden [2] and Wendy Boss f I]. [I I Department of Plant Biology and 
(2] Depanment of Microbiology. North Carolina State University. Raleigh NC 

Reactive oxygen species (ROSI. including superoxide. hydrogen peroxide. and hydroxyl 
radicals. are produced as a part of basal metabolism and in response to environmental cues. ROS 
can serve as signaling molecules: however. the accun1ulation of ROS causes damage to living 
organisms. Pyr1>cocc11s.f"uric1su.\ superoxide reductase (SORJ is a thermostahle archaeal enzyme 
that reduces superoxide without producing molecular oxygen unlike plant superoxide dismutases 
<SODJ. Our hypothesis \\'as that SOR which is n(ll found in plants \.\.'Ould prc_lvide a more 
effective ROS reducing -;ystem. We overexpressed P .. fl1ri<1s11.\· SOR in Arahidopsis and pr(lduced 
a functional prl1tein. Importantly, pr{1ducing P . .fi1rios11.\· SOR increased heat toleranl·e. 
Specifit•ally. SOR transgenic seeds had a 4-fold higher gern1inatit)fl rate after cxpt.l,ure l(l 45 °C' 
for 5 hour-.;. In addition. dark grll\.\'O seedlings l<Jlerated a heat treatment c_1f 48 °C' fc_1r 30 min. Our 
results indicate that plants producing the funcltonal P .. furi<1.\11.,· SOR ha\'e enhanced heat 
ttllerance y,1ithou1 affecting plant grtl\.\'lh and develnp111ent. 
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P9 
USING IN VIVO DNASE I FOOTPRINTING TO MEASURE QUANTITATIVE 
CHANGES IN TRANSCRIPTION FACTOR BINDING FOLLOWING IN UTERO 
PHTHALATE TREATMENT AJ. Kuhl. S.M. Ross. and K.W. Gaido. ClJT Centers for 
Heahh Research, 6 Davis Dr. RTP. NC 27709 

Often exposure to environmental chemicals can induce changes in gene expression leading to a 
variety of developmental and physiological problems. Previous ~:ork in this laboratory and 
others ha~ demonstrated that in utero exposure to phthalate esters reduced transcription of 
enzymes involved in testosterone biosynthesis. Reduced testosterone levels during a critical 
period of male reproductive development likely leads to an observed feminized phenotype 
characterized by malformed epididymides. hyposipadias, cryptorchism, and retained thoracic 
nipples among others. Understanding the underlying mechanism associated with phthalate esters 
will aid in assessing the human risk to these chemicals. Traditional methods for analyzing 
protein-DNA interactions include i11 i·ii·o footprinting and chromatin immunoprecipitation 
(ChlP). However, ChIP does not provide binding location, and conventional footprinting is too 
insensitive for comparing protein binding in toxicological studies. Jn this study, in i•ivo DNase 
footprinting was adapted for use with the automated DNA sequencer to provide a semi
quantitative map of changes in DNA-protein interactions in the proximal promoter region of the 
steroidogenic acute regulatory (SIAR) protein. StAR is the rate-limiting step in the testosterone 
biosynthesis pathway and is down-regulated following in utero di-butyl phthalate (DBPJ 
treatment in rats through an unknown mechanism. In 1•il't) footprinting identified four regions of 
altered DNa<;e digestibility following DBP treatment at four locations. ChlP assays confirmed 
changes in protein binding levels of SF-1 and c/ebp p and suggest a disruption of cooperation 
between these factors is involved in DBP induced transcriptional changes. When combined with 
ChlP. the novel footprinling assay outlined here provides a map of i11 1'ivo protein-DNA 
interactions and changes in the structure of transcriptional machinery following an exogenous 
chemical treatment. 

PIO 
THE TIME COURSE FOR EXPRESSION OF NORMAL HUMAN BRONCHIAL 
EPITHELIAL (NHBE) CELL GENES INVOLVED IN SPECIFIC BIOLOGICAL 
PATHWAYS FOLLOWING EXPOSURE TO CIGARETTE SMOKER. Parsanejad fl]. 
W.R. Fields fl, 2]. W. T. Morgan f2]. B.R. Bombick f2], D.J. Doolittle [I. 2J. J1] Department of 
Physiology and Pharmacology. Wake Forest University School of Medicine, Winston-Salem. 
NC, [2] Research and Development, R.J. Reynolds Tobacco Company. Winston-Salem, NC 
27105 

Specific gene expressi{ln changes hi:tve been identified as indicators of inflammalion. oxidative 
stress and DNA damage. Previously. our laboralory reported induclion of GADD45. p21, COX-
2, [L-8. HO-I and HSP70- I in NHBE cells exposed to smoke. C'urren1ly. our objective is to 
evaluate the lemporal expression of genes associated " 1ilh specitic injury and repair palhways 
folloY.:ing cigarette smc_1ke exposure. NHBE cells were exposed lo whole smoke 
(0.03/0. J 2mgWTPM/L: I hJ generaled from Kentucky Reference 2R4F cigarettes under Federal 
Tr..1.de C{lmmi~si{1n conditions. followed hy gene expression analy~is I. 4 and 24 hours after 
exposure. Thi;: exprt:ssion of 84 gt:nt:s. representing 18 signal transduction pathways \\'as 
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examined by real-time quantitative PCR and PC'R arrays. A confidence ~ore (C'SJ, calculated 
based on statistical analysis of the degree and reproducibility of changes in expression. y,.·as U!-.ed 
to assess the significance of observed changes. Overall. 28 genes exceeded the critical CS. 
indicating that a broad range of genes wa' affected by the smoke. One hour after exposure. the 
CS was exceeded for 4 and 12 genes at the lo"'' and high level-. of exposure, respectively: al 4 
hours after exposure. the CS was exceeded for 4 and 11 genes. respectively. Twenty-four hours 
after exposure. the CS was exceeded for 0 and .S genes. respectively. Stimulation of NIAP, an 
apoptosis inhibitor. suppression of NFKB I and MYC. repre~nting pro-apoplotic activity. and 
down-regulation of TCF7 and up-regulation of KLK2. representing anti-proinflammatory 
responses. respectively. \\.'ere altered 1 hour after exposure. Stimulation of genes, including TNF, 
LT A. SELPLG and [L-8. representing inflammatory response, MMP-10. representing repair and 
wound healing activity. and GREB I and EGR I, representing growth activity, exceeded the CS 4 
hours after exposure. suggesting tissue repair in this period. While most genes returned to 
ba~line expression 24 hours after exposure, IL-8 and SELPLG remained elevated suggesting 
activity of inflammatory signaling in this period. 

Pll 
A UNIQUE ERROR SIGNATURE FOR HUMAN DNA POLYMERASE v 
Merg:des E. Arana [I), Kei-ichi Takata [2), Miguel Garcia-Diaz [I], Richard D. Wood [2) and 
Thomas A Kunkel [I]; [I) Laboratory of Molecular Genetics and Laboratory of Structural 
Biology. NIEHS, National lnstitutes of Health, Research Triangle Park, North Carolina 27709 
and [2] University of Pittsburgh. Hillman Cancer Center. Molecular Oncology, Research 
Pavilion. Suite 2.6. 5117 Centre Avenue, Pittsburgh. PA 15213. USA. 

Human DNA polymera-;e v is one of lhree A family polymerases conserved in vertebrates. 
Although its biological functions are unknown. pol v has been implicated in DNA repair and in 
translesion DNA synthesis (TLS). Pol v lacks intrinsic exonucleolytic proofreading activity and 
discriminates poorly against misinsertion of dNTP opposite template thymine or guanine. 
implying that it should copy DNA \.Vith low ha~ substilution fidelity. To lest this prediction and 
to comprehensively examine pol v DNA synthesis fidelity as a clue to its function. here we 
describe human pol v error rates for all 12 single base-base mismatches and for insertion and 
deletion errors during synthesis to copy the lucZ a-complementation sequence in M 13mp2 DNA. 
Pol v c~fies this ~NA with_ average single-base insertion and deleti~1n ~rror rates of 7 x _10·-" and 
16 x 10 ·.respectively. This accuracy 1s comparable to that Llf replicative polymerases tn the B 
family, lower than that of its A fan1ily homolog. human pol v. and much higher than that llf Y 
family TLS polymera"ies. In contrast, the average single base suhstitution error rate of human 
pol vis 3.5 x 10·-~. which is inaccurate compared to the replicalive polymerases and comparable 
to Y fan1ily polymera.~s. Interestingly, the vasl majority of errors made by pol v reflect stable 
misinCl)rporJlion of dTMP opposite template G. at average rates that are much higher than for 
homologous A fa111ily members. This pol v eITllr is especially prevalenl in sequence contexts 
\\'herein the template G is preceded by a C-G or G-C base pair. v.·here err(1r rates can exceed 
IO'K. An1ino acid sequence alignn1ent:-. based on the strul.'lures of more a1.·cur.tte A family 
polymerases suggest substantial difterenl·e:-. in the 0-helix of pol v that could ct1ntribu1e ttl 1his 
unique err(1r signature. 

20 

I 
I 
I 
I 
I 
I 
I 
I 
i 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

INDEX 

Talk/Poster Competition 

~---------- _____ N_o_. __ ,,_ ___ Participants 
Ahmad, S P7 i Post-Doc Poster ...; 

Arana. ME Pl I : Post-Doc Poster 
__ B~am~w_e_ll=. C~_- f ___ P_2_ --------i 

Belcher IK r P6 -------;Student Poster I . - --
Bombick, BR PIO 

' 
Boss, W _P2,P8 ' -Brungard, JS P4 

' - - ---
Chen, A TS 

Coomans, R P4,PS 
Dance, ST Tl Student Talk 

Davies, CM TS 
Doehmer, J P7 

" 
Dolinoy, DC Tl Student Talk 
Doolittle, DJ PIO 

Esho, K P3 Student Poster 
Fermor,B TS Post-Doc Talk 
Fields, WR PIO -
Floyd, HS T2 ' -

Gaido, KW P9 
Garcia-Diaz, M Pl I 

Gomez-Meiiba, SE T6 - --
Green, T ' P4,PS 

Grunden, A ' P2,P8 -
Guilak, F TS 

Heidenfelder, BL T4 Post-Doc Talk - -·-
Im, YI P8 Post-Doc Poster ----

Imlay, IA S3 Invited ~ak.er 
Ii, ML P2.P8 Student Poster 

lirtle, RL Tl 
1--. - -

Kean, NS P4 
- -- -

Kock, ND T2 
- ------- -

Kuhl, Al P9 Post-Doc Poster ' 
- - ---+-- - -- ------ - -----< 

~ ____ J;.un~el,TA __ ___fl__!__ _ _______ _ 
'------ La-.:._JM ____ _;_ T3 I _ _ _ __ 
___ LeDo_':JX~P SI __ -+ __ !r:i"'._it~~--~<:l:~er __ _ 

Lee, A P2. PS ' 
------ ---~ ---+ 
--~Lee,HS ___ -~- ~P~3 __ 

Lehmann. DW T3 
r-~Le-one-Kabfer~S- -- - - P7 - -
---- -------------I 

Le\:~e._J ___ _ _ _ ___ T3 _ _, 

Studenl Talk 
- -

21 



Mason. RP 
McEachem. M 

_ __ JVliller, MS 
i -

· Moore, JE · ' -------- ~ 
L. _Morgan, \VT _ , 
l___ _Nlosely. LI_ __ , 

T6 
P6 
T2 

- - -- - - -------t-
T2 . 

PIO 
--'- --

T2 

I 

- , 
' 

__ P~~anejad. R_----+ __ PIO ____ po~t-Qoc Po~ter _J 
Ramirez. DC T6 Post-Doc Talk 1

1 

- ----+ - ----- --- --- -- ---- 1 
Randolph, PD J __ _I'S_ ____ Student Poster ~ 

_ _ Ross, SM __ _ f __ _l"l____ _ _ _J 
Sanchez-Esteban. J _ P3 ·- --. ----------;--- - -

Sawyer, GL P4 Student Poster 
----Sharp, JS ___ __i -~_::__Pl --~ t-- ::::-_::-:: 

___ Son,J _________ TS ____ _ 
_ Sprusansky, o__ P6 --+- ________ _ 

I Swenberg, J~ _ _ _ _ ____§1_ _ Invited ~peak.er 
Takata, K _ l'l_I_ __ 

Tomer, KB _ -----~-- -+--- ______ _ 
Townsend, AJ __ _ __ p_?_ ____ -+--- _____ _ 

~::~:~~~~ --- _- P~lil_--_-__ t_=_S~-u-~ent Poster __ -._~j 
L __ Wood, RD __ _ 

22 

I 
I 
I 
I 
I 
I 
I 
I 
i 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
i 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Genetics and Environmental Mutagenesis Society 

P.O. Box 13475, Research Triangle Park, North Carolina 27709 
Web: www.ncneigflbors.com/GEMS email; gems@scientist.com 

MEMBERSHIP APPLICATION OR RENEWAL FORM 

City: _____________ State: ___ Zip code: ___ _ 

Telephone No:-----------------------

E-mWI: _________________________ _ 

Please include email, which is used for GEMS meeting notifications and updates. 

Membership Due.\; Students - $5/yr; - regular$JO/ yr 
(Circle one) 

Ami. Paid$ ___ _ 
Total Paid $ ___ _ 
X years paid __ _ 

Please check if you are a NEW MEMBER 

Would you be willing to run for election as a Councilor or Officer of GEMS? Yei._ No_ 

Send to: Susan M. Ross.. Treasurer 
GEMS 
P.O. Box 13475 
RTP, NC 27709 

Please make checks payable lo GEMS. 

Please check if you need a receipt. 
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