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DIR RECRUITMENTS

Director, Clinical Research Program

The NIEHS is searching for a senior investigator to direct its Clinical Research Program. The
Director, Clinical Research Program, is responsible for the development, administration,
coordination and oversight of investigator-initiated clinical research; provides general advice to
the Director and Scientific Director, NIEHS, on matters relating to human and clinical studies;
supervises the Office of Research Compliance; and develops policies and programs for the
execution of clinical research at NIEHS. The Clinical Director is responsible for creating and
maintaining a research environment in which clinical findings influence the direction of
laboratory studies and laboratory findings are applied back to the clinical and clinical research
communities. The incumbent will facilitate intramural clinical research by identifying
opportunities for translating basic science into clinical studies. The Clinical Director will ensure
that Institute research reflects the highest standards of scientific excellence and ethical conduct
for the protection of human subjects. The incumbent will review matters pertaining to the
provision of patient care in research protocols and oversee research allocation, scientific review,
and recruitment of staff. The Clinical Director will provide advice and training on the conduct
of clinical studies, facilitate clinical research collaborations between intramural and extramural
investigators, and develop long-range clinical research goals and objectives relevant to the
mission of NIEHS. It is expected that the successful candidate will oversee a personal clinical
research program that will involve some combination of outpatient oriented studies within the
Clinical Research Unit, epidemiological studies, basic laboratory studies, or inpatient studies at
the Clinical Research Center in Bethesda. Emphasis will be placed upon investigators with a
primary research interest in clinical research; however, the selected candidate may have a modest
independent basic laboratory research program, particularly if the basic research intersects with
the candidate’s clinical studies. Dr. Carter Van Waes, Clinical Director, National Institute on
Deafness and Other Communication Disorders is chair of the search committee. A Candidate has
been identified.

Investigators in the areas of Molecular and Cellular Signaling, Neuroscience, and
Developmental or Reproductive Biology

The National Institute of Environmental Health Sciences is recruiting for multiple full-time
appointments at either the tenure-track or tenure-eligible level in the areas of Molecular and
Cellular Signaling, Neuroscience, and Developmental or Reproductive Biology. The successful
candidates are expected to lead innovative, independent research programs on any fundamental
aspect of research in the above three areas of interest which form a basis for understanding the
effects of the environment on human health. Applicants should have a Ph.D., M.D. or equivalent
doctoral degree with at least 3 years of postdoctoral research experience in their field and an
outstanding publication record. The emphasis will be on identifying exceptional scientists with
innovative and productive research programs. Evaluation of applications has begun. Dr. Trevor
Archer, Chief, Laboratory of Molecular Carcinogenesis, is chair of the search committee.
Candidates have been identified.

Investigators in the areas of Biostatistics, Bioinformatics, and Computational Biology
The National Institute of Environmental Health Sciences is recruiting for multiple full-time
appointments at either the tenure-track or tenure-eligible level in the areas of biostatistics,



bioinformatics, and computational biology. The successful candidate will develop and direct a
high-quality, independent research program on analytic methods applicable to understanding the
effects of the environment on human health. Applicants should have a Ph.D. or equivalent
doctoral degree and a proven record in the development of analytic methods with biomedical
application. Experience working with epidemiologic or high dimensional genetic, epigenetic, and
genomic datasets is highly desirable, but not required. Evaluation of applications has begun. Dr.
Jack A. Taylor, Epidemiology Branch and Laboratory of Molecular Carcinogenesis, is chair of the
search committee. A tenure-track and tenure-eligible candidate have been identified.



NEW HIRES AND CHANGES IN DIR LEADERSHIP

Clinical Director

Dr. Janet Hall has tentatively accepted our offer to be Clinical Director at NIEHS. Dr. Hall is
currently a Professor of Medicine at Harvard University and serves as Associate Chief of the
Reproductive Endocrine Unit at Massachusetts General Hospital. Dr. Hall received her M.D. in
1981 from McMaster University, completed her residency in Internal Medicine at McMaster
University and an Endocrinology fellowship at Massachusetts General Hospital. She is an
international recognized physician-scientist who studies human reproductive physiology and
pathophysiology with a view to translating this information to benefit women with reproductive
disorders. She is the Past-President of the Endocrine Society which has over 17,000 members
worldwide. She also has served on numerous NIH Special Emphasis Panels and numerous
Editorial Boards. Dr. Hall is expected to begin work at NIEHS on September 21, 2014.

Earl Stadtman Tenure-Track Investigators

Dr. Robin Stanley from the Laboratory of Molecular Biology at National Institute of Diabetes and
Digestive and Kidney Diseases, NIH, Bethesda, MD, has been offered a tenure-track position in
DIR at NIEHS. Dr. Stanley studies the regulation of autophagy and ribosome biogenesis by the
target of rapamycin (TOR) signal transduction pathway. Dr. Stanley has accepted our offer and
will have a primary appointment in the Signal Transduction Laboratory and a secondary
appointment in the Genomic Integrity and Structural Biology Laboratory. Dr. Stanley started at
NIEHS July 28, 2014.

Biostatistics, Bioinformatics, and Computational Biology

Dr. Shanshan Zhao from the Fred Hutchinson Cancer Research Center, Seattle, WA, has been
offered a tenure-track position in DIR at NIEHS. Dr. Zhao has statistical interests in mediation
analysis, error, and high dimensional data. Dr. Zhao has accepted our provisional tenure-track
offer. She will have a primary appointment in the Biostatics and Computational Biology Branch
and a secondary appointment in the Epidemiology Branch. Her tentative start date is January 1,
2015.

Dr. Ruth Pfeiffer, from the Division of Cancer Epidemiology and Genetics, National Cancer
Institute, NIH, Bethesda, MD, is a candidate for a tenure-eligible position in the Biostatistics and
Computational Biology Branch. She is currently in discussions with the Scientific Director. Her
statistical research interests are in development of methods for family data accounting for
ascertainment, mixture models and application, methods for analysis of high dimensional data,
absolute risk modeling and power considerations for association studies.

Molecular and Cellular Signaling, Neuroscience, and Developmental or Reproductive
Biology

Dr. Dante Bortone from the Center for Neural Circuits and Behavior, Howard Hughes Medical
Institute, University of California-San Diego, La Jolla, CA, has been offered a tenure-track
position in DIR at NIEHS. Dr. Bortone studies the developmental origin of neurons in the visual
cortex. Dr. Bortone has accepted our provisional tenure-track offer. He will have a primary
appointment in the Neurobiology Laboratory and a secondary appointment in the Reproductive
and Developmental Biology Laboratory. His tentative start date is in the Spring 2015.
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Dr. Guohong Cui from the Laboratory of Integrative Neuroscience, National Institute on Alcohol
Abuse and Alcoholism, NIH, Rockville, MD, has been offered a tenure-track position in DIR at
NIEHS. Dr. Cui studies the development and function of brain circuits involved in reward
processing and locomotion. Dr. Cui has accepted our provisional tenure-track offer. He will have
a primary position in the Neurobiology Laboratory and a secondary appointment in the
Reproductive and Developmental Biology Laboratory. His tentative start date is October 1, 2014.

Dr. Jennifer Martinez from the Department of Immunology, St. Jude Children’s Research
Hospital, Memphis, TN, has been offered a tenure-track position in DIR at NIEHS. Dr. Martinez
studies how cells of the innate immune system process extracellular material, and how these
events affect subsequent immune responses. Dr. Martinez has accepted our provisional tenure-
track offer. She will have a primary appointment in the Immunity, Inflammation and Disease
Laboratory and a secondary appointment in the Signal Transduction Laboratory. Her tentative
start date is March 1, 2015.

Dr. Anant Parekh from the Department of Physiology, Anatomy and Genetics, University of
Oxford, Oxford, UK, is a candidate for a tenure-eligible position in the Signal Transduction
Laboratory. He is currently in discussions with the Scientific Director. Dr. Parekh’s research
addresses fundamental questions in intracellular calcium signaling, plasma membrane CRAC
channels and systems physiology with the aim of providing new molecular insight into the pathol’
physiology of nasal polyposis and allergies including atopic dermatitis and asthma, immune
disorders.

Dr. Francesco DeMayo from the Department of Molecular and Cellular Biology, Baylor College
of Medicine, Houston, TX, is a candidate for a tenure-eligible position in the Reproductive and
Developmental Biology Laboratory. He is currently in discussions with the Scientific Director.
Dr. DeMayo investigates the molecular regulation of cellular differentiation and physiology in
the lung and uterus in order to shed light on molecular pathways to aid in the diagnosis and
treatment of human disease with the goal of helping the design treatments for pulmonary
diseases and infertility.



TRAINING AND MENTORING

The Fellows Award for Research Excellence

The Fellows Award for Research Excellence (FARE) program was started in 1995 to recognize
scientific excellence among intramural trainees at all NIH Institutes and Centers. Trainees submit
an abstract of their research, which is peer reviewed. The FARE award program is sponsored by
the Scientific Directors, the Office of Research on Women's Health, and the Office of Education.
Each winner received a $1000 travel award to attend a meeting in the United States at which they
presented their abstract, either as a poster or a seminar. FARE winners will be invited also to
present their work at one of the FARE poster sessions that will follow each of the Wednesday
Afternoon Lecture Seminars in Bethesda, and to serve as a judge for the FARE competition next
year.

The NIEHS had 17 winners of FARE awards:

FARE Awardee Mentor FARE Abstract Title

Margaret A. Adgent, Ph.D. Walter Rogan Urinary triclosan and enterolactone: A cross
sectional study of environmental influence on gut
microbiome function

Georgia M. Alexander, Serena M. Dudek | Neuronal Activity in Hippocampal Area CA2
Ph.D. During Spatial Processing
Qing Cheng, Ph.D. Jerrel L. Yakel Activation of a7 nicotinic acetylcholine receptors

increased intracellular cAMP levels in cultured
hippocampal neurons

Senthilkumar Cinghu, Ph.D. | Raja Jothi Nucleolin regulates the homeostatic balance
between self-renewal and differentiation in
embryonic stem cells

Quaker E. Harmon, M.D., Allen J. Wilcox Risk of fetal death with preeclampsia

Ph.D.

Mallikarjuna R. Metukuri, Xiaoling Li Deletion of intestinal SIRT1 activates Paneth

Ph.D. cells, enhances intestinal inflammation, and
alters gut microbiota

Thuy-Ai T. Nguyen, Ph.D. Michael A. The p53 protein interactome is also a pS3[]

Resnick regulated cistrome

Barbara Nicol, Ph.D. Humphrey Yao Uncovering New Paradigm in Testis
Differentiation Using Mouse Genetic Models

Andrew J. Oldfield, Ph.D. Raja Jothi NF-Y specifies cell identity by promoting

chromatin accessibility for master transcription
factors at active enhancers

Matt A. Quinn, Ph.D. John A. Imbalance of endogenous glucocorticoids and
Cidlowski estrogen leads to the development of
autoimmune hepatitis like symptoms in mice
Sivapriya Ramamoorthy, John A. Glucocorticoid Receptor Isoform Knock-in Mice
Ph.D. Cidlowski have Unique Responses to Glucocorticoids




Deirdre K. Robinson, B.S.

Suzanne E.
Fenton

Assessing early developmental and pubertal
effects in CD-1 mice following in utero exposure
to bisphenol (BP) analogs

Natacha Steinckwich-
Besancon, Ph.D.

James W. Putney

Role of the calcium sensor protein, STIM1, in
neutrophil chemotaxis and infiltration into
psoriatic inflamed skin

Percy Tumbale, Ph.D. Scott Williams Molecular Mechanism of the Aprataxin-linked
Neurodegenerative Disorder - Ataxia with
Oculomotor Apraxia Type 1 (AOA1)

Erica K. Ungewitter, Ph.D. Humphrey Yao Gli-similar 3 is a master regulator of

retrotransposon silencing in male fetal germ cells

Qingshan Wang, M.D.

Jau-Shyong Hong

Ultra-low dose of diphenyleneiodonium
attenuates progressive dopaminergic
neurodegeneration and motor deficits in multiple
rodent Parkinson’s disease models

Pengyi Yang, Ph.D.

Raja Jothi

Master transcription factors establish cell type-
specific transcription attenuators for rheostat
control of gene expression

The NIH Pathway to Independence Award (K99/R00)

The Pathway to Independence (PI) Award Program is designed to facilitate receiving an RO1
award earlier in an investigator’s research career. The primary, long-term goal of the PI Award
Program is to increase and maintain a strong cohort of new and talented, NIH-supported
independent investigators. The PI Award will provide up to five years of support consisting of
two phases. The initial phase will provide 1-2 years of mentored support for highly promising,
postdoctoral research scientists. This phase will be followed by up to 3 years of independent
support contingent on securing an independent research position. Award recipients will be
expected to compete successfully for independent RO1 support from the NIH during the career
transition award period. The PI Award is limited to postdoctoral trainees who propose research
relevant to the mission of one or more of the participating NIH Institutes and Centers.

Kin Chan, Ph.D., received a K99/R00 grant for his proposal entitled, “Signatures of

environmental carcinogen exposure within single-strand DNA.” Dr. Chan will train in the
Laboratory of Molecular Genetics under the mentorship of Drs. Michael Resnick, Ph.D.,
and Dmitry Gordenin.

Tracy M. Clement, Ph.D., received a K99/R00 grant for her proposal entitled,
“Mechanisms of a Novel Actin Related Protein in Male Gametes Ensuring Fertility.” Dr.
Clement will train in the Laboratory of Reproductive and Developmental Toxicology
under the mentorship of Dr. E. Mitch Eddy.

Bret Freudenthal, Ph.D., received a K99/R00 grant for his proposal entitled, “DNA
Repair Strategies that Impact Genomic Stability During Oxidative Stress.” Dr.
Freudenthal will train in the Laboratory of Structural Biology under the mentorship of Dr.
Samuel H. Wilson.



Anne Marie Z. Jukic, Ph.D., received a K99/R00 grant for her proposal entitled, “Vitamin
D and reproduction: An investigation of human fertility and early pregnancy.” Dr. Jukic
will train in the Epidemiology Branch under the mentorship of Dr. Allen Wilcox.

Summer Internship Program Best Poster Awards

NIEHS takes a leadership role in science research and education. Scientists at NIEHS are
committed to sharing with students the intensity, excitement, sense of discipline, and tremendous
satisfaction that careers in science can impart to those who pursue them. To this end, the DIR
established the Summer Internship Program for which internships are given to outstanding high
school and college undergraduate students interested in pursuing careers in the
biomedical/biological sciences. Participants are selected by intramural scientific mentors and
spend between 8 to 12 weeks (during May through September) working on individual research
projects that bring them exposure to the latest biochemical, molecular, and analytical techniques.
There is a poster session at the end of the summer where participants display the results of their
research efforts and respond to questions as though they were participating in a national
scientific society meeting. The poster session was held on Thursday, July 24, and awards were
presented for Best Poster in three categories, High School Interns, Undergraduate Interns and
Graduate Interns. At the Awards Ceremony the following awards were presented:

High School Intern:

Tanika Bantukul, Enloe High School, Laboratory of Reproductive and Developmental
Toxicology; Mentors: Erica Ungewitter and Humphrey Yao; Poster Title: “Phenotypic
Consequences of Mid-Gestational Exposure to Low and High Levels of Di(2-ethylhexyl)
Phthalate in Male Mice”

Undergraduate Intern:

Emma Gierman, Elon University, Laboratory of Signal Transduction; Mentor: Perry
Blackshear; Poster Title: “The Effects of Microtubule-Targeting Compounds on
Tristetraprolin Production in a Murine Macrophage Cell Line”

Graduate Intern:

Kaitlyn Gam, Tulane University School of Public Health and Tropical Medicine,
Epidemiology Branch; Mentor: Dale Sandler; Poster Title: “Oil Exposure and Pulmonary
Health among Oil Spill Clean-up Workers and Non-Workers in the GuLF STUDY
Cohort”

Endocrine Society FLARE Internship

The FLARE program, which launched in August 2012 by the Endocrine Society, provides
training and professional development opportunities for senior graduate students, postdocs, and
clinical research fellows from underrepresented groups doing hormone health research. The
FLARE awards are supported by the National Institute of Diabetes and Digestive and Kidney
Diseases, part of the National Institutes of Health.

Diana Cruz-Topete, Ph.D., was one of seven young scientists to receive a 2014 Future
Leaders Advancing Research in Endocrinology (FLARE) internship at a joint meeting of
the International Society of Endocrinology and the Endocrine Society June 21-24 in



Chicago. Dr. Cruz-Topete is a research fellow in the Molecular Endocrinology Group,
Laboratory of Signal Transduction; her mentor is John Cidlowski, Ph.D.

NIGMS PRAT Fellowship

The National Institute of General Medical Sciences (NIGMS) Postdoctoral Research Associate
(PRAT) Program is a competitive postdoctoral fellowship program to pursue research in one of
the laboratories of the National Institutes of Health (NIH) or the Food and Drug Administration
(FDA). PRAT is a 3 year program providing outstanding laboratory experiences, access to NIH’s
extensive resources, mentorship, career development activities and networking. The program
places special emphasis on training fellows in all areas supported by NIGMS, including cell
biology, biophysics, genetics, developmental biology, pharmacology, physiology, biological
chemistry, computational biology, immunology, neuroscience, technology development and
bioinformatics.

Amanda Conway, Ph.D., an IRTA fellow in the Systems Biology Group, Laboratory of
Molecular Carcinogenesis, is the recipient of a 2014 NIGMS PRAT Fellowship for her
project "The role of nuclear export receptor CRM1 in gene regulation"; her mentor is
Raja Jothi, Ph.D.

NIEHS Postdoctoral Alumni

DIR has recently analyzed where postdoctoral trainees have gone upon completing their training,
what they are doing and the level of the positions they took. Below is a summary of the analysis
of 244 postdoctoral trainees that left NIEHS from July 1, 2010 through July 15, 2014.

Where did they go? What is the level of their position?
Academic Institution 101 Tenure Track faculty 50
Government Agency 36 Non-tenure Track Faculty 18
For-profit Company 70 Professional Staff 105
Non-profit Organization 9 Support Staff 10
Private Medical Practice 0 Management 9
Independent/Self-Employed 0 Trainee 24
Unknown or Undecided 27 Unknown or Undecided 27
Deceased 1 Deceased 1
TOTAL 244 TOTAL 244




What are they doing?

Additional Postdoctoral Training 20
Internship 0
Additional Advanced Degree [1 DDS, 1 PA] 2
Primarily Teaching 12
Primarily Basic Research 65
Primarily Clinical Research 10
Primarily Clinical Practice 3
Primarily Applied Research A7
Primarily Patient Care 0
Regulatory Affairs 5
Science Administration/Project Management 7
Intellectual Property/Licensing And Patenting 2
Consulting 5
Public Policy 0
Science Writing or Communications 14
Grants Management 4
Business Development or Operations 1
Computation/Informatics 9
Sales/Marketing 3
Technical/Customer Support 6
Unknown or Undecided 27
Other (Finance Administration) 1
Deceased 1
TOTAL 244
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DIR RESEARCH ACCOMPLISHMENTS FOR FY 2014

Aprataxin and threats of RNA contamination in DNA

Recent evidence indicates that transient RNA contamination in DNA exceeds all known DNA
damage combined, by 1-2 orders of magnitude. However, the consequences of RNA
contamination of DNA, and the identity of protein factors operating in this RNA-DNA realm to
protect genomic integrity remain largely unknown. NIEHS scientists investigated effects of RNA
on the critical genome maintenance step of DNA ligation, and discovered that RNA triggers
ligation failure and production of RNA-DNA lesions. Aprataxin (Aptx), a protein mutated in
inherited neurological disease, is required to resolve RNA-DNA derived lesions. Molecular
structural analysis of human Aptx/RNA-DNA complexes define the molecular mechanism for
RNA-DNA damage detection and reversal, and provide a molecular framework for
understanding human APTX mutations causing the heritable neurological disease Ataxia
Oculomotor Apraxia 1 (AOA1).

Tumbale P, Williams JS, Schellenberg MJ, Kunkel TA, Williams RS. Aprataxin resolves
adenylated RNA-DNA junctions to maintain genome integrity. Nature, 506: 111[]
115, 2014.

Hypermutation by antiviral enzymes was detected in cancer genomes

Cancer is the disease associated with multiple forms of genome instability. Recently, in part due
to efforts of NIEHS scientists, antiviral enzymes APOBEC were implicated in accidental
hypermutation of chromosomal DNA. Following up this discovery the NIEHS team was invited
to participate in The Cancer Genome Atlas (TCGA) analysis workgroups in the attempts to
integrate the data coming from multiple TCGA platforms. They have found that APOBEC
mutagenesis is the most prominent source of mutations in bladder cancers but is barely detected
in another urologic cancer — chromophobe renal cell carcinomas. However, even in the latter
case, APOBEC enzymes caused clusters of localized hypermutation. Identification of
hypermutation causes and understanding its mechanisms can contribute into identification of
cancer drivers and help in developing cancer early detection and prevention.

Cancer Genome Atlas Research Network (Gordenin DA, Roberts SA, Klimczak LJ,
Fargo D). Comprehensive molecular characterization of urothelial bladder
carcinoma. Nature, 507: 315-322, 2014.

Cancer Genome Atlas Research Network (Gordenin DA, Roberts SA, Klimczak LJ,
Fargo D). The somatic genomic landscape of chromophobe renal cell carcinoma.
Cancer Cell, in press.

New genes for lung function identified by a large global effort

A global consortium of researchers that was headed by NIEHS scientists has discovered six new
loci — specific regions of the genetic code — that associate with individual variations in an
important clinical metric of lung health. The findings point to previously unexplored pathways
and mechanisms underlying lung function and could lead to the identification of novel
therapeutic targets for lung diseases. The scientists identified six gene regions that appear to
influence an individual’s lung function, as measured by a widely used measurement called forced
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vital capacity (FVC). FVC is used to diagnose and monitor lung diseases, and it may be severely
reduced in some restrictive lung diseases such as pulmonary fibrosis, or scarring of the lung.

Loth DW, Artigas MS, Gharib SA, Wain LV, Franceschini N, Koch B, Pottinger TD,
Smith AV, Duan Q, Oldmeadow C, Lee MK, Strachan DP, James AL, Huffman
JE, Vitart V, Ramasamy A, Wareham NJ, Kaprio J, Wang XQ, Trochet H,
Kédhonen M, Flexeder C, Albrecht E, Lopez LM, de Jong K, Thyagarajan B,
Alves AC, Enroth S, Omenaas E, Joshi PK, Fall T, Viiiuela A, Launer LJ, Lochr
LR, Fornage M, Li G, Wilk JB, Tang W, Manichaikul A, Lahousse L, Harris TB,
North KE, Rudnicka AR, Hui J, Gu X, Lumley T, Wright AF, Hastie ND,
Campbell S, Kumar R, Pin I, Scott RA, Pietildinen KH, Surakka I, Liu Y,
Holliday EG, Schulz H, Heinrich J, Davies G, Vonk JM, Wojczynski M, Pouta A,
Johansson A0, Wild SH, Ingelsson E, Rivadeneira F, Volzke H, Hysi PG,
Eiriksdottir G, Morrison AC, Rotter JI, Gao W, Postma DS, White WB, Rich SS,
Hofman A, Aspelund T, Couper D, Smith LJ, Psaty BM, Lohman K, Burchard
EG, Uitterlinden AG, Garcia M, Joubert BR, McArdle WL, Musk AB, Hansel N,
Heckbert SR, Zgaga L, van Meurs JB, Navarro P, Rudan I, Oh YM, Redline S,
Jarvis DL, Zhao JH, Rantanen T, O'Connor GT, Ripatti S, Scott RJ, Karrasch S,
Grallert H, Gaddis NC, Starr JM, Wijmenga C, Minster RL, Lederer DJ,
Pekkanen J, Gyllensten U, Campbell H, Morris AP, Gléaser S, Hammond CJ,
Burkart KM, Beilby J, Kritchevsky SB, Gudnason V, Hancock DB, Williams OD,
Polasek O, Zemunik T, Kolcic I, Petrini MF, Wjst M, Kim W], Porteous DJ,
Scotland G, Smith BH, Viljanen A, Heliovaara M, Attia JR, Sayers I, Hampel R,
Gieger C, Deary 1J, Boezen HM, Newman A, Jarvelin MR, Wilson JF, Lind L,
Stricker BH, Teumer A, Spector TD, Melén E, Peters MJ, Lange LA, Barr RG,
Bracke KR, Verhamme FM, Sung J, Hiemstra PS, Cassano PA, Sood A, Hayward
C, Dupuis J, Hall IP, Brusselle GG, Tobin MD, London SJ. Genome-wide
association analysis identifies six new loci associated with forced vital capacity.
Nat. Genet., 46: 669-677, 2014.

Embryonic Stem Cell gene expression maintained by a chromatin remodeler

Embryonic stem cells can differentiate into all cell types found in the adult body upon
stimulation, and they can also continue to proliferate as stem cells under the right culture
condition. Their unique properties are maintained by a specific gene expression program. In this
paper, NIEHS investigators showed that a chromatin remodeling complex, INO80, and plays a
critical role in the establishment of the stem cell state by controlling the activation of embryonic
stem cell-specific gene expression. They further showed that this INO80-mediated gene
regulation is important in both normal embryonic development and the reprogramming of
somatic cells into the induced pluripotent stem cells.

Wang L, Du Y, Ward JM, Shimbo T, Lackford B, Zheng X, Miao YL, Zhou B, Han L,
Fargo DC, Jothi R, Williams CJ, Wade PA, Hu G. INOSO facilitates pluripotency
gene activation in embryonic stem cell self-renewal, reprogramming, and
blastocyst development. Cell Stem Cell, 14: 575-591, 2014
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MRNA export plays important roles in Embryonic Stem Cells

The THO complex regulates mRNA export from the nucleus to the cytosol for translation.
NIEHS scientists demonstrated that THO preferentially regulates the export of embryonic stem
cell gene mRNAs and is required for maintaining the stem cell state, early embryonic
development, and somatic cell reprogramming. Their findings revealed a novel layer of post(]
transcriptional gene regulation in stem cells and development.

Wang L, Miao YL, Zheng X, Lackford B, Zhou B, Han L, Yao C, Ward JM, Burkholder
A, Lipchina I, Fargo DC, Hochedlinger K, Shi Y, Williams CJ, Hu G. The THO
complex regulates pluripotency gene mRNA export and controls embryonic stem
cell self-renewal and somatic cell reprogramming. Cell Stem Cell, 13: 676-690,
2013.

Obesity confers increased risk for colorectal cancer

Using a mouse model, NIEHS investigators identified molecular alterations to chromosomes at
sites that regulate gene expression in obese versus lean animals. The changes occur at genomic
regions involved in colorectal cancer progression. These data predict that obesity increases the
probability that mutation in a key gatekeeper gene in the colon will lead to a clinically detectable
tumor.

Li R, Grimm SA, Mav D, Shah R, Kosak J, Chrysovergis K, Wang X, Eling TE, Wade
PA. Obesity, rather than diet, drives epigenomics alterations in colonic epithelium
resembling cancer progression. Cell Metabolism, 19: 702-711, 2014.

Women who work with organic solvents had a greater risk for developing breast cancer
Organic solvents are ubiquitous in occupational settings where they may contribute to risks for
carcinogenesis. However, there is limited information on organic solvents as human breast
carcinogens. NIEHS researchers examined the relationship between occupational exposure to
solvents and breast cancer in a prospective study of 47,661 women with an occupational history
in the Sister Study cohort. They observed that women who started working with solvents before
their first full-term birth had a greater risk for breast cancer.

Ekenga CC, Parks CG, D'Aloisio AA, DeRoo LA, Sandler DP. Breast cancer risk after
occupational solvent exposure: the influence of timing and setting. Cancer Res.,
74:3076-3083, 2014.

How to accurately replicate huge nuclear genomes.

The nuclear genomes of eukaryotic cells are huge, yet they need to be replicated with incredibly
high accuracy to maintain species identity and prevent cell death and disease. This year NIEHS
investigators performed a study that provides the first ever comprehensive genome-wide view of
nuclear genome replication fidelity. The results have a number of important implications for
evolution and disease etiology.

Lujan SA, Clausen AR, Clark AB, MacAlpine HK, MacAlpine DM, Malc EP,
Mieczkowski PA, Burkholder AB, Fargo DC, Gordenin DA, Kunkel TA.
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Heterogeneous polymerase fidelity and mismatch repair bias genome variation
and composition. Genome Res., in press

Speed and accuracy of DNA polymerases

Accurate replication and repair of the genome is vital to genomic stability in all cells, and DNA
polymerases provide many of the DNA synthesis and other functions that are essential in the
replication and repair processes. To understand the speed and accuracy of DNA polymerases, the
group applied time-lapse crystallography to study human DNA polymerase beta. This provided
snapshots of structural intermediates of the enzyme as it passed through the catalytic cycle.
Conformational adjustments in the polymerase and substrates that hasten correct and deter
incorrect nucleotide insertion into DNA were visualized for the first time and the structures were
subjected to computational analysis. Importantly, the structures revealed that the product release
step is much slower than other steps. The slow product release step appears to be coupled to
downstream events in DNA repair such as the hand-off to DNA ligase. When the hand-off to
ligase is defective, ligase can produce a stalled repair intermediate. It was found that DNA
polymerase 3 can tailor the block, restoring the integrity of the base excision repair pathway.
Hand-off of products and substrates also was examined for the repair of the oxidized CpG
dinucleotide, and important features of the metabolism of this critical dinucleotide were revealed.
These results have important implications for understanding the consequences of environmental
stressors on genomic stability.

Caglayan M, Batra VK, Sassa A, Prasad R, Wilson SH. Role of polymerase f in
complementing aprataxin deficiency during abasic-site base excision repair. Nat.
Struct. Mol. Biol., 21: 497-499, 2014.

LiY, Freudenthal BD, Beard WA, Wilson SH, Schlick T. Optimal and variant metal-ion
routes in DNA polymerase B's conformational pathways. J. Am. Chem. Soc., 136:
3630-3639, 2014.

Freudenthal BD, Beard WA, Wilson SH. Watching a DNA polymerase in action. Cell
Cycle, 13: 691-692, 2014.

Sassa A, Caglayan M, Dyrkheeva NS, Beard WA, Wilson SH. Base Excision Repair of
Tandem Modifications in a Methylated CpG Dinucleotide. J. Biol. Chem., doi:
10.1074/jbc.M114.557769. Epub ahead of print.

Patiently paused polymerase: waiting near the promoter for input

Gene expression is controlled by the integrated activity of multiple signaling networks that
converge on numerous distinct transcription factors. However, it remained unclear how these
factors work together to orchestrate gene expression programs, given the transient 