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Blaine Bartholomew, PhD
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Mark Bedford, PhD
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Han Xu, PhD
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Xiangli Yang, PhD

Pediatrics – Research, UTHealth

Wantong Yao, PhD
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Haoqiang Ying, PhD
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G&E Faculty Seeking Students
Faculty are listed in one or two categories

Cancer Genetics

C. Marcelo Aldaz, PhD
Swathi Arur, PhD
Krishna Bhat, PhD
Junjie Chen, PhD
Giulio Draetta, MD, PhD
Boyi Gan PhD
Yejing Ge, PhD
Giannicola Genovese, MD, PhD
Vidya Gopalakrishnan, PhD

Developmental Genetics
Swathi Arur, PhD
Richard Behringer, PhD
Jichao Chen, PhD
Francesca Cole, PhD
George Eisenhoffer, PhD
Walid Fakhouri, PhD

Epigenetics

Blaine Bartholomew, PhD
Mark Bedford, PhD
Krishna Bhat, PhD
Jichao Chen, PhD
Xiaodong Cheng, PhD
Boyi Gan, PhD
Yejing Ge, PhD
Michael Green, PhD

Michael Green, PhD
Georgios Karras, PhD
Wenliang Li, PhD
Han Liang, PhD
Yonathan Lissanu Deribe, MD, PhD
Guillermina Lozano, PhD
Sadhan Majumder, PhD
Sendurai Mani, PhD
Nicholas Navin, PhD

Kunal Rai, PhD
Nidhi Sahni, PhD
Bin Wang, PhD
Haoqiang Ying, PhD
M. James You, MD, PhD
Zhongming Zhao, PhD

Michael Galko, PhD
Yejing Ge, PhD
Yong-Jian Geng, MD, PhD
Rachel Miller, PhD
Siddharth Prakash, MD, PhD
Ambro van Hoof, PhD

Jun Wang, PhD
Xiangli Yang, PhD
Momoko Yoshimoto, MD, PhD
Sheng Zhang, PhD

Ashish Kapoor, PhD
Georgios Karras, PhD
Wenbo Li, PhD
Wenliang Li, PhD
Han Liang, PhD
Yonathan Lissanu Deribe, MD, PhD
Sadhan Majumder, PhD
Sendurai Mani, PhD

Kunal Rai, PhD
Nidhi Sahni, PhD
Margarida Santos, PhD
Consuelo Walss-Bass, PhD
Hsi Ming (Sidney) Wang, PhD
Han Xu, PhD

Genome Maintenance & Repair
Blaine Bartholomew, PhD
Junjie Chen, PhD
Francesca Cole, PhD
Brian R. Davis, PhD

Human Genetics

C. Marcelo Aldaz, PhD
Han Chen, PhD
Brian R. Davis, PhD
Giulio Draetta, MD, PhD
Michelle Hildebrandt, PhD
Raghu Kalluri, MD, PhD

Georgios Karras, PhD
Kunal Rai, PhD
Nidhi Sahni, PhD
Katharina Schlacher, PhD

Bin Wang, PhD
Degui Zhi, PhD

Ashish Kapoor, PhD
Georgios Karras, PhD
Wenbo Li, PhD
Dianna Milewicz, MD, PhD
Rachel Miller, PhD
Nicholas Navin, PhD

Siddharth Prakash, MD, PhD
Katharina Schlacher, PhD
Consuelo Walss-Bass, PhD
Hsi Ming (Sidney) Wang, PhD
Zhongming Zhao, PhD
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Swathi Arur, Ph.D.

Associate Professor, Department of Genetics, MD Anderson Cancer Center.
The lab currently has four graduate students, please contact them for any questions about us!
https://www.mdanderson.org/research/departments-labs-institutes/labs/arur-laboratory.html
What do we do?: Our research is focused on
two major areas. (i) Female germ cell
development and cellular reprogramming from
an oocyte to a zygote: to identify principles that
govern female fertility, and developmental birth
defects independent of mechanisms that drive
aneuploidy. (ii) Cancer Mechanisms and
Therapeutics: To identify mechanisms that
regulate tumor progression upon metabolic
Lab Team, 2019. We have added a graduate student, Nick Newkirk, and a
Research Assistant Sava Badimi since 2019. Updated lab picture to come!
signaling rather than through an increase in
mutational burden. Our research can be broadly
divided into three categories, as below.
I.
Discoveries from Fundamental Science:
nutritional programs that govern female germ
cell development. Female meiosis I is completed in
utero in vertebrates. Defects in meiosis I during
female germ cell development manifest as sterility in
later in her life, or as birth defects in her children.
While we assume that maternal health and nutrition
influences progeny health, we just never knew that
maternal nutritional status regulates female child’s
germ cell health as well, until our lab discovered a
direct link between maternal nutrition and regulation
of female meiosis I and oocyte development. We
Scientific philosophy of the lab. We study C. elegans germ cell
discovered that the insulin signaling pathway in
morphogenesis to define underlying principles that link nutrition and
response to maternal nutrition status engages the
environmental changes to gametes and progeny development. We
use this data to apply to mammalian biology and better human health
RAS-ERK signaling pathway to directly regulate
meiotic progression, and in collaboration with the
Horvitz lab at MIT, we showed that maternal nutrition regulates transgenerational survival of the zygotes, and
this is dependent on ERK signaling. The mechanisms, at the genetic and molecular level, that govern each of
these events downstream to nutritional signaling, remain unresolved. Our goal is to determine the genetic,
epigenetic, molecular and cell biological determinants that mediate the regulation of female meiotic 1
progression and progeny survival in response to nutritional availability and nutrient quality.
II.
From Fundamental Discoveries to Cancer Science: One of our goals is to advance knowledge gained
from fundamental science discoveries to human health; we generate mouse models for this. We generated
phosphorylated Dicer1 knock-in mouse model. We discovered that phosphorylated Dicer1 drives metabolism,
aging and cancer metastasis. This is also the identification of the first metastatic driver that is regulated
through phosphorylation. This is exciting because we could only have identified this molecule through our work
in worms, multiple deep sequencing and now single cell sequencing efforts over the decade have failed to
identify metastatic drivers of a KRas tumor. Second, because this is a phosphorylated epitope which drives
tumors in mice, it also allows us to identify new small molecule inhibitors that can regress the course of cancer
and halt it in its path.
III. Translational Science: from discovery to patients: We generated a monoclonal antibody to the
phosphorylated Dicer1 epitope against the human protein, and screened endometroid endometrial cancers and
non-small cell lung cancers. We find that Dicer1 phosphorylation significantly correlates with cancer invasion
KRas mutant status and invasion in endometrial and non-small cell lung cancers. This antibody is currently
being filed for US Patent and nationalized in US, Canada, Japan, China, UK and Europe for use as a
diagnostic for early detection of metastatic cancers. In the future we hope to take these findings towards
treatment.

PI/Professor: Blaine Bartholomew PhD
Dept Epigenetics and Molecular Carcinogenesis
UT MD Anderson Cancer Center, Science Park, Smithville, TX
Contact: bbartholomew@mdanderson.org
Regulation of nuclear organization and chromatin dynamics
by ATP-dependent chromatin remodelers
ATP-dependent chromatin remodelers are the gatekeepers of the cell and
are crucial for maintaining cells in a pluripotent state as well as for switching to a differentiated
state. Mutations of chromatin remodelers are therefore often drivers in oncogenesis and sought after
frequently as therapeutic targets in cancer. A key class of these remodelers is the SWI/SNF or BAF
family of complexes that regulate chromatin structure at promoters and enhancers and the longrange interactions that occur between them. Our current model is the activity most often affected in
cancer when SWI/SNF is mutated is its role in establishing long-range interactions between
enhancers and promoters that regulate gene expression. Our evidence suggests these mutations can
promote de-differentiation by interfering with SWI/SNF’s role in differentiation while not blocking
SWI/SNF from promoting pluripotency. Like DNA translocations at the MLL locus or mutations of
the MYC transcription factor, other well know drivers in cancer, mutations in SWI/SNF are tied to
mis-regulation of RNA polymerase II pausing. My lab’s objectives are to investigate and further
validate/delineate these models using mouse embryonic stem cells and cutting-edge next generation
sequencing (NGS) genomic methods.
Another family of chromatin remodelers called INO80 are also important in development and
regulate chromatin composition by exchanging histone H2A variants. INO80 performs this function
at only specific genomic locations and the molecular basis for this specificity is not known. We find
an explanation for INO80’s specificity is DNA sequence alone regulating the enzymatic activity of
INO80. We have evidence for critical interactions of INO80 with nucleosomes varying in a DNA
sequence specific manner that modulates INO80 activity, independent of INO80 recruitment. These
studies involve diverse approaches including in vivo and reconstituted yeast genomic chromatin
experiments along with chromatin biochemistry, cryo-electron microscopy, protein structure
analysis using chemical crosslinking and mass spectrometry, and genomic NGS approaches. Our
ongoing studies are to find in vitro and in vivo the DNA sequence requirements and corresponding
changes in INO80’s conformation.
Environment

Lab members receive a broad experience of chromatin biology combined with genomics so
they can confidently address the involvement of epigenetics in cancer or other human diseases.
While each member of the lab has their own distinct project, the work is highly collaborative and
team based. Lab members often have additional networking and training opportunities in
collaborations with other labs throughout the world. Previous lab members have gone on to tenuretrack faculty positions at various universities, independent researchers at NIH and the USDA, and in
the pharmaceutical and biotech industry.
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7KH %HGIRUG ODERUDWRU\ IRFXVHV RQ WZR UHVHDUFK WRSLFV   ZH DUH HOXFLGDWLQJ WKH ELRORJLFDO UROH RI
DUJLQLQHPHWK\ODWLRQ±DQDEXQGDQWPRGLILFDWLRQWKDWKDVEHHQLPSOLFDWHGLQVLJQDOWUDQVGXFWLRQDQG
WUDQVFULSWLRQDOFRQWURODQG ZHGHYHORSHGDSURWHLQGRPDLQPLFURDUUD\SODWIRUPWRLQWHUURJDWHWKH
UROHRISRVWWUDQVODWLRQDOPRGLILFDWLRQVLQGULYLQJSURWHLQSURWHLQLQWHUDFWLRQVLQVLJQDOWUDQVGXFWLRQ:H
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PHWK\OWUDQVIHUDVHHQ]\PHV WKH3507V ZLWKDSULPDU\IRFXVRQ&$508VLQJRXUSURWHLQGRPDLQ
PLFURDUUD\ SODWIRUP ZH KDYH LGHQWLILHG DQG FKDUDFWHUL]HG QRYHO SURWHLQ LQWHUDFWLRQV ,Q WKH SDVW ZH
KDYHXVHGWKHVHDUUD\VWR³UHDG´WKHKLVWRQHFRGH:HKDYHLGHQWLILHGDQXPEHURIQRYHOSURWHLQVWKDW
LQWHUDFWZLWKO\VLQHDQGDUJLQLQHPHWK\ODWHGPRWLIVDVZHOODVZLWKVPDOOPROHFXOHVWKDWFDQFRPSHWH
ZLWKWKHVHLQWHUDFWLRQV

 
• 3URWHRPLFEDVHGVWXGLHVIRU
3507VXEVWUDWH,'
• 3URWHLQGRPDLQDUUD\VWXGLHVIRU
³UHDG´,'
• 3507VPDOOPROHFXOHLQKLELWRU
VWXGLHV
• &5,635EDVHGVFUHHQVIRU
3507LYXOQHUDELOLWLHV
• 7UDQVJHQLFDQGNQRFNRXW
PRXVHPRGHOV

(QYLURQPHQW  7KH 3, SODFHV DKLJK YDOXHRQ PHQWRUVKLS DQG KDV JUDGXDWHG VHYHQ 3K' VWXGHQWV
&XUUHQWO\WKHODELVFRPSRVHGRIWZR*6%6VWXGHQWVDQGWKUHHSRVWGRFWLRUDOIHOORZV,PSRUWDQWO\WKH
3,VODELVORFDWHGLQ6PLWKYLOOHDQGQRWLQ+RXVWRQ7KHODEZLOOEHPRYLQJWR+RXVWRQLQ7KXVD
QHZ VWXGHQW LQ WKLV ODE ZRXOG KDYH WR VWDUW WKHLU UHVHDUFK SURMHFW LQ 6PLWKYLOOH DQG WKHQ UHORFDWH WR
+RXVWRQ

3RVLWLRQVDYDLODEOHWe have an NIH RO1 and CPRIT funding to support new graduate students.

Jichao Chen’s lab
Research interest: We have a cell-centric view of biology and are
interested in three aspects of cells: (1) cell behavior, such as
morphology and turnover; (2) cell lineage, such as differentiation and
conversion; (3) cell signaling, such as paracrine and juxtacrine. We
use the mouse lung as our model system and study how the lung is
built during development and how it is repair upon injury. Our work is
relevant to premature birth, infection, inflammation, and cancer.
Projects: One focus of the lab is on the lung epithelial progenitors and
how they maintain the lung fate and orderly differentiate into airway
and alveolar cells. We are dissecting the epigenetic mechanism and
testing its relevance in regenerative medicine using lung cells derived
from human embryonic stem cells.
A second focus of the lab is on the alveolar type 1 (AT1) cells,
which are only 0.1 um in thickness but comprise nearly the entire gas
exchange surface. We are unraveling the transcriptional control and
cellular effectors of this highly specialized cell type. Furthermore, we
have uncovered its unexpected signaling roles toward the nearby
vasculature and fibroblasts. In particular, we have discovered a novel
endothelial cell type in the lung that might be the tip cell equivalent in
sprouting angiogenesis.
Recently, we have initiated several projects using single-cell RNAseq and ATAC-seq to identify key intercellular interactions in multiple
disease models, including a hyperoxia-induced model of lung
immaturity and a virus model of lung injury-repair, as well as lung
evolution.
Techniques: We employ what we consider to be the three pillars of
modern biology: imaging, mouse genetics, and genomics. Specifically,
we use 3D fluorescence imaging for fixed and live samples, CRISPR
knock-in and conditional knock-out mouse models, and transcriptome
and epigenome analysis including single-cell RNA-seq and ATAC-seq.

Optical projection microscope image of
an embryonic day 17 mouse lung,
immunostained for progenitors (green)
and airways (magenta).

Confocal image showing a single
alveolar type 1 cell (green) intertwined
with the vasculature (blue).

People: Lisandra (postdoc; K99 recipient), Vera (Baylor DB student),
Annie (Baylor DB student), Celine (G&E
student), Dalia (G&E student), Kamryn (Baylor
DDMT student), Jonathan (research
assistant), and Majo (G&E student).
Contact: Jichao Chen, Ph.D., M.H.S.,
Associate Professor, MD Anderson Cancer
Center, jchen16@mdanderson.org
Scan the QR code for lab webpage.

Single cell RNA-seq of >7,000 cells
from an adult mouse lung,
capturing >20 cell types of 4 cell
lineages: epithelium, endothelium,
mesenchyme, and immune.
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XQGHUO\LQJJHQRPLFLQVWDELOLW\DQGWXPRULJHQHVLV0DLQWHQDQFHRIJHQRPHLQWHJULW\IROORZLQJ'1$
GDPDJHUHTXLUHVWKHFRRUGLQDWLRQRI'1$UHSDLUZLWKYDULRXVFHOOF\FOHFKHFNSRLQWV7KHKRSHLVWKDW
E\XQGHUVWDQGLQJWKHVH'1$GDPDJHUHVSRQVLYHSDWKZD\VZHZLOONQRZKRZGHUHJXODWLRQRIWKHP
FRQWULEXWHVWRWXPRULQLWLDWLRQDQGRUSURJUHVVLRQDQGKRZWRWDNHDGYDQWDJHRIWKLVGHUHJXODWLRQLQ
FDQFHUWKHUDS\7KHODERUDWRU\KDVEHHQVWXG\LQJ'1$GDPDJHVLJQDOLQJDQG'1$UHSDLUSDWKZD\V
VLQFH:HKDYHLGHQWLILHGDQGSHUIRUPHGLQGHSWKIXQFWLRQDOVWXGLHVRIPDQ\NH\FHOOF\FOH
FKHFNSRLQWDQG'1$UHSDLUSURWHLQVLQVHYHUDO'1$GDPDJHVLJQDOLQJDQGUHSDLUSDWKZD\V

:LWKWKHLQFUHDVLQJDSSUHFLDWLRQRILQWULFDF\RIVLJQDOLQJSDWKZD\VLWEHFRPHVHYLGHQWWKDWZHQHHG
WRJREH\RQGRXUVWXGLHVRILQGLYLGXDOSURWHLQVDQGSDWKZD\V:HVKRXOGDFKLHYHDFRPSUHKHQVLYH
XQGHUVWDQGLQJRIWKHQHWZRUNLQYROYHGLQ'1$UHSDLUDQGGHWHUPLQHKRZWKHVHSURWHLQVDQGSDWKZD\V
LQWHUVHFWLQWHUDFWFRPPXQLFDWHFRRUGLQDWHDQGFROODERUDWHIRUJHQRPHPDLQWHQDQFH2QO\E\
HOXFLGDWLQJWKHFRPSOH[LW\RI'1$UHSDLUQHWZRUNZLOOZHEHDEOHWRPDNHPHDQLQJIXODQGGHFLVLYH
FRQWULEXWLRQVWRFDQFHUELRORJ\DQGWUHDWPHQW
:LWKWKLVLQPLQGZHVXFFHVVIXOO\FDUULHGRXW
VHYHUDOJHQRPHZLGHWRPHGLXPDQGVPDOO
VFDOHQHWZRUNVWXGLHVLQYDULRXV'1$UHSDLUDQG
RQFRJHQLFVLJQDOLQJSDWKZD\V7KHJRDOLVWR
FRPELQHRXUDELOLW\WRFRQGXFWQHWZRUNDQDO\VLV
ZLWKRXUH[SHUWLVHLQSHUIRUPLQJGHWDLOHG
PHFKDQLVWLFVWXGLHVWRHVWDEOLVKSK\VLFDODQG
IXQFWLRQDOQHWZRUNVRI'1$GDPDJHUHVSRQVH
WXPRUVXSSUHVVLYHDQGRQFRJHQLFSDWKZD\V
ZKLFKZLOOIDFLOLWDWHWKHORQJWHUPJRDORI
H[SORLWLQJ'1$UHSDLUDQGYXOQHUDELOLW\LQFDQFHU
WRUHYROXWLRQL]HWUHDWPHQWIRUFDQFHUSDWLHQWV
CRISPR/Cas9-based sgRNA screens with ATRi AZD6378 in multiple cell lines
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WKHLURZQLQGHSHQGHQWUHVHDUFKJURXSV7KHUHIRUH,KDYHDPSOHH[SHULHQFHWRVHUYHDVDPHQWRU
DQGKHOSWKHLUFDUHHUGHYHORSPHQW
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7KHODELVFXUUHQWO\VXSSRUWHGE\VHYHUDO1,+5VD1,+3DQGWZR0,5$JUDQWVIURP&35,7
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PI: Francesca Cole, PhD

Associate Professor
Co-Director of the Genetics and Epigenetics Program
NIH Directorʼs New Innovator and CPRIT Scholar
Epigenetics and Molecular Carcinogenesis,
UT MD Anderson Cancer Center, South Campus, SCRB4 4th
floor Contact: fcole@mdanderson.org
“DNA repair and chromosome biology during meiosis”
Compromised DNA repair is a common feature of cancers causing loss of genome integrity. Cancer cells
frequently rely upon a single or few repair pathways to survive. This feature provides an approach to target
tumor cells, leaving normal cells with a full complement of repair mechanisms unperturbed. Leveraging this
approach requires a detailed mechanistic understanding of the interrelationships between DNA repair
pathways in vivo. Our lab takes advantage of homologous recombination during meiosis, which is required
to segregate chromosomes into sperm and eggs. Multiple pathways collaborate to repair programmed
DNA breaks during meiotic prophase, and we investigate how they succeed or fail at this process primarily
using mouse genetics.
We have developed assays to provide high-resolution mapping of
recombination outcomes on all four chromatids (Cole F et al Nature
Genetics 2014 to determine the molecular nature of individual events and
to biochemically and genetically delineate contributions from DNA repair
pathways (Zelazowski M et al Cell 2017). We have recently developed
methods to purify spermatocytes at specific stages to investigate the timing
of recombination and chromosome organization during meiotic prophase
(Patel L, Kang R co-first authors et al Nature Structural and
Molecular Biology, 2019). We are currently developing whole
genome single-cell sequencing to investigate recombination. Finally, the lab
couples these molecular approaches with advanced microscopy (Cole F et
al Nature Cell Biology 2012) to provide a holistic view of
recombination during mouse and human meiosis.

Mid prophase I
Interhomolog contacts
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0 Mb

chrom 5
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The first whole1genome mapping
2
of interhomolog interactions
during meiosis in any organism
shown by HiC analysis of mouse
spermatocytes (Patel, Kang et al
NSMB 2019)

Spermatocytes from young men
have reduced recombination
leading to high risk of fathering
children with Down syndrome
(Zelazowski et al Cell 2017)

Environment: Our lab meetings, science journal club, and diversity
and inclusion journal club alternate each week.
The lab currently has eight members: PI, two postdocs, two graduate
students, two techs, and our lab manager. Our first student, Rhea Kang
was awarded the Alfred G. Knudson, Jr., Outstanding Dissertation Award.
All three of my students have received multiple awards for travel,
scholarship, and service, as well as fellowships (CPRIT, Cockrell, and
HEB).
All trainees attend a national or international meeting each year.
Our laboratory has funding and projects to support one to two new
graduate students.
Ask our students and former members about the lab: Tolka Premkumar,
Melissa Frasca, and your classmate, Ericka Humphrey!
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George T. Eisenhoffer, PhD
Assistant Professor
CPRIT Scholar in Cancer Research
Department of Genetics

Office:
BSRB,, S11.8136c
gteisenhoffer@mdanderson.org
713-563-2754

Research Interests
zebrafish development and genetics
epithelial tissue homeostasis
regeneration
stem cells
cell extrusion
metastasis
Our research focuses on understanding how cell
division and death are coordinated to control
overall cell numbers in epithelia.
Goal: To elucidate the mechanisms that regulate
cell turnover while preserving barrier function in
epithelia and identify specific alterations that go
awry during pathogenesis.
How we do it: Use the powerful cellular and
genetic tools available in the developing zebrafish to dissect cell turnover in a living epithelial
tissue.
The Eisenhoffer lab utilizes a combinatorial
approach that involves time lapse imaging and
CRISPR/Cas9 genome editing techniques to
characterize cell turnover under physiological
conditions, after damage, and when extrusion is
perturbed to gain a better understanding of how
specific alterations may lead to epithelial
pathologies and cancer.
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Seeking Graduate Students
PI/ Associate Professor: Boyi Gan PhD

ERO Dept., UT MD Anderson Cancer Center; Program of Genetics and
Epigenetics, Program of Cancer Biology, GSBS. Contact: bgan@mdanderson.org;
Lab webpage: https://www.mdanderson.org/research/departments-labsinstitutes/labs/gan-laboratory.html

“Targeting Ferroptosis and Metabolic Vulnerbility in Cancer”
My lab research is at the interface between cancer metabolism and cell survival/death. We are
interested in the questions how cancer cell adapt to survive and grow under metabolic stress, and how
to target metabolic vulnerabilities in cancer therapies. Our recent work has studied the regulatory
mechanisms of ferroptosis, a form of cell death induced by lipid peroxidation, and its role in tumor
suppression and cellular metabolism. Our recent study has also revealed an unexpected role of
SLC7A11, the amino acid transporter that uptakes cystine and protects cells from ferroptosis, in
promoting glucose dependency in cancer
cells. Tumor cells with high expression of
SLC7A11 are exquisitely sensitive to
glucose starvation-induced cell death. Our
study thus informs therapeutic strategies
to target the metabolic vulnerability in
tumors with high SLC7A11 expression.
Currently
we're
employing
multidisciplinary approaches (see schematic on
the right) to study these questions.
Training Environment. My laboratory currently consists of ~10 trainees, including GSBS students,
postdoc fellows, technicians, and research scientists. The lab environment allows extensive
interactions between potential GSBS students and the PI as well as other trainees, but also encourages
research independence development of potential students. Within this training environment, most
trainees gain extensive training experience with high-profile publications (see representative
publications below). GSBS students have played a major role in our research program. For example,
Pranavi Koppula, a GSBS student made the discovery that SLC7A11 regulates glucose dependency
in cancer cells, and has had multiple first-author publications and received several awards/fellowships,
such as CPRIT Graduate Scholar Award and Dr. John J. Kopchick Research Award. The lab research
is currently supported by three R01s and several foundation grants.
Recent Representative Publications:
1. Zhang Y, et al., Gan B. BAP1 links metabolic regulation of ferroptosis to tumor suppression. Nature Cell Biology,
2018.
2. Lee H, et al., Gan B. Energy stress-mediated AMPK activation inhibits ferroptosis. Nature Cell Biology, 2020.
3. Liu X, et al., Gan B. Cystine transporter regulation of pentose phosphate pathway dependency and disulfide stress
exposes a targetable metabolic vulnerability in cancer. Nature Cell Biology, 2020.
4. Koppula P, et al, Gan B. KEAP1 deficiency drives glucose dependency and sensitizes lung cancer cells and tumors
to GLUT inhibition. iScience, 2021.
5. Zhang y, et al. Gan B. mTORC1 couples cyst(e)ine availability with GPX4 protein synthesis and ferroptosis
regulation. Nature Communications, 2021.
6. Mao C, et al. Gan B. DHODH-mediated ferroptosis defence is a targetable vulnerability in cancer. Nature, 2021.

Seeking PhD Student

PI: Yejing Ge, Ph.D.
Assistant Professor
Department of Cancer Biology
UT MD Anderson Cancer Center,
Houston TX
Contact: YGe1@mdanderson.org

Defined by golden standards of long-term self-renewal and multi-lineage differentiation, stem cells (SCs) come
in different flavors. In mammals, adult SCs are essential units to orchestrate postnatal remodeling and repair
damage. Upon stress, SCs often expand their fates and embark on behaviors distinct from their homeostatic
patterns, known as plasticity. While plasticity is essential for organismal survival, its derailed regulation poses
disease vulnerability to individuals, where SCs are subjected to functional exhaustion frequently observed in
aging, or malignant transformation that occurs in cancer (Ge et al, Nat Cell Biol, 2016; Ge et al, Cell, 2017; Ge
et al, Nat Rev Genetics, 2018; Ge et al, PNAS, 2020). Research in the Ge lab uses skin as our model system,
and applies mouse genetics, functional genomics and development biology approaches to dissect molecular
mechanisms underlying SC plasticity, and how its deregulation leads to human diseases, including wound repair,
cancer, and aging. Come check us out at our website yejinggelab.com
We are excited to have talented and passionate individuals join our team!
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5HVHDUFK ,QWHUHVW 2XU ODE IRFXVHV RQ WKH HSLJHQHWLF UHJXODWLRQ RI %FHOO GHYHORSPHQW DQG KRZ LWV
G\VUHJXODWLRQFDQOHDGWRO\PSKRPD7KHSURFHVVRI%FHOOGHYHORSPHQWLQYROYHVEURDGDQGG\QDPLFFKDQJHV
LQ WKH HSLJHQRPH DQG WUDQVFULSWRPH WKDW DUH FRRUGLQDWHO\ UHJXODWHG WR DOORZ IRU DIILQLW\ PDWXUDWLRQ RI
LPPXQRJOREXOLQV GXULQJ WKH JHUPLQDO FHQWHU UHDFWLRQ 7KHVH QRUPDO SURFHVVHV RIWHQ JR DZU\ DV D UHVXOW RI
JHQHWLFDOWHUDWLRQVDQGGULYH%FHOOSHUVLVWHQFHDQGH[SDQVLRQWKDWUHVXOWVLQO\PSKRPD:HDUHLQWHUHVWHGLQ
XQGHUVWDQGLQJ WKHVH SURFHVVHV DQG LGHQWLI\LQJ V\QWKHWLF GHSHQGHQFLHV DVVRFLDWHG ZLWK WKHP WKDW FDQ EH
WDUJHWHGE\UDWLRQDOWKHUDSHXWLFVWUDWHJLHV
0RGHO 6\VWHPV ,Q DGGLWLRQ WR GLUHFWO\ DQDO\]LQJ
SDWLHQW WXPRUV ZH KDYH GHYHORSHG D YDULHW\ RI
PRGHO V\VWHPV IRU RXU UHVHDUFK 7KLV LQFOXGHV
DGYDQFHG&5,635JHQHHGLWLQJDSSURDFKHVLQFHOO
OLQHV )LJ   WUDQVJHQLF PRXVH PRGHOV DQG
SDWLHQWGHULYHG [HQRJUDIW 3';  PRGHOV 6WXGHQWV
WKHUHIRUHKDYHWKHRSSRUWXQLW\WRZRUNZLWKDPL[WXUHRIin vitroDQGin vivoKXPDQDQGPXULQHV\VWHPVWRH[SORUH
WKHPHFKDQLVWLFFRQVHTXHQFHVRIJHQHWLFDOWHUDWLRQVDQGHSLJHQHWLFSURJUDPV
$SSURDFKHV:HXVHDYDULHW\RIVWDQGDUGJHQRPLF
DSSURDFKHVVXFKDVZKROHH[RPHVHTXHQFLQJ51$
VHTXHQFLQJ2PQL$7$&DQG&K,3VHTLQDGGLWLRQWR
RWKHU FXWWLQJ HGJH JHQRPLF PHWKRGRORJLHV VXFK DV
&87 5810LQW&K,3 )LJ +L&K,3DQGVLQJOHFHOO
51$VHTXHQFLQJ,QDGGLWLRQZHXWLOL]HVSHFWUDOIORZ
F\WRPHWU\ ELRFKHPLVWU\ PROHFXODU ELRORJ\ &5,635
JHQH HGLWLQJ DQG SURWHRPLF DSSURDFKHV WR EXLOG D
FRPSUHKHQVLYH XQGHUVWDQGLQJ RI KRZ JHQHWLF
DOWHUDWLRQV SHUWXUE WKH HSLJHQHWLF UHJXODWLRQ RI
LPSRUWDQW

GHYHORSPHQWDO

SURFHVVHV

6WXGHQWV

WKHUHIRUHOHDUQDQGDSSO\DZLGHYDULHW\RIWHFKQLTXHV
2XU ODE FXUUHQWO\ LQFOXGHV DQ ,QVWUXFWRU  SRVWGRFV DQG WZR WHFKQLFLDQV :H KDYH WZR 5V DQG DGGLWLRQDO
SKLODQWKURSLFIXQGLQJWRVXSSRUWXSWRWZRJUDGXDWHVWXGHQWV

PI: Michelle Hildebrandt, PhD

Associate Professor
Andrew Sabin Family Fellow
Department of Lymphoma/Myeloma
UT MD Anderson Cancer Center, Houston TX
Contact: mhildebr@mdanderson.org

Research Interests: Research interests in the lab are focused on

two areas 1) genetic epidemiology of disparities in multiple myeloma and 2) survivorship and lateeffect research in AYA and childhood cancer survivors.

Disparities in Myeloma: Multiple myeloma (MM) comprises approximately 13% of all
hematologic cancers diagnosed. Racial differences in MM incidence and outcomes are welldescribed, particularly with regard to the 2- to 3-fold increase in incidence in individuals of African
descent. However, there is little known regarding risk and clinical attributes of MM in the understudied
Hispanic population. My research group is among the first to define the genetic, clinical, and
prognostic features of MM in Hispanic patients. Our preliminary data suggests that Amerindian/Native
American genetic ancestry may be protective for MM risk in the Hispanic population and that
increased European genetic ancestry is associated with increased high-risk cytogenetic profiles in
Hispanic MM patients. We are taking advantage of the diverse cancer patient population of MD
Anderson and our collaborative sites to develop a Hispanic-focused MM cohort anchored by genomewide genotyping, clinical, outcomes, and somatic expression profiling data. From this cohort, we will
determine differences in patterns of MM clinical characteristics and outcomes by genetic ancestry and
identify relationships between genetic ancestry and MM CD138+ expression profiles, as well as
identifying race/ancestry-specific expression quantitative trait loci (eQTLs).
Cardiotoxicity in AYA and Childhood Cancer Survivors: Childhood and AYA

(adolescent and young adult) cancer survivors are a unique population of cancer patients. The
tremendous advances in treatment have dramatically increased the overall survival for these patients
– however, this success has also resulted in a population of young adults with a wide-range of lateeffects due to their previous cancer treatment as children. Cardiac dysfunction, often occurring years
and decades following treatment, is a common late-effect and contributes to a high burden of excess
mortality in these patients. My laboratory takes a bench-to-bedside approach to elucidate the
mediators/mechanisms of cardiotoxicity and identify survivors at increased risk. My laboratory uses
induced pluripotent stem cell (iPSC)-derived cardiomyocytes to model anthracycline response in the
human target tissue using several “–omics” and phenotypic approaches – such as RNAseq,
metabolomics, contractility, mitochondrial function. In parallel, I led two ongoing epidemiology studies
of childhood and AYA survivors to collect detailed clinical, cardiac function, quality of life, and followup information from patients and bank blood biospecimens to identify biomarkers that predict risk of
cardiotoxicity (and create a resource for other late-effects). The integrative analyses in the laboratory
enable hypothesis-driven approaches that assesses the effect of genetic variation on cardiotoxicity
risk in genes and networks implicated as anthracycline-responsive in the human cardiomyocyte. We
are also able to link genetic associations with underlying biology using our cell line model system. We
recently secured a protocol to generate patient-derived iPSC cell lines from our patient populations.

Environment: The PI’s research team is small (compact and nimble!) and “all-hands on deck”. My
trainees learn all aspects of our research program from the clinic to the laboratory, providing wideranging experiences and broad skill sets. Our research efforts are enriched by close collaborations
with faculty from MD Anderson, UTHealth School of Public Health, Texas Children’s Hospital, and
many outside institutions.

Ashish Kapoor, PhD
Assistant Professor, Center for Human Genetics
Institute of Molecular Medicine, McGovern Medical School, UTHealth
ashish.kapoor@uth.tmc.edu 713-500-2439
Variable gene expression and disease risk or trait variation
Human genetic mapping studies of common diseases and traits (largely genome-wide
association studies) have indicated that variable gene expression likely plays a major role in
disease susceptibility (such as diabetes) or trait variability (such as height). Variable gene
expression has also been a key to development and evolution across species (such as humans
vs. chimps). Although there are several biological processes that regulate gene expression, the
major contribution is from the cis-regulatory elements (CREs) of gene expression, such as
promoters, enhancers and insulators. However for most genes, as opposed to the coding
regions, the CREs, which are largely non-coding, have not been
identified, and the impact that extant sequence variation has on
CRE function remains unknown. We seek to understand the
specific molecular components and structure of this regulatory
apparatus underlying gene expression variation (CRE and their
variants, transcription factors, target gene) and the role it play in
disease risk or trait variability. Specifically, we use
electrocardiographic QT interval (time taken by heart muscles to
repolarize in every heart beat), as a model trait to understand the
molecular basis of QT interval variation across individuals. We

Normalized observed SCN5A cardiac
expression (Y-axis) in GTEx samples
versus predicted expression (X-axis)
based on a regression model using
experimentally identified multiple
causal CRE variants

utilize a wide variety of genetic, biochemical, cellular, functional genomic and computational
approaches to identify CREs whose functions are altered by QT interval associated sequence
variants, the transcription factors whose bindings are disrupted at the CREs due to causal
variants, the target gene whose expression is modulated, and then link the perturbation of
target gene expression to a QT interval relevant cellular or organismal phenotype.
We encourage trainees interested in advancing their training and career goals, and at the same
time contributing to the expanding field of variable gene expression and phenotypic variation,
to contact and learn more about different existing projects in our research laboratory.
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3URWHLQVGRPRVWRIWKHZRUNLQWKHFHOOEXWWKH\DUHQRWERUQUHDG\IRUWKLV3URWHLQVDUHV\QWKHVL]HG
DVOLQHDUFKDLQVRIDPLQRDFLGVWKDWPXVWIROGLQWRLQWULFDWH'VKDSHVWRIXQFWLRQ+RZHYHUWKH
FURZGHGQHVVRILQWUDFHOOXODUPLOLHXDQGWKHLPSHWXVRIHQYLURQPHQWDOFKDQJHSRVHDVHULRXV
FKDOOHQJHWRSURWHLQIROGLQJ7RUHVROYHWKLVLVVXHFHOOVHPSOR\SURWHLQIROGLQJFKDSHURQHV
VSHFLDOL]HGSURWHLQVWKDWKHOSRWKHUSRO\SHSWLGHVIROGDQGIXQFWLRQLQWKHFHOO,QGRLQJVRWKH
DEXQGDQWFKDSHURQHKHDWVKRFNSURWHLQ +63 SURYLGHVD³SURWHLQIROGLQJEXIIHU´WKDWDOORZVWKH
FHOOWRWROHUDWHJHQHWLFDQGHQYLURQPHQWDOSHUWXUEDWLRQVWKDWDUHSURWHRWR[LF:HKDYHGHPRQVWUDWHG
WKDWWKH+63EXIIHUQRWRQO\DOWHUVWKHELRORJLFDOHIIHFWVRIPXWDWLRQVLQYDULRXVPRGHORUJDQLVPV
EXWDOVRFRXSOHVWKHELRORJLFDOPDQLIHVWDWLRQVRIWKHVHPXWDWLRQVWRFKDQJHVLQWKHHQYLURQPHQWRIWKH
FHOO,QYHVWLJDWLQJWKHPHFKDQLVPVXQGHUO\LQJ+63PHGLDWHGJHQHHQYLURQPHQWLQWHUDFWLRQV
UHYHDOHGDUROHIRUWKLVFKDSHURQHLQEHHUHYROXWLRQ:HDOVRLGHQWLILHGDVOHZRIVHHPLQJO\EHQLJQ
HQYLURQPHQWDOFXHVWKDWLQIOXHQFH+63¶VDELOLW\WREXIIHUGLVHDVHPXWDWLRQVLQKXPDQFHOOV:HDUH
QRZLQYHVWLJDWLQJKRZ+63VKDSHVWKHPXWDWLRQDOODQGVFDSHRIWXPRUVDQGKRZHQYLURQPHQWDO
FXHVVKDSHWKLVODQGVFDSHDQGWKHLULPSDFWRQWXPRUHYROXWLRQ:RUNLQRXUODEHPSOR\V
PXOWLGLVFLSOLQDU\V\VWHPVDSSURDFKHVUDQJLQJIURPTXDQWLWDWLYHJHQHWLFVWRKLJKWKURXJKSXW
ELRFKHPLVWU\LQYDULRXVPRGHORUJDQLVPVDQGDLPVWRXQGHUVWDQGKRZ+63DQGWKHSURWHLQ
KRPHRVWDVLVQHWZRUNDVDZKROHLQIOXHQFHWKHSHQHWUDQFHH[SUHVVLYLW\RIKXPDQDOOHOHVDVVRFLDWHG
ZLWKDJHUHODWHGGLVHDVHVDQGDVSLUHVWRH[SORUHQHZVWUDWHJLHVWRDGYDQFHSUHFLVLRQKHDOWK

/DE(QYLURQPHQW7KH3,SODFHVDKLJKYDOXHRQPHQWRUVKLSDQGWUDLQHHSDUWLFLSDWLRQLQVHWWLQJ
UHVHDUFKJRDOV2XUJURXSLQFOXGHVWZRSRVWGRFVDQGWZRUHVHDUFKWHFKQLFLDQV,QFRPLQJVWXGHQWV
ZLOOEHLPPHUVHGLQWRDFROOHJLDODQGFROODERUDWLYHODEHQYLURQPHQWLQZKLFKWKH\ZLOOEHDEOHWR
GHYHORSUHVHDUFKLQGHSHQGHQFHDQGOHDGHUVKLSVNLOOV

$SSO\LQJWe are looking for highly motivated trainees who seek to advance their training in
systems biology and quantitative genetics and wish to help us understand how protein-folding
chaperones influence allele penetrance and expressivity. We have a CPRIT grant to support 1-to-2
new students.

Wenbo Li Lab (enhancers, enhancer RNAs, epigenome, 4D Nucleome)
Research Summary: The Li lab focuses on RNAmediated gene regulation and 3D chromatin
organization. We aim to decipher the functions of
noncoding DNA and RNA elements in the human
genome in gene control and human diseases. We
utilize biochemical and -omics approaches (e.g.,
ChIP-seq, Hi-C, PRO-seq, etc.), as well as
(epi)genome editing tools and screening
(CRISPR/Cas9/dCas9/Cas13). We have about 6070% wet lab components, and 30-40% bioinformatic
components. Students are encouraged to read the
previous and recent publication of Dr. Li’s lab (Nature
2013; Nature Rev. Genet. 2016; Nature
Communications. 2019; RNA Biology. 2020). Full
A recent lab picture taken in May 2021.
publication list can be found in NCBI MyBibliography:

https://www.ncbi.nlm.nih.gov/myncbi/1Jip8J4DFUsQe/bibliography/public/.

Figure 1. A diagram showing cancer
mutations deregulate cancer genes via
Enhancer release and retargeting (ERR).

Recently, we found that cancer point mutations or common human genetic
variants can rewire disease gene expression via a novel mechanism called
Enhancer release and retargeting (Oh et al., 2021, Nature, Figure 2).
Another set of studies from our lab found that RNA m6A methylation on
retrotransposon RNAs can play important roles in deregulating diseaseassociated “long” genes (Xiong et al., 2021, Cell Research), or that
enhancer RNAs (eRNAs) may facilitate gene activation via promoting
transcriptional condensates (Lee et al., 2021, Molecular Cell, Figure 3).
Very recently, we start to investigate how RNA virus such as SARS-CoV-2
impacts host chromatin architecture to cause COVID-19 (Wang et al., 2021,
BioRxiv).

About the lab: We currently have two postdocs, one Res Assistant and
three GSBS students in the lab (by August 2021). Two of our students, Ruoyu Wang and Lana Al Hasani are
actively involved in G&E activities; talk to them if you want to know more. We welcome students with an
enthusiasm to uncover fundamental biology mechanisms of noncoding RNAs, epigenetics and 3D genome
control. Both experimental and computational approaches are used. One main project is to study enhancer
RNAs in human gene regulation and diseases such as
cancer, and to explore novel RNA-targeting therapy of
cancer. We study breast cancer mutations such as those of
estrogen receptor (ERa) or FOXA1 in enhancer malfunction.
Alternatively, students may be involved to investigate 3D
genome deregulation in human neurodevelopment
disorders, particularly the Down Syndrome. One unique
opportunity in our lab is that we are the only team from
Texas (and the entire southern US) that is a member of the
NIH “4D nucleome consortium” (4DN)
(https://commonfund.nih.gov/4dnucleome). Lab members
Figure 2. eRNA m6A facilitates transcriptional condensates.
have opportunities to attend 4DN consortium group
meetings and will be exposed to world frontiers of 3D genome research.
Our lab has funding to support two new graduate students for long term thesis projects. We already have some
Master Students who have decided to join us this fall (so the numbers above are additional to these).
Contact: Wenbo Li, Assistant Professor, Biochemistry and Molecular Biology, UT McGovern Medical School.
at Wenbo.li@uth.tmc.edu. You are welcome to inquire via email if you have questions or to arrange a meeting.
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7KHSWXPRUVXSSUHVVRULVD'1$GDPDJHVWUHVVUHVSRQVHSURWHLQWKDWIXQFWLRQVDVDWUDQVFULSWLRQ
IDFWRUWRUHJXODWHDODUJHQXPEHURIJHQHVWKDWSUHYHQWSUROLIHUDWLRQRIGDPDJHGFHOOVYLDLQLWLDWLRQRI
FHOOF\FOHDUUHVWDQGVHQHVFHQFHDQGYLDDSRSWRVLVDQGRWKHUPHFKDQLVPVRIFHOOGHDWKZKLFKDUH
SRWHQWWXPRUVXSSUHVVLYHPHFKDQLVPV'LVUXSWLRQRIWKHSDWKZD\LQWXPRUVRFFXUVPRVWRIWHQ
WKURXJKPXWDWLRQRUGHOHWLRQRIWKH JHQHLWVHOIEXWHOHYDWHGOHYHOVRIWZRLPSRUWDQWSLQKLELWRUV
0'0DQG0'0DOVRFRQWULEXWHWRWXPRUGHYHORSPHQW:HKDYHGHYHORSHG  PRXVHPRGHOV
WKDWDOORZXVWRSUREHWKHVSHFLILFLW\RIWKHSUHVSRQVHDWWKHPROHFXODUDQGRUJDQLVPDOOHYHOV:H
SODQWRGHWHUPLQHDQGIXQFWLRQDOO\H[DPLQHWKHSWUDQVFULSWLRQDOSURJUDPDQGWKHGRZQVWUHDP
SDWKZD\VWKDWDUHDFWLYDWHG  XSRQGHSOHWLRQRILQYDULRXVWLVVXHV,QDGGLWLRQKLJK
0'0OHYHOVDVRFFXULQVRPHKXPDQFDQFHUVDUHQRWWROHUDWHGE\QRUPDOFHOOV:HKDYHDQRQJRLQJ
&5,635&DVVFUHHQWRLGHQWLI\IDFWRUVWKDWDOORZQRUPDOFHOOVWRVXUYLYHGHVSLWHHOHYDWHGOHYHOVRI
0'0WRLGHQWLI\DQGFKDUDFWHUL]HV\QWKHWLFOHWKDOUHODWLRQVKLSVZLWKKLJK0'0LQWXPRUV

:HKDYHDOVRFUHDWHGWKUHHQRYHOFRQGLWLRQDOPXWDQWSDOOHOHVLQWKHPRXVHWKDWDUHZLOGW\SHWR
VWDUWZLWKEXWUHFRPELQHWKH ORFXVLQD&UHGHSHQGHQWPDQQHUWRFUHDWHDIHZPXWDQWFHOOVLQD
VHDRIQRUPDOVWURPDDQGLPPXQHFHOOV6RPDWLFSPXWDWLRQLQWKHEUHDVWHSLWKHOLXPSURGXFHV
EUHDVWFDUFLQRPDVWKDWPHWDVWDVL]HWRWKHOXQJDQGOLYHUFRPPRQVLWHVRIKXPDQEUHDVWFDQFHU
PHWDVWDVLV:HDUHSRLVHGWRGHFLSKHUWKHFKDQJHVWKDWRFFXUDWHDFKVWHSRIWKHPHWDVWDWLFSURFHVV
LQWKLVDQGRWKHUFDQFHUVE\DQDO\VHVRIWXPRUHYROXWLRQFLUFXODWLQJWXPRUFHOOVGRUPDQF\DQG
PHWDVWDVHV

(QYLURQPHQW,KDYHDODUJHODEWKDWFRQVLVWVRIVWXGHQWVSRVWGRFVIHOORZVDQGIDFXOW\$OOZRUNZHOO
WRJHWKHUDQGGLVFXVVDQGVKDUHWKHLUGDWD

$SSO\LQJI would like to attract trainees who work independently with some direction. I have several
NIH and CPRIT grants to support 1-2 new students. However, trainees are expected to apply for
fellowships.

Sadhan Majumder, PhD

Professor, Department of Genetics
MD Anderson Cancer Center
smajumder@mdanderson.org

Lab Overview

The research in my laboratory is focused on (1)
deciphering the mechanisms that control normal
development and how aberrations of such
mechanisms produce diseases, and (2) investigating how such knowledge can
be translated into improved patient care. We begin by studying molecular
mechanisms and then build on the lessons learned from those studies using a
multi-disciplinary approach that encompasses genomics, bioinformatics,
biochemistry, cell biology and mouse genetics. Our work involves close
collaboration between basic scientists and clinicians. Our current work involves
the roles of the transcriptional repressor REST in (i) brain tumors and in (ii)
chronic pain.
Although REST regulates many genes, many of its biological functions still
remain undiscovered. Overexpression (OE) of REST is found in many brain
tumors, in ischemic insults, and in neurological diseases and behavioral
disorders. However, progress in these areas has been hampered by the
continuing absence of a conditional Rest OE mouse model. To solve this
problem, we took up the challenge. Although it took us a while, we persevered
and we have now created the first conditional REST OE knockin mouse line
enabling study of the role of Rest OE in vivo. Our published results confirm that
REST expression in these mice is physiologically relevant. Genome-wide
analyses followed by biochemical and behavioral assays indicated that REST
regulates spontaneous locomotion by repressing a new target, Dopamine
Receptor 2. In a second line of work using these and Rest conditional knockout
mice, we are studying the role of REST in cancer chemotherapy- and surgeryinduced chronic pain and in subsequent opioid treatment. In that project, we
proposed to study the central hypothesis that REST and G9a, a corepressor of
REST, in specific neurons are involved in chronic pain caused by nerve injury
and chemotherapy by regulating unique epigenomic and transcriptomic
signatures (including mRNAs, miRs and lncRNAs).

       


3,3URIHVVRU6HQGXUDL$0DQL3K'

'HSW7UDQVODWLRQDO0ROHFXODU3DWKRORJ\
870'$QGHUVRQ&DQFHU&HQWHU+RXVWRQ7;
&RQWDFWVPDQL#PGDQGHUVRQRUJ
:HEVLWHZZZPDQLXV


³(07 DQG &DQFHU VWHP FHOOV LQ WUHDWPHQW UHVLVWDQFH LPPXQRWKHUDS\ DQG
PHWDVWDVLV´

0HWDVWDVLVLVWKHSULPDU\FDXVHRIFDQFHUUHODWHGGHDWKVEXWVXUSULVLQJO\RQHRIWKHOHDVWXQGHUVWRRGSURFHVVHV
LQELRORJ\'U0DQLDQGKLVWHDPGHPRQVWUDWHGWKDWWKHUHDFWLYDWLRQRIWKHODWHQWHPEU\RQLFSURJUDPNQRZQDV
WKHHSLWKHOLDOPHVHQFK\PDOWUDQVLWLRQ (07 LVQHFHVVDU\DQGVXIILFLHQWIRUWKHGHYHORSPHQWRIPHWDVWDVLV <DQJ
DQG0DQLHWDO&HOO0DQLDQG<DQJHWDO31$6 /DWHUWKH\IRXQGWKDWWKHFDQFHUFHOOVQRWRQO\
DFTXLUHPLJUDWRU\DQGLQYDVLYHSURSHUWLHVWKURXJK(07EXWDOVRVWHPFHOO
SURSHUWLHV 0DQLHWDO&HOO 


.
.

7KH(07LVDKLJKO\FRPSOH[GHYHORSPHQWDOSURJUDPUHDFWLYDWHGLQFDQFHU
FHOOV +RZ WKH FDQFHU FHOOV LQLWLDWH WKH (07 SURJUDP DQG ZKDW DUH WKH
YDULRXVJURZWKIDFWRUDQGWKHDVVRFLDWHGVLJQDOLQJHPDQDWLQJIURPWKHWXPRU
PLFURHQYLURQPHQW UHJXODWH WKLV SURFHVV LV XQFOHDU $OVR DW WKH PROHFXODU
OHYHOKRZWKH(07SURJUDPLQGXFHVVWHPFHOOSURSHUWLHVWRFDQFHUFHOOVLV
OHVV XQGHUVWRRG 0DQL¶V ODERUDWRU\ XVHV YDULRXV H[SHULPHQWDO PRGHO
V\VWHPV LQFOXGLQJ FHOO OLQHV SDWLHQWGHULYHG WXPRU [HQRJUDIWV DV ZHOO DV
PRXVH PRGHOV WR VWXG\ WKH FRQWULEXWLRQ RI (07 DQG FDQFHU VWHP FHOOV
&6&V WRWXPRUSURJUHVVLRQLQFOXGLQJWKHLUFRQWULEXWLRQWRWKHGHYHORSPHQW
RIUHVLVWDQFHWRFKHPRDQGLPPXQRWKHUDS\



    
   
      
    
 



(QYLURQPHQW'U0DQLLVSDVVLRQDWHDERXWWHDFKLQJDQGPHQWRULQJJUDGXDWHVWXGHQWVDQGSRVWGRFV+HKDV
UHFUXLWHG PDQ\ WDOHQWHG SRVWGRFWRUDO IHOORZV JUDGXDWH VWXGHQWV UHVHDUFK DVVLVWDQWV DQG LQVWUXFWRUV WR KLV
ODERUDWRU\+LVIHOORZVUHFHLYHGIHOORZVKLSVIURPYDULRXVIXQGLQJDJHQFLHVLQFOXGLQJ'2'6XVDQ*.RPHQ
(PLO$DOWRQHQ)RXQGDWLRQDVZHOODV7+LVWUDLQHHVHQWHUHGLQWRDFDGHPLFDVZHOODVLQGXVWULDOFDUHHUSDWKV
2QHRIKLV* (JUDGXDWHVWXGHQWVVWDUWHGDKLJKO\SUHVWLJLRXVDQGFRPSHWLWLYHFDQFHUSUHYHQWLRQIHOORZSURJUDP
DW1&,+HLVDOVRDPHPEHURIWZR7WUDLQLQJJUDQWVZKLFKZLOODOORZWKHVWXGHQWVWRFRPSHWHIRUWKH7
WUDLQLQJ IHOORZVKLSV ,Q VXPPDU\ 'U 0DQL¶V ODE ZLOO SURYLGH DQ H[FHOOHQW HQYLURQPHQW DQG RSSRUWXQLWLHV IRU
LQFRPLQJVWXGHQWVWREHVXFFHVVIXO

$SSO\LQJ  7KH 0DQL ODE LV VHHNLQJ IRU WZR trainees who are curious to understand how cancer develops to
become resistant to chemo and immunotherapies. Trainees will have ample opportunities to advance their
careers while enjoying their Ph.D. life. We have funding to support two new graduate students.

     





3,3URIHVVRU'LDQQD00LOHZLF]0'3K'
3UHVLGHQW*HRUJH+:%XVK&KDLURI&DUGLRYDVFXODU0HGLFLQH
'HSDUWPHQWRI,QWHUQDO0HGLFLQH'LYLVLRQRI0HGLFDO*HQHWLFV87
0F*RYHUQ0HGLFDO6FKRRO+RXVWRQ7;
&RQWDFW'LDQQD00LOHZLF]#XWKWPFHGX

³:KLFK*HQHV7ULJJHU9DVFXODU'LVHDVHVDQG:K\"´

'U0LOHZLF]GLUHFWVDWUDQVODWLRQDOUHVHDUFKSURJUDPWR  LGHQWLI\WKHJHQHWLFFDXVHVRIYDVFXODU
GLVHDVHV  XVHPRGHOV\VWHPV PRXVHDQGLQGXFHGSOXULSRWHQWVWHPFHOOV L36&V WRXQGHUVWDQG
WKHOLQNEHWZHHQWKHPXWDQWJHQHDQGWKHFOLQLFDOGLVHDVHDQG  WDNHWKHUHVXOWVRIWKHVHVWXGLHV
EDFNWRWKHSDWLHQWVWRLPSURYHFOLQLFDOFDUHDQGRXWFRPHVRIWKHLUJHQHWLFDOO\WULJJHUHGYDVFXODU
GLVHDVHV7KHUHVHDUFKSURJUDPUHFUXLWVSDWLHQWVZLWKHDUO\RQVHWRUXQXVXDOYDVFXODUGLVHDVHV
DORQJZLWKWKHLUIDPLO\PHPEHUVWRLGHQWLI\JHQHVIRUWKHVHFRQGLWLRQV'U0LOHZLF]¶VUHVHDUFK
SURJUDPKDVUHFUXLWHGRYHULQGLYLGXDOVZLWKYDVFXODUGLVHDVHVZRUOGZLGH+HUODEKDV
LGHQWLILHGPDQ\JHQHVWKDWSUHGLVSRVHWRWKRUDFLFDRUWLFDQHXU\VPVDFXWHDRUWLFGLVVHFWLRQVHDUO\
RQVHWVWURNHHDUO\RQVHWFRURQDU\DUWHU\GLVHDVHDQGLQWUDFUDQLDODQHXU\VPV7KHVHUHVXOWVDUH
WUDQVODWHGLQWRPHGLFDOFDUHWKURXJKWKHLQFOXVLRQRIWKHVHJHQHVRQ'1$JHQHWLFWHVWLQJSDQHOV
ZKLFKDUHXVHGFOLQLFDOO\WRGLDJQRVLVLQGLYLGXDOVZLWKYDVFXODUGLVHDVHV

$VDQH[DPSOH'U0LOHZLF]¶VUHVHDUFKWHDPLGHQWLILHGDQRYHOJHQHIRUDRUWLFGLVVHFWLRQV
XVLQJDODUJHIDPLO\ZKRUHTXHVWHGWREHSDUWRIKHUUHVHDUFK7KURXJKWDONLQJZLWKDQGH[DPLQLQJ
WKHIDPLO\PHPEHUVZKRKDGVXUYLYHGDQDFXWHDRUWLFGLVVHFWLRQ'U0LOHZLF]GHWHUPLQHGWKDW
PXWDWLRQVLQDOVRFDXVHHDUO\RQVHWFRURQDU\DUWHU\GLVHDVHDQGFKLOGKRRGRQVHWVWURNHV VHH
7('[WDON 7KHVHILQGLQJVKDYHDOWHUHGWKHJHQHWLFEDVLVRIYDVFXODUGLVHDVHVE\GHPRQVWUDWLQJWKDW
DOWHUDWLRQVLQRQHJHQHFDQOHDGWRWKRUDFLFDRUWLFDQHXU\VPVHDUO\RQVHWFRURQDU\DUWHU\GLVHDVH
DQGHDUO\RQVHWVWURNHV0RXVHPRGHOVDQGL36&VZLWKPXWDWLRQVDUHHVWDEOLVKHGWRDGGUHVV
KRZRQHJHQHWULJJHUVDOOWKHVHYDULRXVYDVFXODUGLVHDVHV

(QYLURQPHQW7KH3,¶VUHVHDUFKWHDPLQFOXGHVJUDGXDWHVWXGHQWVSRVWGRFWRUDOIHOORZVVFLHQWLVWV
SK\VLFLDQVDQGJHQHWLFFRXQVHORUV7KHZHHNO\ODEPHHWLQJVDQGMRXUQDOFOXEVSURYLGHDQLQWHUDFWLYH
HGXFDWLRQDOHQYLURQPHQW,QDGGLWLRQZHFROODERUDWHZLWKLQYHVWLJDWRUVZLWKLQWKH7H[DV0HGLFDO
&HQWHUDORQJZLWKUHVHDUFKHUVDQGFOLQLFLDQVZRUOGZLGH,WLVDKLJKO\FROODERUDWLYHHQYLURQPHQWWKDW
IRFXVHVRQXQGHUVWDQGLQJWKHPROHFXODUEDVLVRIYDVFXODUGLVHDVHVWRLPSURYHWUHDWPHQWVDQG
RXWFRPHVRIWKHVHGLVHDVH

$SSO\LQJ,QWHUHVWHGVWXGHQWVVKRXOGFRQWDFW'U0LOHZLF]3OHDVHIHHOIUHHWRFRQWDFWWKHFXUUHQW
JUDGXDWHVWXGHQWVLQKHUODERUDWRU\
.DYHHWD.DZ#XWKWPFHGX
-DPLH0:ULJKW#XWKWPFHGX
$QLWD.DZ#XWKWPFHGX

PI: Rachel K. Miller, Ph.D.

Associate Professor
Pediatric Research Center
McGovern Medical School, MSE R413
Contact: Rachel.K.Miller@uth.tmc.edu
Webpage: https://med.uth.edu/pediatrics/miller-lab/

“Modeling kidney development and disease in frog embryos”
The central goal of our research is to understand the processes that underlie the development of the
kidney, and how disruption of these processes results in congenital anomalies of the kidney and urinary
tract (CAKUT) that arise in human patients. Malformations of the kidney and urinary tract occur in
almost 2% of the world population, representing nearly one-fourth of all birth defects. Because
mutations in the genes causing these congenital abnormalities are only known in 14% of cases and
often result in the need for kidney transplant, our goal is to understand how the mutated genes disrupt
kidney development. We utilize the embryonic kidney of the frog (Xenopus laevis) as primary model of
kidney development and to model human patient mutations within the kidney. We also utilize tissue
culture of kidney cell lines to understand the cellular mechanisms driving nephron development. Our
prior findings indicate that Wnt signaling pathway regulators play critical roles in kidney development
and congenital disease. Therefore, we focus on understanding how these components regulate cellular
processes that are important during kidney development.
Environment. We have a highly colloborative laboratory environment, and the contributions of our
trainees have been integral to project successes. The valuable contributions of our laboratory’s trainees
have resulted in a steady record of publication. Collectively, trainees have been awarded the Gee
Family Legacy Scholarship, the Gigli Family Endowed Scholarship, the Schissler fellowship and the
Dean’s Research Award. I look forward to advancing the scientific training of students in the future, as
I feel it is one of the most rewarding parts of my job.
Applying. Please feel free to contact me if you are interested in rotating with our group. We would like
to recruit one new graduate student.

       


3,3URIHVVRU6LGGKDUWK3UDNDVK0'3K'

'HSWRI,QWHUQDO0HGLFLQH0F*RYHUQ0HGLFDO6FKRRO87+HDOWK
&RQWDFW6LGGKDUWK.3UDNDVK#XWKWPFHGX


Siddharth Prakash earned a Bachelor of Science in
Molecular Biophysics and Biochemistry from Yale University.
He completed his M.D.-Ph.D. training with Dr. Huda Zoghbi
in the Department of Molecular and Human Genetics and a
fellowship in Cardiovascular Disease at Baylor College of
Medicine. Since 2011, Dr. Prakash has worked in the John Ritter Research Program in
Aortic and Vascular Diseases at McGovern Medical School, a part of the University of
Texas Health Science Center at Houston (UTHealth), where he specializes in medical
therapy, imaging and surveillance of patients with heritable aortic and vascular
diseases. He is Associate Professor of Internal Medicine and is co-director of the
Turner Syndrome Adult Comprehensive Care Center. Dr. Prakash’s translational
research laboratory focuses on the contribution of rare genomic copy number variants
(CNVs) to bicuspid aortic valve (BAV), the most common adult congenital heart defect.
Our lab uses an innovative strategy to identify new candidate genes for BAV, based in
part on the hypothesis that reduced dosage of genes on the X chromosome is
responsible for the increased prevalence of BAV in males and in women with Turner
syndrome. We identified recurrent CNVs in diverse clinical cohorts with BAV and
demonstrated that specific rare CNVs are an important contributing cause of thoracic
aortic aneurysms. We were recently granted funding from the American Heart
Association and an R01 from the National Institutes of Health to follow up on these
observations in patients with early complications of bicuspid aortic valve disease.


         

 &KDUDFWHUL]DWLRQRILQGXFHGSOXULSRWHQWVWHPFHOOV L36&V IURPSDWLHQWVZLWK7XUQHUV\QGURPHLQ
DK\GURJHOPRGHORIHPEU\RQLFDRUWLFYDOYHGHYHORSPHQW
 )XQFWLRQDODQDO\VLVRIFDQGLGDWHJHQHVIRUFDUGLRYDVFXODUGHIHFWVLQL36&VXVLQJ&5,635
WHFKQRORJ\
 )XQFWLRQDODQDO\VLVRIFDQGLGDWHFRS\QXPEHUYDULDQWORFLLPSOLFDWHGLQOHIWYHQWULFXODURXWIORZ
WUDFWGHYHORSPHQW
 ([RPHVHTXHQFLQJRIIDPLOLHVZLWK%$9DQGOHIWVLGHGFRQJHQLWDOKHDUWGHIHFWV)LQGLQJVDUH
FRQWLQXRXVO\IHGEDFNLQWRDLPV
 $QDO\VLVRIWKHUROHRIWLVVXHVSHFLILFPRVDLFLVPLQ7XUQHUV\QGURPHSKHQRW\SHVXVLQJJHQRPLF
FRS\QXPEHUDQDO\VLVPHWK\ODWLRQSURILOLQJDQG51$VHTXHQFLQJ

KUNAL RAI’s LAB

krai@mdanderson.org | Ph: 1-713-591-5303 | www.railab.org
Research Interest: Rai lab is focused on understanding how epigenetic processes contribute to
human tumor biology and how we can exploit these aberrations to engineer novel therapeutic
approaches. With the use of cutting-edge high throughput epigenomic methods, we have built
chromatin maps from human tumor tissues and cancer cell lines with different genetic and clinical
features. We are utilizing these datasets and cutting-edge computational methods to gain deeper
understanding of underlying tumor biology as well as therapeutic approaches. Further, we are
exploiting genome editing and high-throughput screening methods in cancer cell lines, animal
models (mouse and zebrafish) to functionalize cancer epigenome and study epigenetic regulators of
cancer progression with a focus on metastatic dissemination and resistance to immunotherapies.
Projects: Rai lab has a diverse array of activities which can be categorized under 6 different areas: 1)
Chromatin structure and function in cancer; 2) Epigenome and personalized medicine; 3) Epigenetic
drivers of metastasis; 4) Epigenetics of immunotherapy response; 5) Single cell epigenomics and 6)
Machine learning in cancer epigenomics. Details of each of these areas can be found in our website
(www.railab.org). Projects will be available in these areas as well as new areas, for example epigenome
function during aging and obesity. We seek curious and motivated experimentalists and
computational biologists. Lab provides great opportunity for learning computation analysis for
experimentalists. Please contact Kunal to discuss potential projects and your interest.
People: Rai lab is home to 7 PhD students (2 MD/PhD, 3 GSBS, 1 BCM, 1 SPH), 1 MS student, 6 postdoctoral fellows, 2 research scientists, an assistant professor, 2 research assistants and 3 UG students.

6HHNLQJ3K'6WXGHQWV

3,$VVLVWDQW3URIHVVRU1LGKL6DKQL3K'

(SLJHQHWLFVDQG0ROHFXODU&DUFLQRJHQHVLV870'$QGHUVRQ
&DQFHU&HQWHU6FLHQFH3DUN6PLWKYLOOH7;
&RQWDFWQVDKQL#PGDQGHUVRQRUJ

³6\VWHPVELRORJ\DQGSUHFLVLRQPHGLFLQHLQ
KXPDQFDQFHU´
0\ODERUDWRU\LVIRFXVHGRQV\VWHPVELRORJ\RIKXPDQFDQFHU
LQWHJUDWLQJ ODUJHVFDOH FRPSXWDWLRQDO JHQRPLFV DQG KLJK
WKURXJKSXW H[SHULPHQWDO SODWIRUPV WR DGGUHVV IXQGDPHQWDO
SUREOHPV LQ WKH PRGHUQ HUD RI SHUVRQDOL]HG RU SUHFLVLRQ
PHGLFLQH7KHODEVHHNVDV\VWHPVOHYHOXQGHUVWDQGLQJRIWKH
XQGHUO\LQJ JHQHWLFDQG HSLJHQHWLFDEHUUDWLRQV LQ FDQFHU KHWHURJHQHLW\DQGLPPXQLW\:H
DLPWRLGHQWLI\QRYHOELRPDUNHUVDQGGUXJWDUJHWVDQGWRKDYHDPDMRULPSDFWRQFDQFHU
E\WUDQVODWLQJLQWRPRUHHIIHFWLYHSURJQRVLVDQGWKHUDS\IRUKXPDQFDQFHU
:H XVH DQ DGYDQFHG VHW RI VWDWHRIWKHDUW WHFKQRORJLHV LQFOXGLQJ KLJKSHUIRUPDQFH
FRPSXWLQJVLJQDOLQJQHWZRUNDQDO\VLV*DWHZD\WHFKQRORJ\KLJKWKURXJKSXWVFUHHQLQJ
JHQRPHHGLWLQJSURWHRPLFVDQGQH[WJHQHUDWLRQVHTXHQFLQJ7RDFKLHYHV\VWHPDWLFDQG
VLJQLILFDQWLQVLJKWVLQFDQFHUSURJUHVVLRQP\ODEIRFXVHVRQWKHIROORZLQJDUHDV
, 6\VWHPDWLFFRPSXWDWLRQDODQDO\VLVRIVLJQDOLQJQHWZRUNVLQKXPDQFDQFHU
,, 'HYHORSUREXVWELRLQIRUPDWLFVDQGFRPSXWDWLRQDODOJRULWKPVWRSULRULWL]HGULYHU
PXWDWLRQVIURPQH[WJHQVHTXHQFLQJGDWD
,,, +LJKWKURXJK&5,635VFUHHQVDQGSURWHRPLFVWRLGHQWLI\GULYHUHYHQWVFRQWULEXWLQJ
WRWXPRULJHQHVLV
,9 )XQFWLRQDOFKDUDFWHUL]DWLRQRIJHQRPLFPXWDWLRQVLQFDQFHUFHOOPRGHOV
2XU ODE LV ZHOOIXQGHG VXSSRUWHG E\ 6ORDQ 5HVHDUFK )RXQGDWLRQ 3LQQDFOH 5HVHDUFK
$ZDUG5LVLQJ67$5V&35,7IXQGVDPRQJRWKHUV5HFHQWUHSUHVHQWDWLYHSXEOLFDWLRQV
LQFOXGH     
     
                  

   )RUPRUHLQIRUPDWLRQSOHDVHYLVLW
KWWSVIDFXOW\PGDQGHUVRQRUJSURILOHVQLGKLBVDKQLKWPO
(QYLURQPHQW2XUODERUDWRU\YDOXHVDIULHQGO\DQGLQWHUDFWLYHVFLHQWLILFHQYLURQPHQW$OO
JUDGXDWH VWXGHQWV DQG SRVWGRFV DWWHQG D QDWLRQDO RU LQWHUQDWLRQDO PHHWLQJ HDFK \HDU
7XWRULDOVLQP\ODERUDWRU\FDQLQFOXGHDZLGHUDQJHRIWRSLFVLQV\VWHPVELRORJ\LQFOXGLQJ
FRPSXWDWLRQDO DQDO\VLV VWDWLVWLFV ELRLQIRUPDWLFV PROHFXODU ELRORJ\ SURWHRPLFV DQG
ELRFKHPLVWU\ 7KH LQWHJUDWLRQ RI WKHVH WHFKQRORJLHV ZLOO SURYLGH YDOXDEOH LQVLJKWV LQWR
JHQRPLFPXWDWLRQPHGLDWHGVLJQDOWUDQVGXFWLRQQHWZRUNDOWHUDWLRQVLQFDQFHUELRORJ\

Seeking PhD Students

PI: Margarida Almeida Santos, PhD

Assistant Professor
Dept. of Epigenetics & Molecular Carcinogenesis
MD Anderson
Email: MIAlmeidaSantos@mdanderson.org
Lab Website:
https://www.mdanderson.org/research/departments-labsinstitutes/labs/santos-laboratory.html

Epigenetics and DNA Repair in Cancer Stem Cells
Our scientific interests are focused on replicative stress/DNA damage response and epigenetic
regulators in cancer stem cells. Current studies in my laboratory focus on the hematopoietic
system, since 1) it is a well-established system for adult stem cells studies and 2) the dynamic
nature of the hematopoietic system places it in a vulnerable position with respect to genomic
damage during DNA replication. Replicative stress can be defined as a slowing or stalling of
replication fork progression and a source of spontaneous DNA lesions that drives genomic
instability. “Oncogene-induced” replicative stress is a major driving force of hematological
cancers. Aberrant oncogene expression induces precocious entry into S phase and perturbs
replication fork progression, triggering the DNA damage response. The classical view of the
DNA damage response (DDR) postulates that DDR is a crucial tumorigenesis barrier in early
stages of cancer development, and a selective pressure that favors malignant clones with
defects in DNA repair factors. My recent work showed that DNA damage induces the
differentiation of leukemic stem-like cells in acute myeloid leukemia (AML) harboring the MLLAF9 oncogene, thus uncovering an unexpected tumor-promoting role of genome guardians in
enforcing the oncogene-induced differentiation blockade in AML (Santos et al., Nature 2014).
Current studies in my laboratory explore the concept of “DNA damage-induced differentiation of
stem-like cancer cells” in AML and other aggressive hematological malignancies using mouse
models, next generation sequencing and various DNA damage treatments and assays.
Elucidating which DNA damage response proteins should be targeted in order to promote
effective differentiation of leukemic stem cells is the next important step in designing new
therapies against these cancers. We are also actively working on the epigenetic dys-regulation
of leukemia stem cells, using our models of AML. We are particularly focused on methylation of
lysine and arginine histone residues.
A tutorial with us provides experience in mouse work (in vivo leukemia studies), flow cytometry,
next generation sequencing (ChIp-seq, RNA-seq and exome sequencing), immunofluorescence
and cytology.



    


3,3URIHVVRU$PEURYDQ+RRI3K'
0LFURELRORJ\DQG0ROHFXODU*HQHWLFV87+0HGLFDO6FKRRO
&RQWDFWDPEURYDQKRRI#XWKWPFHGX



³51$SURFHVVLQJDQGGHJUDGDWLRQLQKHDOWKDQG
GLVHDVH´


5HVHDUFK7KHJHQHUDWLRQRIPDWXUHIXQFWLRQDO51$VUHTXLUHVDZLGHYDULHW\RI51$SURFHVVLQJ
VWHSVWKDWDUHHDFKWLJKWO\UHJXODWHGWRFRQWUROJHQHH[SUHVVLRQ0DQ\RIWKH51$SURFHVVLQJ
UHDFWLRQVUHTXLUH51DVHV7KHVDPH51DVHVDOVRGHJUDGH51$VZKHQWKH\EHFRPHGDPDJHGDUH
PLVSURFHVVHGRUDUHQRORQJHUQHHGHG7KXVGXULQJLWVOLIHWLPHHDFK51$PROHFXOHLVDFWHGRQE\D
QXPEHURIGLIIHUHQW51$VHV7KHYDQ+RRIODEVWXGLHVKRZWKHVH51DVHVFRQWULEXWHWRWKHJHQH
H[SUHVVLRQSURJUDP&XUUHQWUHDVHDUFKLQWKHYDQ+RRIODEIRFXVHVRQWZR51DVHVWKDWDUHERWK
PXOWLVXEXQLWSURWHLQFRPSOH[HVDQGPXWDWHGLQSRQWRFHUHEHOODUK\SRSODVLDSDWLHQWV2XUUHVHDUFKLV
VXSSRUWHUGE\WZR1,+5JUDQWV *0WKURXJKDQG*0WKURXJK 
7KH51$H[RVRPHDFWVRQDZLGHYDULHW\RI51$V\HWLVYHU\VSHFLILFIRUWKRVH51$V)RU
H[DPSOHLWGHJUDGHVQRUPDOFHOOXODUP51$VYHU\VORZO\EXWGHJUDGHVDEHUUDQWP51$VYHU\UDSLGO\
7KHVHDEHUUDQWP51$VLQFOXGHP51$VWKDWKDYHEHHQFOHDYHGE\51$LRUDQ\RWKHU51DVH
P51$VWKDWODFNDVWRSFRGRQDQGYLUDOP51$V:HWDNHDGYDQWDJHRIWKHNQRZQVWUXFWXUHRIWKH
51$H[RVRPHDQGWKHSRZHURI\HDVWJHQHWLFVWRXQGHUVWDQGWKHPHFKDQLVPVE\ZKLFKWKH51$
H[RVRPHDFWVVSHFLILFDOO\RQLWVVXEVWUDWH51$V
2QHH[SODQDWLRQIRUZK\W51$VSOLFLQJHQGRQXFOHDVH 76(1 DQG51$H[RVRPHPXWDWLRQVERWK
FDXVHSRQWRFHUHEHOODUK\SRSODVLDLVWKDWWKH\DFWLQFRQFHUWWRGHJUDGHDVSHFLILF51$GXULQJ
QHXURQDOGHYHORSPHQW,WLVWKHUIRUHLPSRUWDQWWRXQGHUVWDQG76(1VSHFLILFLW\,QFRQWUDVWWRWKH51$
H[RVRPHWKH76(1LVRQO\NQRZQWRDFWRQWZR51$V76(1GHULYHVLWVQDPHIURPLWVDELOLW\WRFXW
LQWURQVRXWRIW51$VEXWDOVRFOHDYHVRQHP51$&OHDYDJHRIWKLVP51$WULJJHUVIXUWKHU
GHJUDGDWLRQE\WKH51$H[RVRPH:HKDYHXVHG\HDVWJHQHWLFVFRPELQHGZLWKWUDQVFULSWRPH
VHTXHQFLQJWRLGHQWLI\DVPDOOQXPEHURIRWKHUP51$VFOHDYHGE\76(1DQGPDSWKHFOHDYDJH
VLWHV
7UDLQLQJHQYLURQPHQW6WXGHQWVLQWKHYDQ+RRIODEZRUNLQGHSHQGHQWO\RQWKHLURZQSURMHFW
7KLVLVUHIOHFWHGE\DOOSDVWVWXGHQWVSXEOLVKLQJSDSHUVZLWKDOLPLWHGQXPEHURIFRDXWKRUVLQKLJK
SURILOHMRXUQDOVVXFKVDV31$60ROHFXODU&HOO(0%2-DQG1DWXUH6WUXFWXUDODQG0RO%LRORJ\
DQGRULQOHDGLQJVRFLHW\MRXUQDOVVXFKDV*HQHWLFVDQG51$
$SURMHFWLQWKHYDQ+RRIODEH[SRVHVVWXGHQWVWRVWDQGDUGPROHFXODUELRORJ\WHFKQLTXHVIRUZDUG
DQGUHYHUVHJHQHWLFDSSURDFKHVWRJHQHUDWHVWUDLQVZLWKPXWDWLRQVRILQWHUHVWDQG51$DQDO\VLVE\
1RUWKHUQEORWWLQJT573&5DQGWUDQVFULSWRPHVHTXHQFLQJ7KHXVHRI\HDVWPHDQVWKDWDQLQGLYLGXDO
JUDGXDWHVWXGHQWFDQEHUHDGLO\JHQHUDWHDQGWHVWWKHLURZQK\SRWKHVHV7KHJHQRPHRI\HDVWLVDOVR
VPDOOHQRXJKWKDWZHFDQHDVLO\LGHQWLI\PXWDWLRQVRILQWHUHVW%HFDXVHWKH\GLYHUJHGUHODWLYHO\
UHFHQWO\PRVWRIWKHJHQHVDQGSDWKZD\VLPSOLFDWHGLQKXPDQGLVHDVHDUHFRQVHUYHGEHWZHHQ\HDVW
DQGKXPDQ<HDVWUHVHDUFKKDVDORQJWUDFNUHFRUGRIOHDGLQJWRIXQGDPHQWDOXQGHUVWDQGLQJRI
PROHFXODUDQGFHOOXODUPHFKDQVLPVWKDWDUHIXQGDPHQWDOWRDOOHXNDU\RWHV
$PEURYDQ+RRILVDQH[SHULHQFHGPHQWRUZKRKDVWUDLQHG3K'VWXGHQWVLQWKUHHGLIIHUHQW
SURJUDPV0RVWKDYHVXEVHTXHQWO\REWDLQHGSRVWGRFWRUDOIHOORZSRVLWLRQVDWSUHVWLJLRXVXQLYHULVWLHV
'XNH81&876RXWKZHVWHUQ%&0870'$QGHUVRQ ZKLOHRWKHUVKDYHGLUHFWO\PRYHGLQWR
GHVLUHGSRVLWLRQVLQELRWHFKRUKHDOWKFDUHLQGXVWU\ 5HJHQHURQ33'+RXVWRQ0HWKRGLVW 7KH\DOO
KDYHXVHGWKHLU\HDVWJHQHWLFVWUDLQLQJLQRWKHUDUHDV
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$VVRFLDWH3URIHVVRU
'HSDUWPHQWRI*HQHWLFV
870'$QGHUVRQ&DQFHU&HQWHU+RXVWRQ7;
(PDLOEZDQJ#PGDQGHUVRQRUJ



*HQRPH0DLQWHQDQFH7XPRU6XSSUHVVLRQ
          
5HVHDUFK,QWHUHVWV$KDOOPDUNRIFDQFHULVJHQRPLFLQVWDELOLW\2XU
UHVHDUFKLVIRFXVHGRQXQGHUVWDQGLQJKRZFHOOVUHVSRQGWR'1$
GDPDJHVDIHJXDUGWKHLQWHJULW\RIWKHJHQRPHDQGSUHYHQWWKHGHYHORSPHQWRIFDQFHU
2QJRLQJ3URMHFWV
 KRZWKHKHUHGLWDU\EUHDVWWXPRUVXSSUHVVRU%5&$
LQWHUDFWLRQQHWZRUNVXSSUHVVHVEUHDVWWXPRU
GHYHORSPHQW !""       
#"   
 
 KRZFKURPDWLQPRGLILFDWLRQDWVLWHVRI'1$GDPDJH
UHJXODWHV'1$UHSDLUDQGWUDQVFULSWLRQ #
 
  #"!
$   
 KRZWKHFHOOSURWHFWVJHQRPHVWDELOLW\LQUHVSRQVHWR
'1$UHSOLFDWLRQVWUHVV #"!$ 
  

Chromosome aberrations in a
BRCA1-intearcting protein,
Abraxas, -deficient cells.

$SSURDFK:HXVHDFRPELQDWRU\IXQFWLRQDO
DQGPROHFXODUDSSURDFKWKDWLQYROYHVLPDJLQJ
&5,635&DVJHQHHGLWLQJJHQHWLFVVFUHHQV
KLJKWKURXJKSXWVHTXHQFLQJPDVVVSHFWURPHWU\
PRXVHPRGHOHWF

(QYLURQPHQW2XUODEFXUUHQWO\KDVVL[
PHPEHUVLQFOXGLQJSRVWGRFWRUDOIHOORZVDQG
JUDGXDWHVWXGHQWV7UDLQHHVLQRXUODEKDYH
PXOWLSOHRSSRUWXQLWLHVWRFROODERUDWHZLWKDQG
Defect in DNA replication stress response
leads to increased chromosome instability
SUHVHQWWKHLUILQGLQJVWRWKHUHVHDUFK
FRPPXQLW\:HZHOFRPHPRWLYDWHGVWXGHQWV
(increased anaphase bridge during mitosis)
in Abro1-/- cells
ZKRZLVKWRDGYDQFHWKHLUWUDLQLQJDQGFDUHHU
JRDOVE\WDFNOLQJVRPHRIWKHIXQGDPHQWDO
LVVXHVIDFLQJWKHXQGHUVWDQGLQJDQGWUHDWPHQWRIFDQFHU


PI: Jun Wang, PhD

Assistant Professor
Department of Pediatrics, McGovern Medical School
The University of Texas Health Science Center at Houston
Email: jun.wang@uth.tmc.edu
Website: https://med.uth.edu/pediatrics/faculty/jun-wang-ph-d/

“Molecular regulation of heart and head development, diseases and
regeneration”
Wang lab research is aimed at understanding signaling pathways such as Hippo, Wnt and Bmp
pathways as well as non-coding RNAs in regulating craniofacial and cardiovascular development,
diseases and regeneration, using approaches include a combination of genetic mouse models,
molecular and biochemical techniques, imaging, cell culture and manipulation, genomics, proteomics,
CRISPR-Cas9 genome editing and next generation sequencing techniques.

Research focus in the Wang lab: 1) the migrating multipotent cells named Neural Crest Cells (NCCs).
NCCs make significant contribution to many different tissues and organs including the heart and head.
2) Cardiac Conduction System (CCS) homeostasis and regeneration. Dysfunction of CCS leads to
cardiac arrhythmia, a major cause of death worldwide. 3) Congentital Heart Diseases (CHDs), the most
common birth defects occur in everyone 1 out of 100 newborns.
For more information, please check our website: https://med.uth.edu/pediatrics/wang-lab/research/ .
Environment. The PI has been devoted to on mentorship
to advance students’ training and reach their career goals.
Wang lab, consist of postdoctoral fellows, graduate
students, research associate and research assistant, is a
highly collaborative team. Incoming students will take
advantage of both in-lab collaborations and active
collaborations with other labs including local collaborations
at UT Health, MD Anderson Cancer Center, and Baylor
College of Medicine, as well as national and international
collaborations. We are currently well supported by funds
from NIH, DOD and UT.
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3,$VVLVWDQW3URIHVVRU+DQ;X3K'

(SLJHQHWLFVDQG0ROHFXODU&DUFLQRJHQHVLV870'$QGHUVRQ
&DQFHU&HQWHU6FLHQFH3DUN6PLWKYLOOH7;
&RQWDFWK[X#PGDQGHUVRQRUJ

³&5,635VROXWLRQVIRUFDQFHUGUXJWDUJHWGLVFRYHU\´
,QFDQFHUGUXJWDUJHWGLVFRYHU\WKUHHTXHVWLRQVDUHIUHTXHQWO\DVNHGL :KLFKSURWHLQLVWKHWDUJHWIRU
FDQFHUWUHDWPHQW"LL :KLFKGRPDLQRIWKHSURWHLQLVWKHWDUJHWIRUHIIHFWLYHLQKLELWLRQRIWKHSURWHLQ
IXQFWLRQ"LLL :KLFKELRPDUNHU V FDQEHXVHGIRUSDWLHQWVWUDWLILFDWLRQ"&5,635EDVHGIXQFWLRQDO
VFUHHQVKDYHEHHQSURYHQWREHSRZHUIXOVROXWLRQVWRWKHVHTXHVWLRQV:LWKODUJHVFDOHSRROHG
&5,635VFUHHQVRQHFDQDVVHVVWKHIXQFWLRQDOLPSRUWDQFHRIWHQVRIWKRXVDQGVRISURWHLQVLQD
VLQJOHH[SHULPHQW:LWKD&5,635WLOLQJVJ51$VFUHHQRQHFDQDFFXUDWHO\LGHQWLI\WKHSURWHLQ
GRPDLQVWKDWDUHHVVHQWLDOIRUWXPRUJURZWK,QWHJUDWLRQRI&5,635VFUHHQVDQG
JHQRPLFWUDQVFULSWRPLFGDWDIDFLOLWDWHVWKHVHDUFKIRUUHOLDEOHELRPDUNHUVE\ZKLFKWKHULJKWSDWLHQW
ZLOOEHWUHDWHGZLWKWKHULJKWGUXJ
2XUODERUDWRU\FRPELQHVVWDWHRIWKHDUWELRWHFKQRORJLHVDQGFRPSXWDWLRQDODOJRULWKPVWRGHYHORS
RSWLPL]HG&5,635VROXWLRQVIRUFDQFHUGUXJWDUJHWGLVFRYHU\([SHULPHQWDOO\RXUELRORJLVWVDUH
GHYHORSLQJQHZYHFWRUV\VWHPVDQGSURWRFROVWRERRVWWKHSHUIRUPDQFHRI&5,635VFUHHQVDQGDUH
DSSO\LQJWKHVHV\VWHPVIRUYDULRXVELRORJLFDOVWXGLHVWKURXJKFROODERUDWLRQSURMHFWV&RPSXWDWLRQDOO\
ZHKDYHGHYHORSHG0D*H&. 0RGHOEDVHG$QDO\VLVRI*HQRPHZLGH&5,635&DV.QRFNRXW D
ZLGHO\UHFRJQL]HGWRROIRUWKHDQDO\VLVRI&5,635VFUHHQV:HKDYHDOVRXVHGPDFKLQHOHDUQLQJ
DOJRULWKPVWRSUHGLFWHIIHFWLYHVJ51$VIRUUDWLRQDOGHVLJQRI&5,635OLEUDULHV&XUUHQWO\RXU
FRPSXWDWLRQDOVFLHQWLVWVDUHZRUNLQJRQWKHQH[WJHQHUDWLRQRIVRIWZDUHWRROVWKDWLPSOHPHQWQRYHO
OLEUDU\GHVLJQUXOHVDQGDQDO\VLVSLSHOLQHV7KURXJKWKHLQWHJUDWLRQRIELRWHFKQRORJLFDOLPSURYHPHQW
DQGDGYDQFHGFRPSXWDWLRQDODOJRULWKPVZHDLPWRHVWDEOLVKSRZHUIXO&5,635SODWIRUPVWR
DFFHOHUDWHWKHSDFHRIFDQFHUGUXJGHYHORSPHQW
(QYLURQPHQW2XUODERUDWRU\KLJKO\YDOXHVLQWHUGLVFLSOLQDU\GLVFXVVLRQDQGNQRZOHGJHH[SDQVLRQ
WKURXJKLQWHUQDOPHHWLQJMRXUQDOFOXEWUDLQLQJDQGFROODERUDWLRQV*UDGXDWHVWXGHQWVZLOOEHWUDLQHGLQ
ERWKELRFKHPLVWU\DQGELRLQIRUPDWLFV7KHODEFXUUHQWO\KDVWZRH[SHULPHQWDOSRVWGRFVWKUHH
FRPSXWDWLRQDOSRVWGRFVDQGDODEPDQDJHU7KHODEPHPEHUVDUHIURPYDULRXVGLVFLSOLQHVLQFOXGLQJ
ELRFKHPLVWU\FRPSXWHUVFLHQFHSK\VLFVDQGPDWKHPDWLFV:HHQFRXUDJHJUDGXDWHVWXGHQWVDQG
SRVWGRFVWRSUHVHQWWKHLUZRUNLQQDWLRQDORULQWHUQDWLRQDOPHHWLQJVHDFK\HDU7KHODELVZHOOIXQGHG
IRUWKHQH[WWKUHH\HDUV

PI: Momoko Yoshimoto MD, PhD
Associate Professor
Center for Stem Cell Regenerative Medicine,
Institute for Molecular Medicine,
University of Texas Health Science Center at Houston
Momoko.Yoshimoto@uth.tmc.edu
Lab website: https://momokomykobay.wixsite.com/yoshimotolabwebsite

HSC and Immune Cell Development in the Mouse Embryo:
Where do they come from and what are their contributions in the
postnatal immune system?
Hematopoietic stem cells (HSCs) reside in the bone marrow and produce all types of
blood and immune cells throughout life. HSCs are first detectable in the mid-gestation of
the mouse embryo; however, various blood cells, including innate lymphoid precursors
already exist before the appearance of HSCs. We aim to understand molecularly how the
first HSCs and immune cells are produced in the mouse embryo in the first place and how
they contribute to postnatal immune system.
You can learn various transgenic/knock-out
mouse models, lineage tracing mouse
models,
multi-color
flow
cytometry
analysis/sorting, cell culture, human and
mouse
PSC
culture,
transplantation,
immunhisto staining, qPCR, RNA-, and
ATAC-sequencing, etc.

We are dedicated to answer unsolved scientific questions in the field
of developmental hematology-Immunology.

Endothelial-lineage
tracing
embryo.
Endothelial cells were labeled at E8.5 and
observed at E9.5

Adult mouse intestine. Lymphocytes
are labeled Tomato+ in the villi.

6HHNLQJ*UDGXDWH6WXGHQW


3,$VVRFLDWH3URIHVVRU6KHQJ=KDQJ3K'
%URZQ)RXQGDWLRQ,QVWLWXWHRI0ROHFXODU0HGLFLQH
'HSDUWPHQWRI1HXURELRORJ\DQG$QDWRP\
*6%6DQG0F*RYHUQ0HGLFDO6FKRRODW87+HDOWK
&RQWDFW6KHQJ=KDQJ#XWKWPFHGX



³&RQIURQWLQJ1HXURGHJHQHUDWLYH'LVHDVHV$1HZ)URQWLHU´
Neurodegenerative disorders such as Alzheimer’s disease (AD), Parkinson’s disease (PD) and
Huntington’s disease (HD) are inflicting unbearably high emotional and financial toll to patients and
their families, and together poses a pressing threat to the wellbeing of our society. However, currently
there is no effective cure or preventions against any of these debilitating maladies.
One common pathological hallmark of almost all the neurodegenerative diseases is the presence of
abnormal protein deposits, often known as tangles and plaques, in the affected brains. Cells normally
operate several robust self-maintenance machineries,

including chaperones that facilitate proteins to stay in shape,
and autophagy (meaning “self-eating” in Greek) that cleans up
and recycles worn-out or toxic cellular materials. These selfprotective mechanisms often become inefficient or
nonfunctional in aging neurons, causing and/or contributing to
the brain diseases.
Abnormal protein deposits (red dots) in
neurons (green) defective for autophagy

Using model organism Drosophila and mammalian systems, we study how disease genes, such as
Huntingtin in HD and Parkin in PD, normally function in cells, and how chaperones and autophagy
operate to recognize and efficiently clear mutated proteins and toxic agents, while spare and protect
normal cellular constituents. Our goal is to harness these innate self-protective machineries to fight
against ageing-related brain diseases.

Research Projects
• Mechanisms of protein folding and clearance pathways in
brain degenerative disorders
• Functions of Huntingtin in autophagy and its perturbation
in Huntington’s disease
• Subcellular handling of neurotransmitter dopamine and
Parkinson’s disease
• Biogenesis of subcellular organelles (e.g., lysosomerelated organelles) and human diseases
.

Dopamine neurons (top) and neurotransmitter
dopamine (bottom) in Drosophila brains.

Applying. We look forward to motivated students to
explore this new and important frontier, helping us to understand and fight these still un-curable brain
diseases. We have NIH R01 grants to support new students.

Seeking 2 Graduate Students

PI/ Professor: Zhongming Zhao PhD

Center for Precision Health, School of Biomedical Informatics, UTHealth
Contact: zhongming.zhao@uth.tmc.edu

“Deep learning for decoding genetic regulation and
cellular maps in complex disease”
Dr. Zhao has broad interests in the areas of bioinformatics, machine learning, precision
medicine, and data science. Representative projects are below. The students may work with
Dr. Zhao to identify a long-term project for thesis.
Predicting Phenotype by Deep Learning Heterogeneous
Multi-Omics Data. In this NIH renewal R01 project, we
will develop a deep learning method for variant
impact predictor, DeepVIP, single cell dense module
search of GWAS signals (scGWAS) and a graphical
neural network approach (GNN-scTP) to power the
feature analysis from heterogeneous multi-omics
data. These methods will be applied to 16
neurodevelopmental and neurodegenerative disorders
and broad phenotypes using Vanderbilt Biobank
(BioVU) and UK Biobank data.

Single cell sequencing approaches for studying
early development and complex disease (supported
by a new R01 grant)

Single cell omics methods and tools
developed in BSML lab.

Exploring big biomedical data for drug repositioning.

Environment. The Bioinformatics and Systems Medicine Laboratory (BSML, web: uth.edu/bioinfo),
directed by Dr. Zhao, has been very productive since it was originally founded in Vanderbilt University
Medical Center in 2009 and later moved to UTHealth in 2016. The lab is in an interdisciplinary
research environment, currently with 13 members in total (facultyx5, students x4, postdocs x1,
research scientists x2, research coordinator x1). The lab has developed many NGS analysis
pipelines, statistical methods, computational tools, biomedical databases, as well as conducted many
discovery works in genomics, single cell omics, machine learning, and precision medicine areas. Dr.
Zhao has trained over 70 students and postdocs (24 have become faculty, two CPRIT scholars).
Applying. We encourage those students who are interested in genomic medicine and translational
bioinformatics to apply. We have several NIH/CPRIT grants as well as Dr. Zhao’s startup and chair
professorship fund. In addition, there is a recent CPRIT training grant titled “Biomedical Informatics,
Genomics and Translational Cancer Research Training Program (BIG-TCR)”.

       

3,$VVRFLDWH3URIHVVRU'HJXL=KL3K'

6FKRRORI%LRPHGLFDO,QIRUPDWLFV87+HDOWK&HQWHUIRU3UHFLVLRQ
+HDOWK+RXVWRQ7;
&RQWDFW'HJXL=KL#XWKWPFHGX
Our group is interested in using big data to advance precision medicine and health. We develop new
algorithms and models for the big genetic and phenotypic data collected from biobanks and
eletronic health records, and making new insights that are not possible with smaller scale data.
Population genetics informatics
Modern biobanks include genotypes up to 0.1%-1% of an entire large population. At this scale,
genetic relatedness among samples is unavoidably ubiquitous. However, current methods are not
efficient for uncovering genetic relatedness at such a scale. We developed ultra-efficient methods
[https://github.com/ZhiGroup/RaPID] for detecting Identical-by-Descent (IBD) segments, a primary
embodiment of genetic relatedness. Our RaPID method detected all IBD segments over a certain
length orders of magnitude faster than existing methods, while offering higher power, accuracy, and
sharper IBD segment boundaries.
We believe identifying IBD segments in population scale cohorts are the first step towards
construction population scale genealogy which will be a fundamental infrastructure for future human
society. We are enthusiastically working on improvement of the RaPID methods, and extending
population genetics and statistical genetic approaches that leverage the information revealed by
RaPID.
Phenotyping of electronic health record (EHR) and imaging data using deep learning
Large databases containing Patients’ EHR data and imaging data are becoming available. This
allows developing representation models that describe the inherent health status and treatment
history of a patient. With access to multiple EHR databases with over 50 Million patients and
biobank imaging data, we develop deep-learning-based phenotyping methods for uncovering the
logic of medical practice and for multi-Omics integrative modeling.
Environment. We are a vibrant lab composed of around 3-6 graduate students and postdocs. The
PI is devoted to mentoringship and the scientific and career growth of trainees. We have weekly
group meetings, project team meetings, as well as one-on-one meetings with the PI. Our lab has
extensive collaboration with other labs in school of biomedical informatics, school of public health,
and other labs at the medical center and beyond. Students are expected to lead an individual project
while at the same time collaborating in a team environment.
Applying. We encourage interest from ambitious trainees who are comfortable with working with
biomedical big data and wish to pursue a career of informatics-driven discovery.

