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Structure and function of membrane proteins in the brain – Dr. Jayaraman MSB 
6.174, vasanthi.jayaraman@uth.tmc.edu, 713-500-6236 

Communication between nerve cells serves as the basis of all brain activity, and one of the 

fundamental steps involved in signal transmission between the nerve cells, is the conversion of a 

“chemical” signal liberated at the end of one nerve cell, into an “electrical” signal at the second 

nerve cell. This step is mediated by a class of membrane bound proteins known as ligand gated 

ion channels 

Our laboratory is interested in gaining an understanding of molecular motions underlying the 

function of these proteins. This is achieved by using various cutting edge biochemical methods 

that allow the characterization of the dynamic state structure of the proteins.  

The ultimate goal is to use this information for the rational design of drugs targeting this group 

of important proteins that are involved in diverse neuropathologies, such as Alzheimer’s, 

epilepsy and ischemia 
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Research Interests: Our lab focuses on 
understanding how neurons maintain their 
homeostasis and function during aging, particularly focusing on autophagy. Our studies aim to identify cellular 
pathways that inspire novel therapeutics for age-related neurodegenerative diseases. 

1. How does neuronal autophagy change during aging in different neuronal types? Dysregulation of 
autophagy has been implicated in all age-related neurodegenerative diseases. 

2. How can we co-opt endogenous cellular pathways that regulate neuronal autophagy? The best-
known regulator of autophagy, mTOR, does not seem to regulate autophagy in neurons in culture, but 
autophagy is critical for neuronal health and function. 

3. How can we extend neuronal function during aging to increase healthspan? By improving neuronal 
homeostasis, we might be able to improve nervous system health during aging. 

Projects: Differential regulation of neuronal autophagy: We have shown that autophagosome biogenesis 
decreases with age in mouse primary DRG neurons, but how autophagy is spatially and temporally regulated 
in other types of mature neurons is currently unknown. Future projects: Using cutting-edge techniques to 
generate primary neuron culture from adult mouse central nervous system and iNeurons to examine 
autophagy in disease-relevant neuronal types during aging and in models of neurodegenerative disease. 

Modulation of neuronal autophagy: We previously showed that 
ectopic expression of a single autophagy component, WIPI2B, in 
neurons from aged mice increased the levels of neuronal 
autophagy. This restoration of neuronal autophagy is dependent 
on the phosphorylation state of WIPI2B. Our current graduate 
student Heather is identifying the kinase(s) and phosphatase(s) 
that regulate the phosphorylation state of WIPI2B, and neuronal 
autophagy. Future projects: Identifying other regulators of 

neuronal autophagy via candidate and forward genetic screens. 

Nervous system healthspan extension: We’re not interested in prolonging lifespan, but the actual time an 
organism is healthy (healthspan). While it’s hypothesized that upregulating neuronal autophagy will be 
beneficial to nervous system health and function, it has been challenging to test rigorously. Future projects: 
Using the regulatory pathways that modulate neuronal autophagy, understanding how increasing neuronal 
autophagy affects neuronal function in the context of aging and neurodegenerative disease. 

Techniques: We use advanced, multi-color, live-cell and live-animal spinning disk confocal microscopy and 
wide-field microscopy to tease apart the spatial and temporal dynamics of neuronal autophagy and its 
regulators. We use primary mouse neuron culture and are starting to use iNeurons to examine different 
neuronal types in the context of aging. We also use the nematode C. elegans to perform rapid genetic screens 
and ask questions in intact, easily aged animals. We also use biochemical techniques and CRISPR to visualize 
target proteins at endogenous levels. 

Current Trainee: Heather Tsong (G&E), 3rd year PhD student. 

Contact PI: Andrea Stavoe PhD 

andrea.k.stavoe@uth.tmc.edu 

Office: MSB 7.258 713-500-5614 

Website: https://sites.google.com/uth.edu/stavoe-lab 

 



 

The Tong Laboratory 

Research Focus:  
Neurocircuits for Innate Behaviors and Metabolism 

 

Major techniques  
● Mouse genetics: Cre-loxP technology to achieve 
neuron     specific manipulations; 

● Optogenetics and chemogenetics: acute and 
reversible manipulation of specific groups of brain 
neuron; 

● Stereotaxic viral delivery: specific gene 
expression in highly selected groups of brain 
neuron;  

● Fiber photometry: real time neuron activity 
monitoring in behaving animals 

Major Research Directions 

● To identify novel neurons and circuits for innate 
behaviors (aversion, anxiety and aggression) related 
to psychiatric disorders and mental illness; 

● To examine key neurons for feeding and 
metabolism, related to obesity development; 

● To unravel the brain mechanism regulating 
glucose homeostasis related to diabetes 
pathogenesis;  

● Novel creative projects from yourself.  

Recent Student Publications 
● Cassidy RM…Tong Q. A lateral hypothalamus 
to basal forebrain neurocircuit promotes 
feeding by suppressing responses to anxiogenic 
environmental cues. Sci Adv. 2019; 

● Mangieri LR….Tong Q. Defensive Behaviors 
Driven by a Hypothalamic-Ventral Midbrain 
Circuit. eNeuro, 2019; 

● Mangieri LR…Tong Q. Antagonistic Control of 
Feeding and Self-grooming Behaviors by 
GABAergic and Glutamatergic LH→PVH 
Projections. Nat. Comm. 2018.  

  
 

Recent Graduates 

● Leandra Mangieri: PhD 2018, an F31 and 
UTHealth Best Dissertation awardee; a current 
postdoc at UW;  

● Ryan Cassidy: MD/PhD 2019, an F30 and 
UTHealth Best Dissertation awardee; a current 
resident at Vanderbilt. 

● Jessie Morrill: PhD 2022 BCB, an NIH-TL1 
training grant awardee; Assistant Professor in 
the Department of Animal Science at the 
University of Nebraska – Lincoln 

 
 

Current Graduate Students 
● Jing Cai: 4th year of Neuroscience, the 
2021-2022 Russell and Diana Hawkins Family 
Foundation Discovery Fellowship awardee; 
Project: The DBB→VTA circuit in the 
regulation of feeding and related behaviors.  
● Alex Prince: 2nd year of Neuroscience 

 

More information? Qingchun.Tong@uth.tmc.edu; Jing.Cai@uth.tmc.edu or 
Alexander.Prince@uth.tmc.edu 

Lab website: http://tong-laboratory.com/ 

 

http://tong-laboratory.com/
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6.174, vasanthi.jayaraman@uth.tmc.edu, 713-500-6236 

Communication between nerve cells serves as the basis of all brain activity, and one of the 

fundamental steps involved in signal transmission between the nerve cells, is the conversion of a 

“chemical” signal liberated at the end of one nerve cell, into an “electrical” signal at the second 

nerve cell. This step is mediated by a class of membrane bound proteins known as ligand gated 

ion channels 

Our laboratory is interested in gaining an understanding of molecular motions underlying the 

function of these proteins. This is achieved by using various cutting edge biochemical methods 

that allow the characterization of the dynamic state structure of the proteins.  

The ultimate goal is to use this information for the rational design of drugs targeting this group 

of important proteins that are involved in diverse neuropathologies, such as Alzheimer’s, 

epilepsy and ischemia 
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Tainer Lab (DNA repair, Structural Biology, Epigenetics, Targeted Therapy, Immunotherapy) 
 

Research: The Tainer lab defines structural mechanisms for DNA/RNA replication, damage 
responses, genome integrity, and immune responses for cancer and viruses: 1) human 
genomic  stability and instability, 2) virus replication-transcription-immune avoidance, 3) 
linked damage and immune responses, and 4) virus and cancer targets and biomarkers.  
Projects: NCI R35 on “Mesocale And Nanoscale Technologies Integrated by Structures for 
DNA Repair Complexes (MANTIS-DRC)”; P01 Structural Biology of DNA Repair (SBDR); 

CPRIT “BRCA Answers from Cancer Interactome 
Structures (BACIS);” and structural mechanisms 
functional SARS-CoV-2 replication/ transcription/ 
immune disruption are ongoing in our group. Our 
goal is integrative insights into molecular 
mechanisms controlling therapeutic resistance, 
inflammation, and disease outcomes.   
Methods development and applications for 
macromolecular complexes, conformations, and 
predictable biology. Graduate students in my lab 
are trained in biophysical, structural, and cellular 
techniques. We build methods for measuring 
dynamic molecular conformations, interactions, and 
functionally-important flexibility. We integrate X-ray 
scattering (SAXS), crystallography, tomography, and 
EM with computation and cell imaging to reveal 
functional and predictive dynamic assemblies. We 
test implied structural mechanisms by mutations and 
chemical inhibitors to advance biology and 
therapeutics. We solve, patent, and share solutions 
to technical problems, such as efficiently defining 
small molecule inhibitors and mechanisms in multiple 
systems. We create high-throughput approaches 
employing SAXS to examine flexibility and 
conformations in solution at our Structurally 
Integrated BiologY for Life Sciences (SIBYLS) 
beamline (see http://sibyls.als.lbl.gov). We test 
methods on on challenging flexible complexes such 
as complex mixtures of proteins, RNA, and DNA. We 
developed gold nano-crystal methods to provide 
1000-fold increases in sensitivity to detect DNA 
conformational changes in multi-protein pathways 
and make time-resolved SAXS on protein-nucleic 
acid complexes feasible. We combined X-ray 
scattering and atomic structures with computational 
and mutational analyses to define allosteric 
mechanisms, e.g. such as for the activities of 
apoptosis inducing factor (AIF) in regulating NAD-
dependent mitochondrial homeostasis and cell 

death. We develope web-servers to use SAXS intensities as a function of spatial frequency for modeling 
atomic structures and docking proteins based on SAXS profiles of their complex. We combine EM, X-ray 
tomography and SAXS with crystallography to define control of transcription and repair. In general, we provide 
methods, facilities, inhibitor tools, plus structural and mechanistic data with translational potential. Group 
alumni are successful faculty and leaders in biotech and pharma. Students welcome. 
Contacts: PI: John Tainer, Ph.D. Email: jtainer@mdanderson.org  Tel: 346-212-4256;  
Grad student: Runze Shen, Email RShen3@mdanderson.org 

 

 
Empowering sequence and system data by integrating  
structures, sequences, and assemblies to cell outcomes 
(e.g. Nature 496, 477-481, 2013; Nature Methods 10, 
453-454, 2013; Curr Opin Struct Biol. 2019 58: 197-213). 

 

 
Cryo-EM of CoV-2 Nsp12-Nsp7-Np8-RNA. Thus far, there are no 
cryo-EM structures with the SARS-CoV-2 sequences where 
replication would initiate. We are generating RNA structures of 
the 3´-UTR, add to Nsp12, Nsp7, and Nsp8 and visualize their 
complexes at the cryo-EM facility at University of Texas. 

 



The Tsai Lab 
Research Interests: Dysfunction and dysregulation of proteins involved in gene regulation are linked to 
many human diseases, including cancers. My group research is to understand how large 
macromolecular complexes regulate gene expression in eukaryotic cells. We primarily use cryo-
electron microscopy (cryo-EM) to obtain 3D information of large complexes and elucidate their 
functions and molecular mechanisms 
using a combination of biochemical and 
biophysical approaches. Our work 
provides fundamental knowledge of 
gene regulation and helps identify 
potential therapeutic targets for disease 
treatment.  

Current Projects: 
Transcription machinery and chromatin complexes: In eukaryotes, Mediator, consisting of a large 
Core and a dissociable CDK8 Kinase module, regulates 
gene transcription by conveying regulatory signals 
from enhancers to the RNA Polymerase II machinery. 
We are studying human Mediator function and trying 
to understand how it activates transcription through 
activator binding.  

Crosstalk between hypoxia signaling and circadian 
rhythm: In collaboration with the Eltzschig laboratory, we are studying how hypoxia- and circadian 
rhythm-related transcription factors work together to mediate circadian-dependent cardioprotection.  
 
Techniques: Our lab has access to the state-of-the-art cryo-electron microscopes at the McGovern 
Medical School. We utilize single-particle cryo-electron microscopy and computational calculation to 
visualize structures of eukaryotic macromolecular complexes. We also use biochemical, biophysical, 
and cell biology tools, e.g. crosslinking-mass spectrometry (XL-MS) and fluorescent microscope to 
understand their interactions and biological function.     
 
Current and Past trainees: 
Dr. Ti-Chun Chao (Senior scientist) 
Dr. Shin-Fu Chen (Postdoc) 
Dr. Tao Li (Postdoc) 
Hui-Chi Tan (Research technician) 
Carlson Nguyen (Undergraduate) 
Dr. Yi-Chuan Li (Postdoc – now an assistant professor in 
Taiwan) 
 
Contact PI: Kuang-Lei Tsai PhD 
Office: MSB6.206 
Email: Kuang-Lei.Tsai@uth.tmc.edu 



Cancer Mechanisms 

and Treatment 



The key goal of cardio-oncology is to allow patients to receive 
maximum and uninterrupted treatment for cancer while protecting 
them from cardiovascular complications mediated by this treatment.

at age 50 years, certain organ systems had a low cumulative incidence
of severe, disabling, life-threatening, or fatal health conditions (renal:
1.8%; 95% CI, 1.3 to 2.5; pulmonary: 3.8%; 95% CI, 3.0 to 4.7).

Specific chronic conditions were assessed (Fig 3, Appendix Fig
A4). Survivors 35 years and older experienced increased risk for first
occurrence of stroke, heart attack, and congestive heart failure com-
pared with siblings (Fig 3). Evidence for an increase in risk for new
onset joint replacement, renal failure, blindness, gonadal failure, and
lung fibrosis did not achieve statistical significance. Even beyond age

35 years, primary cancer therapy was associated with a new onset of
severe, disabling, life-threatening, or fatal health conditions (any ra-
diotherapy: HR, 5.7; 95% CI, 4.6 to 7.0; any chemotherapy: HR, 4.9;
95% CI, 4.0 to 6.0; surgery alone: HR, 1.8; 95% CI, 1.2 to 2.7; Table
3). In addition, survivors exposed to radiation to the chest or neck
(HR, 2.8; 95% CI, 2.3 to 3.4), brain (HR, 2.1; 95% CI, 1.6 to 2.7), or
total body (HR, 3.9; 95% CI, 2.3 to 6.7) and survivors who were
exposed to bleomycin (HR, 1.4; 95% CI, 1.1 to 1.9) or ! 300
mg/m2 of anthracycline chemotherapy were at increased risk for
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Fig 2. Cumulative incidence of selected grade 3 to 5 conditions by organ system. (A) New malignancy, (B) cardiac, (C) hearing, (D) vision, (E) respiratory, and (F) renal.

Armstrong et al

1224 © 2014 by American Society of Clinical Oncology JOURNAL OF CLINICAL ONCOLOGY

Downloaded from ascopubs.org by Vastra Gotalands Regionen on September 24, 2020 from 143.111.084.215
Copyright © 2020 American Society of Clinical Oncology. All rights reserved. 

Cancer treatments. Only here!!
It sounds like a 

“curse” for 
cancer 

survivors

How to erase this “curse” is 
one of our missions as a 

cardio-oncologist!

Abe Cardio-Oncology Lab (UT MD Anderson) 



Blaine Bartholomew, PhD
Professor
Epigenetics & Molecular Carcinogenesis
UT MD Anderson Cancer Center, SCRB4
email: bbartholomew@mdanderson.org

Nuclear Organization
Cell Differentiation & 

Chromatin Remodeling

Chromatin Dynamics
Transcription Regulation
DNA replication & Repair

The mammalian SWI/SNF complex is a master 
regulator in development and when mutated is the 
driving cause for large numbers of human diseas-
es including cancer. Although SWI/SNF is highly 
enriched at enhancers and its basic chromatin 
remodeling activities have been studied for over 30 
years, there is little known about how it regulates 
enhancer activity and enhancer-promoter interac-
tions.  By targeting an RNA binding module called 
the AT-hook in the catalytic subunit of this 
megadalton size complex, we have uncovered a 
role for SWI/SNF in de novo enhancer activation 
and nuclear architecture. Our model system for 
this purpose is the transition from a naïve pluripo-
tent state to an early step toward cell lineage prim-
ing and cell fate determination. In this transition, 
there is significant restructuring of the nuclear 
architecture as well as transcriptional rewiring, 
including de novo enhancer activation, that makes 
this such an ideal system for this purpose

The INO80 ATP-dependent chromatin remodeler operates at 
promoters, telomeres and centromeres; and is involved in tran-
scription regulation, 3-D organization of the genome, replica-
tion, DNA repair, and heterochromatin/centromere formation. 
Several lines of evidence show that INO80 promotes nucleo-
some disassembly and exchange of H2A.Z-H2B dimers, but 
our biochemical data has not provided many clues as to how 
INO80 disrupts chromatin. We want to find how INO80 
promotes loss of canonical H3 at centromeres, increases 
accessibility at enhancers in several cancers, and promotes 
the exchange of H2A.Z at DNA double stranded breaks, peri-
centric and other regions by more fully understanding the 
mechanism of INO80 remodeling. We also want to find how 
DNA sequence has such large effects on the efficiency and 
maybe even the ultimate outcome of INO80 remodeling.   

Environment: There are many who have gone on from our laboratory to be successful faculty mem-
bers, principal investigators at NIH and leaders in the biotech and pharmaceutical industry.   Come be 
a part of this successful tradition. 



The Carmon Lab          

Research Interests:              

Despite advances in the treatment of colorectal cancer (CRC), long‐term prognosis remains poor for patients 

with metastatic and recurrent disease, largely due to therapy resistance. Our group is interested in investigating 

novel  proteins  and  signaling  mechanisms  underlying  therapy  resistance,  identifying  new  drug  targets,  and 

developing innovative antibody‐based treatments to improve and ultimately eradicate CRC.   

Projects: 

1.  Generation  of  novel 

antibody‐drug  conjugates 

(ADCs)  and  bispecific 

antibodies.  ADCs  are 

target‐guided missiles  that 

link a highly cytotoxic drug 

with  a  tumor‐antigen 

targeted  monoclonal 

antibody  (mAb)  and 

function  to  eliminate 

tumor cells, while minimizing systemic effects. We are generating ADCs against novel targets and evaluating 

them  in  patient‐derived  xenograft models  of  CRC  established  in  our  lab. We  are  also  engineering  different 

formats of bispecific antibodies to simultaneously target two tumor antigens with one therapeutic molecule. 

2. Identifying mechanisms underlying cancer cell plasticity and drug resistance in CRC. Cancer stem cells (CSCs) 

exhibit plasticity or the ability to shift between CSC and non‐CSC states to evade therapy.  We are identifying 

novel proteins and pathways involved in plasticity to develop and evaluate improved treatment approaches.  

3. Studying the function and signaling mechanism of GPCRs in CRC. Our group is focused on investigating the 

underlying  signaling mechanisms of  specific GPCRs upregulated  in  CRC  and how  they  contribute  to  disease 

progression. We have developed agonistic mAbs and established collaborations to screen for small molecule 

agonists/antagonists to examine effects on signaling pathways and function.  

Techniques: Cancer cell and 3D tumor organoid culture, antibody engineering, production and drug conjugation, 

shRNA/CRISPR,  confocal microscopy,  immunocytochemistry,  xenograft  (cancer  cell  line  and patient‐derived) 

mouse models, non‐invasive in vivo imaging, other molecular biology techniques. 

Current  Lab:  Joan  Jacob,  BCB  Program  (PhD  student,  T32  recipient,  Floyd  Haar,  MD  Endowed  Memorial 

Scholarship);  Shraddha  Subramanian,  MS,  Cancer  Biology 

Program/TAP  (PhD  student);  Zhengdong  Liang,  PhD,  Senior 

Research Associate. 

Past Trainees: Tressie Posey, (former MS student, now Clinical 

Study  Coordinator,  MD  Anderson  and  applying  to  Medical 

School); Liezl Francisco, PhD (former postdoc and CPRIT CTTP 

fellowship  recipient,  now  Regulatory  Affairs  Specialist,  

Baylor); Ashlyn Parkhurst & Treena Chatterjee (Med students 

in Translational Medicine Scholarly Concentration Program). 

Contact PI: Kendra S. Carmon, Ph.D. Email: Kendra.S.Carmon@uth.tmc.edu Office: 713‐500‐3390 

Student Contact: Joan Jacob, Email: Joan.Jacob@uth.tmc.edu  

Center for Translational Cancer Research
UTHealth Institute of Molecular Medicine (IMM)



The Lee Lab 
 
Research Interests: Our lab applies patient-derived induced pluripotent stem cells (iPSCs) to dissect 
cancer-prone genetic disorders, mainly   
 
1- Li-Fraumeni syndrome (LFS) is characterized by the autosomal dominant inheritance and early onset of 

tumors including the soft tissue sarcoma and 
osteosarcoma, breast cancer, brain tumor, leukemia, 
and adrenocortical carcinoma. The germline mutation of 
the p53 tumor suppressor gene is responsible for LFS. 
Mutations in p53 not only impair its tumor-suppressor 
function but also transform it into an oncoprotein as a 
so-called gain-of-function (GOF). We are particularly 
interested in investigate the role of mutant p53’s GOF in 
LFS patients associated malignancies. References: Lee 
et al., Cell 2015 (PMID: 25860607); Zhou et al., Trends 
Pharmacol Sci 2017 (PMID: 28818333); Kim et al., 

PNAS 2018 (PMID: 30385632); Xu et al., Front Genet 2021 (PMID: 33519915) 
 
2- Hereditary Retinoblastoma (HRB): The RB1 tumor suppressor 
has been widely recognized for its role in inhibiting tumor initiation, 
development, and progression. A genome-wide association study of 
33 cancer types revealed that RB1 is one of the most frequently 
mutated tumor suppressor genes and is inactivated by various 
mechanisms across cancers. We explore the epidemiological link 
between gene mutation and osteosarcomagenesis and study another 
osteosarcoma-prone genetic disease HRB. We investigate how RB 
patients, caused by autosomal dominant mutations in the RB1 tumor 
suppressor gene, have a >400-fold increased incidence of 
osteosarcoma.  References: Gingold et al., Trends Cancer 2016 
(PMID: 27722205); Tu et al., PNAS 2022 (PMID: 35412907) 
 
3- Cancer-prone genetic diseases: Hereditary genetic disorders 
associated with predisposition to osteosarcoma are relatively rare. 
However, studies of these diseases have led to important insights 
that generalize to the broader osteosarcoma population. Instead of LFS and HRB, we also collaborated with 
Dr. Lisa L Wang (BCM) to investigate osteosarcoma-prone genetic disorder- Rothmund-Thomson syndrome 
(RTS). References: Lin et al., Trends Mol Med 2017 (PMID: 28735817); Jewell et al., PLoS Genet 2021 
(PMID: 34965247). 
 
Techniques: Our lab has applied patient iPSCs, lineage differentiation, organoids, bioinformatics, system 
biology, in vivo animal models to dissect cancer etiology.   
 
Current and Past GSBS trainees:  
1. Ruoji Zhou M.D., Ph.D.  (2016-2019), received CPRIT Predoctoral Fellowship, Wei Yu Family Endowed 
Scholarship, UTHealth Dean’s Research Scholarship Award, and Andrew Sowell-Wade Huggins 
Scholarships in Cancer Research (currently a Postdoctoral Fellow in Northwestern University)  

2. Brittany E Jewell Ph.D. (2016-2021), received Tzu Chi Scholarship Award for Excellence, UT Systems’ 
student regent, NIH T32 Training Fellowship, CPRIT Predoctoral Fellowship, Charlene Kopchick Fellowship, 
Dr. John J. Kopchick Fellowship, AACR MICR Scholar Award, and UTHealth Dean’s Research Scholarship 
Award (currently a Postdoctoral Fellow in Salk Institute for Biological Studies) 

3. Mo-Fan Huang, (2021-present), received Rosalie B. Hite Fellowship 
 
Contact: PI: Dung-Fang Lee, Ph.D. 
Email: dung-fang.lee@uth.tmc.edu 
Website: https://www.dfleelab.org/  

mailto:dung-fang.lee@uth.tmc.edu
https://www.dfleelab.org/


Targeting the Hallmarks of Cancer with Novel Peptide Drugs 
Steven Millward, Ph.D. – Associate Professor, Cancer Systems Imaging 
 

My laboratory is focused on 
developing new peptide-based 
compounds that visualize and block 
key protein-protein interactions in 
cancer cells.  In order to identify peptides 
with high affinity and selectivity for cancer 
targets, we employ a technology known as 
mRNA Display (Figure 1).  mRNA Display 
is a platform for the construction of peptide 
and proteins libraries with diversities in 
excess of 1 quadrillion (1015) unique 
sequences.  Briefly, a synthetic DNA 
library is assembled where up to 10 fully 
randomized codons are placed in an open 
reading frame.  The DNA is transcribed 
into mRNA which is chemically ligated to a 
DNA linker terminated by puromycin at the 
3’ end.  These are then translated in a cell-free system (e.g. rabbit reticulocyte lysate).  As the ribosome reaches 
the end of the mRNA, it stalls allowing the puromycin (a molecular mimetic of the 3’ end of tyrosyl-tRNA) to enter 
the A site and form a covalent amide bond with the C-terminus of the growing peptide chain.  The resulting 
mRNA-peptide fusions covalently link the genotype (mRNA) with the phenotype (peptide).  mRNA-peptide 
fusions can be panned against purified targets or against living cells in culture.  Fusions that bind to the target of 
interest are retained and the genetic information retrieved by RT PCR.  At this point, the enriched DNA library 
can be transcribed and translated into another mRNA-peptide fusion library for additional rounds of selection or 
sequenced to identify functional peptides.   

 Post-translational chemical 
cyclization and unnatural amino 
acids can be added to generate 
macrocyclic peptide libraries with 
enhanced metabolic stability and 
conformational constraint.   We 
have shown that this technique 
(SUPR mRNA Display) can be used 
to sieve cyclic peptide libraries of 
enormous complexity (>100-trillion 
unique sequences) to obtain highly 
constrained cyclic peptides with 
low nanomolar affinities against 
the Her2 receptor and almost 
complete resistance to 
proteolytic degradation (Fiacco, 
et. al. 2016).  We have also shown 

that these SUPR peptides can be converted to PET imaging agents without the need for medicinal chemistry 
(Pisaneschi, et. al. 2017).  We have carried out a SUPR mRNA Display selection against recombinant LC3 using 
a cyclic decapeptide library with eight fully randomized positions. This selection resulted in the identification of a 
highly cell-permeable LC3 inhibitor which resulted in potent autophagy blockade in cell culture and in orthotopic 
mouse models of ovarian cancer (Gray, et. al. 2021).  When combined with carboplatin, this peptide almost 
completely inhibited tumor growth suggesting that SUPR peptide technology represents a powerful strategy for 
the rapid development of drug-like compounds for the inhibition of intracellular targets.  Or laboratory has 
successfully employed mRNA Display against a wide range of cancer targets (Figure 2) and have secured 

CPRIT and DoD funding to expand this approach to MUC16, Beclin1, Atg14L, and Hif1.  We are actively 
seeking talented individuals to move these projects forward and develop the next-generation of anti-cancer 
peptides and peptidomimetics. 

Figure 1. mRNA Display Technology 

Figure 2:  Application of mRNA Display and SUPR mRNA Display to Oncology Drug 

Development. 



 

 

Tainer Lab (DNA repair, Structural Biology, Epigenetics, Targeted Therapy, Immunotherapy) 
 

Research: The Tainer lab defines structural mechanisms for DNA/RNA replication, damage 
responses, genome integrity, and immune responses for cancer and viruses: 1) human 
genomic  stability and instability, 2) virus replication-transcription-immune avoidance, 3) 
linked damage and immune responses, and 4) virus and cancer targets and biomarkers.  
Projects: NCI R35 on “Mesocale And Nanoscale Technologies Integrated by Structures for 
DNA Repair Complexes (MANTIS-DRC)”; P01 Structural Biology of DNA Repair (SBDR); 

CPRIT “BRCA Answers from Cancer Interactome 
Structures (BACIS);” and structural mechanisms 
functional SARS-CoV-2 replication/ transcription/ 
immune disruption are ongoing in our group. Our 
goal is integrative insights into molecular 
mechanisms controlling therapeutic resistance, 
inflammation, and disease outcomes.   
Methods development and applications for 
macromolecular complexes, conformations, and 
predictable biology. Graduate students in my lab 
are trained in biophysical, structural, and cellular 
techniques. We build methods for measuring 
dynamic molecular conformations, interactions, and 
functionally-important flexibility. We integrate X-ray 
scattering (SAXS), crystallography, tomography, and 
EM with computation and cell imaging to reveal 
functional and predictive dynamic assemblies. We 
test implied structural mechanisms by mutations and 
chemical inhibitors to advance biology and 
therapeutics. We solve, patent, and share solutions 
to technical problems, such as efficiently defining 
small molecule inhibitors and mechanisms in multiple 
systems. We create high-throughput approaches 
employing SAXS to examine flexibility and 
conformations in solution at our Structurally 
Integrated BiologY for Life Sciences (SIBYLS) 
beamline (see http://sibyls.als.lbl.gov). We test 
methods on on challenging flexible complexes such 
as complex mixtures of proteins, RNA, and DNA. We 
developed gold nano-crystal methods to provide 
1000-fold increases in sensitivity to detect DNA 
conformational changes in multi-protein pathways 
and make time-resolved SAXS on protein-nucleic 
acid complexes feasible. We combined X-ray 
scattering and atomic structures with computational 
and mutational analyses to define allosteric 
mechanisms, e.g. such as for the activities of 
apoptosis inducing factor (AIF) in regulating NAD-
dependent mitochondrial homeostasis and cell 

death. We develope web-servers to use SAXS intensities as a function of spatial frequency for modeling 
atomic structures and docking proteins based on SAXS profiles of their complex. We combine EM, X-ray 
tomography and SAXS with crystallography to define control of transcription and repair. In general, we provide 
methods, facilities, inhibitor tools, plus structural and mechanistic data with translational potential. Group 
alumni are successful faculty and leaders in biotech and pharma. Students welcome. 
Contacts: PI: John Tainer, Ph.D. Email: jtainer@mdanderson.org  Tel: 346-212-4256;  
Grad student: Runze Shen, Email RShen3@mdanderson.org 

 

 
Empowering sequence and system data by integrating  
structures, sequences, and assemblies to cell outcomes 
(e.g. Nature 496, 477-481, 2013; Nature Methods 10, 
453-454, 2013; Curr Opin Struct Biol. 2019 58: 197-213). 

 

 
Cryo-EM of CoV-2 Nsp12-Nsp7-Np8-RNA. Thus far, there are no 
cryo-EM structures with the SARS-CoV-2 sequences where 
replication would initiate. We are generating RNA structures of 
the 3´-UTR, add to Nsp12, Nsp7, and Nsp8 and visualize their 
complexes at the cryo-EM facility at University of Texas. 

 



Cardiovascular 

Disease 



The key goal of cardio-oncology is to allow patients to receive 
maximum and uninterrupted treatment for cancer while protecting 
them from cardiovascular complications mediated by this treatment.

at age 50 years, certain organ systems had a low cumulative incidence
of severe, disabling, life-threatening, or fatal health conditions (renal:
1.8%; 95% CI, 1.3 to 2.5; pulmonary: 3.8%; 95% CI, 3.0 to 4.7).

Specific chronic conditions were assessed (Fig 3, Appendix Fig
A4). Survivors 35 years and older experienced increased risk for first
occurrence of stroke, heart attack, and congestive heart failure com-
pared with siblings (Fig 3). Evidence for an increase in risk for new
onset joint replacement, renal failure, blindness, gonadal failure, and
lung fibrosis did not achieve statistical significance. Even beyond age

35 years, primary cancer therapy was associated with a new onset of
severe, disabling, life-threatening, or fatal health conditions (any ra-
diotherapy: HR, 5.7; 95% CI, 4.6 to 7.0; any chemotherapy: HR, 4.9;
95% CI, 4.0 to 6.0; surgery alone: HR, 1.8; 95% CI, 1.2 to 2.7; Table
3). In addition, survivors exposed to radiation to the chest or neck
(HR, 2.8; 95% CI, 2.3 to 3.4), brain (HR, 2.1; 95% CI, 1.6 to 2.7), or
total body (HR, 3.9; 95% CI, 2.3 to 6.7) and survivors who were
exposed to bleomycin (HR, 1.4; 95% CI, 1.1 to 1.9) or ! 300
mg/m2 of anthracycline chemotherapy were at increased risk for
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Fig 2. Cumulative incidence of selected grade 3 to 5 conditions by organ system. (A) New malignancy, (B) cardiac, (C) hearing, (D) vision, (E) respiratory, and (F) renal.
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Cancer treatments. Only here!!
It sounds like a 

“curse” for 
cancer 

survivors

How to erase this “curse” is 
one of our missions as a 

cardio-oncologist!

Abe Cardio-Oncology Lab (UT MD Anderson) 



 

 

The Dessauer Lab 
 

Research interests: Our lab performs basic research on the mechanisms that drive heart disease/arrhythmias 

and chronic pain due to the production and localization of the second messenger cyclic AMP. In heart we 

examine how scaffolding proteins organize and regulate adenylyl cyclase to achieve localized cyclic AMP 

signaling for heart rate control and overall cardiac function. In sensory neurons within the dorsal root ganglia, 

we investigate the synergy between pathways elicited by cyclic AMP and growth factors and/or cytokines to 

maintain chronic pain states. 
 

Projects:  

1. Adenylyl cyclase regulation: We use the latest 

structural information to probe regulation of adenylyl 

cyclase isoforms by G proteins, phosphorylation, 

dimerization and complex formation. 
 

2. Localized signaling in heart: Using mouse knockout 

models of AC isoforms, a former student discovered 

new roles for AC9 in the regulation of cardiac functions. 

These functions require the formation of scaffolded macromolecular complexes to localize cAMP production 

near downstream targets. We apply BioID proteomics to probe for complex formation, in conjunction with real-

time cAMP measurements and other fluorescence-based imaging approaches to examine the alterations of 

these complexes and the physiological outputs in disease states. 
 

3. Chronic pain mechanisms: Nociceptor sensory neurons in 

the dorsal root ganglia respond to numerous agents that 

regulate cAMP, including opioids. After spinal cord injury, we 

found that inhibition by opioids is blunted due to alterations of 

adenylyl cyclase by Ras/C-Raf signaling. We use High Content 

Microscopy to analyze individual neuronal responses to better 

understand the mechanisms that drive chronic pain behavior.  

Techniques: Biochemistry (protein purification and structure-

function assays), mouse genetic models, fluorescence-based 

imaging approaches (FLIM-FRET, BiFluorescence Complementation, Proximity ligation assays, High content 

imaging, real-time cellular cAMP measurements), Proximity-dependent biotin identification (BioID) proteomics, 

and electrophysiology and behavioral assays in collaboration with Bavencoffe and Walters. 

Current and Past Trainees: Chrystine Gallegos (current PhD student), Elia 

Lopez (former PhD student, F30 and T32 recipient, received prestigious TSI 

fellowship to train at NIH / FDA), Tanya Baldwin (former PhD student and 

T32 recipient, 6 published papers for PhD, currently a postdoc at Cleveland 

Clinic), Cameron Brand (former PhD student, T32 recipient, 7 published 

papers for PhD, now Process Development Scientist at Abzena), Sam 

Berkey (former PhD student, now Scientific Liason at Hologic, Inc.), and 

many more.  

 

Contact PI: Carmen W. Dessauer, PhD. Carmen.W.Dessauer@uth.tmc.edu   

Office: 713-500-6308.   

Lab website: www.Dessauer-lab.com   

Student contact: Chrystine Gallegos, M.S. Chrystine.Gallegos@uth.tmc.edu 

Roles for AC9 in heart 

mailto:Carmen.W.Dessauer@uth.tmc.edu
http://www.dessauer-lab.com/
mailto:Chrystine.Gallegos@uth.tmc.edu


 

 

The Karmouty Lab 

Research interests: Our lab performs basic and translational research in these 

three key areas: 

1- Organ Fibrosis: Organ fibrosis is one of the leading processes in many fatal 

diseases, the exact mechanisms being this process are not fully known. 

2- Vascular Remodeling: Vascular remodeling in the lung and brain are 

important in many diseases, our lab focuses on uncovering how it happens. 

3- Alternative Polyadenylation (APA): APA is process that leads to 3’UTR 

shortening of select transcripts, its role in disease processes is unknown. 
  

Projects: Organ Fibrosis: This project initiated by former MD/PhD student: 

Cory Wilson, identified increased expression of the developmental transcription 

factor Sine Oculis Homeobox Homolog 1 (SIX1) in lung epithelial cells of patients 

with a fatal form of lung fibrosis known Idiopathic Pulmonary Fibrosis (IPF). Recently graduated, MD/PhD 

student: Nancy Wareing identified a novel role of SIX1 in adipocytes as a mechanism that promotes skin fibrosis 

in systemic sclerosis (SSc), a fatal disease where skin and lung fibrosis is widespread. Future projects: 

Understating the role of EYA proteins (a co-factor for SIX1) in lung and skin 

fibrosis. 
 

Vascular Remodeling: This project initiated by former PhD student: Scott 

Collum, identified elevated levels of hyaluronan in remodeled pulmonary arteries 

of patients with Pulmonary Hypertension (PH), a fatal condition that can happen 

on its own or together with other lung diseases. Using an inhibitor for hyaluronan, 

he demonstrated that it could treat experimental pulmonary hypertension. This 

agent is now being considered for clinical trials.  
 

mRNA Processing: Scott Collum PhD, identified that loss of the mRNA binding 

protein: NUDT21 was present in remodeled vessels of patients with PH. Loss of 

NUDT21 leads to APA where the 3’UTR of select transcripts are shortened and 

escape degradation resulting in increased expression. Future projects: Current 

PhD student: Rene Girard will evaluate the role of NUDT21 and vascular 

remodeling in stroke.  
 

Techniques: Our lab has access to the Pulmonary Center of Excellence Lung Biobank, one of the largest lung 

tissue repositories in Texas. We have specialized equipment to measure lung and cardiovascular physiology in 

experimental models. We have a state-of-the art imaging system for IHC and RNA-scope approaches. Our in 

vitro studies utilize primary human cells isolated in-house. 
   

Current and Past trainees: Nancy Wareing (Former MD/PhD student – RRF); Cory Wilson MD/PhD (Former 

student, F30 recipient, now PSTP- resident Iowa Medical School). Scott Collum PhD (former student 9 papers. 

3 first author during PhD). Tinne Mertens PhD (postdoc – now Scientist at Galapagos NV (biotech company). 
 

Contact: PI: Harry Karmouty-Quintana PhD: 

harry.karmouty@uth.tmc.edu  

Office: 713 500 5331 

Student: Rene Girard PhD student.  

rene.a.girard@uth.tmc.edu 

Website: http://www.karmoutylab.com/ 

SIX1 signals in IPF lungs 

Hyaluronan signals around 
remodeled vessels (SMA) in 
COVID-19 lungs 

mailto:harry.karmouty@uth.tmc.edu
mailto:rene.a.girard@uth.tmc.edu
http://www.karmoutylab.com/


Narkar Laboratory (Exercise, Fitness, Metabolism & Cardiovascular Disease) 
 

Research: Our research is focused on three areas related to exercise, metabolic syndrome and cardiovascular 
complications: (1) Myocellular regulation of muscle function and exercise fitness; (2) 
Transcriptional regulation of mitochondrial metabolism and angiogenesis; and (3) Novel 
therapeutic pathways in pre-clinical models of diabetes, muscular dystrophy and 
cardiovascular disease.  
Projects: Following projects newly funded by American Heart Association (AHA), National 
Institutes of Health (NIH), and Hamman Foundation Cardiovascular Research Endowment 
are currently ongoing in my laboratory. Our goal is to obtain integrative insights into 
deterrents of metabolic and cardiovascular disease.  
Exercise fitness pathways: Exercise is the most effective deterrent of metabolic and 

cardiovascular diseases. We are using genetic mouse engineering to identify genes that can 
increase skeletal muscle fitness, exercise performance and metabolic health. We have 
generated several transgenic mice, where transcriptional factors such as ERRs are 
selectively activated or deleted in the skeletal muscle. We are measuring the impact of 
modulating these pathways on exercise fitness and metabolic homeostasis in mice. Further, 
we are using high-throughput genomic, biochemical, histomorphological, and tensiometric 
analysis to determine the precise molecular effects of the potential exercise mimetic factors 
on skeletal muscle architecture and function. 
Regulation of metabolism and angiogenesis in vascular endothelial cells: Stimulation of 
angiogenesis or new blood vessel formation is critical for rescuing cardiovascular ischemic 
disease such as cardiac myopathy and peripheral arterial disease (limb ischemia), both of 
which are leading causes of mortality and morbidity in the United States. In this project, we 
are investigating the role of orphan nuclear receptor estrogen-related receptors (ERR-alpha 
and gamma) in endothelial cells in the regulation of angiogenesis. We are using in vitro 
(human/mouse vascular endothelial cells and 3D spheroids) and ex-vivo (aortic rings, 
retinas) angiogenesis models to examine the regulation of angiogenic and metabolic gene 
program in endothelial cells by ERRs that ultimately controls blood vessel formation. 
Metabolic and Degenerative Diseases: Through our on-going work, ERR-alpha and ERR-
gamma are emerging as master-regulators of metabolism and angiogenesis. In this project, 
we will apply fundamental knowledge obtained from aforementioned projects to investigate 
the therapeutic potential of activating ERRs in pre-clinical models of muscular dystrophy, 
diabetes and peripheral arterial disease (limb ischemia). Ultimate goal of each of these 

studies is to determine whether skeletal muscle and vascular remodeling via targeting ERRs would lead to 
amelioration of aforementioned conditions. As an extension of these studies, we are also investigating the role 
of ERRs in muscle stem cells and regeneration, as well as developing gene therapy vectors for these receptors.  
Techniques: Graduate student in my laboratory will be trained in a range of techniques including: (1) cellular 
angiogenesis, myogenesis and respirometry (Seahorse); (2) gene regulation analysis by real time PCR, RNA 
sequencing and ChIP sequencing; (3) generation and analysis of transgenic mice; (4) skeletal muscle ex vivo 
tensiometery and histomorphometic analysis; (5) physiological analysis such as treadmill endurance, 
comprehensive whole-body metabolic analysis via CLAMS, Echo-MRI, and laser Doppler flowmetry; (6) Blood 
plasma analysis and glucose/insulin tolerance testing in diabetic models; and (7) Generation and analysis of 
surgical peripheral arterial (limb ischemia) disease models.  
Trainees: Post-doctoral trainees: (1) Hao Nguyen, Ph.D. (Current); (2) Danesh Sopariwala, Ph.D. (Current); (2) 
Neah Likhite, Ph.D. (Senior Scientist, Jnana Therapeutics); (3) Pierre Badin, M.D., Ph.D. (Physician Scientist, 
Montpellier University, France); (4) Vikas Yadav, Ph.D. (Assistant Professor, Jawaharlal Nehru University, India); 
(5) Antonio Matsakas, Ph.D. (Associate Professor, Reading University, United Kingdom). Pre-doctorate trainees: 
(1) Manik Kuvalekar, M.S. (Research Associate, Baylor College of Medicine); (2) Patrick Ruggles, B.S. 
(McGovern Medical School, UTHealth); (3) Annam Sadhana, B.S. (NYU Medical School); (4) Laura Rangel 
(Universidad El Bosque Medical School, Colombia); (5) Katha Korgaonkar, B.S. (Research Assistant, UCSD 
Medical School); (6) Megha Sheth, B.S. (USC Medical School), (7) Lisa Lin (Undergraduate Student, Rice 
University), (8) Salim Khondker (Current, Undergraduate Student, Rice University), (9) Addison Saley (Current, 
Undergraduate, Rice University).  
Contact: PI: Vihang Narkar, Ph.D. Email: vihang.a.narkar@uth.tmc.edu Office: 713-500-3585 

Endothelial cell sprouting. 

Skeletal muscle cross-
section showing different 
type of myofibers and 
capillaries (yellow).  

mailto:vihang.a.narkar@uth.tmc.edu


Cell Signaling 



 

 

The Dessauer Lab 
 

Research interests: Our lab performs basic research on the mechanisms that drive heart disease/arrhythmias 

and chronic pain due to the production and localization of the second messenger cyclic AMP. In heart we 

examine how scaffolding proteins organize and regulate adenylyl cyclase to achieve localized cyclic AMP 

signaling for heart rate control and overall cardiac function. In sensory neurons within the dorsal root ganglia, 

we investigate the synergy between pathways elicited by cyclic AMP and growth factors and/or cytokines to 

maintain chronic pain states. 
 

Projects:  

1. Adenylyl cyclase regulation: We use the latest 

structural information to probe regulation of adenylyl 

cyclase isoforms by G proteins, phosphorylation, 

dimerization and complex formation. 
 

2. Localized signaling in heart: Using mouse knockout 

models of AC isoforms, a former student discovered 

new roles for AC9 in the regulation of cardiac functions. 

These functions require the formation of scaffolded macromolecular complexes to localize cAMP production 

near downstream targets. We apply BioID proteomics to probe for complex formation, in conjunction with real-

time cAMP measurements and other fluorescence-based imaging approaches to examine the alterations of 

these complexes and the physiological outputs in disease states. 
 

3. Chronic pain mechanisms: Nociceptor sensory neurons in 

the dorsal root ganglia respond to numerous agents that 

regulate cAMP, including opioids. After spinal cord injury, we 

found that inhibition by opioids is blunted due to alterations of 

adenylyl cyclase by Ras/C-Raf signaling. We use High Content 

Microscopy to analyze individual neuronal responses to better 

understand the mechanisms that drive chronic pain behavior.  

Techniques: Biochemistry (protein purification and structure-

function assays), mouse genetic models, fluorescence-based 

imaging approaches (FLIM-FRET, BiFluorescence Complementation, Proximity ligation assays, High content 

imaging, real-time cellular cAMP measurements), Proximity-dependent biotin identification (BioID) proteomics, 

and electrophysiology and behavioral assays in collaboration with Bavencoffe and Walters. 

Current and Past Trainees: Chrystine Gallegos (current PhD student), Elia 

Lopez (former PhD student, F30 and T32 recipient, received prestigious TSI 

fellowship to train at NIH / FDA), Tanya Baldwin (former PhD student and 

T32 recipient, 6 published papers for PhD, currently a postdoc at Cleveland 

Clinic), Cameron Brand (former PhD student, T32 recipient, 7 published 

papers for PhD, now Process Development Scientist at Abzena), Sam 

Berkey (former PhD student, now Scientific Liason at Hologic, Inc.), and 

many more.  

 

Contact PI: Carmen W. Dessauer, PhD. Carmen.W.Dessauer@uth.tmc.edu   

Office: 713-500-6308.   

Lab website: www.Dessauer-lab.com   

Student contact: Chrystine Gallegos, M.S. Chrystine.Gallegos@uth.tmc.edu 

Roles for AC9 in heart 

mailto:Carmen.W.Dessauer@uth.tmc.edu
http://www.dessauer-lab.com/
mailto:Chrystine.Gallegos@uth.tmc.edu


The Du Lab 
Research Interests: Our lab is interested in 
understanding the molecular mechanisms of lipid 
signaling and metabolism and their contributions to 
cellular regulation and human diseases.  
 
Projects: Lipid signals in cell-cell fusion: Cell-cell 
fusion is a fundamental process for the development 
and physiology of multicellular organisms. Using 
osteoclasts differentiation as a model, we found 
phospholipase D1 and its catalytic lipid product, 
phosphatidic acid is critical to osteoclast fusion and 
bone homeostasis in mice. We aim to understand 
how lipid signaling molecules promote cell-cell 
fusion to form multinucleated cells, such as skeletal 
muscle cells, osteoclasts, and trophoblasts.  

Lipid signaling and metabolism in cancer: Rewired 
metabolism is a distinct feature in cancer cells. Our results 
suggest a dual-function lipid metabolism regulatory protein, 
Lipin1, and its downstream targets, plays a critical role in lipid 
metabolism in cancer cells. Depending on nutrient levels, 
Lipin1 either functions as a phosphatidic acid phosphatase for 
anabolic activity, or acts as a transcriptional co-activator to 
stimulate catabolic activity. We are interested in 
understanding how Lipin1 and other signaling molecules control lipid metabolic activities in cancer 
cells, and how they coordinate the production of different types of macromolecules, such as 
nucleotides and lipids. 
Organelle signaling and metabolism in aging and Alzheimer’s disease: Recent studies indicate that 
dysfunction of intracellular organelles is linked to aging and age-related neurodegenerative 
diseases, including Alzheimer’s disease (AD). However, it remains unclear how communication 
bwtween different organelles contributes to aging and 
neurodegenerative diseases. We have developed a 
robust and sensitive approach for isolating functional 
organelles from a range of cell and tissue types from 
whole animals. In collaboration with Dr. Hyun-Eui Kim, 
we will use both mammalian cell culture and 
Caenorhabditis elegans to identify proteins and lipids 
from different organelles in multiple tissues, and study 
how they contribute to aging and AD pathology.  
 
Techniques: We use multidisciplinary diverse approaches, such as molecular biology, cell 
biology, protein and lipid biochemistry, and animal models.  
 
Current and Past trainees: The lab has mentor/co-mentored 5 PhD students and 7 postdoctoral 
fellows. Seven of the previous trainees have academic faculty positions, two are attending 
physicians, and two have industrial positions. One postdoctoral fellow and one PhD candidate are 
working in the lab.  
 
Contact: PI: Guangwei Du PhD, guangwei.du@uth.tmc.edu.  
Student: Thi Thu Trang Luu (T32 TIPS training grant recipient), Thi.Thu.Trang.Luu@uth.tmc.edu. 



  

 

Research Interests: Our lab focuses on 
understanding how neurons maintain their 
homeostasis and function during aging, particularly focusing on autophagy. Our studies aim to identify cellular 
pathways that inspire novel therapeutics for age-related neurodegenerative diseases. 

1. How does neuronal autophagy change during aging in different neuronal types? Dysregulation of 
autophagy has been implicated in all age-related neurodegenerative diseases. 

2. How can we co-opt endogenous cellular pathways that regulate neuronal autophagy? The best-
known regulator of autophagy, mTOR, does not seem to regulate autophagy in neurons in culture, but 
autophagy is critical for neuronal health and function. 

3. How can we extend neuronal function during aging to increase healthspan? By improving neuronal 
homeostasis, we might be able to improve nervous system health during aging. 

Projects: Differential regulation of neuronal autophagy: We have shown that autophagosome biogenesis 
decreases with age in mouse primary DRG neurons, but how autophagy is spatially and temporally regulated 
in other types of mature neurons is currently unknown. Future projects: Using cutting-edge techniques to 
generate primary neuron culture from adult mouse central nervous system and iNeurons to examine 
autophagy in disease-relevant neuronal types during aging and in models of neurodegenerative disease. 

Modulation of neuronal autophagy: We previously showed that 
ectopic expression of a single autophagy component, WIPI2B, in 
neurons from aged mice increased the levels of neuronal 
autophagy. This restoration of neuronal autophagy is dependent 
on the phosphorylation state of WIPI2B. Our current graduate 
student Heather is identifying the kinase(s) and phosphatase(s) 
that regulate the phosphorylation state of WIPI2B, and neuronal 
autophagy. Future projects: Identifying other regulators of 

neuronal autophagy via candidate and forward genetic screens. 

Nervous system healthspan extension: We’re not interested in prolonging lifespan, but the actual time an 
organism is healthy (healthspan). While it’s hypothesized that upregulating neuronal autophagy will be 
beneficial to nervous system health and function, it has been challenging to test rigorously. Future projects: 
Using the regulatory pathways that modulate neuronal autophagy, understanding how increasing neuronal 
autophagy affects neuronal function in the context of aging and neurodegenerative disease. 

Techniques: We use advanced, multi-color, live-cell and live-animal spinning disk confocal microscopy and 
wide-field microscopy to tease apart the spatial and temporal dynamics of neuronal autophagy and its 
regulators. We use primary mouse neuron culture and are starting to use iNeurons to examine different 
neuronal types in the context of aging. We also use the nematode C. elegans to perform rapid genetic screens 
and ask questions in intact, easily aged animals. We also use biochemical techniques and CRISPR to visualize 
target proteins at endogenous levels. 

Current Trainee: Heather Tsong (G&E), 3rd year PhD student. 

Contact PI: Andrea Stavoe PhD 

andrea.k.stavoe@uth.tmc.edu 

Office: MSB 7.258 713-500-5614 

Website: https://sites.google.com/uth.edu/stavoe-lab 

 



Energy

and 

Metabolism 



The An Lab: Adipose Tissue and Metabolism 

The main theme for Dr. Yu (Aaron) An’s laboratory is “adipose mitochondria impact metabolic 

homeostasis”. The focus for the lab is to increase our understanding of intercellular and 

interorgan communication during mitochondrial distress in fat cells (adipocytes), using 

molecular and biochemical tools, primarily cultured cells, genetically engineered mouse models, 

and human adipose tissue samples.  

In past few years, we have established several unique mouse models (see above figures) 

mimicking mitochondrial stress in adipocytes and thereby promoting obesity. The PI, Dr. An, has 

been first-authored and co-authored more than 40 papers in prestigious journals, including 

Nature Metabolism, J Hepatology, eLife, Diabetes, Science, Cell Metabolism, etc.  

A prospective graduate student is expected to receive a thorough training and then utilize 

established mouse models to perform four levels of studies:  

1. to explore intracellular regulation and defensive mechanisms against mitochondrial 

dysfunction; 

2. to identify intercellular crosstalk between adipocytes and adipose stromal cells;  

3. to discover inter-tissue communication between white and brown adipose tissue;  

4. and finally, to investigate the interorgan crosstalk between adipose tissue and liver and 

other metabolic organs. 

 

Contact: PI: Yu (Aaron) An, M.D., Ph.D. 

                      Yu.An@uth.tmc.edu  

                      Office: MSB5.116; Tel: 713 486 0121  

Website: https://med.uth.edu/anesthesiology/research/research-labs/an-lab/ 

Join us, a GROWING and very ENERGETIC lab! 

Fatty liver and liver fibrosis in 

adipocyte mDIC knockout mice 

APP gets in adipocyte mitochondria 

(Electronic microscopy) 

https://med.uth.edu/anesthesiology/research/research-labs/an-lab/


The Du Lab 
Research Interests: Our lab is interested in 
understanding the molecular mechanisms of lipid 
signaling and metabolism and their contributions to 
cellular regulation and human diseases.  
 
Projects: Lipid signals in cell-cell fusion: Cell-cell 
fusion is a fundamental process for the development 
and physiology of multicellular organisms. Using 
osteoclasts differentiation as a model, we found 
phospholipase D1 and its catalytic lipid product, 
phosphatidic acid is critical to osteoclast fusion and 
bone homeostasis in mice. We aim to understand 
how lipid signaling molecules promote cell-cell 
fusion to form multinucleated cells, such as skeletal 
muscle cells, osteoclasts, and trophoblasts.  

Lipid signaling and metabolism in cancer: Rewired 
metabolism is a distinct feature in cancer cells. Our results 
suggest a dual-function lipid metabolism regulatory protein, 
Lipin1, and its downstream targets, plays a critical role in lipid 
metabolism in cancer cells. Depending on nutrient levels, 
Lipin1 either functions as a phosphatidic acid phosphatase for 
anabolic activity, or acts as a transcriptional co-activator to 
stimulate catabolic activity. We are interested in 
understanding how Lipin1 and other signaling molecules control lipid metabolic activities in cancer 
cells, and how they coordinate the production of different types of macromolecules, such as 
nucleotides and lipids. 
Organelle signaling and metabolism in aging and Alzheimer’s disease: Recent studies indicate that 
dysfunction of intracellular organelles is linked to aging and age-related neurodegenerative 
diseases, including Alzheimer’s disease (AD). However, it remains unclear how communication 
bwtween different organelles contributes to aging and 
neurodegenerative diseases. We have developed a 
robust and sensitive approach for isolating functional 
organelles from a range of cell and tissue types from 
whole animals. In collaboration with Dr. Hyun-Eui Kim, 
we will use both mammalian cell culture and 
Caenorhabditis elegans to identify proteins and lipids 
from different organelles in multiple tissues, and study 
how they contribute to aging and AD pathology.  
 
Techniques: We use multidisciplinary diverse approaches, such as molecular biology, cell 
biology, protein and lipid biochemistry, and animal models.  
 
Current and Past trainees: The lab has mentor/co-mentored 5 PhD students and 7 postdoctoral 
fellows. Seven of the previous trainees have academic faculty positions, two are attending 
physicians, and two have industrial positions. One postdoctoral fellow and one PhD candidate are 
working in the lab.  
 
Contact: PI: Guangwei Du PhD, guangwei.du@uth.tmc.edu.  
Student: Thi Thu Trang Luu (T32 TIPS training grant recipient), Thi.Thu.Trang.Luu@uth.tmc.edu. 



THE ECKEL-MAHAN LABORATORY: CIRCADIAN RHYTHMS IN DISEASE PREVENTION 
 
The goals of my lab center on the role of the circadian clock in health and disease. Circadian 
rhythms, which are endogenous, self-perpetuating oscillations of 24-hr periodicity, are present in 
almost all cells of the body. When the circadian clock is disrupted genetically or environmentally, 
several deleterious outcomes result, including accelerated aging, cancer, and metabolic imbalance.  

We are trying to understand why 
circadian disruption produces these 
effects.  
 
While the central pacemaker of the 
brain is entrained by light, circadian 
oscillations in peripheral organs are 
heavily influenced by other 
zeitgebers (“time-givers”) such as 
food.  When clocks across the body 
are desynchronized, metabolic 
disease results. Our current 
experiments include those designed 
to reveal which zeitgebers are most 
important for tissue-specific clock 
function and the mechanisms 
underlying their zeitgeber properties. 
In addition, we are interested in how 

disrupted peripheral clocks communicate back to the brain and alter neuronal function within the 
central pacemaker, the suprachiasmatic nucleus, as well as other regions of the CNS.  
 
Current projects in the lab include: 
 
1) the circadian mechanisms by which specific hepatic nuclear receptors prevent liver disease 
and carcinogenesis 
 
2) mechanisms linking the clock to metabolic function in adipose tissue and adipocyte 
progenitor cells 
 
3) links between circadian disruption and obesity and insulin resistance 
 
4) mechanisms by which the suprachiasmatic nucleus and hypothalamus orchestrate rhythms 
in physiology and metabolism  
 
These experiments depend on several mouse models of circadian disruption as well as in vitro 
approaches.  
 
Link to PubMed manuscripts:  
https://pubmed.ncbi.nlm.nih.gov/?term=eckel-mahan&sort=date 
 
Come join the great people in my laboratory: Baharan Fekry PhD (Assistant Professor), Rafael Bravo 
Santos PhD (Postdoctoral Fellow), Rachel Van Drunen (Neurobiology PhD Candidate), Anna Hsu 
(Rice Undergraduate Interrn) 
 
Lab website: https://www.eckel-mahanlab.org/ 
 

https://pubmed.ncbi.nlm.nih.gov/?term=eckel-mahan&sort=date
https://www.eckel-mahanlab.org/




How does cell cope with energy stresses?
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We are interested in understanding how cells cope with physiological and pathological energy
stresses. Two important cellular pathways, AMPK signaling pathway and the autophagy process are
activated during these stresses to facilitate the production of energy and help the cells hold up in
these stress conditions. These two pathways are distinct yet interlinked. Our research focuses on
illustrating how these two pathways are regulated in various energy stress conditions. We anticipate
our results will contribute to a better understanding of fundamental biological questions, e.g. how
exercise and calorie restriction exerts beneficial effects on human health and how cancer cells survive
the hypoxic and nutrient-limited environment to progress.

Experimental Approaches
• Genetically engineered mouse models • Cell biology
• Biochemical analysis • High-throughput omics technologies 

• Molecular biology 
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Narkar Laboratory (Exercise, Fitness, Metabolism & Cardiovascular Disease) 
 

Research: Our research is focused on three areas related to exercise, metabolic syndrome and cardiovascular 
complications: (1) Myocellular regulation of muscle function and exercise fitness; (2) 
Transcriptional regulation of mitochondrial metabolism and angiogenesis; and (3) Novel 
therapeutic pathways in pre-clinical models of diabetes, muscular dystrophy and 
cardiovascular disease.  
Projects: Following projects newly funded by American Heart Association (AHA), National 
Institutes of Health (NIH), and Hamman Foundation Cardiovascular Research Endowment 
are currently ongoing in my laboratory. Our goal is to obtain integrative insights into 
deterrents of metabolic and cardiovascular disease.  
Exercise fitness pathways: Exercise is the most effective deterrent of metabolic and 

cardiovascular diseases. We are using genetic mouse engineering to identify genes that can 
increase skeletal muscle fitness, exercise performance and metabolic health. We have 
generated several transgenic mice, where transcriptional factors such as ERRs are 
selectively activated or deleted in the skeletal muscle. We are measuring the impact of 
modulating these pathways on exercise fitness and metabolic homeostasis in mice. Further, 
we are using high-throughput genomic, biochemical, histomorphological, and tensiometric 
analysis to determine the precise molecular effects of the potential exercise mimetic factors 
on skeletal muscle architecture and function. 
Regulation of metabolism and angiogenesis in vascular endothelial cells: Stimulation of 
angiogenesis or new blood vessel formation is critical for rescuing cardiovascular ischemic 
disease such as cardiac myopathy and peripheral arterial disease (limb ischemia), both of 
which are leading causes of mortality and morbidity in the United States. In this project, we 
are investigating the role of orphan nuclear receptor estrogen-related receptors (ERR-alpha 
and gamma) in endothelial cells in the regulation of angiogenesis. We are using in vitro 
(human/mouse vascular endothelial cells and 3D spheroids) and ex-vivo (aortic rings, 
retinas) angiogenesis models to examine the regulation of angiogenic and metabolic gene 
program in endothelial cells by ERRs that ultimately controls blood vessel formation. 
Metabolic and Degenerative Diseases: Through our on-going work, ERR-alpha and ERR-
gamma are emerging as master-regulators of metabolism and angiogenesis. In this project, 
we will apply fundamental knowledge obtained from aforementioned projects to investigate 
the therapeutic potential of activating ERRs in pre-clinical models of muscular dystrophy, 
diabetes and peripheral arterial disease (limb ischemia). Ultimate goal of each of these 

studies is to determine whether skeletal muscle and vascular remodeling via targeting ERRs would lead to 
amelioration of aforementioned conditions. As an extension of these studies, we are also investigating the role 
of ERRs in muscle stem cells and regeneration, as well as developing gene therapy vectors for these receptors.  
Techniques: Graduate student in my laboratory will be trained in a range of techniques including: (1) cellular 
angiogenesis, myogenesis and respirometry (Seahorse); (2) gene regulation analysis by real time PCR, RNA 
sequencing and ChIP sequencing; (3) generation and analysis of transgenic mice; (4) skeletal muscle ex vivo 
tensiometery and histomorphometic analysis; (5) physiological analysis such as treadmill endurance, 
comprehensive whole-body metabolic analysis via CLAMS, Echo-MRI, and laser Doppler flowmetry; (6) Blood 
plasma analysis and glucose/insulin tolerance testing in diabetic models; and (7) Generation and analysis of 
surgical peripheral arterial (limb ischemia) disease models.  
Trainees: Post-doctoral trainees: (1) Hao Nguyen, Ph.D. (Current); (2) Danesh Sopariwala, Ph.D. (Current); (2) 
Neah Likhite, Ph.D. (Senior Scientist, Jnana Therapeutics); (3) Pierre Badin, M.D., Ph.D. (Physician Scientist, 
Montpellier University, France); (4) Vikas Yadav, Ph.D. (Assistant Professor, Jawaharlal Nehru University, India); 
(5) Antonio Matsakas, Ph.D. (Associate Professor, Reading University, United Kingdom). Pre-doctorate trainees: 
(1) Manik Kuvalekar, M.S. (Research Associate, Baylor College of Medicine); (2) Patrick Ruggles, B.S. 
(McGovern Medical School, UTHealth); (3) Annam Sadhana, B.S. (NYU Medical School); (4) Laura Rangel 
(Universidad El Bosque Medical School, Colombia); (5) Katha Korgaonkar, B.S. (Research Assistant, UCSD 
Medical School); (6) Megha Sheth, B.S. (USC Medical School), (7) Lisa Lin (Undergraduate Student, Rice 
University), (8) Salim Khondker (Current, Undergraduate Student, Rice University), (9) Addison Saley (Current, 
Undergraduate, Rice University).  
Contact: PI: Vihang Narkar, Ph.D. Email: vihang.a.narkar@uth.tmc.edu Office: 713-500-3585 

Endothelial cell sprouting. 

Skeletal muscle cross-
section showing different 
type of myofibers and 
capillaries (yellow).  

mailto:vihang.a.narkar@uth.tmc.edu


SUN LABORATORY 
 
Research Interests: My lab discovers and investigates novel factors that regulate the dynamics of  fat tissue 

remodeling during obesity. The long-term goal of our research is to address the 
clinical significance of these factors in human obesity, diabetes, cardiovascular 
diseases and cancer.  
 
Project 1: Hypoxia in obese fat tissue and the metabolic consequences: In 
the past years, we have revealed that high fat diet-induced obesity shapes a hypoxic 
microenvironment that initiates local fibrosis and inflammation in fat tissue. The 
unhealthy fat tissue further leads to systemic insulin resistance, the hallmark of type 
2 diabetes. The related pathological changes are also tightly link to cardiovascular 
diseases and a certain type of cancer. Current efforts are to identify the downstream 
signaling pathways that are triggered by hypoxia-induced factor 1 (HIF1) and 
understand how the events govern the pathological changes, eventually lead to lipid 
metabolic disorders and insulin resistance. 
 

Project 2: Angiogenesis, fibrosis and fat tissue remodeling: We 
demonstrated that exercise and cold exposure upregulate pro-angiogenic factor 
VEGF-A in fat tissue. We further found that VEGF-A-induced angiogenesis 
ameliorates the pathological changes by suppressing the local hypoxia and 
stimulating sympathetic innervation in fat tissue. More interestingly, we have 
revealed that the a proteinase called MT1-MMP  facilitates the healthy expansion 
of adipose tissue in combination with VEGF-A for new blood vessel formation. 
Moreover, MT1-MMP cleaves collagenous proteins to increase the ECM flexibility 
in fat tissue.  Currently, we apply advanced genetic tools, including doxycycline-
inducible fat tissue specific transgenic/knockout models to dissect the 
mechanisms governing the profound functions of VEGF-A and MT1-MMP in the 
obese fat tissue. 
 
Project 3: Dynamics of ER-lipid droplets-mitochondria in fat cells: 

Organelle crosstalk is key for metabolic regulations in 
cellular level. Most recently, we analyzed the 
dynamics of lipid droplet-associated proteins by Mass 
Spectrometry. We have successfully identified several novel proteins that 
translocalize onto lipid droplets and the interface of endoplasmic reticulum (ER)-
lipid droplets in response to different cell stimuli. Particularly, we discovered that 
DRP1 (left figure, green) translocates onto ER (red) where it promotes the fission of 
the nascent lipid droplets (Fig. 3, purple) from the ER in response to lipid stress. We 
are now applying state-of-the-art tools and techniques to elucidate the mechanisms 
governing the functions of the novel factors on the dynamics of lipid droplets and 
investigating their potential implication in metabolic health.  
 
Lab Techniques:  
1. Genetic models: Doxycycline inducible, tissue specific transgenic/knockout 
mouse models.  Obese mouse models: ob/ob and db/db models. 
2. Metabolic characterization tools: Euglycemic Clamp; Metabolic cages; Seahorse.  
3. Tracking the fine structures and dynamics of organelles: Confocal microscopy, n-
SIM super-resolution microscopy; Electron microscopy. 

 
 
Lab Members:  PI: Kai Sun, MD, Ph.D. Associate Professor. 

                             Post Docs:   Xin Li, Ph.D; Gang Li, Ph.D.   
                             Research Assistant: Shuyue Wang, MS. 
 
 Lab Contacts:  Dr. Xin Li, Xin.li.1@uth.tmc.edu ; Ext: 713-500-2441 (lab) 
                                Dr. Kai Sun, kai.sun@uth.tmc.edu; Ext: 713-500-3190 (office) 

Project 1. Hypoxia induced 
fibrosis and inflammation 
in fat tissue. 

Project 2.  VEGF-A stimulates 
new blood vessel formation 
(red) and sympathetic 
innervation (TH staining, 
green).  

Project 3. Super-resolution 
image by n-SIM microscope 
shows DRP1 (green) targets 
ER (Red) and releases lipid 
droplets (purple) in response 
to lipid stress conditions. 

mailto:Xin.li.1@uth.tmc.edu


 

The Tong Laboratory 

Research Focus:  
Neurocircuits for Innate Behaviors and Metabolism 

 

Major techniques  
● Mouse genetics: Cre-loxP technology to achieve 
neuron     specific manipulations; 

● Optogenetics and chemogenetics: acute and 
reversible manipulation of specific groups of brain 
neuron; 

● Stereotaxic viral delivery: specific gene 
expression in highly selected groups of brain 
neuron;  

● Fiber photometry: real time neuron activity 
monitoring in behaving animals 

Major Research Directions 

● To identify novel neurons and circuits for innate 
behaviors (aversion, anxiety and aggression) related 
to psychiatric disorders and mental illness; 

● To examine key neurons for feeding and 
metabolism, related to obesity development; 

● To unravel the brain mechanism regulating 
glucose homeostasis related to diabetes 
pathogenesis;  

● Novel creative projects from yourself.  

Recent Student Publications 
● Cassidy RM…Tong Q. A lateral hypothalamus 
to basal forebrain neurocircuit promotes 
feeding by suppressing responses to anxiogenic 
environmental cues. Sci Adv. 2019; 

● Mangieri LR….Tong Q. Defensive Behaviors 
Driven by a Hypothalamic-Ventral Midbrain 
Circuit. eNeuro, 2019; 

● Mangieri LR…Tong Q. Antagonistic Control of 
Feeding and Self-grooming Behaviors by 
GABAergic and Glutamatergic LH→PVH 
Projections. Nat. Comm. 2018.  

  
 

Recent Graduates 

● Leandra Mangieri: PhD 2018, an F31 and 
UTHealth Best Dissertation awardee; a current 
postdoc at UW;  

● Ryan Cassidy: MD/PhD 2019, an F30 and 
UTHealth Best Dissertation awardee; a current 
resident at Vanderbilt. 

● Jessie Morrill: PhD 2022 BCB, an NIH-TL1 
training grant awardee; Assistant Professor in 
the Department of Animal Science at the 
University of Nebraska – Lincoln 

 
 

Current Graduate Students 
● Jing Cai: 4th year of Neuroscience, the 
2021-2022 Russell and Diana Hawkins Family 
Foundation Discovery Fellowship awardee; 
Project: The DBB→VTA circuit in the 
regulation of feeding and related behaviors.  
● Alex Prince: 2nd year of Neuroscience 

 

More information? Qingchun.Tong@uth.tmc.edu; Jing.Cai@uth.tmc.edu or 
Alexander.Prince@uth.tmc.edu 

Lab website: http://tong-laboratory.com/ 

 

http://tong-laboratory.com/


Stem Cells 

and 

Regeneration 



Darabi Lab 
Our lab is located at the Center for Stem Cell and Regeneration Medicine (CSCRM) within the Institute for 
Molecular Medicine (IMM/McGovern Medical School/UTHealth). 

The main focus of our lab is to develop novel methods for translational application of Human Pluripotent Stem 
Cells (i.e. hESCs and iPSCs) for degenerative disorders, with particular interest in skeletal muscle. The main 
directions and current active projects of our research include:  

                       

gene correction on the affected phenotypes and disease 
mechanism reversal/rescue in vitro. 

5- In vivo experiments to evaluate therapeutic potential of 
hiPSCs for the treatment of degenerative disorders such as genetic muscular dystrophies. 

6- Study of the therapeutic potential of human iPSC-derived skeletal muscle and endothelial progenitors in 
case of severe volumetric skeletal muscle loss (VML) using mice models. 

7- Study of the cross-talk between skeletal muscle and endothelial progenitors in vitro and in vivo. 
8- Genome wide gRNA lentiviral library screen to identify upstream regulators of skeletal muscle lineage. 
9- Generation of cardiomyocytes from hESCs/iPSCs to study disease phenotype. 
10- Study of the lncRNAs as therapeutic agents to ameliorate disease progression in muscular dystrophies. 

Techniques: Our main areas of expertise include: Human ESC/iPSC generation/reprogramming, expansion and 
differentiation into target lineages/progenitors, site-specific gene correction techniques using CRISPR/Cas9 
system, in vitro and in vivo muscle contractile/function studies using electrophysiology systems, in vivo stem cell 
transplantation and engraftment studies in mice models for genetic disorders or injuries, flow cytometry assisted 
cell sorting and purification, gene expression studies and advanced molecular biology methods. 

Current and Past Trainees: Samuel D. Hunt (Currently MD Student), Nadine Matthias (PhD, Former 
Postdoc/UCSF Scientist), Johnathan Lo (Currently MD Student), Shubhang Bhalla (Currently MD Student), Nasa 
Xu (Currently MD Student), Jose L. Ortiz-Vitali (Former Master Student/Scientist at a Biotech Company), 
Muchen Liu (Master Student/Current), Jianbo Wu (PhD, Lab Instructor/Current). 

Current Open Positions: One open position for a highly motivated PhD student interested in stem cell and 
regenerative medicine. 

Lab Contact: Radbod Darabi MD. PhD. (Radbod.Darabi@uth.tmc.edu) Office: 713-500-3411. 

Website: https://www.uth.edu/imm/faculty/profile?id=d3e1e967-8452-4f8f-b831-60c968640f95 

List of Publications: https://www.ncbi.nlm.nih.gov/myncbi/radbod.darabi.1/bibliography/public/ 

Engraftment of human iPSC-derived myogenic 
progenitors in the skeletal muscle of a mouse 
model for a genetic muscular dystrophy 

1- Generation of iPSCs from patients suffering 
from genetic disorders such as muscular 
dystrophies. 

2- Generation of reporter lines for mesodermal- 
derived progenitors (such as skeletal muscle) to 
study in vitro differentiation of hiPSCs. 

3- Directed differentiation of hiPSCs toward the 
lineage of interest (such as skeletal muscle, 
endothelial or cardiomyocytes) for disease 
modeling and identification of involved 
pathologic mechanisms. 

4- Targeted gene correction studies using 
CRISPR/Cas9 system to evaluate the effect of 



The Lee Lab 
 
Research Interests: Our lab applies patient-derived induced pluripotent stem cells (iPSCs) to dissect 
cancer-prone genetic disorders, mainly   
 
1- Li-Fraumeni syndrome (LFS) is characterized by the autosomal dominant inheritance and early onset of 

tumors including the soft tissue sarcoma and 
osteosarcoma, breast cancer, brain tumor, leukemia, 
and adrenocortical carcinoma. The germline mutation of 
the p53 tumor suppressor gene is responsible for LFS. 
Mutations in p53 not only impair its tumor-suppressor 
function but also transform it into an oncoprotein as a 
so-called gain-of-function (GOF). We are particularly 
interested in investigate the role of mutant p53’s GOF in 
LFS patients associated malignancies. References: Lee 
et al., Cell 2015 (PMID: 25860607); Zhou et al., Trends 
Pharmacol Sci 2017 (PMID: 28818333); Kim et al., 

PNAS 2018 (PMID: 30385632); Xu et al., Front Genet 2021 (PMID: 33519915) 
 
2- Hereditary Retinoblastoma (HRB): The RB1 tumor suppressor 
has been widely recognized for its role in inhibiting tumor initiation, 
development, and progression. A genome-wide association study of 
33 cancer types revealed that RB1 is one of the most frequently 
mutated tumor suppressor genes and is inactivated by various 
mechanisms across cancers. We explore the epidemiological link 
between gene mutation and osteosarcomagenesis and study another 
osteosarcoma-prone genetic disease HRB. We investigate how RB 
patients, caused by autosomal dominant mutations in the RB1 tumor 
suppressor gene, have a >400-fold increased incidence of 
osteosarcoma.  References: Gingold et al., Trends Cancer 2016 
(PMID: 27722205); Tu et al., PNAS 2022 (PMID: 35412907) 
 
3- Cancer-prone genetic diseases: Hereditary genetic disorders 
associated with predisposition to osteosarcoma are relatively rare. 
However, studies of these diseases have led to important insights 
that generalize to the broader osteosarcoma population. Instead of LFS and HRB, we also collaborated with 
Dr. Lisa L Wang (BCM) to investigate osteosarcoma-prone genetic disorder- Rothmund-Thomson syndrome 
(RTS). References: Lin et al., Trends Mol Med 2017 (PMID: 28735817); Jewell et al., PLoS Genet 2021 
(PMID: 34965247). 
 
Techniques: Our lab has applied patient iPSCs, lineage differentiation, organoids, bioinformatics, system 
biology, in vivo animal models to dissect cancer etiology.   
 
Current and Past GSBS trainees:  
1. Ruoji Zhou M.D., Ph.D.  (2016-2019), received CPRIT Predoctoral Fellowship, Wei Yu Family Endowed 
Scholarship, UTHealth Dean’s Research Scholarship Award, and Andrew Sowell-Wade Huggins 
Scholarships in Cancer Research (currently a Postdoctoral Fellow in Northwestern University)  

2. Brittany E Jewell Ph.D. (2016-2021), received Tzu Chi Scholarship Award for Excellence, UT Systems’ 
student regent, NIH T32 Training Fellowship, CPRIT Predoctoral Fellowship, Charlene Kopchick Fellowship, 
Dr. John J. Kopchick Fellowship, AACR MICR Scholar Award, and UTHealth Dean’s Research Scholarship 
Award (currently a Postdoctoral Fellow in Salk Institute for Biological Studies) 

3. Mo-Fan Huang, (2021-present), received Rosalie B. Hite Fellowship 
 
Contact: PI: Dung-Fang Lee, Ph.D. 
Email: dung-fang.lee@uth.tmc.edu 
Website: https://www.dfleelab.org/  

mailto:dung-fang.lee@uth.tmc.edu
https://www.dfleelab.org/


PI:  Jun Wang, PhD 
Associate 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/ 

Wang lab studies 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/biochemical techniques, 

electrophysiology techniques, imaging,  cell culture/manipulation, CRISPR-Cas9 genome editing, and 

cutting eddge next generation sequencing techniques such as single cell multiomics (scRNA-seq and 

scATAC-seq) and Cut&Run/Cut&Tag seq.  

Projects in Wang lab focus on: 1) Neural Crest Cells (NCCs), multipotent stem cells make significant 

contributions to different tissues/organs including heart and head, and defects in NCCs give rise to 

many diseases. Projects study NCCs proliferation/migration/stemness/cell fate decisions and NCCs 

derived heart development and congenital heart diseases, as well as NCCs derived cranial skeleton 

formation, repair and regeneration. 2) Cardiac Conduction System (CCS), the tissue network in heart 

initiates and maintains normal heart contractions. Projects study CCS development, homeostasis and 

regeneration, as well as CCS aging and diseases.  

 

Wang Lab Environment. Wang lab is a highly collaborative team, 

consist of regular lab members including postdoctoral fellows, 

graduate students, research associate and research assistant. 

We also have undergraduate researchers mentored by regular lab 

members. Our group is growing and actively seeking MS and PhD 

students. The PI has been devoted to mentoring trainees and helping them to reach their career goals. 

Trainees actively attend national or international meetings, and have received multiple awards and 

fellowships. Students will also take advantage of both in-lab collaborations and active collaborations 

with other labs including local, national and international collaborations. Please feel free to ask our 

current students about the lab: Shannon Erharht and Shuangjie You.  

mailto:jun.wang@uth.tmc.edu
https://med.uth.edu/pediatrics/faculty/jun-wang-ph-d/
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The An Lab: Adipose Tissue and Metabolism 

The main theme for Dr. Yu (Aaron) An’s laboratory is “adipose mitochondria impact metabolic 

homeostasis”. The focus for the lab is to increase our understanding of intercellular and 

interorgan communication during mitochondrial distress in fat cells (adipocytes), using 

molecular and biochemical tools, primarily cultured cells, genetically engineered mouse models, 

and human adipose tissue samples.  

In past few years, we have established several unique mouse models (see above figures) 

mimicking mitochondrial stress in adipocytes and thereby promoting obesity. The PI, Dr. An, has 

been first-authored and co-authored more than 40 papers in prestigious journals, including 

Nature Metabolism, J Hepatology, eLife, Diabetes, Science, Cell Metabolism, etc.  

A prospective graduate student is expected to receive a thorough training and then utilize 

established mouse models to perform four levels of studies:  

1. to explore intracellular regulation and defensive mechanisms against mitochondrial 

dysfunction; 

2. to identify intercellular crosstalk between adipocytes and adipose stromal cells;  

3. to discover inter-tissue communication between white and brown adipose tissue;  

4. and finally, to investigate the interorgan crosstalk between adipose tissue and liver and 

other metabolic organs. 

 

Contact: PI: Yu (Aaron) An, M.D., Ph.D. 

                      Yu.An@uth.tmc.edu  

                      Office: MSB5.116; Tel: 713 486 0121  

Website: https://med.uth.edu/anesthesiology/research/research-labs/an-lab/ 

Join us, a GROWING and very ENERGETIC lab! 

Fatty liver and liver fibrosis in 

adipocyte mDIC knockout mice 

APP gets in adipocyte mitochondria 

(Electronic microscopy) 

https://med.uth.edu/anesthesiology/research/research-labs/an-lab/


 

 

The Karmouty Lab 

Research interests: Our lab performs basic and translational research in these 

three key areas: 

1- Organ Fibrosis: Organ fibrosis is one of the leading processes in many fatal 

diseases, the exact mechanisms being this process are not fully known. 

2- Vascular Remodeling: Vascular remodeling in the lung and brain are 

important in many diseases, our lab focuses on uncovering how it happens. 

3- Alternative Polyadenylation (APA): APA is process that leads to 3’UTR 

shortening of select transcripts, its role in disease processes is unknown. 
  

Projects: Organ Fibrosis: This project initiated by former MD/PhD student: 

Cory Wilson, identified increased expression of the developmental transcription 

factor Sine Oculis Homeobox Homolog 1 (SIX1) in lung epithelial cells of patients 

with a fatal form of lung fibrosis known Idiopathic Pulmonary Fibrosis (IPF). Recently graduated, MD/PhD 

student: Nancy Wareing identified a novel role of SIX1 in adipocytes as a mechanism that promotes skin fibrosis 

in systemic sclerosis (SSc), a fatal disease where skin and lung fibrosis is widespread. Future projects: 

Understating the role of EYA proteins (a co-factor for SIX1) in lung and skin 

fibrosis. 
 

Vascular Remodeling: This project initiated by former PhD student: Scott 

Collum, identified elevated levels of hyaluronan in remodeled pulmonary arteries 

of patients with Pulmonary Hypertension (PH), a fatal condition that can happen 

on its own or together with other lung diseases. Using an inhibitor for hyaluronan, 

he demonstrated that it could treat experimental pulmonary hypertension. This 

agent is now being considered for clinical trials.  
 

mRNA Processing: Scott Collum PhD, identified that loss of the mRNA binding 

protein: NUDT21 was present in remodeled vessels of patients with PH. Loss of 

NUDT21 leads to APA where the 3’UTR of select transcripts are shortened and 

escape degradation resulting in increased expression. Future projects: Current 

PhD student: Rene Girard will evaluate the role of NUDT21 and vascular 

remodeling in stroke.  
 

Techniques: Our lab has access to the Pulmonary Center of Excellence Lung Biobank, one of the largest lung 

tissue repositories in Texas. We have specialized equipment to measure lung and cardiovascular physiology in 

experimental models. We have a state-of-the art imaging system for IHC and RNA-scope approaches. Our in 

vitro studies utilize primary human cells isolated in-house. 
   

Current and Past trainees: Nancy Wareing (Former MD/PhD student – RRF); Cory Wilson MD/PhD (Former 

student, F30 recipient, now PSTP- resident Iowa Medical School). Scott Collum PhD (former student 9 papers. 

3 first author during PhD). Tinne Mertens PhD (postdoc – now Scientist at Galapagos NV (biotech company). 
 

Contact: PI: Harry Karmouty-Quintana PhD: 

harry.karmouty@uth.tmc.edu  

Office: 713 500 5331 

Student: Rene Girard PhD student.  

rene.a.girard@uth.tmc.edu 

Website: http://www.karmoutylab.com/ 

SIX1 signals in IPF lungs 

Hyaluronan signals around 
remodeled vessels (SMA) in 
COVID-19 lungs 

mailto:harry.karmouty@uth.tmc.edu
mailto:rene.a.girard@uth.tmc.edu
http://www.karmoutylab.com/


THE ECKEL-MAHAN LABORATORY: CIRCADIAN RHYTHMS IN DISEASE PREVENTION 
 
The goals of my lab center on the role of the circadian clock in health and disease. Circadian 
rhythms, which are endogenous, self-perpetuating oscillations of 24-hr periodicity, are present in 
almost all cells of the body. When the circadian clock is disrupted genetically or environmentally, 
several deleterious outcomes result, including accelerated aging, cancer, and metabolic imbalance.  

We are trying to understand why 
circadian disruption produces these 
effects.  
 
While the central pacemaker of the 
brain is entrained by light, circadian 
oscillations in peripheral organs are 
heavily influenced by other 
zeitgebers (“time-givers”) such as 
food.  When clocks across the body 
are desynchronized, metabolic 
disease results. Our current 
experiments include those designed 
to reveal which zeitgebers are most 
important for tissue-specific clock 
function and the mechanisms 
underlying their zeitgeber properties. 
In addition, we are interested in how 

disrupted peripheral clocks communicate back to the brain and alter neuronal function within the 
central pacemaker, the suprachiasmatic nucleus, as well as other regions of the CNS.  
 
Current projects in the lab include: 
 
1) the circadian mechanisms by which specific hepatic nuclear receptors prevent liver disease 
and carcinogenesis 
 
2) mechanisms linking the clock to metabolic function in adipose tissue and adipocyte 
progenitor cells 
 
3) links between circadian disruption and obesity and insulin resistance 
 
4) mechanisms by which the suprachiasmatic nucleus and hypothalamus orchestrate rhythms 
in physiology and metabolism  
 
These experiments depend on several mouse models of circadian disruption as well as in vitro 
approaches.  
 
Link to PubMed manuscripts:  
https://pubmed.ncbi.nlm.nih.gov/?term=eckel-mahan&sort=date 
 
Come join the great people in my laboratory: Baharan Fekry PhD (Assistant Professor), Rafael Bravo 
Santos PhD (Postdoctoral Fellow), Rachel Van Drunen (Neurobiology PhD Candidate), Anna Hsu 
(Rice Undergraduate Interrn) 
 
Lab website: https://www.eckel-mahanlab.org/ 
 

https://pubmed.ncbi.nlm.nih.gov/?term=eckel-mahan&sort=date
https://www.eckel-mahanlab.org/


Pathogen Models
Gram-positive bacteria
Gram-negative bacteria
Fungi
Viruses… yes, including CoVs!
NIAID Class A Bioterror agents

Active clinical trials
COVID-19
Immunocompromised hosts
Chronic lung disease

Inducible epithelial resistance to prevent pneumonia

Scott E. Evans Laboratory
Chair ad interim, Department of Pulmonary Medicine, MD Anderson

Barreda Garcia. Ann Am Thorac Soc, 2013. Duggan. J Immunol, 2011.           

Problem Solution

Epithelial Innate Immunity
Diagnostic interrogation
Manipulation/inducible resistance
Acute infection protection/survival
Chronic pathology prevention
Non-infectious immunomodulation 

Sensing and Responding to Pathogens
Novel pattern recognition receptors
Synergistic signaling/coincident detection
JAK/STAT signaling
Post-translational modifications

Antimicrobial Responses
Reactive oxygen species/redox biology
Mitochondrial biology
Antimicrobial peptides
Epithelial subpopulation-dependent



THE JU LAB 

Research Interests: Our lab performs basic and translational research in the following key areas: 

1. Tissue Injury and Repair: the inflammatory response after tissue injury has both beneficial and 
detrimental roles and is tightly regulated; however, the underlying mechanism of such regulation is 
unclear. 

2. Cancer Immunotherapy: the tumor microenvironment plays a critical role in not only tumor growth but 
also responses to immunotherapies. A better understanding of the molecular and cellular players could 
lead to the identification of novel therapeutic targets. 

3. Gut-Liver Axis in Liver Diseases: disturbances of the gut microbiota and the intestinal innate immune 
system could increase the susceptibility to acute and chronic liver injuries; however, the mechanism is 
not fully understood. 

Projects: Tissue Injury and Repair: We uncovered a previously 
unrecognized function of eosinophils in promoting liver repair after 
acute liver injury by ischemia-reperfusion (IR) injury. Our data 
demonstrated that infiltrated eosinophils release cytokines, such as 
IL-4, to activate macrophages to release growth factors that promote 
hepatocyte proliferation. Future projects: to understand the 
mechanism involved in eosinophil-macrophage interaction and 
investigate if similar mechanism account for tissue repair in other 
models of liver injury or injury of the gut. 

Cancer Immunotherapy: In samples from liver cancer patients, we 
detected high level expressions of chitinase 3-like-1 
(CHI3L1) in the tumors but not in adjacent normal 
tissues. Our data demonstrated a pro-tumorigenic 
function of CHI3L1. We have generated a first-in-class 
anti-CHI3L1 monoclonal antibody (C59) and showed that 
it effectively reduces liver tumor growth in vivo. Our 
mechanistic studies suggest that CHI3L1 suppresses 
anti-tumor immunity through regulating tumor-associated 
macrophages. Future projects: to further elucidate the 
underlying mechanism of the pro-tumorigenic function of 
CHI3L1, to explore the therapeutic potential of anti-
CHI3L1 alone and in combination with immune 
checkpoint inhibitors. 

Gut-Liver Axis in Liver Diseases: We found that mice with eosinophil-specific deletion of an inflammatory 
gene became more susceptible to acute and chronic liver injuries caused by a battery of stimuli. Our 
preliminary data suggest that the increased susceptibility to injury is due to intestinal dysfunction and releasing 
certain factors to the liver through the portal vein. Future projects: to specify the nature of intestinal dysfunction 
and identify the critical factors mediating the gut-liver cross-talk.  

Techniques: Our lab has access to a large biobank of liver tissue samples from liver transplant patients and 
patients with acute or chronic liver diseases. We have state-of-the art imaging system for IHC and confocal 
approaches. We have a 9-color flow cytometer making cellular analyses convenient. We also have more than 
50 lines of genetic engineered mice with whole body- or cell-
specific gene deletions. 

Current trainees: Nicolas Moreno (MD/PhD student), Yang Yang 
(Instructor), Yankai Wen (postdoc), and Jongmin Jeong (postdoc). 

Contact: PI – Cynthia Ju (changqing.ju@uth.tmc.edu) 

Lab manager – Connie Atkins (Constance.L.Atkins@uth.tmc.edu) 

Website: https://med.uth.edu/anesthesiology/research/research-
labs/ju-lab/ 
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Klegerman Laboratory       
 
Cardiology Research Laboratory 
5110 BBSB 
Melvin E. Klegerman, Ph.D. 
Professor 
(713) 486-2343 Melvin.E.Klegerman@uth.tmc.edu  
 
 
 

Echogenic Liposome (ELIP) Platform Technology 
 

• Diagnostic/Therapeutic 

• Targeted Drug & Gene 
Delivery  

• Ultrasound Controlled 
Release 

• Cardiovascular 
Applications 

• Stem Cell Delivery                                                                
 
 

Research Opportunities 
 

• Gas chromatographic-mass spectrometric gas analysis in therapeutic 
liposomal formulations 

• Therapeutic approaches to inhibiting atheroprogression 

• Biochemical, cellular and immunologic mechanisms of atherogenesis 

• Immunochemical and biochemical assay development 

• Mechanisms of thrombosis and thrombolysis 
 

Available Facilities, Equipment and Resources 
 
Wet lab facilities of 5110 BBSB (south campus) and a GLP-compatible 
production facility on the 6th floor of SCRB 3, including cell culture modules 
 
GC-MS, UV/VIS spectrophotometer, ELISA plate reader, conventional and 
intravascular ultrasound imaging systems, lyophilizers, liquid chromatography 
and electrophoresis instrumentation, light microscopes, sonicators, table-top 
centrifuges, flow cytometer, microplate reader, Beckman Coulter Multisizer 4, 
Waters HPLC, fluorescent microscopes, Odyssey image analysis system, 
ultracentrifuge 
 

   
     

     
    

     
    

     
 

mailto:Melvin.E.Klegerman@uth.tmc.edu


Targeting the Hallmarks of Cancer with Novel Peptide Drugs 
Steven Millward, Ph.D. – Associate Professor, Cancer Systems Imaging 
 

My laboratory is focused on 
developing new peptide-based 
compounds that visualize and block 
key protein-protein interactions in 
cancer cells.  In order to identify peptides 
with high affinity and selectivity for cancer 
targets, we employ a technology known as 
mRNA Display (Figure 1).  mRNA Display 
is a platform for the construction of peptide 
and proteins libraries with diversities in 
excess of 1 quadrillion (1015) unique 
sequences.  Briefly, a synthetic DNA 
library is assembled where up to 10 fully 
randomized codons are placed in an open 
reading frame.  The DNA is transcribed 
into mRNA which is chemically ligated to a 
DNA linker terminated by puromycin at the 
3’ end.  These are then translated in a cell-free system (e.g. rabbit reticulocyte lysate).  As the ribosome reaches 
the end of the mRNA, it stalls allowing the puromycin (a molecular mimetic of the 3’ end of tyrosyl-tRNA) to enter 
the A site and form a covalent amide bond with the C-terminus of the growing peptide chain.  The resulting 
mRNA-peptide fusions covalently link the genotype (mRNA) with the phenotype (peptide).  mRNA-peptide 
fusions can be panned against purified targets or against living cells in culture.  Fusions that bind to the target of 
interest are retained and the genetic information retrieved by RT PCR.  At this point, the enriched DNA library 
can be transcribed and translated into another mRNA-peptide fusion library for additional rounds of selection or 
sequenced to identify functional peptides.   

 Post-translational chemical 
cyclization and unnatural amino 
acids can be added to generate 
macrocyclic peptide libraries with 
enhanced metabolic stability and 
conformational constraint.   We 
have shown that this technique 
(SUPR mRNA Display) can be used 
to sieve cyclic peptide libraries of 
enormous complexity (>100-trillion 
unique sequences) to obtain highly 
constrained cyclic peptides with 
low nanomolar affinities against 
the Her2 receptor and almost 
complete resistance to 
proteolytic degradation (Fiacco, 
et. al. 2016).  We have also shown 

that these SUPR peptides can be converted to PET imaging agents without the need for medicinal chemistry 
(Pisaneschi, et. al. 2017).  We have carried out a SUPR mRNA Display selection against recombinant LC3 using 
a cyclic decapeptide library with eight fully randomized positions. This selection resulted in the identification of a 
highly cell-permeable LC3 inhibitor which resulted in potent autophagy blockade in cell culture and in orthotopic 
mouse models of ovarian cancer (Gray, et. al. 2021).  When combined with carboplatin, this peptide almost 
completely inhibited tumor growth suggesting that SUPR peptide technology represents a powerful strategy for 
the rapid development of drug-like compounds for the inhibition of intracellular targets.  Or laboratory has 
successfully employed mRNA Display against a wide range of cancer targets (Figure 2) and have secured 

CPRIT and DoD funding to expand this approach to MUC16, Beclin1, Atg14L, and Hif1.  We are actively 
seeking talented individuals to move these projects forward and develop the next-generation of anti-cancer 
peptides and peptidomimetics. 

Figure 1. mRNA Display Technology 

Figure 2:  Application of mRNA Display and SUPR mRNA Display to Oncology Drug 

Development. 



The Carmon Lab          

Research Interests:              

Despite advances in the treatment of colorectal cancer (CRC), long‐term prognosis remains poor for patients 

with metastatic and recurrent disease, largely due to therapy resistance. Our group is interested in investigating 

novel  proteins  and  signaling  mechanisms  underlying  therapy  resistance,  identifying  new  drug  targets,  and 

developing innovative antibody‐based treatments to improve and ultimately eradicate CRC.   

Projects: 

1.  Generation  of  novel 

antibody‐drug  conjugates 

(ADCs)  and  bispecific 

antibodies.  ADCs  are 

target‐guided missiles  that 

link a highly cytotoxic drug 

with  a  tumor‐antigen 

targeted  monoclonal 

antibody  (mAb)  and 

function  to  eliminate 

tumor cells, while minimizing systemic effects. We are generating ADCs against novel targets and evaluating 

them  in  patient‐derived  xenograft models  of  CRC  established  in  our  lab. We  are  also  engineering  different 

formats of bispecific antibodies to simultaneously target two tumor antigens with one therapeutic molecule. 

2. Identifying mechanisms underlying cancer cell plasticity and drug resistance in CRC. Cancer stem cells (CSCs) 

exhibit plasticity or the ability to shift between CSC and non‐CSC states to evade therapy.  We are identifying 

novel proteins and pathways involved in plasticity to develop and evaluate improved treatment approaches.  

3. Studying the function and signaling mechanism of GPCRs in CRC. Our group is focused on investigating the 

underlying  signaling mechanisms of  specific GPCRs upregulated  in  CRC  and how  they  contribute  to  disease 

progression. We have developed agonistic mAbs and established collaborations to screen for small molecule 

agonists/antagonists to examine effects on signaling pathways and function.  

Techniques: Cancer cell and 3D tumor organoid culture, antibody engineering, production and drug conjugation, 

shRNA/CRISPR,  confocal microscopy,  immunocytochemistry,  xenograft  (cancer  cell  line  and patient‐derived) 

mouse models, non‐invasive in vivo imaging, other molecular biology techniques. 

Current  Lab:  Joan  Jacob,  BCB  Program  (PhD  student,  T32  recipient,  Floyd  Haar,  MD  Endowed  Memorial 

Scholarship);  Shraddha  Subramanian,  MS,  Cancer  Biology 

Program/TAP  (PhD  student);  Zhengdong  Liang,  PhD,  Senior 

Research Associate. 

Past Trainees: Tressie Posey, (former MS student, now Clinical 

Study  Coordinator,  MD  Anderson  and  applying  to  Medical 

School); Liezl Francisco, PhD (former postdoc and CPRIT CTTP 

fellowship  recipient,  now  Regulatory  Affairs  Specialist,  

Baylor); Ashlyn Parkhurst & Treena Chatterjee (Med students 

in Translational Medicine Scholarly Concentration Program). 

Contact PI: Kendra S. Carmon, Ph.D. Email: Kendra.S.Carmon@uth.tmc.edu Office: 713‐500‐3390 

Student Contact: Joan Jacob, Email: Joan.Jacob@uth.tmc.edu  

Center for Translational Cancer Research
UTHealth Institute of Molecular Medicine (IMM)



The Eltzschig Lab 
Research Interest: My laboratory is interested in studying endogenous adaptive pathways under the control of hypoxia-inducible 
factors. 
Research projects: 
1. Hypoxia-inducible transcription factor during acute respiratory distress syndrome (ARDS) 
Research on the control of alveolar-epithelial inflammation led us to the surprising discovery that 
hypoxia-inducible transcription factor HIF1A is stabilized during conditions of lung inflammation. 
Particularly alveolar-epithelial HIF1A is involved in adapting the alveolar epithelium to injurious 
or inflammatory conditions and can be targeted for ARDS treatment. During the pandemic, we 
extended our pre-clinical studies of hypoxia-inducible factor prolyl-hydroxylases (HIF-PHIs) to 
include hospitalized COVID-19 patients. In collaboration with Emergency Medicine, we performed 
the Phase II clinical trial of HIF-PHI vadadustat in five hospital sites. We hypothesize that patients 
assigned to a HIF-PHI experience attenuated lung inflammation and long-term sequelae of SARS-
CoV-2 infection. 
2. Roles of microRNAs in attenuating hypoxia-induced tissue inflammation 
2.1 microRNAs during ARDS 
Several of our studies have implicated the functional roles of microRNAs in attenuating harmful inflammatory responses by 
repressing pro-inflammatory target genes. These studies demonstrate that HIFs can play a functional role in inducing tissue-
protective miRNAs. We currently focus on the HIF-dependent induction of miR27a and its impact on megakaryocyte polyploidization 
and platelet production during acute lung injuries.  
2.2 microRNA during myocardial infarction (MI) 
In addition to ARDS, microRNAs contribute extensively to the development and progression of myocardial infarction (MI), of which 
miR-223, a myeloid-specific miRNA, is inversely associated with the incidence of MI. Here we hypothesize that neutrophil-derived 
miR-223 predominantly targets cardiac endothelial cells via its target RhoB to mediate cardioprotection during myocardial 
ischemia/reperfusion injury. miR-223 could serve as a potential therapeutic strategy for myocardial ischemia-reperfusion injury. 

3. Hypoxia-control of extracellular adenosine signaling during inflammatory 
bowel diseases (IBD) 
Our research implicated that extracellular adenosine signaling can be effectively 
enhanced by hypoxia via either HIF-dependent repression of equilibrative 
nucleoside transporter (ENT) or HIF-driven activation of adenosine receptor 
Adora2B. Due to the central role of adenosine in chronic inflammation of IBD, we 
focus on exploring small molecules targeting ENTs or Adora2B as therapeutic 
approaches to the disease and understanding their molecular mechanisms.   
4. Hypoxia signaling and circadian cardioprotection 
Perioperative myocardial ischemia has a profound impact on the outcomes of 
surgical patients. Previous studies indicate that perioperative myocardial injury 
follows a circadian pattern, with more severity in the morning. However, the 

underlying mechanism remains unclear. To study the circadian control of myocardial IRI, we established a murine model of in situ 
myocardial IRI, and found that the most prominent differences in the area at risk occur between ZT8 (3pm) and ZT20 (3am). 
Subsequent unbiased RNA sequencing of the left ventricles from mice exposed to myocardial IRI at these two timepoints suggested 
the core circadian transcription factor BMAL1 as the most differentially expressed gene. Therefore, we hypothesize that BMAL1 and 
HIF2A form a transcriptionally active complex critical in mediating circadian-dependent cardioprotection.  
5. Hypoxia signaling and proton pump in acute kidney injury (AKI) 
To investigate HIF-dependent therapeutic targets in AKI, we performed an unbiased 
screen and found that transcript levels of the electrolyte transporter ATP4A were 
significantly upregulated in mice treated with HIF2A inhibitor. This represents the 
most druggable target modulated by HIF2A during ischemic AKI. Additional unbiased 
screens identified miR-185 as hypoxia-induced and HIF2A-dependent microRNAs 
targeting ATP4A. In the future, we will study the mechanism of HIF-dependent 
ATP4A repression in renal protection and explore pharmacologic activation of HIF 
and inhibition of ATP4a in large animal models of AKI. 
Previous trainees: Nathaniel Berg (2017-2020, MD/PhD student), now resident at 
Vanderbilt University; Xiangyun Li (2018-2020, MD/PhD student), now resident at 
Peking Union Medical College Hospital; Wei Ruan (2019-2020, postdoc), now 
Instructor at UTHealth; Jiwen Li (2017-2021, postdoc), now cardiothoracic & vascular surgeon at Zhe Jiang University. 
Current trainees: Jieun Kim (2021-present, postdoc), Inhyuk bang (2021-present, postdoc), Xinxin Ma (2022-present, postdoc). 



The Yuan Lab 

Research Interests: Our lab performs basic and translational research in these key areas 

1. Infectious lung diseases: Unresolved or excessive lung inflammation often leads to the development of ARDS 
during infectious lung diseases. Despite years of effort, the regulation of lung inflammation and the mechanism 
of unresolved inflammation remains unclear. 

2. microRNAs: The human genomes encode more than 2,400 microRNAs (miRNAs) that are pivotal for many 
biological processes via post-transcriptional regulation of target genes. Our lab studies the functional role of 
microRNAs as an endogenous protective pathway to control lung inflammation. 

3. Immune cell crosstalk: Immune cell crosstalk is common and essential in controlling collateral tissue damage 
during inflammatory lung diseases.  

Projects: 

Infectious lung diseases: Our lab has several ongoing projects investigating the pathogenesis of viral/ bacterial 
pneumonia, including SARS-CoV-2, IAV, and Pseudomonas aeruginosa. Future projects: Screening for differentially 
regulated key pathways/ microRNAs in different immune cell types during viral/ bacterial pneumonia and studying their 
functional roles. 

microRNAs: This project is initiated by former MD/PhD student: Nathaniel Berg. Our study has identified microRNA-147 
(miR-147) to be dramatically increased in recruited macrophages during lung inflammation. The induction of miR-147 is 
dependent on hypoxia-inducible factor 1A. Functionally, miR-147 controls macrophage inflammation in vitro, and 
myeloid-derived miR-147 dampens lung inflammation in vivo. We identified and confirmed the mitochondria complex-
associated protein NDUFA4 as a leading miR-147 target. Future projects: state-of-art miR-147 reporter/transgenic mice 
to study the transcriptional regulation of miR-147 and investigate how miR-147/NDUFA4 axis controls lung inflammation 
during murine pseudomonas infection; explore the therapeutic targeting of miR-147/NDUFA4 axis in modulating lung 
inflammation. 

Immune cell crosstalk: This project is initiated by former MD/PhD student: Nathaniel Berg. The goal of this project is to 
study hypoxia inducible factor (HIF)-dependent netrin-1 mediated macrophage- NK cell crosstalk during acute 
respiratory distress syndrome (ARDS). In this project, initial studies demonstrated that netrin-1 as a top HIF1A 
dependent neuronal guidance proteins. Ntn1loxp/loxp LysMCre+ mice showed exaggerated mortality and increased lung 
inflammation. Surprisingly, RNA sequencing of airway infiltrating immune cells revealed a striking increase of NK cells in 
Ntn1loxp/loxp LysMCre+ mice. A screen for netrin-1 receptors pointed us towards the A2B adenosine receptor (ADORA2B) 
as the most abundant and induced netrin-1 receptor on NK cells. Future projects: Dissect the interaction between 
ADORA2B and macrophage derived netrin-1 in NK cell activation and migration. 

Techniques: Our lab employs cutting-edge transgenic animal models to study 
inflammatory/ infectious lung diseases in vivo. We have specialized equipment to 
identify different immune cell populations and perform state-of-the-art imaging/ 
molecular work.  

Current and Past trainees: Nathaniel 
Berg (Former MD/PhD student, T32 
recipient, now resident at Vanderbilt 
University). 

Contact PI: Xiaoyi Yuan PhD 

Xiaoyi.yuan@uth.tmc.edu 

Office: 713-500-6307 

mailto:Xiaoyi.yuan@uth.tmc.edu


Transcription 

Translation 

Chromosome 

Structure  



Blaine Bartholomew, PhD
Professor
Epigenetics & Molecular Carcinogenesis
UT MD Anderson Cancer Center, SCRB4
email: bbartholomew@mdanderson.org

Nuclear Organization
Cell Differentiation & 

Chromatin Remodeling

Chromatin Dynamics
Transcription Regulation
DNA replication & Repair

The mammalian SWI/SNF complex is a master 
regulator in development and when mutated is the 
driving cause for large numbers of human diseas-
es including cancer. Although SWI/SNF is highly 
enriched at enhancers and its basic chromatin 
remodeling activities have been studied for over 30 
years, there is little known about how it regulates 
enhancer activity and enhancer-promoter interac-
tions.  By targeting an RNA binding module called 
the AT-hook in the catalytic subunit of this 
megadalton size complex, we have uncovered a 
role for SWI/SNF in de novo enhancer activation 
and nuclear architecture. Our model system for 
this purpose is the transition from a naïve pluripo-
tent state to an early step toward cell lineage prim-
ing and cell fate determination. In this transition, 
there is significant restructuring of the nuclear 
architecture as well as transcriptional rewiring, 
including de novo enhancer activation, that makes 
this such an ideal system for this purpose

The INO80 ATP-dependent chromatin remodeler operates at 
promoters, telomeres and centromeres; and is involved in tran-
scription regulation, 3-D organization of the genome, replica-
tion, DNA repair, and heterochromatin/centromere formation. 
Several lines of evidence show that INO80 promotes nucleo-
some disassembly and exchange of H2A.Z-H2B dimers, but 
our biochemical data has not provided many clues as to how 
INO80 disrupts chromatin. We want to find how INO80 
promotes loss of canonical H3 at centromeres, increases 
accessibility at enhancers in several cancers, and promotes 
the exchange of H2A.Z at DNA double stranded breaks, peri-
centric and other regions by more fully understanding the 
mechanism of INO80 remodeling. We also want to find how 
DNA sequence has such large effects on the efficiency and 
maybe even the ultimate outcome of INO80 remodeling.   

Environment: There are many who have gone on from our laboratory to be successful faculty mem-
bers, principal investigators at NIH and leaders in the biotech and pharmaceutical industry.   Come be 
a part of this successful tradition. 



 

 

The Karmouty Lab 

Research interests: Our lab performs basic and translational research in these 

three key areas: 

1- Organ Fibrosis: Organ fibrosis is one of the leading processes in many fatal 

diseases, the exact mechanisms being this process are not fully known. 

2- Vascular Remodeling: Vascular remodeling in the lung and brain are 

important in many diseases, our lab focuses on uncovering how it happens. 

3- Alternative Polyadenylation (APA): APA is process that leads to 3’UTR 

shortening of select transcripts, its role in disease processes is unknown. 
  

Projects: Organ Fibrosis: This project initiated by former MD/PhD student: 

Cory Wilson, identified increased expression of the developmental transcription 

factor Sine Oculis Homeobox Homolog 1 (SIX1) in lung epithelial cells of patients 

with a fatal form of lung fibrosis known Idiopathic Pulmonary Fibrosis (IPF). Recently graduated, MD/PhD 

student: Nancy Wareing identified a novel role of SIX1 in adipocytes as a mechanism that promotes skin fibrosis 

in systemic sclerosis (SSc), a fatal disease where skin and lung fibrosis is widespread. Future projects: 

Understating the role of EYA proteins (a co-factor for SIX1) in lung and skin 

fibrosis. 
 

Vascular Remodeling: This project initiated by former PhD student: Scott 

Collum, identified elevated levels of hyaluronan in remodeled pulmonary arteries 

of patients with Pulmonary Hypertension (PH), a fatal condition that can happen 

on its own or together with other lung diseases. Using an inhibitor for hyaluronan, 

he demonstrated that it could treat experimental pulmonary hypertension. This 

agent is now being considered for clinical trials.  
 

mRNA Processing: Scott Collum PhD, identified that loss of the mRNA binding 

protein: NUDT21 was present in remodeled vessels of patients with PH. Loss of 

NUDT21 leads to APA where the 3’UTR of select transcripts are shortened and 

escape degradation resulting in increased expression. Future projects: Current 

PhD student: Rene Girard will evaluate the role of NUDT21 and vascular 

remodeling in stroke.  
 

Techniques: Our lab has access to the Pulmonary Center of Excellence Lung Biobank, one of the largest lung 

tissue repositories in Texas. We have specialized equipment to measure lung and cardiovascular physiology in 

experimental models. We have a state-of-the art imaging system for IHC and RNA-scope approaches. Our in 

vitro studies utilize primary human cells isolated in-house. 
   

Current and Past trainees: Nancy Wareing (Former MD/PhD student – RRF); Cory Wilson MD/PhD (Former 

student, F30 recipient, now PSTP- resident Iowa Medical School). Scott Collum PhD (former student 9 papers. 

3 first author during PhD). Tinne Mertens PhD (postdoc – now Scientist at Galapagos NV (biotech company). 
 

Contact: PI: Harry Karmouty-Quintana PhD: 

harry.karmouty@uth.tmc.edu  

Office: 713 500 5331 

Student: Rene Girard PhD student.  

rene.a.girard@uth.tmc.edu 

Website: http://www.karmoutylab.com/ 

SIX1 signals in IPF lungs 

Hyaluronan signals around 
remodeled vessels (SMA) in 
COVID-19 lungs 

mailto:harry.karmouty@uth.tmc.edu
mailto:rene.a.girard@uth.tmc.edu
http://www.karmoutylab.com/


The Tsai Lab 
Research Interests: Dysfunction and dysregulation of proteins involved in gene regulation are linked to 
many human diseases, including cancers. My group research is to understand how large 
macromolecular complexes regulate gene expression in eukaryotic cells. We primarily use cryo-
electron microscopy (cryo-EM) to obtain 3D information of large complexes and elucidate their 
functions and molecular mechanisms 
using a combination of biochemical and 
biophysical approaches. Our work 
provides fundamental knowledge of 
gene regulation and helps identify 
potential therapeutic targets for disease 
treatment.  

Current Projects: 
Transcription machinery and chromatin complexes: In eukaryotes, Mediator, consisting of a large 
Core and a dissociable CDK8 Kinase module, regulates 
gene transcription by conveying regulatory signals 
from enhancers to the RNA Polymerase II machinery. 
We are studying human Mediator function and trying 
to understand how it activates transcription through 
activator binding.  

Crosstalk between hypoxia signaling and circadian 
rhythm: In collaboration with the Eltzschig laboratory, we are studying how hypoxia- and circadian 
rhythm-related transcription factors work together to mediate circadian-dependent cardioprotection.  
 
Techniques: Our lab has access to the state-of-the-art cryo-electron microscopes at the McGovern 
Medical School. We utilize single-particle cryo-electron microscopy and computational calculation to 
visualize structures of eukaryotic macromolecular complexes. We also use biochemical, biophysical, 
and cell biology tools, e.g. crosslinking-mass spectrometry (XL-MS) and fluorescent microscope to 
understand their interactions and biological function.     
 
Current and Past trainees: 
Dr. Ti-Chun Chao (Senior scientist) 
Dr. Shin-Fu Chen (Postdoc) 
Dr. Tao Li (Postdoc) 
Hui-Chi Tan (Research technician) 
Carlson Nguyen (Undergraduate) 
Dr. Yi-Chuan Li (Postdoc – now an assistant professor in 
Taiwan) 
 
Contact PI: Kuang-Lei Tsai PhD 
Office: MSB6.206 
Email: Kuang-Lei.Tsai@uth.tmc.edu 
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