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Overview

As we turn the page on the New Year, it is with great enthusiasm and pride

that | present the Cancer Virology Program (CVP) Winter Newsletter,
highlighting the remarkable accomplishments of the past year and setting ( ancer

the stage for our ambitious goals in the coming months.

Reflecting on the last 8 months, our dedicated CVP members and their labs IrO|Ogy
have achieved significant milestones in their groundbreaking research P
programs. Notably, on October 10, 2023, CVP collaborated with rogl’am

Community Outreach and Engagement (COE) to organize the inaugural
"Viral Cancers and Community Outreach and Engagement Symposium." This event featured distinguished
speakers, including the esteemed Nobel Laureate Dr. Charles Rice and The Deputy Director, Dr. Douglas Lowy.

Several of our program members served as keynote speakers or organizers at key national and international
conferences, showcasing the global impact of CVP's research endeavors. In an outstanding achievement, CVP
Members secured Principal Investigator roles in eight newly awarded NIH grants, amounting to a substantial
new $4.4 million funding per year, with over half of them from the National Cancer Institute (NCI). Additionally,
our members have collectively contributed to over 90 published articles, shedding light on numerous
groundbreaking scientific findings. A selection of these publications is highlighted in this issue, providing readers
with a glimpse into the wealth of knowledge generated by our dynamic community.

Throughout the year, CVP continued its tradition of hosting thought-provoking seminars featuring renowned
speakers addressing diverse topics such as cancer viruses, innate immunity, and virus-host interactions. These
seminars foster an environment of intellectual exchange, fueling the collaborative spirit that defines our program.

In this edition, we showcase the remarkable contributions of CVP Program Member Dr. Yufei Huang, who joined
our program in June 2021. As a Professor in the Department of Medicine and the Leader of Atrtificial Intelligence
at the Hillman Cancer Center, Dr. Huang has rapidly forged collaborations with over 10 investigators at the
Center. Within the past two years, Dr. Huang has secured a UO1 grant and is a Co-Investigator in at least four
other new NIH RO1 grants. His expertise in computational biology, bioinformatics, and artificial intelligence adds
invaluable dimensions to the research programs within CVP and other Hillman ] )
Cancer Center initiatives. Tl Ui (e
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As we embark on the journey of the New Year, | extend my heartfelt wishes to
everyone and their families for a Happy, Healthy, Successful, and Productive
year ahead. May our collective efforts continue to propel us toward new horizons
in cancer virology research. With warmest regards! By Dr. Shou-Jiang Gao

For more information on the Cancer Virology Program,
please contact the CVP Program Leaders:

- Dr. Shou-Jiang (SJ) Gao: gaos8@upmc.edu

v
v
v
v
v
v
v
v
Dr. Haitao Guo: guoh4@upmc.edu v
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Program Member Highlights

Dr. Yufei Huang

Dr. Huang is a member of the UPMC Cancer Virology Program (CVP) and
a Professor in the Department of Medicine. He also holds joint
appointments in the Department of Electrical and Computer Engineering
(ECE) and the Department of Pharmaceutical Sciences. His previous roles
include Professor and Associate Chair of Research of the Department of
ECE at the University of Texas at San Antonio, Adjunct Professor at the
Department of Population Health Science at the University of Texas Health
San Antonio, and Visiting Professor at the Center of Bioinformatics,
Harvard Center for Neurodegeneration & Repair.

He holds a Ph.D. in Electrical Engineering from Stony Brook University
and has been collaborating with biomedical scientists to utilize his
expertise in machine learning to advance genomic data analysis for
understanding cancer and cancer viruses. He has been working closely
with the CVP PlIs to use bioinformatics/machine learning, high throughput
profiling, and bench experiments to study the mechanisms of viral-induced
cellular transformation and oncogenesis. Together, they have identified the signatures of the oral microbiome in
HIV-infected individuals with oral Kaposi sarcoma-associated herpesvirus (KSHV) (PLOS Pathogens, 2019),
pre-diagnostic markers for nasopharyngeal carcinoma (Clin Cancer Res, 2022), and potential antiviral target for
hepatitis B virus (Antiviral Res, 2023).

Dr. Huang has also been actively studying m6A mRNA methylation and its roles in cancer. He is instrumental in
developing exomePeak, the widely used analysis tool for m6A sequencing. Supported by the NCI Informatics
Technology for Cancer Research program, his team is developing the informatics pipeline and knowledgebase
tailored for m6A and cancer research acceleration. Using informatics tools and through collaboration with Dr.
Shou-Jiang Gao and other cancer biologists, they mapped genome-wide viral and cellular m6A profiling in
multiple KSHV-infected systems (Nat. Microbiology 2018), uncovered a cross-talk among m6A writers, erasers,
and readers that regulates cancer progression (Science Advances, 2018), identified unique m6A regulation of
innate immune response during bacterial and viral infection (Cell Death & Disease, 2022).

As Leader in Al for Cancer Research at Hillman Cancer Center, he also works with Hillman Pls to enhance Al in
cancer research. He is building Al tools to facilitate research and accelerate discovery. His lab is building Al-
powered analysis and visualization pipelines for spatial single-cell data to effectively integrate pathology with
genomics to more effectively study tumor and viral infection within their immune microenvironment (JMV, 2023).
His team also uses large language models like GPT4 for assembling cancer biology knowledge and designs
deep learning models to elucidate the mechanisms behind their predictions (Science Advances, 2021; Cancers,
2023).

Dr. Huang is actively engaged in academic service. He chairs the Biomedical Health Informatics (BHI) Technical
Committee of the IEEE Engineering in Medicine and Biology Society (EMBS), a professional organization
comprising over > 12K biomedical professionals. He has led a variety of biomedical informatics conferences,
including chairing the recent IEEE EMBS International Conference on BHI. He also serves as Associate Editor
for Frontiers in Genetics and IEEE Reviews in Biomedical Engineering.
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New Lab Members

Our warmest welcome and wishes for success to the following new lab members!

Dr. Shou-Jiang Gao’s Lab:

Aru Gupta, PhD: Postdoctoral Fellow

Dr. Yupta obtained her PhD from the University of Arkansas for Medical Sciences, College
of Medicine in 2019 with a major in Virology. She then came to Dr. Neal DelLuca’s lab in the
Department of Microbiology and Molecular Genetics at the University of Pittsburgh School of
Medicine until December, 2023 before joining the Gao’s lab.

Xiaolu Xie, PhD: Postdoctoral Fellow

Dr. Xie obtained her PhD from the Chinese Academy of Medical Sciences & Peking Union
Medical College, China in 2019 with a major in Molecular Biology. She then worked for
Soochow University as a Medical Laboratory Specialist until January, 2023, then as
Postdoctoral Fellow at University of Texas at Tyler until December, 2023 before joining the
Gao’s lab.

Lianna Huang: Undergraduate, Carnegie Mellon University

Vicky Zhao: Undergraduate, University of Pittsburgh

Daniel Guo: Hillman Academy Summer Student and Undergraduate, University of Pittsburgh
Rami Alhallak: Hillman Academy Summer Student

Dr. Haitao Guo’s Lab:

Andrea Jurado: MD / PhD Student

Amanda Chan: Undergraduate Student

Myles Steed: PMI Rotation Student

Anthony Kalvi: Hillman Academy Summer Student

Dr. Masa Shuda’s lab:

Omkar Betsur is new undergraduate researcher in Shuda lab. He is a senior at University of
Pittsburgh and has worked for a former MMG faculty, Dr. Seema Lakdawara and studied a mode
of influenza virus transmission using an animal model.

Program Activities

CVP has hosted several visitors and invited speakers this year. Each of them presented a seminar for at UPMC
Hillman Cancer Center as well as meeting with faculty members and staffs during their visits. We’re thankful for
their visits and willingness to share their sciences and experiences with us.

Sizun Jiang, PhD

Dr. Sizun Jiang, Assistant Professor, Department of Medicine, Center for Virology and Vaccine
Research, Beth Israel Deaconess Medical Center, Harvard Medical School Boston,
Massachusetts. He was invited through the CVP and visited us on July 17-18, 2023. He
presented a seminar entitled: “Interrogating Host-Disease Interactions in situ” at the UPMC
Hillman Cancer Center. Host: Dr. Shou-Jiang Gao.

Saumendra Sarkar, PhD

Dr. Saumendra Sarkar, Professor, Department of Microbiology and Molecular Genetics, and a
CVP Member presented a seminar entitled: “Mechanistic Specialization of Interferon-stimulated
Gene Function” at the Department of Microbiology and Molecular Genetics on September 6,
2023. Host: Dr. Tom Smithgall.
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Elizabeth Read-Connole, PhD

Dr. Elizabeth Read-Connole, Program Director, Viral Oncogenesis Cancer Etiology and Section
Chief, Cancer Immunology, Hematology and Etiology Branch, Division of Cancer Biology,
National Cancer Institute was invited through CVP and visited us on October 9-10, 2023. She
attended the Viral Oncology Symposium and presented a seminar entitled: "National Cancer
Institute (NCI) Initiatives for HIV and Cancer” at the UPMC Hillman Cancer Center. Host: Dr.
Shou-Jiang Gao.

Yan Xiang, PhD

Dr. Yan Xiang, Professor, Department of Microbiology and Immunology, University of Texas
Health Science Center at San Antonio, was invited through the Department of Microbiology and
Molecular Genetics. He visited us on November 1, 2023 and presented a seminar entitled:
"SAMD9-Mediated Innate Immunity Against Viruses and Myeloid Tumors" at the Department of
Microbiology and Molecular Genetics. Host: Dr. Renfeng Li.

David M. Knipe, PhD

Dr. David Knipe, an Academy Member of the National Academy of Science, and the Higgins
Professor of Microbiology and Molecular Genetics, and Head of the Harvard Program in Virology,
Department of Microbiology, Blavatnik Institute, Harvard Medical School. He was invited through
the CVP and visited us on November 6-7, 2023. He presented a seminar entitled: “Epigenetics
of Herpes Simplex Virus Lytic and Latent Infection and Transduction” at the UPMC Hillman
Cancer Center. Host: Dr. Shou-Jiang Gao.

Tongqing Zhou, PhD

Dr. Tongqing Zhou, Investigator, Structural Biology Section, Vaccine Research Center, National
Institute of Allergy and Infectious Diseases, NIH. He was invited through the Department of
Microbiology and Molecular Genetics and visited us on November 15, 2023. He presented a
seminar entitled: “Structure-based and antibody-guided vaccine design against viral
pathogenesis” at the Department of Microbiology and Molecular Genetics. Host: Dr. Haitao Guo.

Michaela Gack, PhD

Dr. Michaela Gack is the Scientific Director and The Arthur and Marylin Levitt Endowed Chair of
the Cleveland Clinic Florida Research and Innovation Center. She was invited through the
Department of Microbiology and Molecular Genetics and visited us on December 6, 2023. She
presented a seminar entitled: “Regulatory mechanisms of virus infection and immunity” at the
Department of Microbiology and Molecular Genetics. Hosts: Drs. Kathy Shair and Patrick Moore.

Xuefeng Liu, PhD

Dr. Xuefeng Liu, Professor, Departments of Pathology, Urology, and Radiation Oncology, James
Comprehensive Cancer Center, The Ohio State University. He was invited through the CVP and
visited us on December 12, 2023. He presented a seminar entitled: “Translation of HPV biology
and patient-derived cell models” at the UPMC Hillman Cancer Center. Host: Dr. Shou-Jiang Gao.

Recent CVP “Work in Progress” Presentations

Alex Reznik - 9/22/23: “Optimizing CRISPR/Cas9-editing of EBV genomes to address the functional genomics
of LMP1”.

Benjamin E. Warner - 10/6/23: “Liquid biopsy for cancer prevention: Epstein-Barr virus genetics guides
refinement of EBNA1 IgA biomarker for nasopharyngeal carcinoma risk”.

Bizunesh Abere - 11/3/23: “Viral encoded circular RNAs”
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Suet Kee Loo - 11/17/23: “Arginine Sensor CASTOR1 is a Tumor Suppressor and Biomarker in Viral and
Nonviral Cancer: Predicting Patient Survival in Lung Adenocarcinoma”.

Febri Gunawan Sugiokto - 12/1/23: “PIAS1 Regulates Episome Maintenance Proteins to Control the Life
Cycles of EBV, KSHV and HPV”.

Luping Chen - 1/5/2024: “Activation of glucocorticoid receptor signaling inhibits KSHV-induced inflammation
and tumorigenesis”.

Hongzhao Zhou Thesis Defense

Hongzhao Zhou from Drs. Yuan
Chang and Patrick Moore’s Lab
successfully defended his thesis on
July 31, 2023. He wowed one and
all with his data and presentation.
Congratulations on this wonderful
achievement and best wishes on
your continued success!

Awards & Honors

Zandrea Ambrose, PhD

Dr. Ambrose was a keynote speaker at the 27th West Coast Retroviruses meeting in early
October and has been asked to be the co-organizer for the 28th West Coast Retroviruses
meeting in 2024.

Congratulations on these important recognitions!

Shou-Jiang Gao, PhD

Dr. Gao was invited by the Department of Microbiology, Harvard Medical School on
March 15, 2023 to give a seminar entitled: “Arginine sensor CASTOR1 as a tumor
suppressor in viral and nonviral cancers and inflammation”.

Dr. Gao was invited by the Society of Chinese Bioscientists in America (SCBA), Virology
Division and Association of Chinese Virologists in America (ACVA) on September 21, 2023
to give a virtual seminar entitled: “N6-methyladenosine (m°A) in KSHV infection, cellular
transformation and innate immune response”.

Haitao Guo, PhD
Dr. Guo has been awarded the following new editorial appointments:

Deputy Editor: Journal of Medical Virology
Editor: Antiviral Research
Deputy Section Editor: Virology Journal

Congratulations on these impressive appointments!
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Sumin Jo

Sumin Jo from Dr. Yufei Huang’s lab received the NCI Travel Award for the 2023 NCI Junior
Investigator Meeting.

Congrats on winning your award!

F Joseph T. Newsome MS, DVM, DACLAM

"~ Dr. Newsome was recently appointed to committee of the NASEM Roundtable that planned
and presented on Dec 19-20, 2023.

He's also joined the “Effective Communication with the General Public about Scientific
Research that Requires the Care and Use of Animals Workshop” committee.

Congratulations on both of these honors!

Sheng Shen, PhD, Professor of Southern Medical University, Guangzhou, China and former member of Dr.
Haitao Guo’s lab received JGV Best Poster Presentation Prize at the 2023 International HBV Meeting in Kobe,
Japan. Their presentation was entitled “NEDD4 family ubiquitin ligase AlP4 associates with ALIX to enable HBV
naked capsid secretion in an ALIX ubiquitination-independent manner.” Congrats on this achievement!

Dr. Benjamin Warner, PhD
Dr. Warner, a Postdoc in Kathy Shair’s lab, received the 2nd prize poster award at the HCC
Annual Retreat in the Clinical, Translational, Population Research category.

Congratulations to Dr. Warner on this fine achievement!

In the News

Cancer Virology Co-Sponsors the Viral Oncology Symposium

The Cancer Virology Program (CVP), along with Community Outreach and Engagement (COE) organized
the first “Viral Cancers and Community Outreach and Engagement Symposium”, held on October 10,
2023 at the Assembly Building. The organizers were Drs. Monica Baskin, Robert Ferris, Shou-Jiang Gao,
Haitao Guo and Patrick Moore with the support of Greg Benzy (Hillman Administration) and Brittni
Prosdocimo (CME Office). Drs. Shou-Jiang Gao, Robert Ferris and Dean Anantha Shekhar
commenced the symposium. The symposium showcased how basic research can collaborate,
translate into and support translational work including cancer prevention, population study and
community outreach. The symposium featured several prestigious guest speakers including Nobel
Laureate Dr. Charles Rice, The Deputy Director Dr. Douglas Lowy along with several internal speakers
including Drs. Haitao Guo, Masa Shuda, Renfeng Li, Kathy Shair, Robert Ferris, Jose Zevallos, and
Monica Baskin who showcased their outstanding works.

All the presentations are available by clicking here. Thanks to all those who helped make this
excellent day of education and collaboration a huge success!
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UPMC HILLMAN CANCER CENTER
VIRAL ONCOLOGY SYMPOSIUM
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Both Drs. Moore & Dr. Chang were keynote speakers at the 7th Nordic Merkel Cell Carcinoma Meeting:
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7t" Nordic Merkel Cell Carcinoma Meeting — Stockholm, Sweden — Sept 14 - 15

International Conference on Kaposi’s Sarcoma Herpesvirus and Related Agents

Drs. Moore & Dr. Chang, along with Dr. Bizunesh Abere, attended the 25th International Conference on Kaposi’s
Sarcoma Herpesvirus and Related Agents which was held in Dar es Salaam, Tanzania, Africa this year. Dr.
Moore gave a keynote on KSHV Vaccines.

Upcoming Events

Upcoming CVP PhD Thesis Defense

There will be PhD Dissertation Defense and Final Examination by Luping Chen of the Integrative Systems
Biology Graduate Program entitled: “Activation of glucocorticoid receptor signaling inhibits KSHV-induced
inflammation and tumorigenesis”. TIME: 1:00 PM, Friday, January 12, 2024 ; PLACE: Hillman Cooper
Conference Center A/B; OR log in through Microsoft Teams.

Click here to join the meeting using passcode: CqUdZt.

CVP /Dr. Gao Lab Special Presentation

{ There will be a special CVP presentation on Friday, January 19th - 2:00 p.m.
Dr. Gao’s lab will be hosting Guo Luo, PhD, an instructor at Stanford University.

They will present a seminar entitled “Antigen-HLA restricted CD4 T cells in narcolepsy, Alzheimer's
. and Parkinson's diseases.” We hope you can join us.

Guo Luo, PhD
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In Person CVP “Work in Progress” Presentations

The CVP-WIP Seminar Series started again this fall in
Cooper B/C as in-person only events. It's been nice seeing
everyone in person again and a great time of collaboration
and learning.

1/19: Wenyu Peng - Chang / Moore Lab
2/2: Cheng-Der Liu - Guo Lab

2/16: Joshua Walston - Shair Lab

3/1: Wen Meng - Gao Lab

MMG Seminar Series Presentation

Dr. Laurie Krug - 1/31/24: Title TBA - Invited by Kathy
Shair

B WoRK IN PROGREss I

Newly Funded

Dr. Zandrea Ambrose

1R21AI175795-01, 7/15/23 - 8/31/25, total cost: $195,800/Total annual cost

“Live-cell imaging of SARS-CoV-2 replication organelle formation and RNA synthesis”

SARS-CoV-2 is a novel b-coronavirus identified in 2019 that causes the disease COVID-19, which is responsible for over 6
million deaths since late 2019. While recent virology studies have clarified many aspects of how SARS- CoV-2 infects cells
and causes disease, questions remain on the spatio-temporal processes of post-entry replication steps, which may be
useful for targeting novel therapies. Using reverse genetics and live cell and super-resolution microscopy of labeled SARS-
CoV-2 proteins expressed in cells or during SARS-CoV-2 infection, we propose two aims to gain better understanding of
virus-host interactions during infection of human airway cells. We will understand the role of host proteins in the biogenesis
of SARS-CoV-2-induced double- membraned vesicles (Aim 1) and visualize the origin and trafficking of SARS-CoV-2 RNA
synthesis (Aim 2) for WT virus and variants of concern (e.g., Alpha, Delta, and Omicron). The studies will be performed in
real-time in human airway epithelial cell lines and deidentified primary cells. These aims will be performed by fluorescently
labeling SARS-CoV-2 proteins and the viral RNA as well as host cell proteins. Small molecules, knock down of host factors,
and mutations in the viral genome (including those found in highly circulating variants) will be used to alter these processes
and, thus, infectivity to study replication mechanisms. In addition, correlative light- electron microscopy (CLEM)
will provide structural information on these replication processes. Improved understanding of SARS-CoV-2
infection may lead to more effective COVID-19 therapies for infected individuals and could prepare us for
preventing or treating new coronaviruses that arise in the future.

1R01AI175068-01A1, Multi-Pls: Gjoern Markus Reinhard, Zandrea Ambrose, Suryaram
Gummuluru, 3/17/23 - 02/28/27, total cost: $787,467/Total annual cost

“Improved nanoparticle targeting of tissue myeloid cells for HIV-1 long-acting pre-exposure prphylaxis”
Antiretroviral pre-exposure prophylaxis (PrEP) is an important tool for preventing transmission to virus naive
individuals and plays an important role in current efforts to end the HIV epidemic. If taken daily current oral PrEP
strategies reliably block HIV transmission. However, the requirement of strict adherence to daily pill uptake, pill
fatigue and other institutional barriers to access leave oral PrEP underutilized. Long-acting injectable PrEP
strategies have the potential to address many of the problems associated with oral PrEP but the realization of
drug formulations and delivery strategies that ensure sustained drug release for at least three months has
remained challenging and motivates the development of entirely new long-acting PrEP strategies. This project
develops a long-acting injectable PrEP strategy based on membrane-wrapped nanoparticles (NPs) that establish
cellular depots for sustained maintenance of inhibitory concentrations of antiretrovirals (ARVs) at primary tissue
sites of HIV-1 transmission in the female genital tract (FGT) and rectum. Selective targeting of CD169-expressing
macrophages and dendritic cells is accomplished through incorporation of the ganglioside GM3 in the NP
membrane. GM3-CD169 binding triggers uptake and sequestration of NPs in non-endolysosomal compartments
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that share distinct similarities with virus containing compartments (VCCs) in tissue-associated macrophages and
dendritic cells. These compartments represent protected sites from where NPs can release drugs into the
surrounding tissue for an extended period of time. Membrane-wrapped inverse micelles of block copolymers will
be engineered as a GM3-NP platform for long-acting PrEP. A combination of long-acting tenofovir (TFV) and
emtricitabine (FTC) prodrugs will be used as active compounds to validate the approach. The block copolymer
NPs will contain TFV covalently linked to a polymer shell that encapsulates an aqueous core holding FTC
conjugated to dendrimers. After quantifying drug loading and release in vitro, the GM3-mediated targeting of
CD169+ myeloid cells in the FGT and rectum of a humanized mouse model will be tested. In parallel, the GM3-
NP platform will be optimized to achieve sustained drug release in the target tissues. The hypothesis that the
optimized NPs provide protection from mucosal HIV infection in a humanized mouse model for at least three
months will be tested. The specific aims of this application are: Aim 1. To develop membrane-wrapped
multicomponent NPs for sustained release of TFV/FTC. Aim 2: To target CD169-expressing myeloid cells in the
FGT and SLTs for sustained TFV/FTC release. Aim 3: To demonstrate long-term protection from mucosal HIV-
1 transmission in humanized mice by TFV/FTC incorporating GM3-NPs.

Dr. Shou-Jiang Gao

1R01CA284554-01, 9/8/23 - 8/31/28, total cost: $793,089/Total annual cost

“Impact of microbiota on AIDS-Kaposi’s sarcoma development and therapy”

Microbiota imbalance impacts the development and therapeutic outcome of cancer by altering host immune
response and inflammation. Kaposi’'s sarcoma (KS) is the most common cancer in HIV-infected patients caused
by infection of Kaposi’s sarcoma-associated herpesvirus (KSHV). Despite antiretroviral therapy, KS remains
common among HIV-infected patients. It remains unclear what factors might influence the development and
therapeutic outcome of AIDS-KS? In response to RFA-CA-22-056 entitled: “Basic/Translational Research on
Health Disparities in Underrepresented People Living with HIV (PLWH) and Cancer”, this application specifically
addresses the underserved African populations that have high numbers of new HIV infections with the long- term
goal is to delineate the pathogenesis of AIDS-associated KS (AIDS-KS) and identify effective therapeutic targets
and agents as well as prognostic biomarkers. We have recently shown the impoverishment of oral microbial
diversity and enrichment of specific microbiota in oral AIDS-KS, and demonstrated that bacteria and their
products lipopolysaccharide and flagellin promote KSHV-induced tumorigenesis by enhancing inflammation in a
preclinical KSHV-induced KS animal model. Our hypothesis is that specific microbiota regulates inflammation to
impact KS development and therapeutic outcome in AIDS-KS patients. We have assembled a strong
collaborative team with diverse expertise in HIV infection, KSHV biology, microbiome, clinical sciences,
epidemiology, statistics, computational biology and machine learning. We will take advantage of the long-term
clinical studies in Africa with well-defined cross-sectional, case-control and longitudinal cohorts of large HIV-
infected and AIDS-KS populations directed by investigators of this project. We will determine the impact of
specific microbiota on inflammation and AIDS-KS development by performing case-control analyses in naive
AIDS-KS and HIV/KSHV patients without KS (Aim 1); and examine the impact of specific microbiota on the
therapeutic outcome of KS by case-control longitudinal analyses of AIDS-KS patients undergoing anti-retroviral
therapy followed by validation analyses in an independent cohort (Aim 2). This interdisciplinary project will
analyze the molecular, virological, microbial, immunological, single cell spatial omics, and clinical features of
AIDS-KS patients using advanced machine learning approaches. We expect to identify factors that influence the
development and therapeutic outcome of AIDS-KS patients. The proposed work is highly significant, and will
have prognostic, preventive and therapeutic impacts on AIDS-KS patients. This will be the first time that the role
of microbiota will be systematically examined in AIDS-KS patients from well-characterized cohorts. The proposed
innovative approaches such as spatial single cell sequencing and machine learning will generate unique and
unprecedented results, providing novel insights into the pathogenesis and therapeutic outcome of AIDS-KS.

1R01CA278812-01, 7/1/23 - 6/30/28, total cost: $540,484/Total annual cost

“Citrulline-urea cycle in KSHV cellular transformation”

Kaposi’s sarcoma-associated herpesvirus (KSHV) is the causal agent of Kaposi's sarcoma (KS) and several
other malignancies. We have discovered that, unlike most other types of cancer cells that are addicted to glucose
and aerobic glycolysis, KSHV-transformed cells do not depend on glucose and have a reduced level of aerobic

Page | 10 Cancer Virology Program Winter Newsletter January 2024



Cancer Virology Program Winter Newsletter

glycolysis. Instead, KSHV-transformed cells are addicted to glutamine. More surprisingly, glutamine is primarily
shunted to the syntheses of nucleotides and amino acids. To maintain the metabolic flow and clear the toxic
products, KSHV hijacks the citrulline-urea cycle by upregulating the key rate-limiting metabolic enzyme
argininosuccinate synthase 1 (ASS1). Significantly, ASS1 is essential for the proliferation and survival of KSHV-
transformed cells and upregulation of the citrulline-urea cycle further provides an essential STAT3 oncogenic
signal by inducing nitric oxide. Our hypothesis is that KSHV encodes specific gene(s) to hijack the citrulline-urea
cycle to support the proliferation and survival of KSHV-transformed cells, and hence targeting this pathway is
effective for treating KSHV-induced tumors. We have developed an efficient model of KSHV-induced cellular
transformation and tumorigenesis, three-dimensional (3D) culture models KSHV- transformed cells, and
advanced metabolic profiling and tracing technologies, all of which are particularly useful for testing this novel
hypothesis. We will examine the essential roles of ASS1 and citrulline-urea cycle for maintaining metabolic flow,
clearing toxic products and activating STAT3 pathway to support KSHV-induced cellular transformation (Aim 1);
determine the mechanism by which ASS1 and active citrulline-urea cycle activate the STAT3 pathway to support
KSHV-induced cellular transformation (Aim 2); determine the mechanism by which KSHV upregulates ASS1 and
hijacks the citrulline-urea cycle (Aim 3); and determine the therapeutic potential of targeting key enzymes in the
citrulline-urea cycle for treating KSHV-induced tumorigenesis (Aim 4). The proposed project is highly significant
as it will test a novel hypothesis of KSHV manipulation of a key cellular metabolic pathway using multidisciplinary
innovative approaches and model systems. It is our expectations that accomplishment of this project will lead to
the identification of novel cancer drivers and vulnerabilities of KSHV-induced cancers, which could provide a
scientific basis for developing novel therapies.

1R01CA096512, 1/13/03 - 6/30/28 (renewal: 7/6/23 - 6/30/28), total cost: $584,851/Total annual cost

“Cell model for KSHV infection and genetic manipulation”

Cancer cells depend on reprogrammed metabolic pathways for anabolic proliferation. Discovering these cancer
metabolic vulnerabilities can reveal novel targets for therapy. Kaposi’s sarcoma-associated herpesvirus (KSHV)
is the causal agent of Kaposi’s sarcoma (KS) and several other cancers. Despite intensive studies for several
decades, there is currently no effective therapy for KS. Our long-term goal is to delineate the pathogenesis of
KSHV-induced cancers, providing a scientific basis for developing novel therapies. Toward this goal, we have
previously developed an efficient system of KSHV-induced cellular transformation of primary cells and a reverse
genetics system for KSHV mutagenesis. Using these powerful systems, in the current funding period, we have
delineated viral and cellular genes that are essential for KSHV-induced cellular transformation and identified
novel therapeutic targets and agents that have the potentials for translating into clinics. In particular, we have
recently discovered that KSHV-transformed cells are addicted to glutamine. Unlike other types of cancer cells
that utilize glutamine to replenish the TCA cycle, glutamine is primarily shunted to nucleotides syntheses by
providing the critical g-nitrogen in addition to amino acids. KSHV hijacks numerous rate-limiting enzymes in these
pathways, including phosphoribosyl pyrophosphate amidotransferase (PPAT) and phosphoribosyl
pyrophosphate synthetases 1 (PRPS1), which is upregulated in KS spindle tumor cells. Significantly, knockdown
of these enzymes suppresses the proliferation of KSHV-transformed cells but has no effect on the
primary/uninfected cells. Our hypothesis is that KSHV encodes specific gene(s) to hijack the nucleotide synthesis
pathways to support the proliferation and survival of KSHV-transformed cells, and hence targeting these
pathways is effective for therapy of KSHV-induced tumors. We have developed 3D Culture systems that closely
representing in vivo metabolic changes, an innovative nanoparticles carbon-dots (Cdots)- mediated delivery
approach for locked nucleic acid (LNA)-siRNAs, and cutting-edge technology of metabolomics for tracing the
carbon and nitrogen flows. We will determine the essential roles of the dysregulated nucleotide synthesis
pathways for KSHV-induced cellular transformation and tumorigenesis (Aim 1); determine the mechanisms by
which KSHV hijacks the nucleotide synthesis pathways for supporting the proliferation and survival of KSHV-
transformed cells (Aim 2); and target vulnerable genes in the nucleotide pathways using the Cdots-mediated
delivery approach for treating KSHV-induced tumorigenesis (Aim 3). The proposed project is highly significant
as it will test a novel hypothesis of KSHV manipulation of key cellular metabolic pathways using multidisciplinary
innovative approaches and model systems. It is our expectation that the accomplishment of this project will lead
to the identification of novel cancer vulnerabilities of KSHV-induced cancers, which could provide a scientific
basis for developing novel therapies.
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1U01CA279618-01, Role: Co-Investigator, Pl: Yufei Huang, 8/3/23 - 7/31/24, total cost: $408,557/Total
annual cost

“m6A-suite: an informatics pipeline and resource for elucidating roles of m6A epitranscriptome in
cancer”

1R01HG013359-01, Role: Co-Investigator, Pl: Kai Wang, 8/3/23 - 7/31/24, total cost: $709,603/Total annual
cost

“Novel bioinformatics methods to detect DNA and RNA modifications using Nanopore long-read
sequencing”

Dr. Haitao Guo

1R56AI179574-01, Multi-Pls: Daryl T. Lau, Haitao Guo, Ying-Hsiu Su, 8/3/23 - 7/31/24, total cost:
$847,428/Total annual cost

“HBYV cccDNA and integrated DNA in HIV coinfection and HBV monoinfection”

Chronic hepatitis B (CHB) remains a substantial public health burden despite the availability of effective vaccines
and approved therapies. Functional cure with HBsAg clearance is the current HBV treatment endpoint. Although
prolonged therapy with nucleos(t)ide analogs can suppress HBV DNA replication, the rate of functional cure
remains low. With functional cure, it is expected that the intrahepatic cccDNA would be in a transcriptional
inactive state regardless the status of the integrated HBV DNA (iDNA). We and others provided evidence that
the iDNA produces a major source of HBsAg especially in HBeAg-negative CHB. The current serum assay
cannot distinguish HBsAg generated from intrahepatic cccDNA versus iDNA. In this proposal, we focus to 1)
evaluate both the concentrations and the transcriptional activities of cccDNA and iDNA in CHB with and without
HIV; 2) assess the roles of epigenetic mechanisms in cccDNA and iDNA transcription in treatment response; 3)
compare the intrahepatic and plasma iDNA levels, and to correlate iDNA levels with HBsAg titers and treatment
outcomes; 4) evaluate second generation serum HBV pgRNA and novel HBV core Ag (HBcAg) biomarkers as
surrogate markers for cccDNA; 5) apply the clinical, serological and virological parameters to generate predictors
of treatment-induced transcriptionally inactive cccDNA and HBsAg loss. This is a unique translational research
study that utilize well-characterized liver and blood samples as well as advanced molecular technologies and
methods to understand the virological mechanisms of HBV persistence, inactivity, and clearance. The success
of our study will have significant impacts in the development of novel therapies leading to a complete HBV cure.

R21/R33AI179929, 1/1/24 - 12/31/28, total cost: $198,750/Total annual cost

“High throughput screening and preclinical development of HBV cccDNA inhibitors”

HBV cccDNA is essential to the virus life cycle, its elimination is considered critical to a cure but has not been
achieved by the FDA-approved drugs that exclusively target the viral polymerase. Due to the limitations of current
HBV experimental systems, including the impracticality of detecting cccDNA itself, cccDNA has not been
rigorously targeted in HTS of small molecule libraries. This is a biphasic project to develop and implement a
novel high throughput screening (HTS) system for identification of inhibitors of hepatitis B virus (HBV) covalently
closed circular DNA (cccDNA) (R21 phase), followed by preclinical drug development studies (R33 phase).
Successful completion of our goals will deliver at least one lead compound to advanced preclinical studies toward
development of novel therapy to cure chronic hepatitis B.

Dr. Yufei Huang

1U01CA279618-01, 8/3/23 - 7/31/24, total cost: $408,557/Total annual cost

“m6A-suite: an informatics pipeline and resource for elucidating roles of m6A epitranscriptome in
cancer”

Project Summary N6-methyl-adenosine (m6A) is the most abundant mMRNA methylation in mammalian cells.
Emerging evidence has linked m6A with cancer phenotypes in many cancers, spurring a surge of research in
studying m6A and cancer biology. However, dysregulation of m6A effector writers, erasers, and readers and
reprogramming of m6A sites are poorly characterized. How different modes of m6A-regulation of gene
expression mediate the downstream cancer pathways and phenotypes is mostly missing. We have developed
several widely used informatics tools for m6A peak detection, differential m6A analysis, and functional
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predictions for m6A targets from MeRIP-seq m6A profiling data. Using these tools, we worked together with
cancer biology collaborators to reveal reprogramed viral and host m6A epitranscriptome in cells infected by the
oncogenic virus KSHV and discovered a cross-talk between m6A writers, erasers, and readers to regulate cancer
growth and progression. However, the fast-moving m6A and cancer research poses many unmet informatics
challenges. Among them, the ability to accurately identify single-base m6A sites and predict key m6A regulatory
mechanisms from profiling data is seriously lacking. Also, a comprehensive database that catalogs and enables
queries of where, what, and how of m6A methylation and function in normal and cancer conditions is highly
desirable. To address challenges, we propose to develop m6A-Suite, an informatics toolbox, pipeline, and
resources to facilitate the mechanistic study of m6A in cancer. A key obstacle to developing tools in m6A-Suite
is a lack of large, high- quality training datasets. Toward this end, we have collected 1,113 human and 680
mouse MeRIP-seq samples from cancer cell lines, tumors, and normal tissues and identified >4M m6A peaks.
In parallel, we have also collected 194,060 single-base m6A sites in 9 cell lines and 3 tissues. We propose to
leverage this data to construct the highly desirable training datasets. Using these datasets, we will develop
efficient and accurate tools for single-base m6A detection and quantification from MeRIP-seq and nanopore data
(Aim 1), enable the prediction of m6A-mediated RNA decay and splicing (Aim 2), and establish the
comprehensive, queriable m6A- KB knowledgbase to catalog these predictions in an extensive collection of
public MeRIP-seq and nanopore data in cancer and normal cells, and tissues in diverse conditions(Aim 3). We
will systematically test and evaluate these tools within this project and through many established and emerging
collaborations inside and outside the ITCR consortium. We will make the tools and data freely available to the
research community and constantly seek feedback from the collaborators and users for improvement. Given the
emerging nature of m6A and cancer research, the addition of these tools to the ITCR program will positively
impact this important, fast-growing, new area of cancer research.

1R01HG013359-01, Role: Co-Investigator, Pl: Kai Wang, 8/3/23 - 7/31/24, total cost: $709,603/Total annual
cost

“Novel bioinformatics methods to detect DNA and RNA modifications using Nanopore long-read
sequencing”

1R01CA284554-01, Role: Co-Investigator, Pl: Shou-Jiang Gao, 9/8/23 - 8/31/28, total cost: $793,089/Total
annual cost
“Impact of microbiota on AIDS-Kaposi’s sarcoma development and therapy”

Dr. Renfeng Li

1R01CA272710-01A1, Role: Co-Investigator, Pl: Anthony Faber, 8/02/2023 - 7/31/2028, $571,084/Total
annual cost

“SUMOylation disruption is toxic for SS18-SSX-driven synovial sarcoma”

The goal of this project is to test a diverse set of synovial sarcoma (SS) mouse models for efficacy and safety
of SUMOylation inhibition and to investigate the relationship between SS18-SSX and the SUMOylated
proteome in synovial sarcoma.

DOD-HT9425-23-1-1017, PI: Role: Co-Investigator, Pl: Anthony Faber, Renfeng Li, 9/15/2023 - 9/14/2026,
$179,922/Total annual cost

“Sabasumstat as a Sensitizer to Radiation Therapy in Synovial Sarcoma”

This project will investigate the SUMO inhibitor sabasumstat as a sensitizer to radiation therapy in mouse
models of Synovial Sarcoma (SS).
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Exciting Sciences

Human CD45+ Cells in the Blood Use of pediatric thymus to humanize mice for
= HIV-1 mucosal transmission (Drs. Zandrea
Ambrose and Tom Smithgall’s lab)

g &8 8

The gold standard for HIV studies in humanized mice
is the BLT model, which requires fetal thymus prior to
injection of hematopoietic stem cells (HSC). Our
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Unraveling tumor virus DNA (Drs. Yuan Chang and Patrick Moore’s lab)
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Single DNA molecule binding by Merkel cell polyomavirus large T protein (green) that has a mutation to its ATP
hydrolysis site and cannot hydrolyze ATP (Walker A site mutation) still induces DNA melting as measured by
Rad51 binding (red).

Unraveling tumor virus DNA: Li "James" Wan and members of the Chang-Moore lab collaborated with Matt
Schaich, Sarah Hengel, Nara Lee and Ben Van Houten to look at single DNA molecule replication initiation by
Merkel cell polyomavirus and SV40 large T proteins. These oncoproteins bind to their viral origins to unwind
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them ("DNA melting"), allowing replication to begin. As they report in PNAS, these proteins begin the unwinding
process non-enzymatically by multimerizing and invading the DNA double-strands. This upends a 20-year-old
model in which the large T proteins act as helicase enzymes to rachet together an intervening piece of DNA,
causing a rupture in the DNA double-strand. Not only do these viral proteins melt DNA without using ATP
hydrolysis but for Merkel cell polyomavirus, these CVP investigators show the the entire helicase region can be
eliminated from large T and it still begins the initial melting step needed for DNA replication.

Wan L, Toland S, Robinson-McCarthy LR et al. Unlicensed origin DNA melting by MCV and SV40 polyomavirus
LT proteins is independent of ATP-dependent helicase activity. Proc Natl Acad Sci U S A.
2023;120(30):2308010120. PMID: 37459531.

KSHYV control life cycle by hijacking an RNA methyltransferse to regulate one carbon metabolism and
oxidative stress (Dr. Shou-Jiang Gao’s lab)

In this study, the Gao’s lab collaborated with MAT2A ) < Transiation
Dr. Yufei Huang's lab to identify a
suppressive role of METTL16 in KSHV lytic l {NA degradation

replication. METTL16 binds to and writes
m°A on MAT2A transcript to regulate its Methlomne

splicing, maturation and expression in
KSHV-infected cells. As a rate-limiting Methionine- Low SAM

Intron Retention Splicing

enzyme in the methionine-S- SAM Cy°'e
adenosylmethionine (SAM) cycle, MAT2A
catalyzes the conversion of L-methionine to

=l|| L n MAT2A mRNA
SAM required for the transmethylation of homocysteine
protein, DNA and RNA, transamination of I ' ROS KSHV lytic replication
polyamines, and transsulfuration  of Transsulfuration pathway

cystathionine. The study showed that

METTL16 or MAT2A to regulate intracellular SAM metabolism, redox state to control viral latency and replication.
This study has illustrated the linkage of KSHV life cycle with specific m°A modifications, and cellular metabolic
and oxidative conditions.

Zhang XQ, Meng W, Feng J, Gao XH, Qin C, Feng PH, Huang YF, Gao S-J. METTL16 controls Kaposi’s
sarcoma-associated herpesvirus replication by regulating S-adenosylmethionine cycle. Cell Death and
Diseases, 2023, 14(9): 591. doi: 10.1038/s41419-023-06121-3.PMID: 37673880.

Interaction of influenza virus genomic RNA with viral nucleoprotein is regulated in trans (Dr. Nara Lee’s

lab)
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The genome of influenza A viruses (IAV) consists of eight negative-sense RNA segments that are coated by
viral nucleoprotein (NP). Until recently, it was assumed that NP binds viral genomic RNA (vVRNA) uniformly along
the entire segment. However, we have recently proposed a revised model, which posits that NP instead binds
preferentially to certain regions of VRNA, while others are depleted for NP binding (PMID: 28911100).

In this study, the Lee lab in collaboration with the Lakdawala lab examined determinants of NP recruitment to
the RNA genome. The authors introduced local mutations in IAV strains and mapped NP binding by using a
next-generation sequencing-entailing technique. The authors found that NP binding is affected by local
nucleotide changes. More surprisingly, these local changes affected NP binding at distant sites on the 1AV
genome on separate segments. These results suggest that NP binding is not regulated by primary sequence
alone, but that a network formed by multiple segments governs the deposition of NP on VRNA.

Le Sage V, Kanarek JP, Lakdawala SS, Lee N. Local changes in viral RNA sequence drive global changes in
influenza nucleoprotein binding. J Med Virol. 2023 Jul;95(7):e28896.

Conditional replication and secretion of hepatitis B virus genome uncover the truncated 3' terminus of
encapsidated viral pregenomic RNA (Dr. Haitao Guo’s lab)
Hepatitis B virus (HBV) pregenomic RNA (pgRNA)

A -~ . . ) . ) L
P  geenariod ‘“"‘"’:”/ -~ ~ is packaged into capsid where reverse transcription
- S PoRNAencapsidation ~ takes place to synthesize viral DNA genome, and
| I e (S the encapsidated pgRNA is the predominant
| | C_.I : species of serum HBV RNA in patients as a
|

serological biomarker. In this study, by utilizing
various conditional HBV replication and secretion
systems, Shen et al analyzed the intracellular and
; extracellular capsid pgRNA and revealed that the 3’
| | terminus of capsid pgRNA is scatteredly distributed
| potprimng® between DR2 and poly(A) tail, except that the viral
- polymerase priming-defective mutant Y63D
retained the sequence upstream of 3' DR1.
Mechanistically, the heterogeneity of capsid RNA 3’
terminus is due to the endogenous viral RNaseH
activity during reverse transcription and exogenous
MNase digestion during capsid RNA isolation;
cellular ribonucleases may also participate in this
process as the Y63D pgRNA 3’ terminus in the
minus strand DNA synthesis immunoprecipitated capsid without prior MNase
/{ & pgRNA degradation treatment remains truncated into 3' DR1. The major
pgRNA splicing variant 1 of 2.1 kb and the artificial
3' DR1 and ¢ deletion mutants also possess a
truncated 3' end of capsid RNA, indicating that the
underrepresentation of the 3' end of encapsidated
pgRNA is independent of pgRNA length or 3’
terminal sequences. Altogether, this study suggests
that the 3' region of HBV capsid pgRNA downstream
of 3' DR1 is likely positioned outside of the capsid or
loosely encapsulated, and thus is ribonuclease
accessible. Furthermore, the detailed features of capsid pgRNA 3’ terminus will shed light on HBV pgRNA
encapsidation and reverse transcription and aid the development of better diagnostics of serum HBV RNA.

Shen S, Liu W, Zeng G, Liang H, Yu X, Zhang H, Sun J, Guo H. Conditional replication and secretion of hepatitis
B virus genome uncover the truncated 3' terminus of encapsidated viral pregenomic RNA. J Virol. 2023;
97:e0076023. PubMed PMID: 37754759.
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Spatial single cell transcriptome analysis of COVID-19 lung tissues revealed complex spatial
cellular heterogeneity, organization, and interactions (Dr. Yufei Huang and Shou-Jiang Gao’s lab)

In collaboration with Dr. Shou-Jiang Gao’s lab, Dr. Huang’'s lab used advanced spatial single
transcriptome analysis to investigate the spatial single-cell molecular and cellular features of
postmortem COVID-19 lung tissues. A total of 10,414,863 transcripts of 221 genes in whole-slide
tissues were detected and segmented into 1,719,459 cells, and further mapped to 18 major
parenchymal and immune cell types, all of which were infected by SARS-CoV-2. Compared to the non-
COVID-19 control, COVID-19 lungs exhibited reduced alveolar cells (ACs) and increased innate and
adaptive immune cells. Spatial analysis of local infection rates revealed regions with high infection rates
that were correlated with high cell densities (HIHD). The HIHD regions expressed high levels of SARS-
CoV-2 entry-related factors including ACE2, FURIN, TMPRSS2, and NRP1, and co-localized with
organizing pneumonia (OP) and lymphocytic and immune infiltration, which exhibited increased ACs
and fibroblasts but decreased vascular endothelial cells and epithelial cells, mirroring the tissue
damage and wound healing processes. Sparse non-negative matrix factorization (SNMF) analysis of
niche features identified 7 signatures that captured structure and immune niches in COVID-19 tissues.
Trajectory inference based on immune niche signatures defined two pathological routes. Trajectory A
primarily progressed with increased NK cells and granulocytes, likely reflecting the complication of
microbial infections. Trajectory B was marked by increased HIHD and OP, possibly accounting for the
increased immune infiltration. The OP regions were marked by high numbers of fibroblasts expressing
extremely high levels of COL1A1 and COL1A2. Examination of single-cell RNA-seq data (scRNA-seq)
from COVID-19 lung tissues and idiopathic pulmonary fibrosis (IPF) identified similar cell populations
consisting mainly of myofibroblasts. Immunofluorescence staining revealed the activation of IL6-STAT3
and TGF-b-SMADZ2/3 pathways in these cells, likely mediating the upregulation of COL1A1 and
COL1AZ2 and excessive fibrosis in the lung tissues. Together, this study provides a spatial single-cell
atlas of cellular and molecular signatures of fatal COVID-19 lungs, which reveals the complex spatial

cellular heterogenelty, organization, and interactions that characterized the COVID-19 lung pathology.
3 All cells and SARS-CoV-2 Alveolar ceIIs (ACs) Fibroblasts Vascular endothellal cells (VECs)

Das A*, Meng W*, Li ZT, Hasib MM, Hugh G, da Silva SR, Chen LP, Sica GL, Paniz Mondolfi AE, Bryce C,
Grimes Z, Sordillo EM, Cordon-Cardo C, Rivera, KP, Flores F, Chiu YC, Huang YF, Gao S-J. Cellular and
immune signatures, and pathological trajectories of fatal COVID-19 lungs defined by in situ spatial single-cell
transcriptome analysis. J Med Virol, 2023, 95: €29009. doi: 10.1002/jmv.29009. PMID: 37563850. (#Equal
contribution)
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SUMOylation of the m6A reader YTHDF2 by
PIAS1 promotes viral RNA decay to restrict - PIAST
EBYV replication (Dr. Renfeng Li’s lab) )&
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Sugiokto FG, Saiada F, Zhang K, Li R. SUMOylation of the
m6A reader YTHDF2 by PIAS1 promotes viral RNA decay to
restrict EBV replication. bioRxiv [Preprint]. 2023 Aug
9:2023.08.08.5525009.

MCV and HPV oncoproteins commonly
activate Ezh2 by RB inhibition and promote
carcinogenesis  exploitihg non-canonical
Ezh2 function

Methyltransferase-independent function of enhancer of
zeste homologue 2 maintains tumorigenicity induced by
human oncogenic papillomavirus and polyomavirus (Dr.

Masa Shuda’s lab)

Khattri M, Amako Y, Gibbs JR, Collura JL, Arora R, Harold A, Li MY, Harms PW, Ezhkova E, Shuda M.
Methyltransferase-independent function of enhancer of zeste homologue 2 maintains tumorigenicity induced by
human oncogenic papillomavirus and polyomavirus. Tumour Virus Res. 2023 Jun 2;16:200264.

Recently Published

Dr. Zandrea Ambrose’s Lab:

Elizaldi SR, Verma A, Ma ZM, Ott S, Rajasundaram D, Hawes CE, Lakshmanappa YS, Cottrell ML, Kashuba
ADM, Ambrose Z, Lifson JD, Morrison JH, lyer SS. Deep analysis of CD4 T cells in the rhesus CNS during SIV
infection. PLoS Pathog. 2023 Dec 7;19(12):e1011844.

Roy CN, Shu ST, Kline C, Rigatti L, Smithgall TE, Ambrose Z. Use of pediatric thymus to humanize mice for
HIV-1 mucosal transmission. Sci Rep. 2023 Oct 10;13(1):17067.
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Guseman AJ, Rennick LJ, Nambulli S, Roy CN, Martinez DR, Yang DT, Bhinderwala F, Vergara S, Schaefer A,
Baric RS, Ambrose Z, Duprex WP, Gronenborn AM. Targeting spike glycans to inhibit SARS-CoV?2 viral entry.
Proc Natl Acad Sci U S A. 2023 Sep 19;120(38):e2301518120.

Elizaldi SR, Verma A, Ma ZM, Ott S, Rajasundaram D, Cottrell ML, Kashuba ADM, Ambrose Z, Lifson JD,
Morrison JH, lyer SS. CD4 T cell Responses in the CNS during SIV infection. bioRxiv. 2023 Aug
25:2023.08.24.554055.

Dr. Moses Bility’s Lab:

Yang D, Beddows |, Tang H, Cascio S, McGonigal SC, Bai S, Johnson BK, Powers JJ, Acharya R, Bao R, Bruno
TC, Soong TR, Conejo-Garcia JR, Shen H, Bility MT, Buckanovich RJ. A Novel Humanized Immune Stroma
PDX Cancer Model for Therapeutic Studies. bioRxiv [Preprint]. 2023 Jul 3:2023.07.03.547206.

Drs. Yuan Chang and Patrick Moore’s Lab:

Peng WY, Abere B, Shi H, Toland S, Smithgall TE, Moore PS, Chang Y. Membrane-bound Merkel cell
polyomavirus middle T protein constitutively activates PLCy1 signaling through Src-family kinases. Proc Natl
Acad Sci U S A. 2023 Dec 19;120(51):€2316467120.

Wan L, Toland S, Robinson-McCarthy LR, Lee N, Schaich MA, Hengel SR, Li X, Bernstein KA, Van Houten B,
Chang Y, Moore PS. Unlicensed origin DNA melting by MCV and SV40 polyomavirus LT proteins is independent
of ATP-dependent helicase activity. Proc Natl Acad Sci U S A. 2023 Jul 25;120(30):e2308010120.

Sun R, Guo S, Shuda Y, Chakka AB, Rigatti LH, Zhao G, Ali MAE, Park CY, Chandran U, Yu J, Bakkenist CJ,
Shuda M, Moore PS, Chang Y. Mitotic CDK1 and 4E-BP1 |: Loss of 4E-BP1 serine 82 phosphorylation promotes
proliferative polycystic disease and lymphoma in aged or sublethally irradiated mice. PLoS One. 2023 May
5;18(5):e0282722.

Cao S, Jurczak MJ, Shuda Y, Sun R, Shuda M, Chang Y, Moore PS. Mitotic CDK1 and 4E-BP1 II: A single
phosphomimetic mutation in 4E-BP1 induces glucose intolerance in mice. PLoS One. 2023 Mar
10;18(3):e0282914.

Dr. James Conway’s Lab:

Luo Z, Huang Y, Batra N, Chen Y, Huang H, Wang Y, Zhang Z, Li S, Chen CY, Wang Z, Sun J, Wang QJ, Yang
D, LuB, Conway JF, LiLY, Yu AM, Li S. Inhibition of iRhom1 by CD44-targeting nanocarrier for improved cancer
immunochemotherapy. Nat Commun. 2024 Jan 4;15(1):255.

Hawkins DEDP, Bayfield OW, Fung HKH, Grba DN, Huet A, Conway JF, Antson AA. Insights into a viral motor:
the structure of the HK97 packaging termination assembly. Nucleic Acids Res. 2023 Jul 21;51(13):7025-7035.

Huet A, Oh B, Maurer J, Duda RL, Conway JF. A symmetry mismatch unraveled: How phage HK97 scaffold
flexibly accommodates a 12-fold pore at a 5-fold viral capsid vertex. Sci Adv. 2023 Jun 16;9(24):eadg8868.

Dr. Terence Dermody’s Lab:

Pfeiffer JK, Enquist LW, DiMaio D, Dermody TS. Anticipating the Next Ten Years of the Annual Review of
Virology. Annu Rev Virol. 2023 Sep 29;10(1):iv-vii.

Aguglia G, Coyne CB, Dermody TS, Williams JV, Freeman MC. Contemporary enterovirus-D68 isolates infect
human spinal cord organoids. mBio. 2023 Aug 31;14(4):e0105823.
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Zhao B, Hu L, Kuandal S, Neetu N, Lee C, Somoulay X, Sankaran B, Taylor GM, Dermody TS, Prasad BVV.
Structure of Orthoreovirus RNA Chaperone oNS, a Component of Viral Replication Factories. bioRxiv [Preprint].
2023 Aug 24:2023.07.31.551319.

Brown H, Komnick MR, Brigleb PH, Dermody TS, Esterhazy D. Lymph node sharing between pancreas, gut,
and liver leads to immune crosstalk and regulation of pancreatic autoimmunity. Immunity. 2023 Sep
12;56(9):2070-2085.e11.

Medina Sanchez L, Siller M, Zeng Y, Brigleb PH, Sangani KA, Soto AS, Engl C, Laughlin CR, Rana M, Van Der
Kraak L, Pandey SP, Bender MJ, Fitzgerald B, Hedden L, Fiske K, Taylor GM, Wright AP, Mehta ID, Rahman
SA, Galipeau HJ, Mullett SJ, Gelhaus SL, Watkins SC, Bercik P, Nice TJ, Jabri B, Meisel M, Das J, Dermody
TS, Verdu EF, Hinterleitner R. The gut protist Tritrichomonas arnold restrains virus-mediated loss of oral
tolerance by modulating dietary antigen-presenting dendritic cells. Immunity. 2023 Aug 8;56(8):1862-1875.e9.

Sutherland DM, Strebl M, Koehler M, Welsh OL, Yu X, Hu L, Dos Santos Natividade R, Knowlton JJ, Taylor GM,
Moreno RA, Wérz P, Lonergan ZR, Aravamudhan P, Guzman-Cardozo C, Kour S, Pandey UB, Alsteens D,
Wang Z, Prasad BVV, Stehle T, Dermody TS. NgR1 binding to reovirus reveals an unusual bivalent interaction
and a new viral attachment protein. Proc Natl Acad Sci U S A. 2023 Jun 13;120(24):e2219404120.

Dos Santos Natividade R, Koehler M, Gomes PSFC, Simpson JD, Smith SC, Gomes DEB, de Lhoneux J, Yang
J, Ray A, Dermody TS, Bernardi RC, Ogden KM, Alsteens D. Deciphering molecular mechanisms stabilizing
the reovirus-binding complex. Proc Natl Acad Sci U S A. 2023 May 23;120(21):e2220741120.

Shang P, Simpson JD, Taylor GM, Sutherland DM, Welsh OL, Aravamudhan P, Natividade RDS, Schwab K,
Michel JJ, Poholek AC, Wu Y, Rajasundaram D, Koehler M, Alsteens D, Dermody TS. Paired immunoglobulin-
like receptor B is an entry receptor for mammalian orthoreovirus. Nat Commun. 2023 May 5;14(1):2615.

Goodrum F, Lowen AC, Lakdawala S, Alwine J, Casadevall A, Imperiale MJ, Atwood W, Avgousti D, Baines J,
Banfield B, Banks L, Bhaduri-MclIntosh S, Bhattacharya D, Blanco-Melo D, Bloom D, Boon A, Boulant S, Brandt
C, Broadbent A, Brooke C, Cameron C, Campos S, Caposio P, Chan G, Cliffe A, Coffin J, Collins K, Damania
B, Daugherty M, Debbink K, DeCaprio J, Dermody T, Dikeakos J, DiMaio D, Dinglasan R, Duprex WP, Dutch
R, Elde N, Emerman M, Enquist L, Fane B, Fernandez-Sesma A, Flenniken M, Frappier L, Frieman M, Frueh K,
Gack M, Gaglia M, Gallagher T, Galloway D, Garcia-Sastre A, Geballe A, Glaunsinger B, Goff S, Greninger A,
Hancock M, Harris E, Heaton N, Heise M, Heldwein E, Hogue B, Horner S, Hutchinson E, Hyser J, Jackson W,
Kalejta R, Kamil J, Karst S, Kirchhoff F, Knipe D, Kowalik T, Lagunoff M, Laimins L, Langlois R, Lauring A, Lee
B, Leib D, Liu SL, Longnecker R, Lopez C, Luftig M, Lund J, Manicassamy B, McFadden G, McIntosh M, Mehle
A, Miller WA, Mohr I, Moody C, Moorman N, Moscona A, Mounce B, Munger J, Miinger K, Murphy E, Naghavi
M, Nelson J, Neufeldt C, Nikolich J, O'Connor C, Ono A, Orenstein W, Ornelles D, Ou JH, Parker J, Parrish C,
Pekosz A, Pellett P, Pfeiffer. Virology under the microscope-a call for rational disclosure. mSphere. 2023 Apr
20;8(2):e0003423; mBio. 2023 Feb 28;14(1):e0018823; J Virol. 2023 Feb 28;97(2):e0008923.

Rasmussen AL, Gronvall GK, Lowen AC, Goodrum F, Alwine J, Andersen KG, Anthony SJ, Baines J, Banerjee
A, Broadbent AJ, Brooke CB, Campos SK, Caposio P, Casadevall A, Chan GC, Cliffe AR, Collins-McMillen D,
Connell N, Damania B, Daugherty MD, Debbink K, Dermody TS, DiMaio D, Duprex WP, Emerman M, Galloway
DA, Garry RF, Goldstein SA, Greninger AL, Hartman AL, Hogue BG, Horner SM, Hotez PJ, Jung JU, Kamil JP,
Karst SM, Laimins L, Lakdawala SS, Landais |, Letko M, Lindenbach B, Liu S-L, Luftig M, McFadden G, Mehle
A, Morrison J, Moscona A, Mihlberger E, Munger J, Minger K, Murphy E, Neufeldt CJ, Nikolich JZ, O'Connor
CM, Pekosz A, Permar SR, Pfeiffer JK, Popescu SV, Purdy JG, Racaniello VR, Rice CM, Runstadler JA, Sapp
MJ, Scott RS, Smith GA, Sorrell EM, Speranza E, Streblow D, Tibbetts SA, Toth Z, Van Doorslaer K, Weiss SR,
White EA, White TM, Wobus CE, Worobey M, Yamaoka S, Yurochko A. Virology-the path forward. J Virol. 2024
Jan 3:e0179123.
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Dr. Andrea Gambotto’s Lab:

Khan MS, Kim E, Le Hingrat Q, Kleinman A, Ferrari A, Sammartino JC, Percivalle E, Xu C, Huang S, Kenniston
TW, Cassaniti |, Baldanti F, Pandrea |, Gambotto A, Apetrei C. Tetravalent SARS-CoV-2 S1 subunit protein
vaccination elicits robust humoral and cellular immune responses in SlV-infected rhesus macaque controllers.
mBio. 2023 Oct 13;14(5):e0207023.

Kim E, Khan MS, Ferrari A, Huang S, Sammartino JC, Percivalle E, Kenniston TW, Cassaniti |, Baldanti F,
Gambotto A. SARS-CoV-2 S1 Subunit Booster Vaccination Elicits Robust Humoral Immune Responses in Aged
Mice. Microbiol Spectr. 2023 Jun 15;11(3):e0436322.

Mistarz A, Winkler M, Battaglia S, Liu S, Hutson A, Rokita H, Gambotto A, Odunsi KO, Singh PK, McGray AJR,
Wang J, Kozbor D. Reprogramming the tumor microenvironment leverages CD8+ T cell responses to a shared
tumor/self antigen in ovarian cancer. Mol Ther Oncolytics. 2023 Feb 9;28:230-248.

Khan MS, Kim E, Huang S, Kenniston TW, Gambotto A. Trivalent SARS-CoV-2 S1 Subunit Protein Vaccination
Induces Broad Humoral Responses in BALB/c Mice. Vaccines (Basel). 2023 Jan 31;11(2):314.

Dr. Shou-Jiang Gao’s Lab:

Chen LP, Ding L, Wang X, Hung YF, Gao S-J. Activation of glucocorticoid receptor signaling inhibits KSHV-
induced inflammation and tumorigenesis. mBio, 2023 Dec 20:e0301123.

Das A*, Meng W, Li ZT, Hasib MM, Hugh G, da Silva SR, Chen LP, Sica GL, Paniz Mondolfi AE, Bryce C,
Grimes Z, Sordillo EM, Cordon-Cardo C, Rivera, KP, Flores F, Chiu YC, Huang YF, Gao S-J. Cellular and
immune signatures, and pathological trajectories of fatal COVID-19 lungs defined by in situ spatial single-cell
transcriptome analysis. J Med Virol, 2023, 95(8): €29009 (#Equal contribution).

Yan Q, Zhou J, Wang Z, Ding X, Ma X, Li W, Jia X, Gao S-J, Lu C. NAT10-dependent N*-acetylcytidine
modification mediates PAN RNA stability, KSHV reactivation, and IFI16 sensing and inflammasome activation.
Nature Communication, 2023, 14(1): 6327.

Zhang XQ, Meng W, Feng J, Gao XH, Qin C, Feng PH, Huang YF, Gao S-J. METTL16 controls Kaposi’s
sarcoma-associated herpesvirus replication by regulating S-adenosylmethionine cycle. Cell Death Dis, 2023,
14(9): 591.

Ramjattun K, Ma XJ, Gao S-J, Singh H, Osmanbeyoglu HU. COVID-19db linkage maps of cell surface proteins
and transcription factors in immune cells. J Med Virol, 2023, 95(6): €28887.

Shi J, Jia X, He Y, Ma X, Qi X, Li W, Gao S-J, Yan Q, Lu C. Immune evasion strategy involving propionylation
by the KSHV interferon regulatory factor 1 (vVIRF1). PLoS Pathogens. 2023, 19(4):e1011324.

Li T, Gao S-J. KSHV hijacks FoxO1 to promote cell proliferation and cellular transformation by antagonizing
oxidative stress. J Med Virol, 2023, 95(3): e28676.

Dr. Joseph Glorioso’s Lab:

Marzulli M, Hall BL, Zhang M, Goins WF, Cohen JB, Glorioso JC. Novel mutations in UL24 and gH rescue
efficient infection of an HSV vector retargeted to TrkA. Mol Ther Methods Clin Dev. 2023 Jul 3;30:208-220.
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Dr. Angela Gronenborn’s Lab:

Heath SL, Guseman AJ, Gronenborn AM, Horne WS. Probing Effects of Site-Specific Aspartic Acid
Isomerization on Structure and Stability of GB1 through Chemical Protein Synthesis. Protein Sci. 2023 Dec
25:e4883.

Zadorozhnyi R, Gronenborn AM, Polenova T. Integrative approaches for characterizing protein dynamics:
NMR, CryoEM, and computer simulations. Curr Opin Struct Biol. 2023 Dec 3;84:102736.

Bai XC, Gonen T, Gronenborn AM, Perrakis A, Thorn A, Yang J. Challenges and opportunities in
macromolecular structure determination. Nat Rev Mol Cell Biol. 2023 Oct 17. doi: 10.1038/s41580-023-00659-
y. Epub ahead of print. PMID: 37848590.

Guseman AJ, Rennick LJ, Nambulli S, Roy CN, Martinez DR, Yang DT, Bhinderwala F, Vergara S, Schaefer A,
Baric RS, Ambrose Z, Duprex WP, Gronenborn AM. Targeting spike glycans to inhibit SARS-CoV2 viral entry.
Proc Natl Acad Sci U S A. 2023 Sep 19;120(38):€2301518120.

Seal M, Zhu W, Dalaloyan A, Feintuch A, Bogdanov A, Frydman V, Su XC, Gronenborn AM, Goldfarb D. Gdlll
-19 F Distance Measurements for Proteins in Cells by Electron-Nuclear Double Resonance. Angew Chem Int
Ed Engl. 2023 May 8;62(20):e202218780.

Sarkar S, Zadrozny KK, Zadorozhnyi R, Russell RW, Quinn CM, Kleinpeter A, Ablan S, Meshkin H, Perilla JR,
Freed EO, Ganser-Pornillos BK, Pornillos O, Gronenborn AM, Polenova T. Structural basis of HIV-1 maturation
inhibitor binding and activity. Nat Commun. 2023 Mar 4;14(1):1237.

Dr. Haitao Guo’s Lab:

Novotny LA, Evans JG, Guo H, Kappler CS, Meissner EG. Interferon lambda receptor-1 isoforms differentially
influence gene expression and HBV replication in stem cell-derived hepatocytes. Antiviral Res. 2023 Dec
8;221:105779.

Shen S, Liu W, Zeng G, Liang H, Yu X, Zhang H, Sun J, Guo H. Conditional replication and secretion of hepatitis
B virus genome uncover the truncated 3' terminus of encapsidated viral pregenomic RNA. J Virol. 2023 Sep
27;97(10):e0076023.

Zhang J, Zhang Y, Khanal S, Cao D, Zhao J, Dang X, Nguyen LNT, Schank M, Wu XY, Jiang Y, Ning S, Wang
L, El Gazzar M, Moorman JP, Guo H, Yao ZQ. Synthetic gRNA/Cas9 ribonucleoprotein targeting HBV DNA
inhibits viral replication. J Med Virol. 2023 Jul;95(7):e28952.

Xie Z, Shen S, Huang K, Wang W, Liu Z, Zhang H, Lu M, Sun J, Hou J, Liu H, Guo H, Zhang X. Mitochondrial
HIGD1A inhibits hepatitis B virus transcription and replication through the cellular PNKD-NF-kB-NR2F1 nexus.
J Med Virol. 2023 Apr;95(4):e28749.

Dr. Yufei Huang’s Lab:

Sivarajkumar S, Huang Y, Wang Y. Fair patient model: Mitigating bias in the patient representation learned from
the electronic health records. J Biomed Inform. 2023 Nov 22;148:104544.

Chen LP, Ding L, Wang X, Hung YF, Gao S-J. Activation of glucocorticoid receptor signaling inhibits KSHV-
induced inflammation and tumorigenesis. mBio, 2023 Dec 20:e0301123.
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Das A*, Meng W, Li ZT, Hasib MM, Hugh G, da Silva SR, Chen LP, Sica GL, Paniz Mondolfi AE, Bryce C,
Grimes Z, Sordillo EM, Cordon-Cardo C, Rivera, KP, Flores F, Chiu YC, Huang YF, Gao S-J. Cellular and
immune signatures, and pathological trajectories of fatal COVID-19 lungs defined by in situ spatial single-cell
transcriptome analysis. J Med Virol, 2023, 95(8): €29009 (#Equal contribution).

Nayak T, Wang LJ, Ning M, Rubannelsonkumar G, Jin E, Zheng S, Houghton PJ, Huang Y, Chiu YC, Chen Y.
DepLink: an R Shiny app to systematically link genetic and pharmacologic dependencies of cancer. Bioinform
Adv. 2023 Jun 12;3(1):vbad076.

Zhang XQ, Meng W, Feng J, Gao XH, Qin C, Feng PH, Huang YF, Gao S-J. METTL16 controls Kaposi’s
sarcoma-associated herpesvirus replication by regulating S-adenosylmethionine cycle. Cell Death Dis, 2023,
14(9): 591.

Dr. Paul Kinchington’s Lab:

Hornung RS, Kinchington PR, Umorin M, Kramer PR. PAQR8 and PAQR9 expression is altered in the ventral
tegmental area of aged rats infected with \varicella zoster virus. Mol Pain. 2023 Jan-
Dec;19:17448069231202598.

Ouwendijk WJD, Roychoudhury P, Cunningham AL, Jerome KR, Koelle DM, Kinchington PR, Mohr |, Wilson
AC, Verjans GMGM, Depledge DP. Reanalysis of single-cell RNA sequencing data does not support herpes
simplex virus 1 latency in non-neuronal ganglionic cells in mice. bioRxiv [Preprint]. 2023 Jul
18:2023.07.17.549345.

Matharu KS, Mammen A, Jhanji V, Kinchington PR, Kowalski RP. Double Trouble: An Unusual Keratitis Case
of Herpes Simplex Virus and Varicella-Zoster Virus Co-infection. Cornea. 2023 Jun 1.

Jurgens C, Ssebyatika G, Beyer S, Plickebaum N, Kropp KA, Gonzalez-Motos V, Ritter B, Boning H, Nikolouli
E, Kinchington PR, Lachmann N, Depledge DP, Krey T, Viejo-Borbolla A. Viral modulation of type Il interferon
increases T cell adhesion and virus spread. bioRxiv [Preprint]. 2023 May 26:2023.05.26.542397.

Dmitriev AA, Odden J, Mora-Boellstorff D, Kinchington PR, Sheridan K, Viehman JA, Price D, Koscumb S,
Marroquin O, Sahel JA, Kowalski RP, Jhanji V, Errera MH. Herpes zoster ophthalmicus: frequency and risk
factors for developing uncommon ocular manifestations. Can J Ophthalmol. 2023 May 13:S0008-
4182(23)00140-0.

Purohit SK, Samer C, McWilliam HEG, Traves R, Steain M, McSharry BP, Kinchington PR, Tscharke DC,
Villadangos JA, Rossjohn J, Abendroth A, Slobedman B. Varicella Zoster Virus Impairs Expression of the
Nonclassical Major Histocompatibility Complex Class |-Related Gene Protein (MR1). J Infect Dis. 2023 Feb
1;227(3):391-401.

Dr. Nara Lee’s Lab:

Wan L, Toland S, Robinson-McCarthy LR, Lee N, Schaich MA, Hengel SR, Li X, Bernstein KA, Van Houten B,
Chang Y, Moore PS. Unlicensed origin DNA melting by MCV and SV40 polyomavirus LT proteins is independent
of ATP-dependent helicase activity. Proc Natl Acad Sci U S A. 2023 Jul 25;120(30):e2308010120.

Le Sage V, Kanarek JP, Lakdawala SS, Lee N. Local changes in viral RNA sequence drive global changes in
influenza nucleoprotein binding. J Med Virol. 2023 Jul;95(7):e28896.
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Dr. Renfenqg Li’s Lab:

Sugiokto FG, Saiada F, Zhang K, Li R. SUMOylation of the m6A reader YTHDF2 by PIAS1 promotes viral RNA
decay to restrict EBV replication. bioRxiv [Preprint]. 2023 Aug 9:2023.08.08.5525009.

James CD, Youssef A, Prabhakar AT, Otoa R, Witt A, Lewis RL, Bristol ML, Wang X, Zhang K, Li R, Morgan IM.
Human Papillomavirus 16 replication converts SAMHD1 into a homologous recombination factor and promotes
its recruitment to replicating viral DNA. bioRxiv. 2023 Nov 15:2023.11.13.566899.

Dr. John Mellors’ Lab:

Zhang L, Cascio S, Mellors JW, Buckanovich RJ, Osmanbeyoglu HU. Single-cell analysis reveals the stromal
dynamics and tumor-specific characteristics in the microenvironment of ovarian cancer. Commun Biol. 2024 Jan
5;7(1):20

Sun Z, Jaswal AP, Chu X, Rajkumar H, Cortez AG, Edinger R, Rose M, Josefsson A, Bhise A, Huang Z, Ishima
R, Mellors JW, Dimitrov DS, Li W, Nedrow JR. Assessment of Novel Mesothelin-Specific Human Antibody
Domain VH-Fc Fusion Proteins-Based PET Agents. ACS Omega. 2023 Nov 8;8(46):43586-43595.

Haidar G, Hodges JC, Bilderback A, Lukanski A, Linstrum K, Postol B, Troyan R, Wisniewski MK, Coughenour
L, Heaps A, Jacobs JL, Hughes Kramer K, Klamar-Blain C, Kohl J, Liang W, Morris B, Macatangay BJC, Parikh
UM, Sobolewksi MD, Musgrove C, Crandall MD, Mahon J, Mulvey K, Collins K, King AC, Wells A, Zapf R, Agha
M, Minnier T, Angus DC, Mellors JW. Prospective assessment of humoral and cellular immune responses to a
3rd COVID-19 mRNA vaccine dose among immunocompromised individuals. J Infect Dis. 2023 Nov 16:jiad511.

Lisius G, Duttagupta R, Ahmed AA, Hensley M, Al-Yousif N, Lu M, Bain W, Shah F, Blauwkamp TA, Bercovici
S, Schaefer C, Qin S, Wang X, Zhang Y, Mitchell KJ, Hughes EK, Jacobs JL, Naqvi A, Haidar G, Mellors JW,
Methé B, McVerry BJ, Morris A, Kitsios GD. Noninvasive diagnosis of secondary infections in COVID-19 by
sequencing of plasma microbial cell-free DNA. iScience. 2023 Oct 11;26(11):108093.

Chu X, Li W, Hines MG, Lyakhov I, Mellors JW, Dimitrov DS. Human antibody VH domains targeting uPAR as
candidate therapeutics for cancers. Front Oncol. 2023 Oct 9;13:1194972.

Sun Z, Chu X, Adams C, llina TV, Guerrero M, Lin G, Chen C, Jelev D, Ishima R, Li W, Mellors JW, Calero G,
Dimitrov DS. Preclinical assessment of a novel human antibody VH domain targeting mesothelin as an antibody-
drug conjugate. Mol Ther Oncolytics. 2023 Sep 13;31:100726.

Parikh UM, Penrose KJ, Heaps AL, Sethi R, Goetz BJ, Szydlo D, Chandran U, Palanee-Phillips T, Mgodi NM,
Baeten JM, Mellors JW; and the MTN-025/HOPE Study Team. HIV Drug Resistance Assessment among
Women who Seroconverted during the MTN-025/HOPE Open-Label Extension Dapivirine Vaginal Ring Trial. J
Acquir Immune Defic Syndr. 2023 Sep 20.

Copertino DC Jr, Holmberg CS, Weiler J, Ward AR, Howard JN, Levinger C, Pang AP, Corley MJ, Diindar F,
Zumbo P, Betel D, Gandhi RT, McMahon DK, Bosch RJ, Linden N, Macatangay BJ, Cyktor JC, Eron JJ, Mellors
JW, Kovacs C, Benko E, Bosque A, Jones RB; AIDS Clinical Trials Group (ACTG) A5321 Team. The latency-
reversing agent HODHBt synergizes with IL-15 to enhance cytotoxic function of HIV-specific T cells. JCI Insight.
2023 Sep 22;8(18):169028.

Botha JC, Demirov D, Gordijn C, Katusiime MG, Bale MJ, Wu X, Wells D, Hughes SH, Cotton MF, Mellors JW,

Kearney MF, van Zyl GU. The largest HIV-1-infected T cell clones in children on long-term combination
antiretroviral therapy contain solo LTRs. mBio. 2023 Aug 31;14(4):e0111623.
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Nachega JB, Musoke P, Kilmarx PH, Gandhi M, Grinsztejn B, Pozniak A, Rawat A, Wilson L, Mills EJ, Altice FL,
Mellors JW, Quinn TC. Global HIV control: is the glass half empty or half full? Lancet HIV. 2023 Sep;10(9):e617-
e622.

Nieves-Rosado HM, Jacobs JL, Naqgvi A, Mellors JW, Macatangay BJC, Kane LP. TIM-3 signaling contributes
to the suppressive capacity of Tregs from people with HIV on antiretroviral therapy. J Leukoc Biol. 2023 Sep
27;114(4):368-372.

Zhang L, Cascio S, Mellors JW, Buckanovich RJ, Osmanbeyoglu HU. Single-cell analysis reveals the stromal
dynamics and tumor-specific characteristics in the microenvironment of ovarian cancer. bioRxiv [Preprint]. 2023
Jun 9:2023.06.07.544095.

Jacobs JL, Haidar G, Naqvi A, McCormick KD, Sobolewski M, Treat BR, Heaps AL, Simpson J, Kramer KH,
McCreary E, Bariola JR, Klamar-Blain C, Macatangay BJC, Dimitrov D, Li W, Marino CC, Raptis A, Sethi R,
Chandran U, Barratt-Boyes S, Parikh UM, Mellors JW. Rapid Emergence of Potentially Transmissible Severe
Acute Respiratory Syndrome Coronavirus 2 With Resistance to Combination Monoclonal Antibody Therapy.
Open Forum Infect Dis. 2023 May 17;10(5):0fad278.

Lahiri CD, Mehta CC, Sykes C, Weiser SD, Palella F, Lake JE, Mellors JW, Gustafson D, French AL, Adimora
AA, Konkle-Parker D, Sharma A, Bolivar H, Kassaye SG, Rubin LH, Alvarez JA, Golub ET, Ofotokun I, Sheth
AN. Obesity Modifies the Relationship Between Raltegravir and Dolutegravir Hair Concentrations and Body
Weight Gain in Women Living with HIV. AIDS Res Hum Retroviruses. 2023 Jun 20.

Sanders-Beer BE, Archin NM, Brumme ZL, Busch MP, Deleage C, O'Doherty U, Hughes SH, Jerome KR, Jones
RB, Karn J, Kearney MF, Keele BF, Kulpa DA, Laird GM, Li JZ, Lichterfeld MD, Nussenzweig MC, Persaud D,
Yukl SA, Siliciano RF, Mellors JW. Current HIV/SIV Reservoir Assays for Preclinical and Clinical Applications:
Recommendations from the Experts 2022 NIAID Workshop Summary. AIDS Res Hum Retroviruses. 2023 Jun
19.

Haidar G, Jacobs JL, Kramer KH, Naqvi A, Heaps A, Parikh U, McCormick KD, Sobolewski MD, Agha M,
Bogdanovich T, Bushunow V, Farah R, Hensley M, Hsu YS, Johnson B, Klamar-Blain C, Kozar J, Lendermon
E, Macatangay BJC, Marino CC, Raptis A, Salese E, Silveira FP, Leen AM, Marshall WL, Miller M, Patel B,
Atillasoy E, Mellors JW. Therapy With Allogeneic Severe Acute Respiratory Syndrome Coronavirus-2-Specific
T Cells for Persistent Coronavirus Disease 2019 in Immunocompromised Patients. Clin Infect Dis. 2023 Sep
11;77(5):696-702.

Chu X, Li W, Hines MG, Lyakhov |, Mellors JW, Dimitrov DS. Human Antibody VH Domains Targeting GPNMB
and VCAM-1 as Candidate Therapeutics for Cancers. Mol Pharm. 2023 May 1;20(5):2754-2760.

Nachega JB, Scarsi KK, Gandhi M, Scott RK, Mofenson LM, Archary M, Nachman S, Decloedt E, Geng EH,
Wilson L, Rawat A, Mellors JW. Long-acting antiretrovirals and HIV treatment adherence. Lancet HIV. 2023
May;10(5):€332-e342.

Heaps AL, Sobolewski MD, Jacobs JL, Gordon KC, Haidar G, Mellors JW, Parikh UM. Rapid determination of
SARS-CoV-2 antibody neutralization titer using Bio-Rad Bio-Plex correlates strongly with pseudovirus-
determined neutralization titer. J Virol Methods. 2023 Jun;316:114726.

Marzinke MA, Fogel JM, Wang Z, Piwowar-Manning E, Kofron R, Moser A, Bhandari P, Gollings R, Bushman
LR, Weng L, Halvas EK, Mellors J, Anderson PL, Persaud D, Hendrix CW, McCauley M, Rinehart AR, St Clair
M, Ford SL, Rooney JF, Adeyeye A, Chariyalertsak S, Mayer K, Arduino RC, Cohen MS, Grinsztejn B, Hanscom
B, Landovitz RJ, Eshleman SH. Extended Analysis of HIV Infection in Cisgender Men and Transgender Women
Who Have Sex with Men Receiving Injectable Cabotegravir for HIV Prevention: HPTN 083. Antimicrob Agents
Chemother. 2023 Apr 18;67(4):e0005323.
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Hsu J, Van Besien K, Glesby MJ, Pahwa S, Coletti A, Warshaw MG, Petz L, Moore TB, Chen YH, Pallikkuth S,
Dhummakupt A, Cortado R, Golner A, Bone F, Baldo M, Riches M, Mellors JW, Tobin NH, Browning R, Persaud
D, Bryson Y; International Maternal Pediatric Adolescent AIDS Clinical Trials Network (IMPAACT) P1107 Team.
HIV-1 remission and possible cure in a woman after haplo-cord blood transplant. Cell. 2023 Mar 16;186(6):1115-
1126.€8.

Kim YJ, Li W, Zhelev DV, Mellors JW, Dimitrov DS, Baek DS. Chimeric antigen receptor-T cells are effective
against CEACAMS5 expressing non-small cell lung cancer cells resistant to antibody-drug conjugates. Front
Oncol. 2023 Feb 27;13:1124039.

Gandhi RT, Bosch RJ, Mar H, Laird GM, Halvas EK, Hovind L, Collier AC, Riddler SA, Martin A, Ritter K,
McMahon DK, Eron JJ, Cyktor JC, Mellors JW; AIDS Clinical Trials Group A5321 Team. Varied Patterns of
Decay of Intact Human Immunodeficiency Virus Type 1 Proviruses Over 2 Decades of Antiretroviral Therapy. J
Infect Dis. 2023 Jun 15;227(12):1376-1380.

Dr. James Pipas’ Lab:

Chen L, Chen A, Zhang XD, T Robles MS, Han HS, Xiao Y, Xiao G, Pipas JM, Weitz DA. High-sensitivity whole-
genome recovery of single viral species in environmental samples. bioRxiv [Preprint]. 2023 Nov
16:2023.11.13.566948.

An P, Saenz Robles MT, Cantalupo PG, Naik AS, Sealfon R, Imperiale MJ, Pipas JM. Cultured Renal Proximal
Tubular Epithelial Cells Resemble a Stressed/Damaged Kidney While Supporting BK Virus Infection. J Virol.
2023 May 31;97(5):e0034323.

Dr. Charles Rinaldo’s Lab:

Tuttle DJ, Castanha PMS, Nasser A, Wilkins MS, Galarza TG, Alaoui-El-Azher M, Cuff DE, Chhibbar P, Das J,
LiY, Barratt-Boyes SM, Mailliard RB, Sluis-Cremer N, Rinaldo CR, Marques ETA. SARS-CoV-2 mRNA vaccines
induce greater complement activation and decreased viremia and Nef antibodies in men with HIV-1. J Infect Dis.
2023 Nov 30:jiad544.

Giron LB, Liu Q, Adeniji OS, Yin X, Kannan T, Ding J, Lu DY, Langan S, Zhang J, Azevedo JLLC, Hanna DB,
Ofotokun |, Lazar J, Fischl MA, Haberlen S, Macatangay B, Adimora AA, Jamieson BD, Rinaldo C, Merenstein
D, Roan NR, Kutsch O, Gange S, Wolinsky S, Witt M, Post WS, Kossenkov A, Landay A, Frank I, Tien PC,
Gross R, Brown TT, Abdel-Mohsen M. Plasma Glycomic Markers of Accelerated Biological Aging During Chronic
HIV Infection.

Dr. Saumendra Sarkar’s Lab:

Sarkar SN, Harioudh MK, Shao L, Perez J, Ghosh A. The Many Faces of Oligoadenylate Synthetases. J
Interferon Cytokine Res. 2023 Nov;43(11):487-494.

Dr. Masahiro Shuda’s Lab:

Weber M, Nguyen MB, Li MY, Flora P, Shuda M, Ezhkova E. Merkel Cell Polyomavirus T Antigen-Mediated
Reprogramming in Adult Merkel Cell Progenitors. J Invest Dermatol. 2023 Nov;143(11):2163-2176.€6.

Khattri M, Amako Y, Gibbs JR, Collura JL, Arora R, Harold A, Li MY, Harms PW, Ezhkova E, Shuda M.
Methyltransferase-independent function of enhancer of zeste homologue 2 maintains tumorigenicity induced by
human oncogenic papillomavirus and polyomavirus. Tumour Virus Res. 2023 Jun 2;16:200264.
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Sun R, Guo S, Shuda Y, Chakka AB, Rigatti LH, Zhao G, Ali MAE, Park CY, Chandran U, Yu J, Bakkenist CJ,
Shuda M, Moore PS, Chang Y. Mitotic CDK1 and 4E-BP1 |: Loss of 4E-BP1 serine 82 phosphorylation promotes
proliferative polycystic disease and lymphoma in aged or sublethally irradiated mice. PLoS One. 2023 May
5;18(5):e0282722.

Cao S, Jurczak MJ, Shuda Y, Sun R, Shuda M, Chang Y, Moore PS. Mitotic CDK1 and 4E-BP1 II: A single
phosphomimetic mutation in 4E-BP1 induces glucose intolerance in mice. PLoS One. 2023 Mar
10;18(3):e0282914.

Dr. Thomas Smithgall’s Lab:

Peng WY, Abere B, Shi H, Toland S, Smithgall TE, Moore PS, Chang Y. Membrane-bound Merkel cell
polyomavirus middle T protein constitutively activates PLCy1 signaling through Src-family kinases. Proc Natl
Acad Sci U S A. 2023 Dec 19;120(51):€2316467120.

Roy CN, Shu ST, Kline C, Rigatti L, Smithgall TE, Ambrose Z. Use of pediatric thymus to humanize mice for
HIV-1 mucosal transmission. Sci Rep. 2023 Oct 10;13(1):17067.

Emert-Sedlak LA, Tice CM, Shi H, Alvarado JJ, Shu ST, Reitz AB, Smithgall TE. PROTAC-mediated
Degradation of HIV-1 Nef Efficiently Restores Cell-surface CD4 and MHC-I Expression and Blocks HIV-1
Replication. bioRxiv [Preprint]. 2023 Sep 5:2023.08.14.553289.

Dr. Clayton Wiley’s Lab:

Wiley CA, Steinman RA, Wang Q. Innate immune activation without immune cell infiltration in brains of murine
models of Aicardi-Goutiéres Syndrome. Brain Pathol. 2023 May;33(3):e13118.
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Drs. SJ Gao & Yufei Huang Labs Summer Picnic
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Halloween 2023 in the Chang - Moore Lab
“Where The Wild Things Are”
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About the Cancer Virology Program (CVP):

Viruses are the cause of approximately 15% of
human cancers. CVP is dedicated to research on
the viruses causing human cancer as well as using
viruses as tools to fight cancer. The study of tumor
viruses has led to important discoveries in cancer
research, including the identification of numerous
oncoproteins and tumor suppressor proteins
critical for the development of all cancers.

Learn more about the CVP by
scanning or clicking the QR code.
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https://hillmanresearch.upmc.edu/research/programs/cancer-virology/
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CVP Member List 2024

4FIRST LAST
NAME NAME | DEGREE(S) EMAIL RANK / DEPARTMENT

Associate Professor of
Microbiology and Molecular Genetics

Assistant Professor of
Bility - mibility @pitt.edu Infectious Diseases and Microbiology

Distinguished and American Cancer
Yuan Chang MD yc70@pitt.edu Society Professor | UPMC Chair in CV
Research of Pathology

Associate Professor

Professor of Microbiology and Molecular
Genetics

Zandrea Ambrose zaa4@pitt.edu

Neal Deluca ndeluca@pitt.edu

Vira I. Heinz Professor and Chair of
Terence Dermody MD terence.dermody@chp.edu Pediatrics (CHP) | Professor of
Microbiology and Molecular Genetics

Andrea Gambotto gambottoa@upmc.edu Associate Professor of Surgery

Program Co-Leader | The Pittsburgh
Foundation Endowed Chair for

Shou-Jiang Gao PhD gaos8@upmc.edu Cancer Drug Development and
Immunotherapy | Professor of

Microbiology and Molecular Genetics

William S. McEllroy Professor of

Glorioso Hlonesa@pli-eo Microbiology and Molecular Genetics

UPMC Rosalind Franklin Professor

Angela Gronenborn PhD amg100@pitt.edu | Chair of Structural Biology

Distinguished Professor of Medicine
| Chief, Division Infectious Diseases
| Endowed Chair for Global Elimination
of HIV and AIDS

Mellors jwm1@pitt.edu

Program Co-Leader | Professor of

Haitao Guo PhD guoh4@upme.edu Microbiology and Molecular Genetics

Associate Professor of

lnomE@aes Microbiology and Molecular Genetics

Yufei Huang PhD YUH119@pitt.edu Professor of Medicine

‘ Kinchington kinch@pitt.edu Professor of Ophthalmology

Assistant Professor of

Nara Lee PhD nara.lee@pitt.edu Microbiology and Molecular Genetics
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PhD

renfeng.li@pitt.edu
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Associate Professor

CVP Member List 2024 (continued)

Newsome

jnewsome@pitt.edu

FIRST LAST
NAME NAME DEGREE(S) EMAIL RANK /DEPARTMENT
Distinguished and
American Cancer Society Professor
Patrick Moore MD, MPH psm9@pitt.edu | Pittsburgh Foundation Chair in
Innovative Cancer Research of
Microbiology and Molecular Genetics

Research Associate Professor

James
‘ Charles

Saumendra

Pipas
Rinaldo

Sarkar

PhD

PhD

pipas@pitt.edu
rinaldo@pitt.edu

saumen@pitt.edu

kas361@pitt.edu

of Pathology

Professor and Boyer Chair
of Biological Sciences

Professor of Infectious Diseases

Associate Professor of
Microbiology and Molecular Genetics

Assistant Professor of

Clayton

Shuda

Smithgall

PhD

mas253@pitt.edu

tsmithga@pitt.edu

wiley1@pitt.edu

Microbiology and Molecular Genetics

Assistant Professor of
Microbiology and Molecular Genetics

William S. McEllroy Professor of
Microbiology and Molecular Genetics

Pathology Education and Research
Foundation Professor
| Chair of Pathology
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