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2021 Highlights
Karin Musier-Forsyth and Colleagues Renew Cellular, Molecular and 
Biochemical Sciences Program (CMBP) T32 Predoctoral Training Grant

Karin Musier-Forsyth (Professor 
and Ohio Eminent Scholar, 
Department of Chemistry and 
Biochemistry), together with 
co-PI/PD Dr. Jane Jackman 
(Professor of Chemistry and 
Biochemistry), renewed an 
10-slot predoctoral training 
grant in Cellular Molecular and 
Biochemical Sciences (2021-

2026). The Cellular Molecular and Biochemical Sciences 
Program (CMBP) draws faculty and trainees from four 
related molecular life sciences graduate programs: 
Microbiology, Molecular Cellular and Developmental 
Biology, Molecular Genetics, and the Ohio State 
Biochemistry Program. Four preceptors from the CRR 
include Drs. Musier-Forsyth, Panfil, Kwiek, and Green.
The goal of the CMBP is to create opportunities for 
student training not available through other programs 

on campus by providing: (1) a broader range of 
rotation choices, (2) interdisciplinary monthly meeting 
seminars and symposia, (3) coursework that includes 
an emphasis on the responsible conduct of research, 
scientific writing, rigor and reproducibility, and training 
in quantitative skills, (4) career-advancing components 
including professional development workshops 
specifically developed for this program, internship 
opportunities, and Individual Development Plans, and 
(5) faculty mentor training to ensure a holistic and 
supportive advisory environment conducive to trainee 
growth and development.
The unique combination of opportunities offered 
through the CMBP will continue to increase recruitment 
and retention of the very best graduate students, 
in particular from underrepresented minorities and 
students with disabilities.

Amanda Panfil Funded to Study the Effects of m6A RNA Modifications 
on the Biology of HTLV-1

Amanda Panfil, Assistant 
Professor, College of Veterinary 
Medicine and member of the 
Center for Retrovirus Research, 
has been awarded a two-year 
Ohio Cancer Research Award to 
study the effects of m6A RNA 
modifications on the oncogenic 
retrovirus HTLV-1.

Successful regulation of HTLV-1 gene expression 
allows the virus to evade immune detection, 
immortalize infected target cells and establish 
persistent infection. Consequently, regulation of viral 
gene expression directly contributes to its pathogenic 
potential.
This seed grant proposal will test the hypothesis that 
dynamic m6A modification of HTLV-1 RNA regulates 
viral gene expression and subsequent viral-mediated 
cellular proliferation and pathogenesis.
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Shan-Lu Liu and Colleagues Discover a New Function of HIV Restriction Factor 
SERINC in Potentiating the Type I IFN and NF-κB Signaling

Shan-Lu Liu, Professor in the 
Department of Veterinary 
Biosciences and Associate Director 
of the Center for Retrovirus Research 
published a paper in Science 
Signaling describing a novel function 
of HIV restriction factor SERINC in 
enhancing type I IFN and NF-κB 
signaling to inhibit infection by HIV 

and other viruses.
The SERINC (known as “serine incorporator”) proteins 
are the newest HIV host restriction factors that inhibit 
infection by HIV through their incorporation into 
virions. In this work, Dr. Liu and colleagues found that 
SERINC3 and SERINC5 exhibit a new antiviral activity 
by enhancing the expression of genes encoding type I 
and NF-κB signaling. SERINC5 was shown to interact 
with the outer mitochondrial membrane protein MAVS 
(mitochondrial antiviral signaling) and the E3 ubiquitin 
ligase and adaptor protein TRAF6, resulting in 
MAVS aggregation and polyubiquitylation of TRAF6. 
Knockdown of SERINC5 in target cells increased 
single-round HIV-1 infectivity, as well as infection by 

recombinant vesicular stomatitis virus (rVSV) bearing 
VSV-G or Ebola virus (EBOV) glycoproteins.
 Liu and colleagues also examined additional viruses 
and found that infection by an endemic Asian strain 
of Zika virus (ZIKV), FSS13025, was also enhanced 
by SERINC5 knockdown, suggesting that SERINC5 
has direct antiviral activities in host cells in addition 
to the indirect inhibition mediated by its incorporation 
into virions. Finally, Dr. Liu and colleagues provided 
evidence that the antiviral activity of SERINC5 is 
type I IFN–dependent. Together, this work uncovers 
a previously uncharacterized function of SERINC 
proteins in promoting NF-κB inflammatory signaling 
and type I IFN production, thus contributing to its 
antiviral activities.
Co-authors include Cong Zeng, Tianliang Li, Jingyou 
Yu, Yi-Min Zheng, Jacob Yount and Haitao Wen at 
The Ohio State University, and Abdul Waheed and 
Eric Freed at the NCI HIV Dynamics and Replication 
Program.
Read more: news.osu.edu/proteins-that-outwit-
emerging-and-re-emerging-viruses/

Nicholas Funderburg Receives an NIH R01 to Investigate Cardiovascular Disease 
Among People Living with HIV

Nicholas Funderburg, Associate 
Professor, Division of Medical 
Laboratory Science, School of 
Health and Rehabilitation Sciences 
received a four year, $2.8M R01 
from the National Heart, Lung, 
Blood and Sleep Institute (NHLBI) 
titled “ Plaque and Blood Derived 
Macrophages: A Multi-omic 
Assessment of Cardiovascular 

Disease (CVD) Pathogenesis in People Living with HIV 
(PLWH).

CVD is the leading cause of death among PLWH 
receiving antiretroviral therapy (ART) and there is ~2-
fold greater risk for CVD events in PLWH compared 
to the risk among HIV- individuals. In this grant, 
the Funderburg Lab will explore the transcriptional, 
phenotypic and functional capabilities of monocyte 
derived macrophages and compare them to the 

transcriptomic profiles of plaque derived macrophages 
in PLWH and in HIV negative individuals. 

Dr. Funderburg and colleagues hypothesize that 
ART, directly and indirectly through alteration of 
the lipidome, contributes to macrophage activation 
in PLWH and subsequently to increased CVD risk. 
Previous work from the Funderburg lab has linked 
activation of monocyte subsets and monocyte derived 
macrophages to increases in the concentration of 
multiple lipid classes that may contribute to the 
development of CVD.

This R01 will also assess the changes in lipid profiles, 
inflammation and macrophage activation in PLWH 
receiving statins as lipid lowering therapy. Overall, by 
exploring the mechanistic relationships among lipids, 
inflammation and monocyte/macrophage activation, 
this study may provide insights into the development 
of atherosclerotic disease in PLWH and in the general 
population.
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Karin Musier-Forsyth Awarded NIH R21 to Investigate the Mechanism of 
Selective Packaging of Primer tRNALys3 by HIV-1
Karin Musier-Forsyth, PhD 
(Professor and Ohio Eminent 
Scholar, Department of Chemistry 
and Biochemistry) received a two-
year, multi-PI R21 (Musier-Forsyth, 
Xiong) grant from NIH-National 
Institute of Allergy and Infectious 
Diseases to study HIV-1 packaging.

 Retroviral life cycles show absolute dependence on a 
host tRNA for initiation of reverse transcription of the 
viral genome. HIV-1 primes reverse transcription with 
host tRNALys3 and selectively enriches all tRNALys3 
isoacceptors in nascent virions at levels up to ten-fold 
higher than the cytoplasmic levels. This phenomenon of 

selective tRNALys3 packaging by HIV-1 was identified 
nearly three decades ago but the underlying structural 
basis remains elusive to this day.

Several studies have established LysRS (lysyl-
tRNA synthetase), the cognate cellular enzyme for 
aminoacylation of tRNALys3, as a critical player in tRNA 
packaging by HIV-1.

The overall goal of this work is to establish a 
mechanistic and structural basis for selective packaging 
by (1) establishing the biochemical basis of the tRNA 
packaging complex formation; and (2) obtaining a high-
resolution structure of the tRNA packaging complex.

Jesse Kwiek Awarded NIH R01 to Study Low Birth Weight and Mortality 
to Children Born to Mothers Living with HIV

Jesse Kwiek, Associate Professor, 
Department of Microbiology and CRR 
member, co-PI Marcel Yotebieng 
(Albert Einstein College of Medicine) 
and Co-Investigators Joan-Miquel 
Balada-Llasat (Ohio State), Nicholas 
Funderburg (Ohio State), Nichole Klatt 
(U of Minnesota), and Matt Sullivan 

(Ohio State) received a five-year NIH MPI R01 entitled 
“HIV/ART, Low Birth Weight (LBW), and Mortality 
in HIV-exposed Uninfected Children: A Translational 
Mechanistic Study.” 

To better understand how HIV/ART increases the 
risk of LBW, this study will use a well-characterized 
cohort of women living with HIV enrolled in a trial 
of data-driven continuous quality intervention to 
improve long term outcomes of ART in Kinshasa, 
Democratic Republic of Congo; the specific focus is on 
HIV-associated inflammation, immune activation, and 
microbial communities in the context of universal ART. 
A cohort of 600 women living with HIV on ART and 
600 HIV-negative control along with their HIV-exposed 
uninfected (HEU) and HIV unexposed (HU) infants 

will be recruited and followed up through delivery and 
up to 12 months postpartum to determine how HIV/
ART-induced placental dysfunction (Aim 1) or microbial 
dysbiosis (Aim 2) modulate the risk of LBW and 
subsequent infant mortality.

Using biological specimens obtained from those 
women, we will document histopathologic placental 
abnormalities (e.g. necrosis) and measure levels of 
markers of inflammation, immune activation and 
microbial translocation. Cutting-edge microbiome and 
virome toolkit with machine learning and ecosystem 
modeling approaches will be used to evaluate 
associations between these entities and inflammation 
and LBW, as well as in silico test myriad mechanistic 
hypotheses derived from functional analyses.

 These studies will provide insight into the biological 
mechanism(s) associated with increased risk of LBW 
among HIV-exposed infants and could ultimately 
identify an optimal HIV treatment or care modality 
for pregnant WLH: one which promotes maternal 
health, prevents HIV mother-to-child transmission and 
maximizes infant survival.
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Kai Xu Joins the Ohio State Faculty and Center for Retrovirus Research
Kai Xu, PhD was recruited to join 
the Department of Veterinary 
Biosciences in the College of 
Veterinary Medicine and the Center 
for Retrovirus Research. Dr. Xu 
received his doctoral degree at 
Cornell University in the laboratory 
of Dr. Dimitar Nikolov, where 
his dissertation focused on the 
structure and function of neuronal 

receptors and viral entry. As postdoctoral researcher 
in the laboratory of Dr. Peter Kwong at the Vaccine 
Research Center, he developed a new antibody-
guided and structure-based strategy for HIV vaccine 
development. 

Dr. Xu studied the structure and function of membrane 
fusion proteins, especially HIV-1 Env. He has applied 
rational design to HIV vaccine and invented a fusion 
peptide-based HIV vaccine that can induce broadly 
neutralizing antibodies in multiple animal experimental 
models including non-human primates. His studies 
have paved the way for the future development of 
effective HIV vaccine. The Xu lab will continue improve 

the efficacy of the HIV vaccine, as well as develop 
vaccines and immunotherapies for various other 
infectious pathogens, by incorporating recently 
developed technologies including nanoparticle 
epitope display, rapid affinity-matured nanobody 
generation, and multi-specificity antibody 
engineering.

Dr. Xu has actively worked on projects with several 
faculty members in the department, including Drs. 
Shan-Lu Liu, Amit Sharma, Jianrong Li and Prosper 
Boyaka. He is eagerly seeking collaboration with 
other members, as well as recruiting talented 
students and postdocs. 

The Xu laboratory applies structural biology 
approaches (including X-ray crystallography and 
electron microscopy) to interpret viral glycoproteins 
and their interaction with host receptors and broadly 
protective antibodies. The goals of Dr. Xu’s research 
are to broaden the understanding of the mechanism 
of viral entry and antibody protection and to provide 
structural and dynamic insights to assist in antiviral 
vaccine and drug development. 

Welcome Kai! 
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The Center for Retrovirus Research
2021 Distinguished Research Career Award
Wei-Shau Hu, Ph.D was selected by 
the Center for Retrovirus Research 
of The Ohio State University to 
receive the 2021 Distinguished 
Research Career Award in 
recognition of her substantial 
body of work contributing to 
our understanding of retroviral 
recombination, RNA packaging and 
virus assembly. 

Dr. Hu received her Ph.D. in 
Genetics from the University of 
California, Davis in 1987, where 
she studied the mechanisms of 
DNA recombination that lead 
to human α-thalassemia in Dr. 
James Shen’s laboratory. Under 
Dr. Howard Temin’s guidance, 
Dr. Hu studied the mechanisms 
of retroviral recombination as a 
postdoctoral fellow at the University 
of Wisconsin-Madison. Dr. Hu 
joined the faculty of West Virginia 
University in 1991 as an assistant 
professor in the Department of 
Microbiology and Immunobiology 
and the Mary Babb Randolph 
Cancer Center. She was promoted 
to associate professor with tenure 
in 1998. In 1999, she joined the 
National Cancer Institute (NCI) as 
Senior Investigator and Head of 
the Viral Recombination Section in 
the HIV Drug Resistance Program 
(renamed the HIV Dynamics and 
Replication Program in 2015).

Dr. Hu was an organizer of the 2009 
Cold Spring Harbor Laboratory 
Retroviruses Meeting. She served 
as the Frederick representative of 
Women Science Advisors for the 
NCI from 2012 to 2016 and as a 
member of the AIDS Molecular and 
Cellular Biology Study Section of 
the National Institutes of Health 
extramural grant funding programs 
from 2010 to 2016. She currently 
serves as a member of the HIV 
Interactions in Viral Evolution (HIVE) 
Center, NCI Promotion Review 
Panel, and the steering committee of 
NCI RNA Biology Initiative.

Dr. Hu’s research has been focused 
on HIV and she is an international 
leader in retroviral recombination, 
RNA packaging, and virus assembly, 
with numerous publications in 
outstanding journals, such as 
Science, PNAS, Molecular Cell, and 
PLoS Paths. Her innovations in 
combining molecular biology and 
biochemical approaches with state-
of-the-art microscopy techniques for 
single-virion particle analysis have 
led to significant advancements in 
HIV molecular virology research. 
Dr. Hu was elected as a Fellow of 
American Academy of Microbiology 
in 2021.

Dr. Hu’s distinguished award 
lecture was entitled “How Does 
HIV-1 Transfer Genetic Information 
to Its Progeny?” Her virtual visit 
was sponsored by the Center for 
Retrovirus Research, Department 
of Veterinary Biosciences, 
Infectious Disease Institute, and the 
Comprehensive Cancer Center.

Dr. Hu holds the 2021 Distinguished 
Career Award crystal.
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Meetings

Graduate Student, Post-doc, and 
Research Scientists Awards and 
Positions

Viruses 2022: At the Leading Edge of Virology 
Research 
April 5-8, 2022 (Virtual). 
viruses2022.sciforum.net

20th International Conference on Human 
Retrovirology: HTLV and Related Viruses 
May 8-11, 2022 Melbourne Australia 
(Virtual). 
htlvconference2022.com/

Cold Spring Harbor Laboratory “Retroviruses” 
May 23-28, 2022, Cold Spring Harbor, NY

32nd Workshop on Retroviral Pathogenesis 
October 12-16, 2022, Vail, CO

Victoria Maksimova (Panfil Lab) was awarded 
a two-year Pelotonia Graduate Fellowship 
2021-23

Shihyoung Kim (Kim Lab) was awarded a 
C. Glenn Barber stipend and tuition award 
2021-22

Anna C Smith (Sharma Lab) was awarded a 
C. Glenn Barber stipend and tuition award 
2021-23

Christina Ross (Musier-Forsyth lab) was 
awarded a CMBP T32 Fellowship 2021-22

Paola Loperena-Gonzalez (Kweik lab) was 
awarded a CMBP T32 Fellowship 2021-22

Manuja Gunasena (Liyanage Lab) 2021 CCTS 
Annual Meeting Poster Award

Manuja Gunasena (Liyanage Lab) IDI Fall 
2021- Trainee Transformative Research 
Grant Award

Tatum Skladany (Liyanage Lab) 2021 Second-
Year Transformational Experience Program 
(STEP) Award

Rajni Kant Shukla (Sharma Lab) IDI Trainee 
Transformative Research Grant “Developing 
Robust Methods for Noninvasive SIV 
Detection” 2021

Nicholas Chesarino (Sharma Lab) New 
Investigator Award from the University of 
Washington/Fred Hutch Center for AIDS 
Research (CFAR). 2021

Selected Grants and Recognitions
R01 HL158592-01 (Funderburg) 
“Plaque and Blood Derived Macrophages: A Multi-omic 
Assessment of CVD Pathogenesis in PLWH” (2021-2024)

Ohio Cancer Research (Panfil) 
“The Effects of m6A RNA Modifications on the Oncogenic 
Retrovirus HTLV-1” (2021-2022)

IDI Host Defense and Microbial Biology Grant Application Support 
(Liyanage) “Retooling NK Cells for an Effective HIV Vaccine” 
(2021-2022) 

R01HD105526 (MPI: Kwiek, Yotebieng) 
“HIV/ART, Low Birth Weight, and Mortality in HIV-Exposed 
Uninfected Children: A Translational Mechanistic Study” (2021-
2026)

R21 AI157890-01 (MPI: Musier-Forsyth, Xiong) 
“Mechanism of Selective Packaging of Primer tRNALys3 by HIV-1” 
(2021-2023)

R35 GM141880 (PI: Musier-Forsyth) 
“Translational Quality Control by Trans-editing Domains” (2021-
2026)

U18 U18TR003807 (PI: Reategui; Co-PI Liu) 
“Multi-parametric Integrated Molecular Detection of SARS-
CoV-2 from Biofluids by Adapting Single Extracellular Vesicle 
Characterization Technologies” (2021-2022)

NIH T32 GM141955 (co-PI/PD: Musier-Forsyth, Jackman) 
Cellular, Molecular and Biochemical Sciences Program (CMBP) 
Predoctoral training grant (2021-2026)

Young Investigator Award (Liyanage) 
HIV Vaccine Trial Network, Early Stage Investigator conference, 
Portland, OR.

Microbial Infection & Immunity Pilot Grant (Sharma) 
“Small molecule and macrocyclic peptide inhibitors for therapeutic 
targeting of SARS-CoV-2” (2021)

Patent: Inventors Drs. Larue and Sharma (Ohio State) 
“Peptide Inhibitors for the Treatment and Prevention of 
Coronavirus Infections”

Patent: Inventors Drs. Larue, Li, Foster, and Enming Xing (Ohio 
State), Dr. Gao, Wei Lou, and Shu Ning (UCLA) “Bet Protein 
Inhibitors and Use Thereof”

2021 Graduates 
and Passage of Candidacy Exam
Shuohui Liu (Musier-Forsyth lab) successfully completed PhD
Jonathan Kitzrow (Musier-Forsyth lab) successfully completed PhD
Krithika Karthigeyan (Kwiek lab) successfully completed PhD
Danni Jin (Musier-Forsyth lab) successfully completed PhD
Yingke Tang (Musier-Forsyth lab) successfully completed PhD
Yehong Qiu (Musier-Forsyth lab) successfully passed candidacy
Christina Ross (Musier-Forsyth lab) successfully passed candidacy
Panke Qu (Liu Lab) successfully passed candidacy
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Selected Publications
Biswas A, Zhou D, Fiches GN, Wu Z, Liu X, Ma Q, Zhao W, Zhu J, Santoso NG*. Inhibition of polo-like kinase 1 

(PLK1) facilitates 1 reactivation of gamma-herpesviruses and their elimination. PLoS Pathogens. 2021 17(7): 
e1009764. 

Bowman ER, Cameron CMA, Avery A, Gabriel J, Kettelhut A, Hecker M, Sontich CU, Tamilselvan B, Nichols CN, 
Richardson B, Cartwright M, Funderburg NT, Cameron MJ. Levels of Soluble CD14 and Tumor Necrosis Factor 
Receptors 1 and 2 May Be Predictive of Death in Severe Coronavirus Disease 2019. J Infect Dis. 2021 Mar 
3;223(5):805-810. doi: 10.1093/infdis/jiaa744.

Chaudhary NS, Kind T, Willig AL, Saag MS, Shrestha S, Funderburg N, Wiener HW, Overton ET, Irvin MR. 
Changes in lipidomic profile by anti-retroviral treatment regimen: An ACTG 5257 ancillary study. Medicine 
(Baltimore). 2021 Jul 30;100(30):e26588. doi: 10.1097/MD.0000000000026588.

Cheng X, Joseph A, Castro V, Chen-Liaw A, Skidmore Z, Ueno T, Fujisawa JI, Rauch DA, Challen GA, Martinez MP, 
Green PL, Griffith M, Payton JE, Edwards JR, Ratner L. Epigenomic regulation of human T cell leukemia virus by 
chromatin-insulator CTCF. PLoS Pathog. 2021 May 21;17(5):e1009577.

Dirajlal-Fargo S, Sattar A, Yu J, Albar Z, Chaves FC, Riedl K, Kityo C, Bowman E, McComsey GA, Funderburg 
N. Lipidome association with vascular disease and inflammation in HIV+ Ugandan children. AIDS. 2021 Aug 
1;35(10):1615-1623. doi: 10.1097/QAD.0000000000002923. 

Evans JP, Liu S-L. Role of host factors in SARS-CoV-2 Entry. J Biol Chem 2021 297(1):100847.

Fouda GGA, Kwiek JJ, Yotebieng M. Safety of breastfeeding by mothers with COVID-19: New evidence from 
Israel. Invited commentary (editor reviewed), Pediatrics 2021, Apr 13; e2020049772.

Harpster C, Boyle E, Musier-Forsyth K, Kankia B. HIV-1 genomic RNA U3 region forms a stable quadruplex-
hairpin structure. Biophys Chem, 2021 May;272:106567.

Ishio T, Kumar S, Shimono J, Daenthanasanmak A, Dubois S, Lin Y, Bryant BR, Petrus MN, Bachy E, Huang 
DW, Yang Y, Green PL, Hasegawa H, Maeda M, Goto H, Endo T, Yokota T, Hatanaka KC, Hatanaka Y, Tanaka 
S, Matsuno Y, Yang Y, Hashino S, Teshima T, Waldmann TA, Staudt LM, Nakagawa M. Genome-wide 
CRISPR screen identifies CDK6 as a therapeutic target in Adult T-cell leukemia/lymphoma. Blood. 2021 Nov 
24:blood.2021012734. doi: 10.1182/blood.2021012734. Online ahead of print.

Karthigeyan KP, Zhang L, Loiselle DR, Haystead TAJ, Bhat M, Yount JS, Kwiek JJ. A bioorthogonal chemical 
reporter for fatty acid synthase-dependent protein acylation. J Biol Chem. 2021 Nov;297(5):101272. doi: 
10.1016/j.jbc.2021.101272. Epub 2021 Oct 1.

Kim E, Attia Z, Woodfint RM, Zeng C, Kim SH, Steiner HE, Shukla RK, Liyanage NPM, Ghimire S, Li J, 
Renukaradhya GJ , Satoskar AR, Amer AO, Liu S-L, Cormet-Boyaka E , Boyaka PN. Inhibition of elastase 
enhances the adjuvanticity of alum and promotes anti-SARS-CoV-2 systemic and mucosal immunity. Proc Natl 
Acad Sci USA. 2021 Aug 24;118(34):e2102435118. doi: 10.1073/pnas.2102435118.

Kim DH, Lee J, Kim S, Lillehoj HS, Lee K., Hypertrophy of Adipose Tissues in Quail Embryos by in ovo Injection of 
All-Trans Retinoic Acid. Front Physiol. 2021 May 21;12:681562. doi: 10.3389/fphys.2021.681562. eCollection.

Kotlar RM, Jones ND, Senavirathne G, Gardner AM, Messer RK, Tan YY, Rabe AJ, Fishel R, Yoder KE. Retroviral 
prototype foamy virus intasome binding to a nucleosome target does not determine integration efficiency. J Biol 
Chem 2021, 296:100550.

Kudryashova E, Zani A, Vilmen G, Sharma A, Lu W, Yount JS, Kudryashov DS. Inhibition of SARS-CoV-2 Infection 
by Human Defensin HNP1 and Retrocyclin RC-101. J Mol Biol. 2021 Sep 3:167225.
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Selected Publications - continued

LaRue RC, Xing E, Kenney AD, Zhang Y, Tuazon JA, Li J, Yount JS, Li PK, Sharma A. Rationally designed 
ACE2-derived peptides inhibit SARS-CoV-2. 2021, Bioconjugate chemistry 32, 215-223. 10.1021/acs.
bioconjchem.0c00664.

Liu S, Koneru PC, Li W, Pathirage C, Engelman AN, Kvaratskhelia M, Musier-Forsyth K. HIV-1 Integrase binding to 
genomic RNA 5′-UTR induces local structural changes in vitro and in vivo. Retrovirology, 2021 Nov 22;18(1):37.

Lu M, Xue M, Wang HT, Kairis EL, Ahmad S, Wei J, Zhang Z, Liu Q, Zhang Y, Gao Y, Garcin D, Peeples ME, Sharma 
A, Hur S, He C, Li J. Nonsegmented negative-sense RNA viruses utilize N6-methyladenosine (m6A) as a 
common strategy to evade host innate immunity. J Virol. 2021 Apr 12;95(9).

Lu M, Dravid P, Zhang Y, Trivedi S, Li, A, Harder O, Mahesh KC, Chaiwatpongsakorn S, Zani, A, Kenney A, Zeng 
C, Cai, C, Ye C, Liang X, Shimamura M, Liu, S-L., Boyaka PN, Qiu, J, Martinez-Sobrido L, Yount J, Peeples, M, 
Kapoor A, Niewiesk S, Li J. 2021. A safe and highly efficacious measles virus-based vaccine expressing SARS-
CoV-2 stabilized prefusion spike. Proc. Natl. Acad. Sci. USA. Mar 23;118(12): e2026153118.

Luo Z, Li M, Li T, Lv Z, Ye Z, Cisneros WJ, Zhang J, Yuan L, Hultquist JF, Migueles SA, Zhu J, Jiang W. Differential 
expression of cREM/ICER isoforms is associated with the spontaneous control of HIV infection. mBio. 2022 
13(1): e01979-21.

Nikolaitchik OA, Liu S, Kitzrow JP, Liu Y, Rawson JMO, Shakya S, Cheng Z, Pathak VK, Hu WS, Musier-Forsyth, K. 
Selective packaging of HIV-1 RNA genome is guided by the stability of 5′-untranslated region polyA stem. Proc 
Natl Acad Sci USA. 2021 Dec 14;118(50):e2114494118.

Panfil AR, Green PL. HTLV-1 and HTLV-2. In: Encyclopedia of Virology Fourth Edition. Bramford D and 
Zuckerman M, editors. Vol 2, 2021, Pages 528-539. Elsevier. https://doi.org/10.1016/B978-0-12-809633-
8.21225-9.

Rabe AJ, Tan YY, Larue RC, Yoder KE. Prototype foamy virus integrase displays unique biochemical activities 
among retroviral integrases. Biomolecules 2021, 11:1910. 

Silva de Castro I, et al, Liyanage NPM, et al. Anti-V2 antibodies virus vulnerability revealed by envelope V1 
deletion in HIV vaccine candidates.iScience. 2021 Jan 9;24(2):102047. doi: 10.1016/j.isci.2021.102047. 
eCollection 2021 Feb 19.

Sumner C, Kotani, O, Liu S, Musier-Forsyth K, Sato, H, and Ono, A. Molecular determinants in tRNA D-arm 
required for inhibition of HIV-1 Gag membrane binding. J Mol Biol, 2021 Dec 6; 434(2):167390.

Suryawanshi GW, Arokium H, Kim S, Khamaikawin W, Lin S, Shimizu S, Chupradit K, Lee YJ, Xie Y, Guan X, 
Suryawanshi V, Presson AP, An DS & Chen ISY, Longitudinal clonal tracking in humanized mice reveals 
sustained polyclonal repopulation of gene-modified human-HSPC despite vector integration bias, Stem Cell Res 
Ther 2021, 12, 528.

Turman JM, Cheplowitz AM, Tiwari C, Thomas T, Joshi D, Bhat M, Wu Q, Pong E, Chu SY, Szymkowski DE, Sharma 
A, Seveau S, Robinson JM, Kwiek JJ, Burton D, Rajaram MVS, Kim J, Hangartner L, Ganesan LP. Accelerated 
clearance and degradation of cell-free HIV by neutralizing antibodies occurs via FcγRIIb on liver sinusoidal 
endothelial cells by endocytosis. J Immunol. 2021 Mar 15; 206(6):1284-1296.

Vilmen G, Smith AC, Benet HC, Shukla RK, Larue RC, Herschhorn A, Sharma A. Conformation of HIV-1 Envelope 
governs rhesus CD4 usage and simian-human immunodeficiency virus replication. mBio. 2022 13(1). 
DOI:10.1128/mBio.02752-21. 

Weissman JD, Singh AK, Devaiah BN, Schuck P, LaRue RC, Singer DS. The intrinsic kinase activity of BRD4 spans 
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