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https://doi.org/10.1101/2023.05.02.539021



16. Scott, MR, Zong W, Ketchesin KD, Seney ML, Tseng, GC, Zhu, B*, McClung CA*. (* co-corresponding authors).
Twelve-hour rhythms in transcript expression within the human dorsolateral prefrontal cortex are altered in
schizophrenia. PLoS Biology (2023). DOL: https://doi.org/10.1371/journal.pbio.3001688
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Philips, K., He, B., Jung, S.Y., Song, Y., Zhu, B., Xu, R. and Feng Q. Acetylation of histone H3K27 signals the
transcriptional ~ elongation  for  estrogen receptor alpha. Communications  Biology (2020);
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http://stm.sciencemag.org/content/9/396/caan6728 .full]

[Featured in the Scientist magazine: http://www.the-
scientist.com/?articles.view/articleNo/49603/title/Mammals-May-Have-a-12-hour-Clock/].
37. Suresh, S., Durakoglugil, D., Zhou X., Zhu, B., Sarah, C., Xing C., Xie X.J., York, B. and O’Donnell, K. SRC-

2-mediated coactivation of anti-tumorigenic target genes suppresses MY C-induced liver cancer. PLoS Genetics
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and regulation of HRAS1-induced senescence. Presented at the American Association for Cancer Research Annual
Meeting (2012)

65. Borland, M.G., Lee, C., Albrecht, P.P., Lahoti, T.S., Zhu, B., Gonzalez, F.J. and Peters, J.M. Receptor- and ligand-
dependent functions of PPARB/d and PPARY on cell proliferation in the A431 human carcinoma cell line. Presented
at the Society of Toxicology Annual Meeting (2012).

66. Albrecht, P.P., Balandaram, G., Ferry, C., Borland, M.G., Zhu, B., Gonzalez, F.J and Peters, J.M. Effect of stable
over-expression of PPARPB/S in Huh7 cells. Presented at the Society of Toxicology Annual Meeting (2012).

67. Zhu, B., Kang, S., Markell, L.K., Krishnan, P., Torsell, N.E., Gonzalez, F.J. and Peters, J.M. Over-expression of
ubiquitin C inhibits exacerbated chemically-induced skin tumorigenesis in Pparf/6-null mice. Presented at the
Society of Toxicology Annual Meeting (2012).

68. Ferry, C.H., Zhu, B., Lahoti, T.S., Gonzalez, F.J. and Peters, J.M. Enhanced inhibition of cell proliferation in
human colon cancer DLD1 cells over-expressing PPARy. Presented at the Society of Toxicology Annual Meeting
(2012).

69. Zhu,B., Khozoie, C., Bility, M.B., Blazanin, N., Glick, A.B., Gonzalez, F.J. and Peters, J.M.. Anti-oncogenic role
of peroxisome proliferator-activated receptor-f/6 (PPARP/6) involves regulation of viral Hras1 (v-Hrasl1)-induced
senescence and endoplasmic reticulum (ER) stress in mouse primary keratinocytes. Presented at the American
Association for Cancer Research Annual Meeting (2011).

70. Zhu, B., Bility, M.T., Blazanin, N., Glick, A.B., Gonzlaez, F.J. and Peters, J.M. Peroxisome proliferator-activated
receptor- /6 (PPAR P/8) inhibits viral Hrasl (v-Hrasl)-induced neoplastic/malignant transformation of mouse
primary keratinocytes. Presented at the Society of Toxicology Annual Meeting (2011).

71. Palkar, P.S., Borland, M.B., Khozoie, C., Zhu, B., Lee, C., Gonzalez, F.J. and Peters, J.M. Stable over-expression
of PPARP/6 and PPARY to examine receptor signaling in human HaCaT keratinocytes. Presented at the Society of
Toxicology Annual Meeting (2011).

72. Zhu, B., Bility, M.T., Blazanin, N., Glick, A.B., Gonzalez, F.J. Peters, J.M. Peroxisome proliferator-activated
receptor- /6 (PPAR B/6) inhibits viral Hrasl (v-Hrasl)-induced neoplastic transformation of mouse primary
keratinocytes. Presented at the Society of Toxicology Annual Meeting (2010).

73. Zhu, B., Bility, M.T., Blazanin, N., Glick, A.B., Kang, B.-H., Gonzalez, F.J. and Peters, J.M. Combining ligand
activation of peroxisome proliferator-activated receptor-f/6 (PPAR[/3) and inhibition of cyclooxygenase-2 (COX?2)
activity exerts both chemopreventive and chemotherapeutic effects on skin tumorigenesis. Presented at the Society
of Toxicology Annual Meeting (2009).



PROFESSIONAL ACTIVITIES

TEACHING: (all counts toward Education Credit Unit)

Lectures and seminars:

e Guest lecturer: CPCB seminar series. University of Pittsburgh. Sep 21st, 2018

e Guest lecturer: Medical Scientist Training Program Journal Club series, Nov 19th, 2019.

e Guest lecturer: MSMGDB 3560: Molecular Mechanisms of Longevity & Aging, 2022-present.
Post-docs mentored:

Heather Balance, Ph.D. 2018 to 2022

Baby Anjum, Ph.D. 2020

Syeda Kubra, Ph.D. 2022 to 2025.

Imran Jamal, Ph.D. 2024 to present.
Graduate students mentored:

William Dion M.S., Integrative System Biology Graduate Program: 2020 to 2025. Will Dion was supported by a
T32 Training Grant from the center for circadian and sleep science and is currently supported by a F31
fellowship from NIA.

Michelle Sun., Master of Science in Biostatistics Graduate Program: 2022 to 2024.

Haokun Wang, B.S. CBMP program, 2023 to present.

Yu Bian, B.S. CMP program, 2024 to present.
Thesis committee for graduate students:

Kaitlyn Peterson, Neuroscience Graduate Program, University of Pittsburgh: 2021 to 2025.

Tianyi Zhou, Biology Graduate Program, University of Houston: 2021 to 2024.

Ankit Sharma, Integrative system Biology Program/MSTP, University of Pittsburgh, 2023 to present.
Graduate students that did rotations in the lab:

Jiwon Lee, CPCB program, 2020

William Dion, ISB program, 2020

Margaret Champion, ISB program, 2020

Jing Zhang, IBGP program, 2021

Ramya Donepudi, ISB program, 2021

Haokun Wang, IBGP program, 2022

Maci Chambers, IBGP program, 2024

Yu Bian, CMP program, 2024

Sam Vazquez, CMP program, 2025



Undergraduate students mentored:

Jane Lee: 2020 to present, including being awarded Summer Undergraduate Research Award (SURA) fellowship
from 05/2020 to 08/2020, and awarded Summer Undergraduate Research Program (SURP) fellowship from
06/2021 to 08/2021.

Claire Cheng: 2020 to 2021
Saad Irfan: 2020
Talia Piretra: 2020
Daniella Santucci: 2021 to 2023
Claire Dupont: 2022 to 2023
Nathan Ritchey: 2022 SURP student
Aishwarya Ponna: 2022 to 2024
Maci Chambers: 2023 SURP student
Aryan Bangalore: 2023 SURP student
Eleanor Ickes: 2023-2024
Evan Lan: 2023-present
Hannah Luong: 2022-2025, 2024 SURP student
Brooke Hudec: 2025-present
Nabil Vahora: 2025-present
Other teaching related activities:
Joint CMU-Pitt Program in Computational Biology (CPCB) graduate students’ admission committee: 2019 to 2021

Interdisciplinary Biomedical Graduate Program (IBGP) graduate students’ admission committee: 2020 to 2024.

RESEARCH:

1. Grant support:
Current Grant Support:

NIGMS

R35GM157978

Decoding the functions of nuclear speckle in protein quality control
Principal Investigator

$2,598,750 (total amount) 06/01/2025-04/31/2030

Hevolution/AFAR New Investigator Awards in Aging Biology and Geroscience
Rejuvenation of nuclear speckles to delay aging

Principal Investigator

$375,000 (total amount) 01/01/2024-12/31/2026

Richard King Mellon Foundation

Nuclear speckle rejuvenation to delay aging.
Principal Investigator

$250,000 (total amount) 06/01/2023-12/31/2025



Foundation Fighting Blindness

Nuclear speckle rejuvenation to treat retinitis pigmentosa
Co-investigator (Yuanyuan Chen, PI)

$150,000/year (subaccount total) 04/2024-04/2027

National Institute of Diabetes, Digestive, and Kidney Diseases
RO1DK114356-06A1

Metabolic Impacts of Type II Interferon Signals in Obesity
Co-investigator (Sean Hartig, PI at BCM)

$36,240/year (direct cost for Pitt subaward) 07/01/2022-06/30/2026

National Institute of Diabetes, Digestive, and Kidney Diseases
RO1DK134581-01A1

Deciphering the physiology of neonatal beige adipocytes
Co-investigator (Sadeesh K. Ramakrishnan, PI)

$9,056/year (direct cost) 03/13/2024-02/28/2028

Prior Grant Support:

NIH Director’s New Innovator Award

DP2GM 140924

Decoding the regulation and functions of mammalian 12h-clock.
Principal Investigator

$300,000/year (direct cost) 9/30/2020 — 5/31/2025

National Institute of Aging

R21AG071893

Ultradian to circadian transcriptome re-wiring underlies liver aging.
Principal Investigator

$275,000 (total amount for direct cost) 09/15/2022-05/31/2025

National Science Foundation (1703170)

EAGER: Collaborative Research: Data Science Applications In Cyberphysical Systems for Health
Co-principal investigator

09/07/2017-08/31/2018

American Diabetes Association Junior Faculty Development Award
Boosting the hepatic 12h clock to prevent non-alcoholic fatty liver diseases.
Principal Investigator

$138,000/year 1/1/2018-12/31/2021

UPMC Competitive Medical Research Fund (CMRF) Research Award
Uncovering novel mechanisms of epigenetic and metabolic regulation of mammalian 12h-clock

Principal Investigator
$20,000/year 7/1/2019-6/30/2021

Pittsburgh Liver Research Center Pilot & Feasibility Research Award
12h-to 24h reprogramming drives NAFLD

Principal Investigator

$25,000/year 9/1/2020-9/1/2021

2. Patents:

REPURPOSING PYRVINIUM AS AN EFFECTIVE THERAPEUTIC DRUG TO REDUCE TAUOPATHY, Pending

Repurposing pyrvinium as an effective therapeutic drug to treat Retinitis Pigmentosa (RP), Pending
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3. Seminars and invited lectureships related to your research:

11

Invited Speaker, Center for Translational Environmental Health Research annual symposium: Tick Tox:” Circadian
Rhythms and the Environment”. Nov 30th, 2016. Texas A&M University.

Invited Speaker, Post-doctoral Scientific Seminar. Sep 15th, 2017. Baylor College of Medicine.

Invited Speaker, Department of Pharmacology and Toxicology at University of Utah, Oct 31st, 2017

Invited Speaker, Department of Integrative Biology and Physiology at University of Minnesota Medical School, Nov
13th, 2017

Invited Speaker, Aging Institute at University of Pittsburgh School of Medicine, Nov 20th, 2017

Invited Speaker, College of Agriculture and Life Sciences at the North Carolina State University, Feb 19th, 2018
Invited Speaker, CPCB seminar series. University of Pittsburgh. Sep 21%, 2018

Invited Speaker, Bridgeside Point Research Forum, University of Pittsburgh, Nov 15™, 2018.

Invited Speaker, Pittsburgh Institute for Neurodegenerative Diseases, University of Pittsburgh, Jan 16™, 2019
Invited Speaker, 12/12 Senior Vice Chancellor Research Seminar Series, University of Pittsburgh, Feb 8" 2019

Invited Speaker, Keynote speaker at University of Pittsburgh Center for Sleep and Circadian Science Retreat, April
8™, 2019

Invited Speaker, DOME Research Seminar Series, University of Pittsburgh, Sept 25", 2019

Invited Speaker, First Annual "Summer Sleep and Circadian Workshop in Indispensable Methods” Workshop at
Center for Sleep and Circadian Science. Aug 11™, 2020.

Invited Speaker, University of Pittsburgh Center for Sleep and Circadian Science Sleep Grand Rounds. Jan 7%, 2021.
Invited Speaker, University of Pittsburgh Pittsburgh Liver Research Center Seminar Series. Jan 19™, 2021.

Invited Speaker, 2™ International Conference on Cell and Experimental Biology (CEB-2021). July 14™ 2021. Virtual
presentation.

Invited Speaker, University of Pittsburgh Department of Developmental Biology. Dec 1%, 2021. Virtual presentation.
Invited Speaker, University of Pittsburgh Department of Biological Sciences. Jan 31%, 2022. Hybrid presentation.

Invited Speaker, University of Oklahoma Health Science Center/Oklahoma Medical Research Foundation/Oklahoma
Nathan Shock Center on Aging. Feb 4™, 2022. Virtual presentation.

Invited Speaker, University of Pennsylvania Center for Molecular Studies in Digestive & Liver Diseases. April 21,
2022. Virtual presentation.

Invited Speaker, University of Pittsburgh Magee-Women’s Research Institute. April 27", 2022.

Invited Speaker, Chinese Society for Biological Rhythms Seminar Series 2022. Sep 11™, 2022. Virtual presentation.

Invited Speaker, Joint meeting of American Society for Cell Biology (ASCB) and European Molecular Biology
Organization (EMBO) at the Special Interest Subgroup session: “Biological time control: from the discovery of
fundamental principles to the development of novel experimental and theoretical approaches”. Dec 3™, 2022.

Invited Speaker, Vascular Medicine Institute, University of Pittsburgh, Jan 18", 2023.

Invited Speaker. ER stress Journal Club. Sep 12%, 2023. Virtual presentation.

Invited Speaker. Bench-to-bedside Medical Grand Rounds. Oct 3™, 2023. University of Pittsburgh, School of
Medicine.

Invited Speaker, 9" Annual Great Lake Nuclear Receptor Conference, Oct 19"-Oct 20", 2023. Roswell Park
Comprehensive Cancer Center.

Invited Speaker, Latin American Symposium on Chronobiology, Oct 25" to Oct 28", 2023. Riviera Maya, Mexico.

Selected Speaker, EMBL symposium: Biological oscillators: rhythms and synchronization across scales. March 19-
22,2024. Heidelberg, Germany.

Selected Speaker, CSHL meeting: Protein Homeostasis in Health and Disease, Apr 24" to Apr 28", 2024. Cold Spring
Harbor, NY, USA.

Invited Speaker, Westlake University, Hangzhou, China, June 17™, 2024.
Invited Speaker, Stomatology Hospital, Zhejiang University School of Medicine, Hangzhou, China, June 18", 2024.



e Invited Speaker, Xiangya School of Medicine, Changsha, China, June 19, 2024,

e Invited Speaker, Center for Quantitative Biology, Peking University, Beijing, China, June 24" 2024.
e Invited Speaker. ER stress Journal Club. Sep 10", 2024. Virtual presentation.

e Invited Speaker, University of California, Berkely, Oct 11™, 2024.

e Invited Speaker, 2024 PKU bioNET, Buck Institute for Research on Aging, Oct 12, 2024.

e Invited Speaker, American Society for Cell Biology (ASCB) at the Special Interest Subgroup session: “Biological
Time Control: From Fundamental Principles to the Development of Novel Approaches”. Dec 10th, 2024.

e Invited Speaker, ADRC special seminar, University of California, San Diego, Dec 17®, 2024.
e Invited Speaker, PKUBIO100 Academic Forum, Peking University, Beijing, China. May 3™ to May 4", 2025
e Invited Speaker, Steel City Condensates 2025 Symposium, Carnegie Mellon University, May 22", 2025.

e Invited Speaker, Hevolution/AFAR New Investigator Grantee Conference and The Paul F. Glenn/AFAR Conference
on the Biology of Aging, Ritz-Carlton Bacara, Santa Barbara, California, May 27-30, 2025.

4. Other research-related activities.
Serve on the Research Grant Review Committee of American Diabetes Association’s Core Research Program, 2019
to 2024.

Ad hoc grant reviewer for UK Wellcome Trust Foundation.

Ad hoc peer reviewer for Nucleic Acids Research, eLife, Science Translational Medicine, Cell Reports, Hepatology,
Communications Biology, Scientific Report, Cell Death & Disease, Molecular and Cellular Biology, Journal of
Molecular Cell Biology, Journal of Steroid Biochemistry and Molecular Biology, Experimental Eye Research,
Toxicological Sciences, Molecular Pharmacology, Experimental Gerontology and Molecular Cancer.

Ad hoc Academic Editor for PloS Biology.

5. Podcast

Tidal Rhythms Encoded Human and Animal Physiology: Bokai Zhu Discusses Ultradian Rhythms
https://www.youtube.com/watch?v=SCtn4 YDHPTI

LIST of CURRENT RESEARCH INTERESTS:

By utilizing a state-of-the-art algorithm that can identify all superimposed oscillations in an unbiased manner, Dr Zhu's lab
discovered a cell-autonomous mammalian 12h-clock that runs independently from the circadian clock to regulate 12h
oscillations of gene expression and metabolism (Zhu et al., Cell Metabolism, 2017, Antoulas et al., PloS One, 2018, Zhu
etal., JES, 2018). Genes under strong 12h-clock regulation in the liver are enriched in the whole central dogma information
flow process (ranging from pre-mRNA splicing, polyadenylation, RNA decay, protein translation, translocation across ER
membrane, protein folding and processing in the ER and protein transport from ER to Golgi) in an XBP1s-dependent
manner. Cell-autonomous 12h rhythms of gene expression can be entrained by ER and metabolic stress cues in vitro.
Intriguingly, the mammalian 12h transcriptome is also highly conserved in marine animals possessing a circatidal clock,
therefore implying that mammalian 12h-clock may evolve from the ancient circatidal clock. Dr. Zhu's lab is currently
investigating the regulation as well as the physiological/pathological functions of the 12h-clock, with an emphasis on its
roles in maintaining hepatic metabolic homeostasis and preventing aging-associated diseases. A combination of state-of-
the-art computational, biochemical, genetic, cellular, imaging and genomic approaches is currently utilized in the lab. For
a detailed description of the research performed in Zhu lab, please visit http://www.bzhulab.com.
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https://www.youtube.com/watch?v=SCtn4YDHPTI
https://www.researchgate.net/publication/317369482_A_Cell-Autonomous_Mammalian_12_hr_Clock_Coordinates_Metabolic_and_Stress_Rhythms_Cell_Metabolism
http://www.bzhulab.com/

