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Biography

Ivaylo Ivanov completed his Ph.D. at the University of Pennsylvania and his postdoctoral training at the University of California, San Diego. He is a Professor of Chemistry
at Georgia State University in Atlanta, GA. Research in the lvanov group focuses on the molecular machines and intricate mechanisms of genome maintenance, gene ex-
pression and gene regulation. Computational modeling has emerged as a powerful tool for understanding these complex systems, significant for human health. His group
develops and applies hybrid methods to integrate data from biophysical techniques that can probe flexible macromolecular assemblies — cryo-electron microscopy, single-
molecule spectroscopy and small angle X-ray scattering. The group also has extensive expertise in enhanced sampling, path optimization and free energy methods. Novel
computational analyses and data from biochemistry, genetics and genomics are being leveraged to understand how disease mutations interfere with the structure and dy-
namics of key gene expression assemblies. In turn, such analysis reveals the complex interplay between genetic impairment and disease phenotypes. Recently, the re-
search team has elucidated key pathway selection mechanisms in the DNA damage response, unveiled the molecular architecture of transcription initiation complexes, and
contributed to understanding the etiology of genetic disorders associated with cancer, aging, and developmental defects.

Employment (3)

Georgia State University: Atlanta, GA, US
2020 to present | Professor (Department of Chemistry)
Employment

Source:lvaylo Ivanov

Georgia State University: Atlanta, Georgia, US
2015 to 2020 | Associate Professor (Chemistry)
Employment

Source:lvaylo Ivanov

Georgia State University: Atlanta, Georgia, US
2009 to 2015 | Assistant Professor (Chemistry)
Employment

Source:Ivaylo Ivanov
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Education and qualifications (4)

University of California San Diego: La Jolla, CA, US
2005 to 2009 | Postdoctoral Scholar (Department of Chemistry & Biochemistry)
Qualification

Source:lvaylo Ivanov

University of Pennsylvania: Philadelphia, PA, US
1999 to 2004 | Ph.D. (Department of Chemistry)
Education

Source:Ivaylo Ivanov

Carnegie Mellon University: Pittsburgh, PA, US
1997 to 1999 | M.S. (Department of Chemistry)
Education

Source:Ivaylo Ivanov

Sofia University Saint Kliment Ohridski: Sofia, BG
1992 to 1996 | B.S. (Department of Chemistry)
Education

Source:Ivaylo Ivanov

Invited positions and distinctions (7)

U.S. Department of Energy Office of Science: Washington, District of Columbia, US
| Innovative and Novel Computational Impact on Theory and Experiment (INCITE) Award (2019-2026)
Distinction

Source:Ivaylo Ivanov

Georgia State University: Atlanta, Georgia, US
2018 | Cleon C. Arrington Research Initiation Award
Distinction

Source:Ivaylo Ivanov

U.S. Department of Energy Office of Science: Washington, District of Columbia, US
2013 | ASCR Leadership Computing Challenge Award
Distinction

Source:Ivaylo Ivanov

U.S. National Science Foundation: Alexandria, Virginia, US
2012 | NSF CAREER Award (2012-2018)
Distinction

Source:Ivaylo Ivanov

Georgia State University: Atlanta, Georgia, US
2012 | Dean’s Early Career Award (College of Arts & Sciences)
Distinction

Source:lvaylo Ivanov

U.S. Department of Energy Office of Science: Washington, District of Columbia, US
2011 | NERSC Initiative for Scientific Exploration (NISE) Award
Distinction

Source:lvaylo Ivanov

Burroughs Wellcome Fund: Durham, North Carolina, US
2005 | Burroughs Wellcome Fund (La Jolla Interfaces in Science) Postdoctoral Fellowship (2005—-2007)
Distinction

Source:lvaylo Ivanov

Membership and service (7)




National Institutes of Health: Bethesda, Maryland, US
| Ad hoc reviewer of NIH grants (MSFA and MSFC study sections) (Center for Scientific Review)
Service

Source:lvaylo Ivanov

U.S. National Science Foundation: Alexandria, Virginia, US
2017 to present | NSF ACCESS Resource Allocation Committee
Service

Source:lvaylo Ivanov

European Science Foundation: Strasbourg, Grand Est, FR
2017 to present | European Science Foundation (ESF) College of Expert Reviewers
Service

Source:Ivaylo Ivanov

Frontiers in Physics (ISSN 2296-424X):
2016 to present | Reviewing Editor
Service

ISSN: 2296-4240

Source:lvaylo Ivanov

Frontiers in Molecular Biosciences (ISSN: 2296-889X):
2016 to present | Reviewing Editor

Service

ISSN: 2296-8890

Source:lvaylo Ivanov

National Science Foundation: Alexandria, Virginia, US
2013 to present | Ad hoc reviewer of NSF/NSF-CAREER grants
Service

Source:lvaylo Ivanov

American Society for Biochemistry and Molecular Biology: Rockville, Maryland, US
2022 to 2023 | Organizer, ASBMB 2023 meeting in Seattle, WA
Service

Source:lvaylo Ivanov

Funding (6)

Integrative Modeling of Biomolecular Machinery in Nucleotide Excision Repair

National Institutes of Health (Md., Md.)

2022-03 to 2027-01IGrant

GRANT_NUMBER: RO1ES032786

URL: https://reporter.nih.gov/search/bnTfDF9LgkmzwnSUBD6NOA/project-details/10362051 (https://reporter.nih.gov/search/bnTfDFILgkmzwnSUBD6NOA/project-details/
10362051)

Source:lvaylo Ivanov

Advanced Computational Modeling of Molecular Machines in Gene Regulation and DNA Repair

National Institute of General Medical Sciences (Bethesda)

2021-03-01 to 2026-02-28|Grant

GRANT_NUMBER: R35GM139382

URL: https://app.dimensions.ai/details/grant/grant.9615541 (https://app.dimensions.ai/details/grant/grant.9615541)

Source:Ivaylo IvanovviaDimensionsWizard

Advanced Computational Modeling of Molecular Machines in Gene Regulation and DNA Repair
National Institute of General Medical Sciences (Md., Md.)

2021-03 to 2026-02IGrant

GRANT_NUMBER: 1R35GM139382

Source:lvaylo lvanov

Advanced Computational Modeling of Pathways for Epigenetic Regulation and Genome Maintenance
National Science Foundation (VA, VA)

2020-08 to 2024-07IGrant

GRANT_NUMBER: 2027902

Source:lvaylo Ivanov
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Integrative modeling of PCNA assemblies engaged in genome duplication and repair
National Institute of General Medical Sciences (Bethesda)

2015-09-01 to 2020-08-31IGrant

GRANT_NUMBER: 1R01GM110387-01A1

GRANT_NUMBER: 1R01GM110387-01A1

Source:Ivaylo IvanovviaDimensionsWizard

CAREER: Modeling Assemblies and Interactions at the Replication Fork: Sliding Clamps and Clamp Loaders
National Science Foundation (Airlington)

2012-05-01 to 2017-04-30IGrant

GRANT_NUMBER: 1149521

GRANT_NUMBER: 1149521

Source:Ivaylo IvanovviaDimensionsWizard

Research resources (1 of 1)

Control of intestinal t cell homeostasis by commenal bacteria

Advanced Cyberinfrastructure Coordination Ecosystem: Services & Support (Alexandria, Virginia, US)
2024-11-15 to 2025-11-14

URI: https://www.xras.org/public/requests/173722-ACCESS-BI0240332

Source:ACCESS

Works (79 of 79)

Translocation mechanism of xeroderma pigmentosum group D protein on single-stranded DNA and genetic disease
etiology

Nature Communications

2025-11-28 | journal-article

DOI: 10.1038/s41467-025-66834-1

PMID: 41315283

Source:lvaylo Ivanov

Engineering a cell-based orthogonal ubiquitin transfer cascade for profiling the substrates of RBR E3 Parkin
iScience

2025-07 | journal-article

DOI: 10.1016/j.isci.2025.112913

PMID: 40687836

PMC: PMC12271601

Source:lvaylo Ivanov

The interaction of XPG with TFIIH through p62 and XPD is required for the completion of nucleotide excision repair
2025-05-23 | preprint

DOI: 10.1101/2025.05.20.655039

PMC: PMC12139914

PMID: 40475541

Source:lvaylo Ivanov

Molecular model of TFIIH recruitment to the transcription-coupled repair machinery
Nature Communications

2025-03-08 | journal-article

DOI: 10.1038/s41467-025-57593-0

PMC: PMC11890784

PMID: 40057514

Source:Ivaylo Ivanov

Oligomerization of protein arginine methyltransferase 1 and its functional impact on substrate arginine methylation
Journal of Biological Chemistry

2024-12 | journal-article

DOI: 10.1016/).jbc.2024.107947

PMC: PMC11681865

PMID: 39491649

Source:lvaylo Ivanov
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Molecular architecture and functional dynamics of the pre-incision complex in nucleotide excision repair
Nature Communications

2024-10-01 | journal-article

DOI: 10.1038/s41467-024-52860-y

PMC: PMC11445577

PMID: 39353945

Source:lvaylo Ivanov

ASCC1 structures and bioinformatics reveal a novel helix-clasp-helix RNA-binding motif linked to a two-histidine
phosphodiesterase

Journal of Biological Chemistry

2024-06 | journal-article

DOI: 10.1016/j.jbc.2024.107368

PMC: PMC11214414

PMID: 38750793

Source:lvaylo Ivanov

Dynamic conformational switching underlies TFIIH function in transcription and DNA repair and impacts genetic
diseases

Nature Communications

2023-05-13 | journal-article

DOI: 10.1038/s41467-023-38416-6

PMC: PMC10183003

PMID: 37179334

Source:Ivaylo Ivanov

A scanning-to-incision switch in TFIIH-XPG induced by DNA damage licenses nucleotide excision repair
Nucleic Acids Research

2023-02-22 | journal-article

DOI: 10.1093/nar/gkac1095

PMC: PMC9943652

PMID: 36477609

Source:lvaylo Ivanov

Universally Accessible Structural Data on Macromolecular Conformation, Assembly, and Dynamics by Small Angle X-
Ray Scattering for DNA Repair Insights.

Methods in molecular biology (Clifton, N.J.)

2022-01-01 | journal-article

PMID: 35290631

PMC: PMC9020468

DOI: 10.1007/978-1-0716-2063-2_4

Source:Ivaylo Ivanov

Decoding Cancer Variants of Unknown Significance for Helicase-Nuclease-RPA Complexes Orchestrating DNA Repair
During Transcription and Replication.

Frontiers in molecular biosciences

2021-12-14 | journal-article

PMID: 34966786

PMC: PMC8710748

DOI: 10.3389/fmolb.2021.791792

Source:lvaylo Ivanov

Mechanism of Rad26-assisted rescue of stalled RNA polymerase Il in transcription-coupled repair
Nature Communications

2021-12-01 | journal-article

DOI: 10.1038/s41467-021-27295-4

PMC: PMC8636621

PMID: 34853308

Source:Ivaylo Ivanov
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Subsets of adjacent nodes (SOAN): a fast method for computing suboptimal paths in protein dynamic networks
Molecular Physics

2021-10-18 | journal-article

DOI: 10.1080/00268976.2021.1893847

Source:Ivaylo Ivanov

Pharmacophore-based screening of diamidine small molecule inhibitors for protein arginine methyltransferases
RSC Medicinal Chemistry

2021 | journal-article

DOI: 10.1039/d0Omd00259¢

PMC: PMC8130551

PMID: 34046601

Source:lvaylo Ivanov

Envisioning how the prototypic molecular machine TFIIH functions in transcription initiation and DNA repair
DNA Repair

2020-12 | journal-article

DOI: 10.1016/j.dnarep.2020.102972

PMC: PMC7669588

PMID: 33007515

Source:lvaylo Ivanov

Polymerization and editing modes of a high-fidelity DNA polymerase are linked by a well-defined path
Nature Communications

2020-10-23 | journal-article

DOI: 10.1038/s41467-020-19165-2

PMC: PMC7584608

PMID: 33097731

Source:Ivaylo Ivanov

Structural mechanism of helicase loading onto replication origin DNA by ORC-Cdc6
Proceedings of the National Academy of Sciences

2020-07-28 | journal-article

DOI: 10.1073/pnas.2006231117

PMC: PMC7395460

PMID: 32669428

Source:lvaylo Ivanov

Human XPG nuclease structure, assembly, and activities with insights for neurodegeneration and cancer from
pathogenic mutations.

Proceedings of the National Academy of Sciences of the United States of America

2020-06-10 | journal-article

PMID: 32522879

PMC: PMC7321962

DOI: 10.1073/pnas.1921311117

Source:Ivaylo Ivanov

Simulation-based methods for model building and refinement in cryoelectron microscopy
Journal of Chemical Information and Modeling

2020-05-26 | journal-article

DOI: 10.1021/acs.jcim.0c00087

PMC: PMC7284120

PMID: 32202798

Source:lvaylo Ivanov

Small angle X-ray scattering-assisted protein structure prediction in CASP13 and emergence of solution structure
differences.

Proteins

2019-10-16 | journal-article

PMID: 31589784

PMC: PMC6851496

DOI: 10.1002/prot.25827

Source:lvaylo Ivanov


https://doi.org/10.1080/00268976.2021.1893847
https://doi.org/10.1039/d0md00259c
https://europepmc.org/article/pmc/8130551
https://pubmed.ncbi.nlm.nih.gov/34046601
https://doi.org/10.1016/j.dnarep.2020.102972
https://europepmc.org/article/pmc/7669588
https://pubmed.ncbi.nlm.nih.gov/33007515
https://doi.org/10.1038/s41467-020-19165-2
https://europepmc.org/article/pmc/7584608
https://pubmed.ncbi.nlm.nih.gov/33097731
https://doi.org/10.1073/pnas.2006231117
https://europepmc.org/article/pmc/7395460
https://pubmed.ncbi.nlm.nih.gov/32669428
https://pubmed.ncbi.nlm.nih.gov/32522879
https://europepmc.org/article/pmc/PMC7321962
https://doi.org/10.1073/pnas.1921311117
https://doi.org/10.1021/acs.jcim.0c00087
https://europepmc.org/article/pmc/7284120
https://pubmed.ncbi.nlm.nih.gov/32202798
https://pubmed.ncbi.nlm.nih.gov/31589784
https://europepmc.org/article/pmc/PMC6851496
https://doi.org/10.1002/prot.25827

Recognition of a key anchor residue by a conserved hydrophobic pocket ensures subunit interface integrity in DNA
clamps

Journal of Molecular Biology

2019-06 | journal-article

DOI: 10.1016/j.jmb.2019.04.035

PMC: PMC6527350

PMID: 31051173

Source:Ivaylo Ivanov

Transcription preinitiation complex structure and dynamics provide insight into genetic diseases
Nature Structural &amp; Molecular Biology

2019-06 | journal-article

DOI: 10.1038/s41594-019-0220-3

PMC: PMC6642811

PMID: 31110295

Source:lvaylo Ivanov

Small molecule binders recognize DNA microstructural variations via an induced fit mechanism
Physical Chemistry Chemical Physics

2019 | journal-article

DOI: 10.1039/c8¢cp05537h

PMC: PMC6497476

PMID: 30629058

Source:lvaylo Ivanov

Structural visualization of RNA polymerase lll transcription machineries
Cell Discovery

2018-07-31 | journal-article

DOI: 10.1038/s41421-018-0044-z

PMC: PMC6066478

PMID: 30083386

Source:Ivaylo Ivanov

Uncovering universal rules governing the selectivity of the archetypal DNA glycosylase TDG
Proceedings of the National Academy of Sciences

2018-06-05 | journal-article

DOI: 10.1073/pnas.1803323115

PMC: PMC6003370

PMID: 29784784

Source:lvaylo Ivanov

Dissection of DNA double-strand-break repair using novel single-molecule forceps.
Nature structural & molecular biology

2018-05-21 | journal-article

PMID: 29786079

PMC: PMC5990469

DOI: 10.1038/s41594-018-0065-1

Source:lvaylo Ivanov

Natural product Micheliolide (MCL) irreversibly activates pyruvate kinase M2 and suppresses leukemia
Journal of Medicinal Chemistry

2018-05-10 | journal-article

DOI: 10.1021/acs.jmedchem.8b00241

PMC: PMC5949721

PMID: 29641204

Source:Ivaylo Ivanov
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Small angle X-ray scattering and cross-linking for data assisted protein structure prediction in CASP 12 with
prospects for improved accuracy.

Proteins

2018-02-07 | journal-article

PMID: 29314274

PMC: PMC6003418

DOI: 10.1002/prot.25452

Source:Ivaylo Ivanov

Phosphate steering by Flap Endonuclease 1 promotes 5'-flap specificity and incision to prevent genome instability.
Nature communications

2017-06-27 | journal-article

PMID: 28653660

PMC: PMC5490271

DOI: 10.1038/ncomms15855

Source:lvaylo Ivanov

Structural mechanism of ATP-independent transcription initiation by RNA polymerase |
eLife

2017-06-17 | journal-article

DOI: 10.7554/elife.27414

PMC: PMC5489313

PMID: 28623663

Source:lvaylo Ivanov

Single-molecule FRET unveils induced-fit mechanism for substrate selectivity in flap endonuclease 1
elife

2017-02-23 | journal-article

DOI: 10.7554/elife.21884

PMC: PMC5358979

PMID: 28230529

Source:Ivaylo Ivanov

DNA microstructure influences selective binding of small molecules designed to target mixed-site DNA sequences
Nucleic Acids Research

2017-02-17 | journal-article

DOI: 10.1093/nar/gkw1232

PMC: PMC5388402

PMID: 28180310

Source:lvaylo Ivanov

Discovery of decamidine as a new and potent PRMT1 inhibitor
MedChemComm

2017 | journal-article

DOI: 10.1039/c6md00573j

PMC: PMC5477784

PMID: 28649316

Source:lvaylo Ivanov

Secondary interaction interfaces with PCNA control conformational switching of DNA polymerase PolB from
polymerization to editing

The Journal of Physical Chemistry B

2016-08-25 | journal-article

DOI: 10.1021/acs.jpcb.6b02082

PMC: PMC5001886

PMID: 27109703

Source:lvaylo Ivanov
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Discovery of selective inhibitors of tyrosyl-DNA phosphodiesterase 2 by targeting the enzyme DNA-binding cleft
Bioorganic &amp; Medicinal Chemistry Letters

2016-07 | journal-article

DOI: 10.1016/j.bmcl.2016.05.065

PMC: PMC4939481

PMID: 27262595

Source:lvaylo Ivanov

Rational design of a protein that binds integrin avB3 outside the ligand binding site
Nature Communications

2016-05-31 | journal-article

DOI: 10.1038/ncomms11675

PMC: PMC4895024

PMID: 27241473

Source:Ivaylo Ivanov

Near-atomic resolution visualization of human transcription promoter opening
Nature

2016-05-19 | journal-article

DOI: 10.1038/nature17970

PMC: PMC4940141

PMID: 27193682

Source:lvaylo Ivanov

Distal substitutions drive divergent DNA specificity among paralogous transcription factors through subdivision of
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