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Publications
Nature Comm.

Chemistry
Mirror proteorhodopsins, N. Malyar, K. Kovalev, . . . E. Bamberg, V. Gordeliy, 2
May 2023.
Collected crystallographic data and solved the structure.

Scientific Reports Structural insights into thrombolytic activity of destabilase from medicinal
leech, E. Marin, D. A. Kornilov, . . . , V. Borshchevskiy, 24 April 2023.
Crystallized the protein, collected data, solved the structures, performed molecular
dynamics simulations and analyzed the results.

Acta Crystallographica
Section D

Structural insights into the effects of glycerol on ligand binding to cy-
tochrome P450, S. Bukhdruker, . . . V. Borshchevskiy, 12 August 2022.
Collected data at PAL XFEL, processed SFX data, refined model, performed Alphafold
simulations, molecular docking & VLS benchmarks of available S1P models

Nature
Communications

Structural basis for receptor selectivity and inverse agonism in S1P5 recep-
tors, E. Lyapina, A. Gusach, E. Marin, . . . , V. Cherezov, 12 August 2022.
Collected data at PAL XFEL, processed SFX data, refined model, performed Alphafold
simulations, molecular docking & VLS benchmarks of available S1P models

Bioorganic Chemistry A new twist of rubredoxin function in M. tuberculosis, T. Sushko, . . . , A. Gilep,
N. Strushkevich, 1 April 2021.
Collected crystallography data, supervised model refinement, discussed draft

Journal of Molecular
Biology

Metabolic fate of human immunoactive sterols in Mycobacterium tubercu-
losis, T. Varaksa, . . . , V. Borshchevskiy, N. Strushkevich, 19 February 2021.
Collected crystallography data, supervised model refinement, discussed draft

Journal of American
Chemical Society

Structural Aspects of Photopharmacology: Insight into the Binding of Pho-
toswitchable and Photocaged Inhibitors to the Glutamate Transporter Ho-
mologue, V. Arkhipova, . . . , W. Szymanski, D. J. Slotboom, A. Guskov, 15 January
2021.
Did molecular docking of photo-switchable compounds in crystallographic structure and
compared docking results with functional data

Biomolecules Structure-Based Virtual Screening of Ultra-Large Library Yields Potent An-
tagonists for a Lipid GPCR, A. Sadybekov, R. Brouillette, E. Marin, . . . , P. Sarret,
V. Katritch, 3 December 2020.
Prepared small-molecule libraries for docking, did large-scale docking and analyzed the
results, wrote manuscript

International Journal of
Molecular Sciences

Hydroxylation of antitubercular drug candidate, SQ109, by mycobacterial
cytochrome P450 , S. Bukhdruker, . . . , V. Borshchevskiy, N. Strushkevich, 16 October
2020.
Collected crystallography data, supervised model refinement, discussed draft

Scientific Data Small-wedge synchrotron and serial XFEL datasets for cysteinyl leukotriene
GPCRs , E. Marin, . . . , V. Cherezov, V. Borshchevskiy, 12 November 2020.
Organized, annotated and deposited raw data, developed robust re-processing algorithms,
wrote manuscript
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Nature
Communications

Molecular mechanism of light-driven sodium pumping, K. Kovalev, . . . , E.
Bamberg, V. Gordeliy, Published 1 May 2020, 10.1038/s41467-020-16032-y.
Processed serial synchrotron crystallography data using CrystFEL, deposited raw data

Nature
Communications

Structural basis of ligand selectivity and disease mutations in cysteinyl
leukotriene receptors, A. Gusach, A. Luginina, E.Marin, . . . , V. Katritch, . . . , V.
Cherezov, Published 6 December 2019, doi:10.1038/s41467-019-13348-2.
Collected small-wedge serial synchrotron crystallography data, processed them, refined,
deposited and analyzed structures

Science Advances Structure-based mechanism of cysteinyl leukotriene receptor inhibition by
antiasthmatic drugs, A. Luginina, A. Gusach, E.Marin, . . . , V. Katritch, V. Bor-
shchevskiy, V. Cherezov, Published 1 October 2019, doi:10.1126/sciadv.aax2518.
Collected synchrotron crystallography data, processed XFEL and synchrotron data,
refined, deposited and analyzed structures

Expert Opinion on
Drug Discovery

An outlook on using serial femtosecond crystallography in drug discovery, A.
Mishin, . . . , V. Cherezov, Published 11 June 2019, doi:10.1080/17460441.2019.1626822.
Wrote sections about SFX data processing & phasing

Science Structural insights into ion conduction by channelrhodopsin 2, O. Volkov, K.
Kovalev, V. Polovinkin, V. Borshchevskiy, . . . , E. Bamberg, V. Gordeliy, Published 24
November 2017, doi:10.1126/science.aan8862.
Data collection and processing for both WT and mutant proteins

Journal of Physics D:
Applied Physics

Element-specific density profiles in interacting biomembrane models, E. Sch-
neck, . . . , G. Gochev, Published 9 February 2017, doi:10.1088/1361-6463/aa59d3.

Education
2021–2022, currently

two gap years
Computer Science Center (currently Yandex’s Data Analysis School).

2021–present University of Groningen (double PhD), PhD at the Faculty of Science and
Engineering.

2019–present Moscow Institute of Physics and Technology (double PhD), PhD at the Depart-
ment of General and Applied Physics, program: Physics and Astronomy, specialization:
Biophysics.

2017–2019 Moscow Institute of Physics and Technology, MSc at the Department of General
and Applied Physics, program: Molecular Biology and Biophysics, GPA – 8.7/10,
diploma "Structural studies of lipid G-protein coupled receptors".

2013–2017 Moscow Institute of Physics and Technology, BSc at the Department of General
and Applied Physics, program: biophysics, diploma "Serial synchrotron crystallography
of membrane proteins" (BSc with excellence), GPA – 8.5/10.

Work & research experience
2021–present PhD student, Faculty of Science and Engineering, Supervisor: Albert Guskov,

Groningen.
Membrane protein expression and purification in E. Coli, crystal harvesting, data collection at
synchrotrons in serial and single-crystal regime. Sample preparation for cryoEM and subsequent
data processing. Setup of the cryoEM data processing server (cryoSPARC/RELION).

2017–present Researcher, Laboratory for advanced studies of membrane proteins, Supervisor:
Valentin Borshchevskiy, Moscow.
Serial and single-crystal synchrotron protein data collection and processing (over 40 shifts at
ID23-1, ID29-1, ID30a3, ID30b and BM30 MX beamlines at ESRF, Grenoble, P13, P14 at
Petra3, Hamburg, PXI-II at SLS and Proxima-2a at SOLEIL), structure solution and refinement,
crystal harvesting and protein crystallization for membrane proteins with LCP, and for soluble
proteins. Participated in SFX experiments at PAL XFEL and European XFEL, processed data
from LCLS, PAL XFEL and EuXFEL
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Sep-Oct 2019
Jan-Feb 2020

Visiting research assistant, Groningen University, Guskov lab, Supervisor: Dr. Albert
Guskov, Groningen.
Did membrane protein purification & set up LCP crystallization screening

June-Sep 2018 Visiting research assistant, USC, Katrich lab, Supervisor: Dr. Vsevolod Katrich,
Los Angeles.
Structural bioinformatics & VLS campaigns for G-protein coupled receptors

Sep 2017 Trainee, CFEL, Supervisor: Dr. Thomas A. White, Hamburg.
SFX data processing; developing of CrystFEL-based tools (with Python & bash) for SFX data
processing and analysis

2016 summer Trainee, DESY Summerstudent Program, Supervisor: Dmitriy Novikov, Hamburg.
Python scripting for X-ray standing wave fluorescence data analysis for bilayer lipid membranes

Conferences & Schools
9-11 Jan. 2017 CCP4 Study Weekend, Science and Technology Facilities Council, Participant.

Focus on de novo phasing methods; extensive "Validation" section
2-11 Jun. 2017 International School of Crystallography: Integrative Structural Biology, Et-

tore Majorana Foundation and Centre for Scientific Culture, Participant.
Poster "Serial Synchrotron Crystallography of G-protein Coupled Receptors"

26 Jun. – 1 July 2017 Course on: Physics of and Science with X-Ray Free Electron Lasers, Interna-
tional School of Physics "Enrico Fermi" (Varenna, Italy), Participant.

3-11 Nov. 2017 The 5th Annual iHuman Forum, Shanghai, China, Participant.
Poster on "Improvements in Serial Femtosecond Crystallography via Multiple Hits
Indexing and Peak Search Adjustment

30 Nov - 1 Dec 2017 EUCALL Workshop: Biology at Advanced Laser Light Sources, Hamburg,
Germany, Participant.
Poster on "Improvements in Serial Femtosecond Crystallography via Multiple Hits
Indexing and Peak Search Adjustment

30 Sep - 5 Oct 2018 Biomembranes 2018: Virtual Human – Imaging Across Scales, Moscow, Russia,
Participant.
Oral talk "Successful GPCR structure determination using PAL XFEL"

23-25 Jan 2019 European XFEL User Meeting, Hamburg, Germany, Participant.
Fruitful discussions regarding our preceeding experiment at European XFEL

30 May – 1 June 2019 International school "Modern cryo-electron microscopy, Dolgoprudny, Russia,
Participant.
Workshops on single-particle and tomography data analysis

2-5 June 2019 Russian International Conference on Cryoelectron Microscopy, Moscow, Rus-
sia, Poster presentation.
Poster on "Computational evaluation of binding of heme-focused library to cholesterol-
metabolizing P450 enzymes from Mycobacterium tuberculosis"

2-9 Sep 2022 ASPP School, Bilbao, Spain, Participant.
Scientific programming school

Scholarships & Awards
Successful Grants & Proposals

2019 GCP research grant for academics ($5000, proposal author), Grant for support
of XFEL-SFX and SSX data processign using Google Cloud computing architecture,
Proposal author.

2013-2015 Abramov Scholarship, For excellence in studies (4 terms).
2017-2018 Student’s State Academic Scholarship, For scientific achievements (2 terms).
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2018 The President Scholarship for Foreign Studies, Supported participation in USC
internship in 2019.

2019 UMNIK Grant, For the development of automated processing pipelines for serial
femtosecond- and serial crystallography, facilitating drug development.

2020 Yandex Cloud computational grant ($3000, proposal author), Grant for support
molecular docking using Yandex.Cloud computing architecture, Proposal author.

2021 The Govermental Scholarship for distinguished students, To facilitate the re-
search in selected areas.

2020-2022 RSCF grant "Data-inspired large-scale virtual screening for lipid GPCRs",
Research grant (35 000 euro) for small research groups.

Skills
Lab structural biology Membrane protein expression and purification, nanodisc reconstitution, crystallization

of soluble proteins (including seeding), crystallization of membrane proteins in LCP,
harvesting and synchrotron data collection for all above mentioned

Serial femtosecond
crystallography

Processing of native and anomalous data using CrystFEL (from LCLS, PAL XFEL and
European XFEL),7 datasets total (see 6RZ5 structure)

Macromolecular
crystallography

Single-crystal and serial synchrotron crystallography data collection (ca. 400 hours of
synchrotron beamtime), processing using XDS and XSCALE with particular focus on
serial (10’s of crystals) approach for challenging targets (see 6EID, 6EIG structures).
For 100’s of crystals see 6RZ6, also 6RZ7, 6RZ8 and 6RZ9)

cryo-EM Data processing using CryoSPARC/RELION, model building and refinement using
ccpem and Coot

Protein structure
solution and refinement

Use of Phenix, CCP4, autoBUSTER and Coot for protein structure solution and
refinement)

Structural
bioinformatics &

docking

Used ICM Molsoft software package for structure analysis, docking and VLS campaign
applied to G-protein coupled receptors, protein-protein docking using ZDOCK & its
custom analysis

Coding: Python Building pipelines (argparse/os/pathlib/multiprocessing) for running external programs,
image analysis (openCV/numpy), machine learning (sklearn/numpy/matplotlib/pandas)

HPC & Linux Git/github, Linux, Linux machine administration (setup and manage 5 workstations
and 4 clusters for high-CPU/high-GPU tasks)

Interests
Climbing Indoors climbing (top-rope and lead) up to 6b+/6c (French system), bouldering (been

to Fontainebleau!)
Skiing and

showboarding
Ride both ski and snowboard, with a special focus on freeride showboarding and skitour.
On-piste skiing: Bulgaria, France, Italy, Russia (Sochi), Austria. Freeride & ski-tour:
Murmansk (Russia, 4-day program), Georgia (5-day program)
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