4™ INTERNATIONAL SYMPOSIUM
ON CRYO-EM 3D
IMAGE ANALYSIS 2022

All participants are expected to be vaccinated and boosted prior to attendance. We encourage
particpants to take a rapid test prior to travel, to decrease the chances of spread at the
meeting. Masking is expected on site, except for speakers and while eating. Take away food
will be available for those who prefer not to eat in the dining room.
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Cryo-EM 3D Image Analysis Symposium 2022

4" International Symposium on Cryo-3D

Image Analysis 2020
March 9-12, 2022

Welcome to the 4th biennial CryoEM 3D Image Analysis Symposium to be held at Granlibakken in March 2020.
As in the past, the symposium provides a GRC-like atmosphere with a strong focus on technical aspects of
algorithms for image processing in CryoEM/CryoET. A significant amount of time in the schedule has been
reserved for discussions, and there are several social events we encourage people to use for deeper
discussions.

To help encourage open discussion and to avoid distractions during talks, please note that this meeting follows
a strict no photography and no audio/video recording policy. The organizers will take a few non-science photos
to document the event, and these will be shared on social media. If your vision prevents you from easily reading
the screen, we encourage you to sit closer rather than pulling out your camera. The poster session, however,
will permit opt-in photography. Each poster presenter will have the option of putting a tag on their poster indicating
that photography of that specific poster is permitted. This should eliminate the need for participants to bring
printed copies of posters they wish to disseminate more widely. If you see this tag (will include picture in
schedule) on a poster, you may take pictures of it. Please respect the request of authors who request no
photography. Non-photographic social media posts are also permitted. Please use the hashtag #3DEMImgAn.

ORGANIZERS
Dorit Hanein Steve Ludtke
Scintillon Institue, Baylor College of Medicine
San Diego, CA USA Houston, TX USA

ORGANIZING COMMITTEE

. . . Edward Egelman Masahide Kikkawa
Jose-Maria Ca(azo Garcia UVA Medical School University of Tokyo
Centro Nacional de Charlottesville, VA, USA Tokyo, JAPAN
Biotecnologia, Madrid, SPAIN P Yo,
Scott Stagg Niels Volkmann
Florida State University Pasteur Institute
Tallahassee FL, USA Paris, FRANCE
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Program

WEDNESDAY, MARCH 9™

3:00 - 6:00 PM
5:00 - 6:00 PM
6:00 - 7:30 PM
7:30 - 7:45 PM
7:45 — 8:45 PM

8:45-11:00 PM

Check in (Hotel Lobby)
Meeting registration materials will be provided at check-in

Posters should be up for the entire meeting (Bay Room).

Welcome Wine and Cheese (Granhall)
Dinner (Granhall)

Welcome Introduction (Mountain Lake)

Dorit Hanein, Program Chair
Professor, Scintillon Institute,
San Diego, CA, USA

In memoriam : Donald Casper (1927-2021)

Helical Polymers: A Personal Perspective

Edward H. Egelman, Keynote Speaker
Professor, Department of Biochemistry and Molecular Genetics,
University of Virginia, Charlottesville, VA, USA

Social/Cash Bar (Cedar House)
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THURSDAY, MARCH 10™

7:00 - 8:00 AM

Breakfast Buffet (Granhall)

Session 1: Tomography (Mountain Lake)

8:00 - 8:15 AM

8:15 - 8:40 AM

8:40 - 9:05 AM

9:05-9:30 AM

9:30 - 9:55 AM

9:55-10:20 AM

Introduction, Scott Stagg, Session Chair
Associate Professor, Department of Chemistry,
Florida State University, Tallahassee FL, USA

Pushing Water Uphill with a Rake: Resolving High-Resolution
Structure of the Nuclear Pore Complex with Subtomogram
Averaging

Beata Turonova

Staff Scientist, Structural and Computational Biology

European Molecular Biology Laboratory, Heidelberg, GERMANY

Incorporating Tilted Image Processing into ciSTEM
Benjamin Himes

Instructor, Howard Hughes Medical Institute

Janelia Research Campus

Ashburn, VA, USA

A Complete Data Processing Workflow for CryoET and
Subtomogram Averaging

Muyuan Chen

Staff Scientist

Stanford-SLAC Cryo-EM Center, CA, USA

Title: TBA

Wah Chiu

Photon Science Directorate,

Professor, Bioengineering, Microbiology & Immunology,
Stanford University, Stanford, CA, USA

Coffee/Tea Break

Session 2: Automation in CryoEM/ET (Mountain Lake)

10:15 -10:30 AM

Introduction, Scott Stagg, Session Chair
Associate Professor, Department of Chemistry,
Florida State University, Tallahassee FL, USA
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SerialEM and IMOD for Automated Acquisition and
Reconstruction of Cryo-tomograms
David Mastronarde

Professor, Molecular, Cellular and Developmental Biology,
University of Colorado, Boulder, CO, USA

10:30 -10:55 AM

10'55 —11:20 AM Montage tomography of cryo-preserved specimens
Grant Jensen
Dean, College of Physical and Mathematical Sciences
Brigham Young University
Provo, UT, USA

11:20 —11:45 AM What .is Next for Automation?
Anchi Cheng
Senior Scientist,
New York Structural Biology Center,
New York, NY USA

Towards democratizing MicroED with autopilot
Tamir Gonen

Professor of Biological Chemistry and Physiology;
Investigator, Howard Hughes Medical Institute,
David Geffen Medical School, UCLA, CA, USA

11:45-12:10 PM

12:15-1:15PM Lunch Break (Granhall)
Afternoon free until Poster Session

Poster Session

3:30 -4:30 PM Poster Session (Bay Room)

Round Table Discussion 1: Data Compression and Archival in CryoEM

Round table participants may optionally give a brief (5 minutes, 2-3 slides) opinion statement on
some aspect of this problem.

4:30 - 5:15 PM Steven Ludtke, Moderator
Professor, Department of Biochemistry and Molecular Biology,
Director, CryoEM/ET Core
Baylor College of Medicine, Houston, TX, USA

Roundtable Participants:
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José-Maria Carazo Garcia
Professor, Biocomputing Unit
Centro Nacional de Biotecnologia, Madrid, SPAIN

David Mastronarde
Professor, Molecular, Cellular and Developmental Biology,
University of Colorado, Boulder, CO, USA

Craig Yoshioka

Research Assistant Professor, Biomedical Engineering
Co-director PNCC

Oregon Health & Science University, Portland, OR, USA

Niels Volkmann
Professor, Pasteur Institute,
Paris, FRANCE

Round Table Discussion 2: Data Acquisition Workflows and Best Practices

5:15-6:00 PM

6:00 — 7:30 PM

Dorit Hanein, Moderator
Professor, Scintillon Institute,
San Diego, CA, USA

Roundtable Participants:

Wah Chiu

Photon Science Directorate,

Professor, Bioengineering, Microbiology & Immunology,
Stanford University, Stanford, CA, USA

Anchi Cheng

Senior Scientist,

New York Structural Biology Center,
New York, NY USA

Michael A. Cianfrocco

Research Assistant Professor,

Department of Biological Chemistry, Life Sciences Institute,
University of Michigan, Ann Arbor, MIl, USA

Dinner (Granhall or take away)
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Session 3: Deep Learning (Mountain Lake)

730 — 7:45 PM Introduction, José-Maria Carazo Garcia, Session Chair
Professor, Biocomputing Unit
Centro Nacional de Biotecnologia, Madrid, SPAIN

7:45 — 8:10 PM Machine Igar_ning approaches to automate single-particle cryo-EM
data acquisition
Michael A. Cianfrocco
Research Assistant Professor,
Department of Biological Chemistry, Life Sciences Institute,
University of Michigan, Ann Arbor, MIl, USA

8:10-8:35 PM Predicting Backbone Atomic Structure from High Resolution Cryo-
EM Density Maps of Protein Complexes
Dong Si
Assistant Professor, Data Analysis & Intelligent Systems
University of Washington, Bothell, WA, USA

8:35-9:00 PM TBA
9:00 — 9:25 PM Prote_in 3D Structure Modeling From Medium-Resolution Cryo-EM
Density Maps

Daisuke Kihara
Professor, Biological Sciences
Purdue University, Lafayette, IN

9:30 — 11:00 PM Social Hour/Cash bar (Cedar House)

FRIDAY, MARCH 11™

7:00 — 8:00 AM Breakfast Buffet (Granhall)

Session 4: Map and Model Improvement and Validation (Mountain Lake)

8:00 — 8:15 AM Introduction, Niels Volkmann, Session Chair
Professor, Pasteur Institute,
Paris, FRANCE
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815 — 8:40 AM Latest tools in Pheni_x for cryo-EM: from model building and
refinement to validation
Oleg Sobolev

Bioinformatics Project Scientist, Lawrence Berkeley Laboratory
Berkeley, CA ,USA

8:40 — 9:05 AM Measuri_ng _rgsolvability of atomic features using Q-scores
Greg Pintilie
Research Scientist, Dept. of Bioengineering
Stanford University, Stanford, CA, USA

9:05 — 9:30 AM Domain Contact Prediction as a Tool for CryoEm Map
Interpretation
Frank DiMaio
Assistant Professor, Department of Biochemistry
University of Washington, Seattle, WA, USA

9:30 — 9'55 AM Priors in the 3D refinement process:A practical use of
DeepEMhancer
José-Maria Carazo Garcia,
Professor, Biocomputing Unit
Centro Nacional de Biotecnologia, Madrid, SPAIN

9:55-10:15 AM Group Photo & Coffee/Tea Break

Session 5: Conformational Variability (Mountain Lake)

) ) Introduction, Steven Ludtke, Session Chair
10:20 -10:35 AM Professor, Department of Biochemistry and Molecular Biology,
Director, CryoEM/ET Core
Baylor College of Medicine, Houston, TX, USA

2 _11- “Structure” in Structural Biology
10:35 -11:00AM Abbas Ourmazd
Distinguished Professor of Physics,
University of Wisconsin,
Milwaukee, WI, USA
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11:00 -11:25 AM

11:25-11:50 AM

11:50 -12:15 PM

12:15-1:15 PM

Cryo-EM 3D Image Analysis Symposium 2022

Non-Classification-Based Methods for Deciphering Continuous
Conformational Variability: Methods Combining Image Analysis,
Molecular Mechanics Simulation, and Machine Learning
Slavica Jonic

Research Director, CNRS

Impmc-cnrs umr 7590

Sorbonne University, Paris, FRANCE

Deep Learning Gaussian Mixture Model for CryoEM Dynamics
Steven Ludtke

Charles C. Bell Jr., Professor of Structural Biology

Dept. of Biochemistry and Molecular Biology

Baylor College of Medicine, Houston, TX, USA

Heterogeneity analysis of single particles
Niels Volkmann

Professor, Pasteur Institute

Paris, FRANCE

Lunch Buffet (Granhall)
Afternoon free until Poster Session

Poster Session / Vendor Talks

4:30 - 6:00 PM

4:30 - 5:15 PM

Poster Session (Bay Room)

Vendor short talks (15 min, concurrent with poster session)

High resolution CryoET with Selectris and Falcon 4
Abhay Kotecha

Manager, Application Scientists

Thermo Fisher Scientific

Improving upon the delete and distribute model of data
management

Marko Adam

Director of Life Science Solutions

Panasas

Fast Storage Doesn't Have to be an Energy Vampire
Bjorn Kolbeck

Co-Founder and CEO

Quobyte
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6:00 — 7:30 PM Dinner (Granhall or Take Away)

Session 6: Short Talks / Poster Lectures (Mountain Lake)

Selected poster talks, 10 min + 5 min for Q&A

20 _ O Dorit Hanein, Program Chair
7:30 - 9:30 PM Professor, Scintillon Institute,
San Diego, CA, USA

Poster Selection Committee:

Tamir Gonen

Professor of Biological Chemistry and Physiology;
Investigator, Howard Hughes Medical Institute,
David Geffen Medical School, UCLA, CA, USA

Steven Ludtke

Charles C. Bell Jr., Professor of Structural Biology
Dept. of Biochemistry and Molecular Biology
Baylor College of Medicine, Houston, TX, USA

Edward H. Egelman
Professor, Department of Biochemistry and Molecular Genetics,
University of Virginia, Charlottesville, VA, USA

Poster talks:

Exploring Ligands and Lipids with Pathwalker to Reveal
Supercomplex Details.
Hryc Corey F, Mileykovskaya E,Adams PD, Dowhan W, & Baker ML

CryoAl: Amortized Inference of Poses for Ab Initio Reconstruction in
Cryo-EM.

A. Levy, F. Poitevin, J. Martel, Y. Nashed, A. Peck, N. Miolane, D. Ratner,
M. Dunne, G. Wetzstein
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9:30 -11:00 PM

Cryo-EM 3D Image Analysis Symposium 2022

CryoDRGN.
Ellen Zhong, Joseph H. Davis

Predicted Distance Maps Guide Backbone Tracing in Medium
Resolution Density Maps.
L. U. Schafer, G. F. Schroder

Missing wedge correction and denoising with IsoNet.
Yun-Tao Liu, Heng Zhang, Hui Wang, Chang-Lu Tao, Guo-Qiang Bi, and
Z. Hong Zhou

Zernikes3D: A new tool to study molecular motions through CryoEM
particles.

D. Herreros, R.R Lederman, J. Krieger, A. Jiménez-Moreno, M.Martinez,
D. Myska, D. Strelak, J. Filipovic, I. Bahar, C.O.S. Sorzano, JM Carazo

End of Scientific Program

Social Hour / Cash Bar (Cedar House)

SATURDAY, MARCH 12™

7:30 —9:00 AM

Breakfast Buffet (Granhall)

Check out / Departures
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Speaker Abstracts

A Complete Data Processing Workflow for CryoET and Subtomogram Averaging
Muyuan Chen, Instructor, Biochemistry, Baylor Collage of Medicine, Houston, TX, USA

What is Next for Automation?
Anchi Cheng, Senior Scientist, New York Structural Biology Center, New York, NY USA

Domain Contact Prediction as a Tool for CryoEm Map Interpretation
Frank DiMaio, Assistant Professor, Department of Biochemistry; University of Washington,
Seattle, WA, USA

Helical Polymers: A Personal Perspective
Edward H. Egelman, Professor, Department of Biochemistry and Molecular Genetics,
University of Virginia, Charlottesville, VA, USA

Latest tools in Phenix for cryo-EM: from model building and refinement to
validation

Oleg Sobolev, Bioinformatics Project Scientist, Lawrence Berkeley Laboratory
Berkeley, CA ,USA

Incorporating Tilted Image Processing Into cisTEM
Benjamin Himes, Postdoctoral Associate, Howard Hughes Medical Institute, Janelia Research
Campus, Ashburn, VA, USA

Montage tomography of cryo-preserved specimens
Grant Jensen, Dean, College of Physical and Mathematical Sciences
Brigham Young University, Provo, UT, USA

Non-Classification-Based Methods for Deciphering Continuous Conformational
Variability: Methods Combining Image Analysis, Molecular Mechanics Simulation, and
Machine Learning

Slavica Jonic, Research Director, CNRS Impmc-cnrs umr 7590, Sorbonne University, Paris,
FRANCE

Protein 3D Structure Modeling From Medium-Resolution Cryo-EM Density Maps
Daisuke Kihara, Professor, Biological Sciences, Purdue University, Lafayette, IN

SerialEM and IMOD for Automated Acquisition and Reconstruction of Cryo-tomograms
David Mastronarde, Professor, Molecular, Cellular and Developmental Biology, University of
Colorado, Boulder, CO, USA

“Structure” in Structural Biology

Abbas Ourmazd, Distinguished Professor of Physics, University of Wisconsin, Milwaukee, WI,
USA
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Validation at 3 to 4A -- What Works and What Doesn't
Jane Richardson, James B. Duke Professor of Medicine, Professor of Biochemistry
Duke University School of Medicine, Durham, NC, USA

Predicting Backbone Atomic Structure from High Resolution Cryo-EM Density Maps of
Protein Complexes

Dong Si, Assistant Professor, Data Analysis & Intelligent Systems; University of Washington,
Bothell, WA, USA

Reconstruction of Average Subtracted Tubular Regions (RASTR) Enables Structure
Determination of Tubular Filaments by Cryo-EM

Scott Stagg. Associate Professor, Department of Chemistry, Florida State University,
Tallahassee FL, USA

Pushing Water Uphill with a Rake: Resolving High-Resolution Structure of the Nuclear
Pore Complex with Subtomogram Averaging

Beata Turoriova, Staff Scientist, Structural and Computational Biology, European Molecular
Biology Laboratory, Heidelberg, GERMANY

15
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Meeting Room Diagram
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