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GRANTS - ACTIVE

TPOTGMO063210 - “PHENIX: Integrated Algorithms For High Quality Models”

National Institutes of Health 25% effort (7/1/2018-6/30/2022)

Role: Co-Investigator (Adams, PI)

Aims: This grant seeks to develop new modeling and analysis tools for X-ray crystallographic
and cryo-EM data in an effort to produce high quality models. With the growing number of
cryo-EM data sets at near-atomic resolutions, this work seeks to establish new tools for map
analysis and model building fro cryo-EM maps in the 2-5A resolution range. Dr. Baker's role is
to lead the cryo-EM map analysis and model building portion of the grant.

1U54CA232568-01 - “Discovery And Development Of Optimal Immunotherapeutic Strategies
For Childhood Cancers”

National Institutes of Health 10% effort (9/1/2018-6/30/2023)

Role: Co-Investigator (Marris and Mackall, PI)

Aims: CART cells are synthetic receptors that can be engineered modularly and are therefore
amenable to multivalent targeting. Investigators in this project pioneered the development
of bivalent and trivalent CAR T cells and are conducting the first-in-human testing of a T cells
expressing a bivalent CAR. Emerging technologies are now available to endow individual T
cells with quad-CAR specificities and potentially multivalent CAR T cells. This project will
optimize platform(s) for generating multivalent CAR T cells and by incorporating data
generated in Projects 1 and 3 of this U54, create specific lead candidate multi-specific CARs
for targeting pediatric AML, and high risk pediatric solid/brain tumors and brain tumors.

1TPO1GM121203-01AT1 - “An Automated Pipeline for Macromolecular Structure Discovery in
Cellular Electron Cryo-Tomography”

National Institutes of Health 25% effort (salary only) (9/1/2018-7/31/2023)

Role: Investigator (Volkmann, PI)

Aims: EMAN2 is software for analysis of electron microscopy images in 3D. It is used in a wide
range of health related areas, such as learning how drugs interact with target molecules, how
viruses interact with cells and developing a physical understanding the biochemistry of the
cell. This grant continues the development and support of EMANZ2, with a particular focus on
validation and interoperability.

RO1GM080139 - “Support and Development of EMAN for Electron Microscopy Image
Processing”

National Institutes of Health 25% effort (salary only) (06/01/2006-08/31/2023)
Role: Co-PI (Ludtke, PI)
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Aims: EMAN2 is software for analysis of electron microscopy images in 3D. It is used in a wide
range of health related areas, such as learning how drugs interact with target molecules, how
viruses interact with cells and developing a physical understanding the biochemistry of the
cell. This grant continues the development and support of EMANZ2, with a particular focus on
validation and interoperability.

GRANTS - PENDING

Renewal of “Structure-Function of IP3R Channels” (reviewed 12/2019 - 14th percentile)
National Institutes of Health 25% effort

Role: Investigator (Serysheva, PI)

Aims: The maintenance of Ca2+* homeostasis in the human body is largely dependent upon
the function of inositol 1,4,5-trisphosphate receptors (IP3Rs). The goal of this research
program is to establish a detailed understanding of the mechanisms of IP3R gating and
modulation using cryoEM, biochemistry and computational modeling.

GRANTS - COMPLETED

DBI-1408887 - “Collaborative Research: ABI Innovations: Algorithms And Tools For Modeling
Macromolecular Assemblies”

National Science Foundation

(9/1/2014-12/31/2017)

Role: Principal Investigator

Aims: Building on our established Gorgon modeling software, this proposal seeks to develop
and maintain a more comprehensive and extensible modeling toolkit for subnanometer
resolution density maps. This projects combines both software and modeling innovation, as
well as leveraging currently available modeling software, in a a single integrated user-
environment.

R039378-I - “lmmunogenomics to Create New Therapies for High-Risk Childhood Cancers”
St. Baldrick’s Foundation and Stand Up To Cancer (SU2C)

(7/1/2013-6/30/2017)

Role: Co-Investigator (Harris, PI)

Aims: This cancer "“Dream Team” from seven institutions aims to establish genomics-based
immunotherapy as the second revolution in childhood cancer. Our multidisciplinary team
focuses on the discovery of cell surface molecules on pediatric cancers that can be targeted
using antibody-derived binding proteins and develop new therapeutics based upon this
targeting element. The team consists of investigators across seven institutions.

5R01GM079429 - "Unified Data Resource for Large Complexes Determined by Cryo-Electron
Microscopy”

National Institutes of Health

(6/1/2013-5/31/2017)

Role: Investigator (Chiu, PI)

Aims: A collaboration between NCMI, PDB and EBI, this grants seeks to build a public
repository site for cryoEM density maps with associated meta-data and portal for various
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software useful for annotators and biological end-users. The recently funded renewal extends
our development by building upon community based recommendations to develop best
practice standards for cryo-EM imaging and modeling, as well as implement new standards
for data validation.

1R21GM100229 - “Atomic Resolution Cryo-EM using Model-Based Constraints”

National Institutes of Health

(8/1/2013-7/31/2015)

Role: Principal Investigator

Aims: This proposal utilizes a novel “sequence-free” method to rapidly build de novo models
for individual proteins from cryo-EM density maps. When combined with our proposed cryo-
EM density map refinement and reconstruction techniques, it will be possible to produce
atomic resolution models of an entire macromolecular assembly.

[1IS-0705474 - "Integrated Modeling of Biomolecular Nanomachines”

(8/1/2007-7/31/2010)

National Science Foundation

Role: Principal Investigator

Aims: This proposal looks to develop modeling tools for macromolecular machines through
an integrated approach centered on integrating computational techniques with cryo-EM. This
multi-Pl proposal combines modeling expertise at Baylor College of Medicine, UCSF,
University of Washington and Washington University in St. Louis.

PATENTS

Pending, “Chimeric Antigen Receptor For Bispecific Activation And Targeting Of T-
Lymphocytes”, Nabil M. Ahmed, Zakaria Grada, Meenakshi Hegde, Matthew L. Baker, And
Donald R. Shaffer

SOFTWARE DEVELOPMENT

Pathwalking - project lead, software for fully automated model building from near atomic
resolution cryo-EM density maps; C/C++ and python

Gorgon - project lead, interactive model building software for sub nanometer resolution cryo-
EM density maps; C/C++ and python, development and distribution through GitHub and
Anaconda

EMAN - developer, image processing software suite for cryo-EM (developer); C/C++ and
python

Phenix - developer, software suite for automated structure determination in X-ray
crystallography; C/C++ and python

Chimera - developer, software for visualization of macromolecular structure; Ul development
and python
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INVITED TALKS
2019

“Model Metrics Evaluations and Outcomes: Pathwalking’, Model Metrics Challenge Workshop,
Palo Alto, CA

"Automation and Validation in CryoEM Modeling”, Spring 2019 ACS National Meeting and
Exposition, Orlando, FL

“The Structure of a Transcribing Reovirus: Insights into Capsid Stabilization, Replication and
Genome Organization of a DsDNA Virus”, Joint Structure Group Meeting, Houston, TX

2018

“Molecular Mechanisms of lon Channel Gating", SMART Program Student Seminar, Baylor
College of Medicine, Houston TX

“Cryo-EM Model Building and Refinement”, American Crystallography Association Annual
Meeting, Toronto, Canada.

2017
“Modeling Structure and Function in lon Channel Gating", Schrodinger, New York, NY

“Structural and Computational Approaches in Cancer Biology”, SMART Program Student
Seminar, Baylor College of Medicine, Houston TX

“Automating de novo model building with Pathwalker”, CryoEM Map and Model Challenge
Assessment Meeting, Palo Alto, CA

“Advancements in Cryo-EM Model Building”, Phenix Developers Meeting, Berkley, CA.
2016

“Building and Validating Atomic Models for EM Density Maps”, Microscopy and Microanalysis
Annual Conference 2015, Columbus, OH

“Modeling Macromolecular Structure and Function", SMART Program Student Seminar, Baylor
College of Medicine, Houston TX

“Modeling Structure and Function of an lon Channel", CIBR Short Talks, Baylor College of
Medicine, Houston TX

2015

“Modeling Macromolecular Structure and Function with CryoEM", Advanced Structural and
Chemical Imaging Symposium, Pullman, WA

“Modeling Macromolecular Structure and Function", Workshop on Single Particle
Reconstruction, Structural Variability and Modeling, Baylor College of Medicine, Houston TX

11
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“Cryo-EM of Macromolecular Assemblies", SMART Program Student Seminar, Baylor College
of Medicine, Houston TX

“Modeling the Structure and Function of an lon Channel", Microscopy and Microanalysis
Annual Conference 2015, Portland, OR

2014
“Modeling Macromolecular Assemblies with Gorgon", SBGrid Webinar

“Modeling Macromolecular Assemblies", SMART Program Student Seminar, Baylor College of
Medicine, Houston TX

“Deciphering Macromolecular structure and function through integrating cryo-EM and
computational modeling”, The University of Texas Health Science Center, Houston, TX

2013

"Computational approaches in cryo-EM modeling”, SMART Program Student Seminar, Baylor
College of Medicine, Houston TX

2012

"Macromolecular modeling at non-atomic resolutions"”, SMART Program Student Seminar,
Baylor College of Medicine, Houston TX

2011

“Modeling protein structure at near-atomic resolutions”, The University of Texas Health
Science Center, Houston, TX

“Modeling at near-atomic resolutions with Gorgon and Pathwalker”, NCMI Workshop on
Single Particle Reconstruction, Validation and Analysis. Houston, TX

“Modeling with cryo-EM density maps at near-atomic resolutions”, Pacific Symposium on
Biocomputing 2011. Kohala Coast, HI

2010

“Model validation with near-atomic resolution cryo-EM density maps”, EM Validation Task
Force Meeting, Rutgers University, New Brunswick, NJ

“SSEHunter and de novo modeling from cryo-EM density maps”, Modeling of Cryo-EM
Density Maps, Baylor College of Medicine, Houston, TX

2009

“Building structural models from cryo-EM density maps”, 2009 Annual Meeting of the
American Crystallography Association, Toronto, CA

"Protein structure modeling in cryo-EM", SMART Program Student Seminar, Baylor College of
Medicine, Houston TX

“Building structural models from cryo-EM density maps”, Department of Pathology, The
University of Texas Health Science Center, Houston, TX
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“Modeling protein structure at near-atomic resolutions with Gorgon”, Bioimage Informatics,
Ashburn, VA

2008
“Building structural models from cryo-EM density maps”, Supercomputing 2008, Austin, TX

“Modeling macromolecular structure directly from cryo-EM density maps”, The 9th Asia-Pacific
Microscopy Conference, Jeju, Korea

“Building structural models directly from cryo-EM density maps” Gordon Research
Conference on Three-Dimensional Electron Microscopy, Barga, Italy

2007

“Building structural models in subnanometer resolution cryo-EM density maps”, AAAS-
SWARM Annual Meeting, Clear Lake, TX

“Ab initio modeling of a herpes simplex virus capsid protein assessed by cryo-EM density”,
Biophysical Society 51st Annual Meeting, Baltimore, MD

“Building structural models in cryo-EM density maps”, Barcelona Supercomputing Center,
Barcelona, Spain

“Building structural models in subnanometer resolution cryo-EM density maps”, Protein
Assembly, Dynamics and Function Meeting, Institut des Hautes Etudes Scientifiques, Bures-
sur-Yvette, France

2006

“Building structural models in cryo-EM density maps”, Critical Assessement of Structure
Prediction 7, Asilomar, CA

“Building models from subnanometer resolution cryo-EM density maps”, Southwest Regional
American Chemical Society, Houston, TX

“Building structural models in subnanometer resolution cryo-EM density maps”, Centro
Nacional de Biotecnologia, Madrid, Spain

“Building structural models in subnanometer resolution cryo-EM density maps”, Gordon
Research Conference on Three-Dimensional Electron Microscopy, Barga, Italy

“"Deciphering macromolecular structure”, 3rd International Symposium on Structural Analysis
of Supermolecular Assemblies by Hybrid Methods, Lake Tahoe, CA

2005
“The cryo-EM definitions project”, 3DEM Developers Workshop, Hinxton, UK

“Computational approaches to the structural analysis of intermediate resolution structures”,
Institute for Defense Analyses, Alexandria, VA

“Computational approaches to biological complexes”, Gordon Research Conference on
Three-Dimensional Electron Microscopy, New London, NH
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“Tools for visualization of macromolecular machines”, Visualization of Large Biomolecular
Complexes, La Jolla, CA

“Analysis of Macromolecular Assemblies”, Workshop on Structural and Computational
Proteomics of Biological Complexes. Houston, TX

2004

“Analysis of intermediate resolution structures”, 12th International Conference on Intelligent
Systems for Molecular Biology 3DSIG, Glasgow, UK

2003

“Structural feature extraction in intermediate resolution macromolecular assemblies”,
Visualization of Biological Complexes, Emeryville, CA

“Subnanometer Resolution Structure of Rotavirus”, 4th International virus assembly
symposium, Sardinia, ltaly

2002

“Structural analysis of intermediate resolution structures”, 15th International Congress on
Electron Microscopy, Durbin, South Africa

“Fold discovery in macromolecular machines through electron cryomicroscopy and
bioinformatics”, National Library of Medicine Annual Trainee Meeting, Salt Lake City, UT

2001

“Identification of an N-terminal redox sensor in RYR1", Biophysical Society 45th Annual
Meeting, Boston, MA

“Subnanometer resolution structure of Rice Dwarf Virus by Cryo-EM”, XVII Biennial
Conference on Phage/Virus Assembly, Helsinki, Finland.

1998

“Structure of the double shelled rice dwarf virus”, American Society for Virology 17th Annual
Meeting, Vancouver, Canada

AWARDS

2018 Diana Brown Memorial BCM/BRASS Mentor of the Year

2008 Poster award, 3DEM GRC

2006 Dunn award, W.M. Keck Center

2006 Poster award, 3DEM GRC

2005 Poster award, 3DEM GRC

2001 Travel award, XVII Biennial Conference on Phage/Virus Assembly
2000 Dunn award, W.M. Keck Center Retreat
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1999
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1997
1996-1997

TEACHING
2019

2019
2016-current

2014-current

2015
2009
2009
2008
2007
2002-2015

1999

1995-1996
1994-1996

TRAINING
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Dunn award, W.M. Keck Center Retreat
Travel award, American Society of Virology
Dunn award, W.M. Keck Center Retreat

Baylor Research Advocates for Student Scientists (BRASS) scholar

Instructor, Sealy Center for Structural Biology/UTMB Workshop on
CryoEM Data Processing

Instructor, Electron Cryo-Microscopy, Baylor College of Medicine
Instructor, Current Topics in CIBR, Baylor College of Medicine

Instructor, Applications to Biology of Computation, Baylor College of
Medicine

Instructor, Symposium on CryoEM

Instructor, Modeling Cryo-EM Density Maps Workshop
Instructor, Cryo-EM Modeling Workshop

Instructor, Cryo-EM Format Standards Workshop
Instructor, Cryo-EM Mining Workshop

Instructor, Annual NCMI Workshop on Cryo-EM, Visualization and
Modeling

Teaching assistant, Structure of Macromolecules, Baylor College of
Medicine

Teaching assistant for Biology |, Purdue University

Teaching assistant for Biostatistics, Purdue University

Corey Hryc, SMART Student (2009), lab technician (2009-2011), postdoctoral fellow (2020-

current)

Ryan Rochat, M.D., Ph.D., Scholarship Oversight Committee member (2018-current)

Reed Corum, Rice Undergraduate student (2015-current)

Hang Dou, Ph.D. Thesis committee (2015-2017), Washington University in St. Louis
Tunay Durmaz, Ph.D., Postdoctoral advisor (2015-2017)
Shoba Navai, M.D., Scholarship Oversight Committee member (2015-2017)
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Daniel Landi, M.D., Scholarship Oversight Committee member (2014-2017)

Muyuan Chen, Graduate student co-mentor (2013-2018)

Derek Burrows, Ph.D. Thesis committee (2012-2014), Washington University in St. Louis
Mariah Baker, Ph.D., Postdoctoral Fellow (2009-2012)

Muthu Alagappan, SMART Student (2009)

Michael Marsh, Ph.D., Postdoctoral advisor (2008-2010)

Sasakthi Abeysingh, Ph.D., Thesis committee (2007-2010)
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