Rajarshi Guha

National Center for Advancing Translational Science 208 Saddle Hill Road
9800 Medical Center Drive Manchester, CT 06040
Rockville, MD 20850 Ph: (814) 404 5449

guhar@mail.nih.gov | Blog | Google Scholar | ORCID

Computational scientist with 10 years of experience in designing & implementing computational infrastructures
and the development of novel algorithms for life sciences data with a focus on pre-clinical small molecule drug
discovery. My track record is evidenced by multiple deployed systems and more than 100 publications in peer
reviewed journals. I have co-written multiple federally funded grants worth more than $2M. In addition I have
extensive experience in public speaking, with more than 30 invited talks, as well as teaching workshops and classes
at the graduate & undergraduate levels.

My goal is to impact therapeutic development by designing scalable computational methodologies that integrate
heterogenous data types from multiple biological scales, to generate a global picture of the effects of small
molecules in biological systems. I am particularly interested in linking chemical structure information to molecular,
bibliographic genomic and clinical covariates to enable the study of polypharmacology and repurposing.

Professional Experience

01/01/2017 — ... e Editor in Chief, J. Cheminformatics
07/01/2009 — ... o Informatics Scientist, National Center for Advancing Translational Science, NIH
07/01/2009 — ... e Adjunct Professor, School of Informatics, Indiana University

08/01/2007 — 06/31/2009 e Visiting Assistant Professor, School of Informatics, Indiana University
08/01/2006 — 07/30/2007 e Post-doctoral scholar working with Prof. D. Wild at Indiana University
08/01/2005 — 07/30/2006 e Post-doctoral scholar working with Prof. P. C. Jurs, Pennsylvania State University

Education

07/01/2001 — 07/30/2005 e Ph.D. (Chemistry), Department of Chemistry, The Pennsylvania State University.
05/01/1999 — 06/30/2001 e M.Sc. (Chemistry), Indian Institute of Technology, Kharagpur, India.

08/01/1995 — 07/30/1998 e B.Sc. (Chemistry), Presidency College, Calcutta, India.

Leadership & Mentoring

o Led the development and writing of the NCATS portion of two major grant applications (BARD and IDG
Pharos) worth more than $2M

e [ed the development of the complete informatics and analytic infrastructure underlying two key NCATS
initiatives - the Trans NIH-RNAi Screening Facility & the NCATS Combination Screening Platform

e Developed and taught workshops on R for biologists at NCATS and EBI (Hinxton, UK) and involved in
scientific mentoring of interns within the Informatics group

e Chair (2012) and Vice Chair (2011), ACS Division of Chemical Information

o Program Chair (2009-2010) and Asst. Program Chair (2007-2009), ACS Division of Chemical Information


http://blog.rguha.net
http://scholar.google.com/citations?user=lozCoOkAAAAJ
http://orcid.org/0000-0001-7403-8819
https://bard.nih.gov
https://pharos.nih.gov

Leadership & Mentoring (continued)

o Co-founder of the Blue Obelisk group, to promote Open Data, Open Source and Open Standards within
chemistry. See Guha et al, 2006 & O’Boyle et al, 2011.

e Member of the editorial boards of Chemistry Central Journal, Current Computer Aided Drug Design,
Journal of Cheminformatics and Synergy

e Organizer or co-organizer for multiple symposia at ACS National Meetings including Scripting &
Programming (Fall 2009), Systems Chemical Biology: Integrating Chemistry and Biology for Network
Models (Fall 2008) and Cheminformatics Techniques in Bioinformatics (Fall 2007)

Research & Development Experience

2009 - ...

2007 - 2009

e My duties at NCATS have ranged from infrastructure development for major center-wide
initiatives as a well project specific algorithm development. Much of work has been
collaborative and has required me to identify optimal solutions and achieve consensus amongst
a variety of stakeholders.

I led the development of the NCATS portions of Pharos, a user interface to the Knowledge
Management Center of the Illuminating the Druggable Genome project and the BioAssay
Research Database (BARD), a next generation chemical biology database. In both cases, I laid
out the roadmap and designed the high level architecture of the systems and was responsible
for maintaining the development schedule and interactions with our external collaborators.

I have been responsible for the entire data management, visualization & analysis pipeline for
the NCATS high throughput combination screening platform. Prior to this I developed the
informatics infrastructure for the Trans-NIH RNAi Screening facility. have been instrumental
in providing informatics support for high content screening projects, ranging from image
analysis to informatics pipelines for the vendor integration, image storage and management
and data mining methods.

In parallel with infrastructure development, I have worked on a variety of more focused,
problem specific areas. These include support for chemical probe development projects,
including cherry picks, lead optimization and general cheminformatics analysis. Biologies
covered include infectious disease, neurodegeneration and cancers.

Recently I have been exploring approaches to mine large scale combination screening datasets.
These include network models that allow one gain insight from large all-pair combination
datasets and a novel similarity kernel that allows us to compare cell lines in “combination
space”. I also have ongoing efforts to develop and refine methods for the analysis of small
molecule datasets from a variety of viewpoints - structure-activity landscapes,
polypharmacology & promiscuity and scaffold based analyses that allow efficient
summarization of large chemical datasets.

e Extended work on density of chemical space by using the 2-NN method applied to compound
selection in combinatorial libraries. I continued working on methods for handling large
chemical datasets, including predictive modeling of HTS cytotoxicity data, virtual screening
and QSAR modeling of large combinatorial libraries for anti-malarial activity and implentation
of a fast 3D searching and pharmacophore matching in very large compound databases. During
this period, I exmained methods to characterize activity landscapes and proposed approaches
to explore promiscity and polypharmacology in PubChem bioassays using network models.


http://www.ncbi.nlm.nih.gov/pubmed/16711717
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3205042

Research & Development Experience (continued)

2005 - 2007

Awards

e Implemented web service infrastructure to deploy integrated statistical and cheminformatics
environments. Developed algorithm development for feature selection, analysis of large
chemical spaces with applications to diversity analysis and clustering. Collaborated with
Procter & Gamble to implement automated QSAR pipelines

2016 o NIH Directors Award (Malaria Combination Screening)
2015 o NIH Directors Award (Ebola Drug Repurposing)

2015 e Corwin-Hansch Award

2013 o NIH Directors Award (Malaria Screening)

2012 e Kelly Distinguished Performance Award

2011 o NIH Directors Award (Trans-NIH RNAi Screening)

2010 o Kelly Distinguished Performance Award

2007 e Jacques-Emile Dubois Grant Pennsylvania State University.

Computing & Data Science Experience

Languages

Platforms

Databases

e Extensive experience with Java, Python, C and Unix shell scripting. Familiar with C++, Fortran
and Lisp.

o Extensive experience with R for modeling and algorithm prototyping. Published and maintain
packages that incorporate cheminformatics within R, handle molecular fingerprint data and
interface R to the PubChem & ChEMBL bioassay and compound collections. Extended support
for PMML in R

e 10 years experience in developing J2EE based REST API’s and clients using industry standard
technology stacks. Experienced user of the OpenEye & ChemAxon toolkits, familiar with
Pipeline Pilot, KNIME.

o Extensive experience with traditional RDBMS (Oracle, MySQL and PostgreSQL) and no-SQL
databases (MongoDB), as well as integration of chemistry with databases

Memberships

e Member of the editorial boards of Chemistry Central Journal, J. Cheminformatics and Curr. Drug
Discov. Tech.

e Member of the Scientific Advisory Board for the International Conference on Chemical Structures

e Member of the American Chemical Society
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