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General Background and Research Interests

My work is focused on understanding host response, membrane transport, signaling, stress and
tolerance phenotypes in microbial systems. | study engineered and environmental microbes. | use
microbiological, biochemical and systems biology tools to examine environmentally important
organisms such as sulfate and metal reducing bacteria, cyanobacteria. | have specific interest in
signaling mechanisms in non-model organisms like Pseudomonas stutzeri, Desulfovibrio vulgaris
and Microcoleus vaginatus and for which | have conducted detailed studies in Agrobacterium
tumefaciens. | develop tools, and use host genome and protein engineering strategies, to improve
bioproduction and bioremediation applications, using bacterial and fungal systems such as
Escherichia coli, Pseudomonas putida, Corynebacterium glutamicum, Saccharomyces cerevisiae
and Rhodosporidium toruloides.
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Mukhopadhyay A, Keasling JD, Sakuragi Y, Scheller HV* Arabidopsis Deficient in Cutin
Ferulate Encodes a Transferase Required for Feruloylation of m-Hydroxy Fatty Acids in
Cutin Polyester. Plant Physiol. 2012

Mukhopadhyay A Microbial host engineering: beyond the metabolic pathway 2012
Special Issue: New Science of Synthetic and Systems Biology, Science And Culture
Journal, Indian Science News Association, ed. R. Bhadra.

Rutherford, B.J and Mukhopadhyay, A*. 2012 Engineering Stress Tolerance in Microbial
Systems for Bioproduction of Fuels, In: Microbial Biotechnology: Energy and
Environment. CABI, Wallingford, UK. ed. Arora, R.

Juminaga D, Baidoo EEK, Redding-Johanson AM, Batth TS, Burd H, Mukhopadhyay A,
Petzold CJ, Keasling JD* Modular Engineering of L-Tyrosine Production in Escherichia
coli. Appl Environ Microbiol 2012



91. Rajeev L, Luning EG, Dehal PS, Price MN, Arkin AP, Mukhopadhyay A*. Systematic
mapping of two component response regulators to gene targets in a model sulfate reducing
bacterium. Genome Biology 2011

92. Dunlop MJ, Dossani ZY, Szmidt HL, Chu HC, Lee TS, Keasling JD, Hadi MZ,
Mukhopadhyay A*. Engineering microbial biofuel tolerance and export using efflux
pumps. Mol Syst Biol. 2011

93. Peralta-Yahya P, Ouellet M, Chan R, Mukhopadhyay A, Keasling J, Lee TS*.
Identification and microbial production of a terpene-based advanced biofuel. Nature
Communications 2011

94. Mukhopadhyay A, Hillson NJ, Keasling JD* Control of Stress tolerance in bacterial host
organisms for bioproduction of fuels 2011 Microbial Stress Tolerance: From Genomics to
Biofuels, Microbiology Monographs (Springer series) ed. Z. Lewis Liu

95. Zhou J*, He Q, Hemme CL, Mukhopadhyay A, Hillesland K, Zhou A, He Z, Van Nostrand
JD, Hazen TC, Stahl DA, Wall JD, Arkin AP. How sulphate-reducing microorganisms cope
with stress: lessons from systems biology. Nat Rev Microbiol. 2011

96. Rautengarten C, Ebert B, Herter T, Petzold CJ, Ishii T, Mukhopadhyay A, Usadel B,
Scheller HV*. The Interconversion of UDP-Arabinopyranose and UDP-Arabinofuranose is
Indispensable for Plant Development in Arabidopsis. Plant Cell. 2011

97. Ouellet M, Datta S, Dibble DC, Tamrakar PR, Benke PI, Li CL, Singh S, Sale KL, Adams
PD, Keasling JD, Simmons BD, Holmes BM*, Mukhopadhyay A. Impact of ionic liquid
pretreated plant biomass on Saccharomyces cerevisiae growth and biofuel production.
Green Chemistry 2011

98. Redding-Johanson AM, Batth TS, Chan R, Krupa R, Szmidt HL, Adams PD, Keasling JD,
Lee TS, Mukhopadhyay A, Petzold CJ*. Targeted proteomics for metabolic pathway
optimization: application to terpene production. Metab Eng. 2011

99. Rutherford BJ, Dahl R, Price R, Szmidt HL, Benke PI, Mukhopadhyay A*, and Keasling
JD. Functional Genomic Study of Exogenous n-Butanol Stress in Escherichia coli. Appl
Environ Microbiol. 2010.

100. Ito J, Batth TS, Petzold CJ, Redding-Johanson AM, Mukhopadhyay A, Verboom R,
Meyer EH, Millar AH, Heazlewood JL*. Analysis of the Arabidopsis Cytosolic Proteome
Highlights Subcellular Partitioning of Central Plant Metabolism. J Proteome Res. 2010

101. Ito J, Petzold CJ, Mukhopadhyay A, Heazlewood J*. The role of proteomics in the
development of cellulosic biofuels. Current Proteomics. 2010

102. Cong Y, Baker ML, Jakana J, Woolford D, Miller EJ, Reissmann S, Kumar RN,
Redding-Johanson AM, Batth TS, Mukhopadhyay A, Ludtke SJ, Frydman J, Chiu W*.
4.0-A resolution cryo-EM structure of the mammalian chaperonin TRIC/CCT reveals its
unique subunit arrangement. Proc Natl Acad Sci U S A. 2010

103. Zhou A, He Z, Redding-Johanson AM, Mukhopadhyay A, Hemme CL, Joachimiak
MP, Luo F, Deng Y, Bender KS, He Q, Keasling JD, Stahl DA, Fields MW, Hazen TC,
ArkinAP, Wall JD, Zhou J*. Hydrogen peroxide-induced oxidative stress responses in
Desulfovibrio vulgaris Hildenborough. Environ Microbiol. 2010

104. He Z, Zhou A, Baidoo E, He Q, Joachimiak MP, Benke P, Phan R, Mukhopadhyay A,
Hemme CL, Huang K, Alm EJ, Fields MW, Wall J, Stahl D, Hazen TC, Keasling JD, Arkin
AP, Zhou J*. Global transcriptional, physiological, and metabolite analyses of the responses
of Desulfovibrio vulgaris Hildenborough to salt adaptation. Appl Environ Microbiol. 2010

105. Dunlop MJ, Keasling JD, Mukhopadhyay A*. A Model for Improving Microbial
Biofuel Production using a Synthetic Feedback Loop. Systems and Synthetic Biology 2010.



106. Ouellet M, Adams PD, Keasling JD and Mukhopadhyay A*. A Rapid and Inexpensive
Labeling Method for Microarray Gene Expression Analysis. BMC Biotechnology 2009
107.  Shaikh AS*, Tang YJ#, Mukhopadhyay A*, Garcia Martin H, Gin J, Benke PI, Keasling
JD* Study of stationary phase metabolism via isotopomer analysis of amino acids from an
isolated protein. Biotechnology Progress 2009

108. Elias DE*, Mukhopadhyay A# Joachimiak MP*, Redding AM, Yen H-CB, Fields
MW, Hazen TC, Arkin AP, Keasling JD, Wall JD. Expression profiling of hypothetical
genes in Desulfovibrio vulgaris leads to improved functional annotation. Nucleic Acids
Research 2009

109. Borglin S, Joyner DC, Jacobsen JS, Mukhopadhyay A, Hazen TC*. Overcoming the
anaerobic hurdle in phenotypic microarrays: Generation and visualization of growth curve
data for Desulfovibrio vulgaris Hildenborough. J Microbiol Methods. 2009

110. Gaucher S*, Redding AM*, Mukhopadhyay A, Keasling JD, Singh AK*. Post-
translational Modifications of Desulfovibrio vulgaris Hildenborough Sulfate Reduction
Pathway Proteins. Journal of Proteomic Research 2008

111. Mukhopadhyay A, Redding AM, Rutherford BJ, Keasling JD*. Importance of systems
biology in engineering microbes for biofuel production. Curr Opin Biotechnol. 2008

112. Fortman JL¥, Chhabra S¥, Mukhopadhyay A* Chou H, Lee TS, Steen E, Keasling JD*.
Biofuel alternatives to ethanol: pumping the microbial well. Trends Biotechnol. 2008

113.  Shaikh AS*, Tang YJ*, Mukhopadhyay A, Keasling JD*. Isotopomer Distributions in
Amino Acids from a Highly Expressed Protein as a Proxy for Those from Total Protein.
Analytical Chem 2008

114. Mukhopadhyay A, Redding AM, Joachimiak MP, Arkin AP, Borglin SE, Dehal PS,
Chakraborty R, Geller JT, Hazen TC, He Q, Joyner DC, Martin VJ, Wall JD, Yang ZK,
Zhou J, Keasling JD*. Cell-wide responses to low-oxygen exposure in Desulfovibrio
vulgaris Hildenborough. J Bacteriol. 2007

115. Tang YJ* Pingitore F¥, Mukhopadhyay A% Phan R, Hazen TC, Keasling JD*. Pathway
confirmation and flux analysis of central metabolic pathways in Desulfovibrio vulgaris
Hildenborough using GC-MS and FT-ICR mass spectrometry. J. Bacteriol. 2007

116. Redding A-M, Mukhopadhyay A, Joyner DC, Hazen TC, Keasling JD* Study of nitrate
stress in Desulfovibrio vulgaris Hildenborough using iTRAQ proteomics. Brief Funct
Genomic Proteomic 2006

117.  Mukhopadhyay A, He Z, Alm EJ, Arkin AP, Baidoo EE, Borglin SC, Chen W, Hazen
TC, He Q, Holman H-Y, Huang K, Huang R, Joyner DC, Katz N, Keller M, Oeller P,
Redding AM, Sun J, Wall J, Wei J, Yang J, Yen H-C, Zhou J, Keasling JD*. Salt Stress in
Desulfovibrio vulgaris Hildenborough: an Integrated Genomics Approach J. Bacteriol.
2006

118. Gao R, Mukhopadhyay A, Fang F, Lynn DG* Constitutive Activation of Two-
Component Response Regulators: Characterization of VirG Activation in Agrobacterium
tumefaciens. J Bacteriol 2006,

119. Mukhopadhyay A, Gao R, Lynn DG*. Integrating Input from Multiple Signals: The
VirA/VirG Two-Component System of Agrobacterium tumefaciens. ChemBioChem 2004

120. Wang Y, Mukhopadhyay A, Howitz VR, Binns AN, Lynn DG*. Construction of an
efficient expression system for Agrobacterium tumefaciens based on the coliphage T5
promoter. Gene 2000

Reports and commentaries
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Mukhopadhyay A, Hauser Loren Workflow 4: Signaling, in the DOE Systems Biology
Knowledgebase Implementation Plan. U.S. Department of Energy Office of Science. DOE
Genomic Science Microbial Systems Biology Knowledgebase Workshop, Feb. 9-10, 2010
Lee TS, Keasling JD, Beller HR, Mukhopadhyay A. New methods to modify or control
regulation of engineered pathways for biofuel production www.jbei.org/wp-
content/uploads/2016/03/Q2-Report_full_v4.pdf. 2016

Mukhopadhyay A, Perspective on the future of biofuels using microbial platforms,
Biofuels International, Volume 11 (1) Jan 2017

Designing for Deep Decarbonization: Accelerating the US Bioeconomy Workshop
Report DOI pending.

Theses

Mukhopadhyay A, Initiating lateral gene transfer: analysis of the VirA/VirG two
component system in vivo. (Ph. D.) Department of Chemistry, University of Chicago,
Chicago, IL, USA 2002. Adv. David G. Lynn

Mukhopadhyay A, Synthesis of chiral bioactive molecules using enzymes and
microorganisms. (M. Sc) Department of Chemistry Indian Institute of Technology, Powali,
Mumbai, Maharashtra, India, 1996. Adv. S. V. Bhatt

Pre-prints

1.

Garber ME, Frank V, Kazakov AE, Zhang H, Incha MR, Keasling JD, Rajeev L,
Mukhopadhyay A Evolutionarily Driven Domain Swap Alters Sigma Factor Dependence
in Bacterial Signaling System BioRxiv doi: https://doi.org/10.1101/2020.09.30.321588
Kosuke Iwai, Maren Wehrs, Megan Garber, Jess Sustarich, Lauren Washburn, Zachary
Costello, Peter W Kim, David Ando, William Randy Gaillard, Nathan J Hillson, Paul D
Adams, Aindrila Mukhopadhyay, Hector Garcia Martin, Anup K Singh. Scalable and
Automated CRISPR-Based Strain Engineering Using Droplet Microfluidics BioRxiv
https://doi.org/10.1101/2021.06.10.447396

Patents (applications and granted)

1.

Huang, J, Liu, Z, Clark, DS, Keasling, JD, Mukhopadhyay, A, Hartwig, JF. Novel
Artificial Metalloenzyme chemistry in biological systems U.S. Patent Application Ser. No:
62/989,568 (2020/03/13)

Eng, TT, Banerjee, D, Mukhopadhyay, A Engineered P. putida strain with high yields of
glutamine-derived heterologous products due to growth-production locking (GPL) U.S.
Patent Application Ser. No: 62/980,054 (2020/02/21)

Eng T, Mukhopadhyay A, "Production of Tetramethyl Pyrazine in the Industrial Host
Corynebacterium glutamicum U.S. Patent Application Ser. No: 62/982,001 (2020/02/26)
Budin, I, Reider A, Hummel NFC Mukhopadhyay, A, Keasling, JD Methods for
mitochondria and organelle genome editing U.S. Patent Application Ser. No: 62/673,597
(2020/1/16)

Mortimer, JC, Herbert, RA, Mukhopadhyay, A, Eng, TT, Use of Cholinium Lysinate as a
Broad-Spectrum Herbicide. US, Patent Application Ser. No. 62/842,737 (2019/05/03)
Wehrs, M, Gladden, J, Mukhopadhyay, A Host yeast cells and methods useful for
producing indigoidine U.S. Patent Application Ser. No 16/417,499 (2019/04/20)
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Mukhopadhyay A, Mingardon F, Chanal A. Modified Host Cells Having tolerance to a-
Olefins. US Patent 20,170,051,317, (2017/02/23)

Mukhopadhyay A, Reider-Apel A, Ouellet M, Keasling JD, Synthetic Polypeptide Having
A Xylose Import Activity US Patent 20170015714 A1 (2017/01/19)

Dunlop, MJ. Keasling, JD. Mukhopadhyay, A. Modified Host Cells with Efflux Pumps.
U.S. Patent No. 9428726 (2016/8/30)

Professional community service (external)

Session Organizer for 44" SBFC 2022
Session Co-Chair, Metabolic Engineering 14, Jul 2021
Session Chair for 43" SBFC 2021
Co-Chair, Session Chair for ACS BIOT 2020
Scientific Advisory Committee, Center for Advanced Bioenergy and Bioproducts
Innovation (CABBI) 2019+
Chair, Division O of the American Society of Microbiology (2015/16)
Co-chair Organizing committee for the Indo-US Science and Technology Forum workshop
on Cell Factories (IIT Mumbai India, March 2016).
Editorial positions
o Frontiers in Microbiology Journal, 2011+
o npj Scientific Reports, 2017+
o Metabolic Engineering Communications Special issue 2019-2020
Reviewer for peer-reviewed articles (Nature Biotech, Nature Microbiol., Mol Sys Biol,
PNAS, AEM, Mol Microb, mBio, J Bact, JMB, Scientific Reports, Biotechnology for
Biofuels, Metabolic Engineering, Metabolic Engineering Communications, Applied
Microbiology and Biotechnology, Microbial Cell Factories, etc).
Reviewer for funding agencies (DOE BER, DOD IARPA).
Reviewer for the JGI SynBio Internal Review Process 2014+
Co-chair conference symposia session (ASM general conference 2010).
Mentor for graduate students, exchange students/ postdocs from
o Visiting Faculty 2022
DOE SCGSR exchange student program. 2016, 2021
B-ACER Fellowship, India 2020
CAPES Brazil 2019
FAPESP BEPE Research Project, Brazil 2018
Heidelberg University Biochemistry Centre, Germany, 2018
1T Mumbai India 2018
Kyoto University 2017-18
University of California, Berkeley 2016-
Technical University of Braunschweig 2016-2020
SULI/ BLUR programs 2015+
RWTH Aachen University 2015-16
Khorana Program 2014+
EPFL Switzerland 2012-16
ETH Zurich, 2016
Mines Paristech France 2012-13,
NTU Singapore 2012,

O OO0 OO OO0 O0OO0OO0OO0oOO0oOOoOO0oOO0OO0
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o Mannheim University, Genrmany 2012, 2011
o |IT Kharagpur India 2009
o University of Chicago Externship program (2012)
o Biotech Partners program (2009)
e Thesis Advisory Committees
o Arizona State University, Tempe, AZ, USA
o Indian Institute of Technology, Mumbai, India
o Leiden University, The Netherlands
o DUSustain, Denmark

Professional community service (internal)

e Proposal preperation, presentation and defense team; BER SFA ENIGMA 2017 review

e Proposal preperation, presentation and defense team for competitive BRC FOA 30M/ year
proposal 2016-2017

e Chair, Divisional Staff Committee, Biological Systems and Engineering, LBNL, Berkeley,

CA, 2017+

Scientific Focus group for selection of the LBNL Lab Director 2015

Committee for Biosciences Mentoring Program 2014-15

Mentor for the Biosciences Mentoring Program 2015+

Committee for suitable serach for the JBEI COO and JBEI CSTO

Committee for suitable search for the JBEI Director for Plant wall biosynthesis

JBEI Volunteer, Berleley Lab Open house 2011

Committee for LBNL Directors Award 2011

Committee for selection of the LBNL Lab Director 2007

Invited talks/ Panels/ podcasts (Since 2007)

Lake Arrowhead Microbial Genomics 2021 (postponed to Sept 2022)

Seminar Series, Edinborough June 2021

ASM Microbe Meeting June 2021

EBRC Seminar Series, May 13" 2021

Lignin Conversion, 43 SBFC, April 26-28, 2021

Bio-Manufacturing Solutions workshop, BU-ISE and ITIF Boston, Feb 10t 2021
Radio talkshow with Julie Motz, Hot Tech — Cool Science, KWMR FM Feb 9™ 2021
Virtual Sci Foo Camp, Oct 23-25, 2020

Indo-US workshop on Recent Developments in Bioenergy Research, Oct 19t 2020
Amazing Microbes, Finding Genius Podcast with Richard Jacobs, Jul 201" 2020
Gordon Research Seminar Mentorship Panel, Ventura Beach, CA, Jan 11 2020
National Lab Day, Toledo, OH, Oct 11-12%" 2019

CCST Biomass Expert Briefing, Sacramento, Sept 19™" 2019

Pseudomonas 2019, Kuala Lumpur, Malaysia, July 22" 2019

GapSummit, Boston, MA, June 181", 2019

DOE JGI User meeting, San Francisco, CA, April 5 2019

Tech Mini Colloquia JGI User meeting, San Francisco, CA, April 2" 2019

IGI Seminar, Berkeley, CA, March 12t 2019

Google team Offsite Keynote, San Francisco, CA, Jan 10" 2019
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ABLC, San Francisco, CA, Nov 8™ 2018

Synthetic Biology for Defense, Arlington, VA, Sept 25-27% 2018

Lignin Gordon Research Conference, Easton, MA, Aug 5™ 2018

DTRA CB Tech Watch Seminar, Ft. Belvoir, VA, April 111 2018

Departmental Seminar, lowa State University, Ames, IA, Oct 121 2017

SFSU Department of Chemistry Colloquium, San Francisco, CA, Sept 22" 2017

BESC retreat, Plenary speaker for JBEI, Chattanooga, TN, July 11-13t 2017

Biology colloquium, Sonoma State University, Sonoma, CA, April 18" 2017
Comparative Biochemistry Seminar course, UC Berkeley, Berkeley, CA, Oct 271 2016
Gordon Conference Green chemistry, Stowe, VT, July 31-Aug-5, 2016.

Beyond Academia, UC Berkeley, Berkeley CA, April 27t 2016

SFSU Department of Biology Colloquium in Microbiology and Cell & Molecular Biology,
San Francisco, CA, Apr 71" 2016

Indo-US Bilateral Conference in Cell Factories, Mumbai, India, March 18-20™ 2016
John Lawrence Seminar Series, LBNL, Berkeley, CA Oct 6" 2015

Gordon research Conference, Lucca, Italy April 24-May 1 2015

JGI, User meeting Walnut Creek, CA, March 25 2015

Genomic Science Contractors-Grantees Meeting XII1, Washington DC, Feb 22-25 2015
Departmental Seminar, Chemical Engineering, 11T, Mumbai, India, Feb 10th 2015
Indo-US Conference in Systems and Synthetic Biology, New Delhi, India, Nov 9" 2014
Society for Industrial Microbiology Annual Meeting, St Louise MO, Jul 24™" 2014
Bioenergy and Photosynthesis Seminar, ASU, Tempe, AZ Feb 201" 2014

12th Biennial Conference of Science and Management on the Colorado Plateau Northern
Arizona University, Flagstaff, Sept 18" 2013

EBI Seminar series, UC Berkeley, Berkeley, Sept 3™ 2013

Eight Big Ideas, Berkeley Repertory Theater, Berkeley CA, May 13" 2013

ChemE class, University of Washington Seattle, Feb 81" 2013

Bioenergy and Biotechnology Team, Reliance India Limited, Mumbai, India Jan 3™ 2013
DBT-ICT Center for Energy Biosciences, Mumbai, India, Dec 31% 2012

Departmental Seminar, Washington University at St Louis, Missouri, Sept 21, 2012
Society for General Microbiology, Fall Conference, Warwick, UK, Sept 3-5 2012
Biobased Materials and Chemical, ITRI Forum 2012, Milpitas, CA, June 271 2012
ASM Conference for Undergraduate Educators, San Mateo, CA June 14-17, 2012
Departmental Seminar, NCBS, Bangalore, India, April 10th 2012.

Departmental Seminar, MBU, 1I1Sc, Bangalore, India, April 9th 2012.

Departmental Seminar, CESE, IIT Powai, Mumbai, India, March 28th 2012.

Plenary session speaker, Genomic Science Meeting X, Bethesda, MD, Feb 26-29, 2012
Sci-Ops Talk, Physical Biosciences Division, LBNL, Berkeley, Jan 12t 2012

Society for Industrial Microbiology Annual Meeting, New Orleans, MlI, July 27th 2011
Yeast Synthetic biology Workshop, San Francisco, CA, Oct 16th 2010.

Society for Industrial Microbiology Annual Meeting, San Francisco, CA, Aug 5th 2010
Indo-American Frontiers of Engineering Symposium, Agra, India, March 10-13th 2010
Departmental Seminar, Department of Chemistry, II'T Powai, India, March 8th 2010
Knowledge Economy Institute (KE2) Summit, Emeryville, CA Jan 27-28th 2010
American Geophysical Union (AGU) conference, San Francisco, CA, Dec 15-19 2008
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Society for Industrial Microbiology Annual Meeting, San Diego, CA, August 10-14 2008
NAE workshop, Wisconsin, Madison, March 14™ 2008

World Congress on Industrial Biotechnology and Bioprocessing, Orlando, Fl, March 21-24,
2007

Human Genome Conference, Zeta NEF Foundation, Los Angeles CA, October 26th 2007

Awards and Honors

Finalist C3E Awards: Mid-career women in clean energy (2019)

LBNL Spot award: Contribution to the successful completion of the JBEI proposal (2017)
LBNL Spot award: Exceptional leadership, service and support of the Biosciences
reorganization enterprise (2016)

LBNL Spot Award: Committee for Biosciences Mentoring Program (2015)

UC Berkeley and Berkeley Lab Leadership Development Program, UC Berkeley, Center
for Executive Education (2010)

Recognized among Women @ The Lab 2013 event at Berkeley Lab (LBNL)

Recognized among Women in Energy 2013 by the US Department of Energy

Quayle Fellowship (Emory University) for the Academic year 2001-2002

President, Student Government Association, Isabella Thoburn College (1992-93)

Mary E. Shannon Memorial scholarship for best all round student, Isabella Thoburn
College, Lucknow (1993)

Dr. E.R. Thillayampallam Award for outstanding performance in Biology, Isabella Thoburn
College, Lucknow (1992)

Memberships

American Society for Microbiology, American Chemical Society, American Association for
the Advancement of Science, Society for Industrial Microbiology

Funding (since 2007)

United States Department of Energy via JBEI, ENIGMA, ENIGMA discovery, m-CAFEs, and
LBNL LDRD funds (DE-AC02-05CH11231). WFO (LLNL, Exxon Mobile), SBIR (DOE),
seedling grants (DARPA), STTR Phase Il (NASA), CRADA (Total New Energies), Conference
funds (IUSSTF, NSF), and UC Berkeley QB3.
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