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Press releases

May 30, 2023. “Essential process for SARS-CoV-2 viral replication visualized”. Penn State News
https://www.psu.edu/news/eberly-college-science/story/essential-process-sars-cov-2-viral-
replication-visualized

Feb 9, 2023. “DNA stuck in the gears of the RNA production machine”. Penn State News
https://www.psu.edu/news/eberly-college-science/story/dna-stuck-gears-rna-production-machine/

Feb 25, 2022. “Repurposing FDA-approved drugs may help combat COVID-19”. Penn State
News

https://www.psu.edu/news/research/story/repurposing-fda-approved-drugs-may-help-combat-
covid-19/

Jan 22, 2021. “Regulating the ribosomal RNA production line”. Penn State Science
https://science.psu.edu/news/Murakamil-2021

Sept 20, 2018, “A naturally occurring antibiotic active against drug-resistant tuberculosis”. Penn
State Science
https://www.psu.edu/news/research/story/naturally-occurring-antibiotic-active-against-drug-
resistant-tuberculosis/

Feb 22, 2018, “New crystal structures reveal a mysterious mechanism of gene regulation by the
“magic spot”. Penn State News
https://www.psu.edu/news/research/story/new-crystal-structures-reveal-mechanism-gene-
regulation-magic-spot/

Jan 3, 2018, “Out through the window: Crystal structure reveals details of nonstandard RNA
transcription”. Penn State News
https://www.psu.edu/news/research/story/out-through-window/

Presentations

2023

e “Allosteric mechanism of transcription inhibition by NusG-dependent pausing of RNA
polymerase” Gordon Research Conference: Mechanisms of Microbial Transcription (June 12,
2023, Southern New Hampshire University, NH).

e “Allosteric mechanism of transcription inhibition by NusG-dependent pausing of RNA
polymerase” OddPols (May 30, 2023, Jaen, Spain).

e “Allosteric mechanism of transcription inhibition by NusG-dependent pausing of RNA
polymerase” Department of Biochemistry and Molecular Genetics (BMG) Seminar (May 10,
2023, The University of Alabama at Birmingham, AL).

e “Allosteric mechanism of transcription inhibition by NusG-dependent pausing of RNA
polymerase” UK RNA polymerase workshop, Keynote speaker (March 28, 2023, London,
UK).

2022
e “Structure basis of RNA polymerase transcription” The Twentieth Biennial meeting of Post-
Initiation Activities of RNA Polymerases. (November 10, 2022, Mountain Lake, VA).



“Odd polymerase having a long tail: structure of the Cyanobacterial RNA polymerase” Riken
(May 16, 2022, Yokohama, Japan).

“Structural basis of ribosomal RNA transcription regulation” Celebration to honor Dr. Akira
Ishihama, Hosei University (May 14, 2022, Tokyo, Japan).

“Considerations on the benefits and significance of studying abroad: my personal experience”
Olympus Medical Systems corporation, (May 13, 2022, Tokyo, Japan).

“0dd polymerase having a long tail: structure of the Cyanobacterial RNA polymerase” UK
RNA polymerase workshop. (April 11, 2022, Newcastle, UK). (online)

“Toward high-resolution macromolecular structure determination by cryo-electron
microscopy” Olympus Medical Systems corporation, (Jan 19, 2022, Tokyo, Japan). (online)

2021

“Structural basis of ribosomal RNA transcription” Olympus Medical Systems corporation,
(Dec 14, 2021, Tokyo, Japan). (online)

“Structural biology of bacterial RNA polymerase” Olympus Medical Systems corporation,
(Nov 9, 2021, Tokyo, Japan). (online)

“Structural basis of archaeal RNA polymerase transcription” Japan Biochemistry Society
2021, (November 4, 2021, Yokohama, Japan). (online)

“Structural study of archaeal RNA polymerase transcription” OddPols 2021: International
Conference on Transcription Mechanism and Regulation, (June 14, 2021, Denver, CO).
(online)

“Investigating macromolecular structures by X-ray crystallography and cryo-electron
microscopy” Olympus Medical Systems corporation, (June 10, 2021, Tokyo, Japan). (online)
“How do magic spot and DksA cast spells on the E. coli RNA polymerase?” Celebration to
honor the magic career of Dr. Mike Cashel (NIH Lambda lunch), National Institutes of
Health (July 22, 2021, Bethesda, MD). (online)

“Structural biology of nucleic acid polymerases” Olympus Medical Systems corporation,
(May 19, 2021, Tokyo Japan). (online)

“Structural basis of RNA polymerase inhibition” UK RNA polymerase workshop, Keynote
speaker, (March 29, 2021, Birmingham, UK). (online)

2020

“Structural basis of ribosomal RNA transcription” Mechanisms of Transcription and its
Regulation, ISA Focused Program, The Hong Kong University of Science and Technology,
(December 7, 2020, Hong Kong) (online)

“Structural basis of ribosomal RNA transcription regulation” American Crystallographic
Association, (August 2, 2020). (online)

“Structural basis of ribosomal RNA transcription” NIH Lambda lunch, National Institutes of
Health, (May 14, 2020, Bethesda, MD). (online)

2019

“Structural basis of ribosomal RNA transcription” Symposium Celebrating the 50th
Anniversary of Discovery of Sigma Factors, (November 21, 2019, Piscataway, NJ).
“Structural study of archaeal RNA polymerase transcription” Mechanisms of Microbial
Transcription, Gordon Research Conference, (July 28, 2019, Lewiston, ME).

“Structural study of archaeal RNA polymerase transcription” Archaea: Ecology, Metabolism
and Molecular Biology, Gordon Research Conference, (July 21, 2019, Eurotel Victoria, Les
Diablerets, CH).
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“Structural basis of bacterial RNA polymerase transcription initiation and inhibition by anti-
tuberculosis drug rifamycin.” Molecular Pharmacology, Physiology & Biotechnology, Brown
University (April 5, 2019, Providence, RI).

2018

“Seeing is believing: Monitoring RNA synthesis of RNA polymerase by the real-time X-ray
crystallography” CHESS Users' Meeting, (May 15, 2018, Ithaca, NY).

“Structure of cyanobacterial RNA polymerase” The Nineteenth of Biennial meeting of Post-
Initiation Activities of RNA Polymerase, (October 25, 2018, Pembroke, VA).

“Structural basis of reiterative transcription by bacterial RNA polymerase” IAS Focused
Program on Mechanisms of Transcription and its Regulation, HKUST Jockey Club Institute
for Advanced Study, Hong Kong University of Science and Technology, (March 19, 2018,
Hong Kong).

“Allosteric effector ppGpp potentiates the inhibition of transcript initiation by DksA.” NIH
Lambda lunch, National Institutes of Health, (May 10, 2018, Bethesda, MD).

“Structural basis of bacterial RNA polymerase” Department of Food and Nutrition, Beppu
University, (March 26, 2018, Oita, Japan).

2017

“Structural Insights to Transcription in Euryarchaeal Thermococcus kodakarensis RNA
Polymerase” Archaea: Ecology, Metabolism and Molecular Biology, Gordon Research
Conference, (July 23, 2017, Waterville Valley, NH).

“X-ray crystal structure of the reiterative transcription complex reveals a new RNA extension
pathway” Mechanism and Regulation of Prokaryotic Transcription, FASEB Summer
Research Conference, (June 25, 2017, Saxtons River, VT).

“Macromolecular crystallization and structure determination by X-ray crystallography.”
Department of Biology, Bucknell University, (March 22, 2017, Lewisburg, PA)

2016

“Using the time-resolved X-ray crystallography to monitor the bacterial RNA polymerases
transcription” Mechanisms of Transcription and its Regulation, ISA Focused Program, The
Hong Kong University of Science and Technology, (January 4, 2016, Hong Kong).
“Structural biology of prokaryotic RNA polymerases.” Department of Agriculture,
Yamaguchi University, (January 14, 2016, Yamaguchi, Japan).

“Seeking for frontiers of science from Yamaguchi University.” Department of Science,
Yamaguchi University, (January 13, 2016, Yamaguchi, Japan).

2015

“Structural basis of archaeal transcription: the crystal structure of euryarchaecal RNA
polymerase in an open-clamp configuration” Mechanism and Regulation of Prokaryotic
Transcription, FASEB Summer Research Conference, (June 6, 2015, Saxtons River, VT).
“Structural biology of bacterial RNA polymerase: understanding the mechanisms of
antibiotic action and resistance.” Department of Molecular Medicine, College of Veterinary
Medicine, Cornell University, (April 20, 2015, Ithaca, NY).

“Structural biology of bacterial RNA polymerase: understanding the mechanisms of
antibiotic action and resistance.” Institute of Environmental Health, Oregon Health & Science
University, (April 3, 2015, Portland, OR).

“Structural biology of bacterial RNA polymerase: understanding the mechanisms of
antibiotic action and resistance.” College of Pharmacy, Oregon State University, (April 2,
2015, Corvallis, OR).
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“Structural basis of the bacterial RNA polymerase transcription.” Department of Chemistry
and Biochemistry, Suffolk University, March 26, 2015, Boston, MA)

2014

“Archaeal RNA polymerase structure” Total Transcription, Harden-conference, (September
1, 2014, Cambridge, UK).

“Structures of bacterial RNA polymerase in complex with inhibitors toward understandings
of their mechanism of action, resistance and new antibiotic development” UK RNA
polymerase workshop, Keynote speaker, (April 2, 2014, Newcastle, UK).

“Structural basis of Rifampicin resistance in bacterial RNA polymerase” Transcription
assembly, (March 17, 2014, Bangalore, India).

“Structural biology of Escherichia coli RNA polymerase” Center for Cancer Research,
National Cancer Institute, National Institutes of Health, (May 20, 2014, Frederick, MD).
“Structural biology of prokaryotic RNA polymerases” Skaggs School of Pharmacy and
Pharmaceutical Sciences, University of California San Diego, (April 25, 2014, La Jolla, CA).
“Structural biology of prokaryotic RNA polymerases” Structural Studies Division, Medical
Research Council (MRC) Laboratory of Molecular Biology, Cambridge Biomedical Campus,
(April 7, 2014, Cambridge, UK).

“Structural biology of prokaryotic RNA polymerases” University of Birmingham School of
Biosciences, (April 1, 2014, Birmingham, UK).

“Structure determination of bacterial RNA polymerase toward better understandings of
antibiotic mechanism of action, resistance and new antibiotic development” Helmholtz
Institute for Pharmaceutical Research Saarland (HIPS), (March 27, 2014, Saarbriicken, GE).
“Structural biology of prokaryotic RNA polymerases” Department of Life Sciences, Imperial
College London, (March 25, 2014, London, UK).

“Structural biology of prokaryotic RNA polymerases” Department of Biochemistry,
University of Oxford, (March 24, 2014, Oxford, UK).

“Structural biology of prokaryotic RNA polymerases” Centro de Investigaciones Bioldgicas,
Consejo Superior de Investigaciones Cientificas, (March 21, 2014, Madrid, Spain).
“Structure determination of bacterial RNA polymerase toward better understandings of
antibiotic mechanism of action, resistance and new antibiotic development” Department of
Chemistry and Biochemistry, Suffolk University, (January 30, 2014, Boston, MA).
“Structure determination of bacterial RNA polymerase toward better understandings of
antibiotic mechanism of action, resistance and new antibiotic development” AstraZeneca
R&D Boston, Infection Innovative Medicines Unit, (January 30, 2014, Waltham, MA).

2013

“Prokaryotic RNA polymerase structures” Mechanism and Regulation of Prokaryotic
Transcription, FASEB Summer Research Conference, (June 23, 2013, Saxtons River, VT).
“Structural basis of rifampicin resistance by bacterial RNA polymerase” CHESS Users'
Meeting 2013, (June 4, 2013, Ithaca, NY).

“X-ray crystal structure of Escherichia coli RNA polymerase 6’° holoenzyme” American
Society of Biochemistry and Molecular Biology (ASBMB) Annual Meeting, (April 20, 2013,
Boston, MA).

“Structural basis of rifampicin resistance by bacterial RNA polymerase” Department of
Global epidemiology, Hokkaido University Research Center for Zoonosis Control, (July 5,
2013, Sapporo, Japan).

“X-ray crystal structure of Escherichia coli RNA polymerase ¢’° holoenzyme” Department
of Microbiology, Ohio State University, (March 27, 2013, Columbus, OH).
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e “X-ray crystal structure of Escherichia coli RNA polymerase ¢’ holoenzyme” The National
Institute of Diabetes and Digestive and Kidney Diseases (NIDDK), National Institutes of
Health (NIH), (January 23, 2013, Bethesda, MD).

2012

e “X-ray crystal structure of Escherichia coli RNA polymerase ¢’ holoenzyme” Seminar
Workshop on Microbial Biology (December 11, 2012, Hyderabad, India).

e “Structural biology of RNA polymerase” RIKEN Systems and Structural Biology Center,
(June 14, 2012, Yokohama, Japan).

e  “Structural biology of RNA polymerase” Department of Frontier Bioscience, Hosei
University, (June 13, 2012, Tokyo, Japan)

2011

e “Structure basis of the bacteriophage N4 transcription: X-ray crystal structure of a N4
RNAPII-DNA complex at 2.35 A resolution” Bacteria and Phage meeting, (August 2, 2011,
Madison, WI).

e “Structure-based kinetics of bacteriophage N4 RNA polymerase transcription initiation by
‘trap-freeze’ X-ray crystallography” Mechanism and Regulation of Prokaryotic Transcription,
FASEB Summer Research Conference, (June 19, 2011, Saxtons River, VT).

2010

e  “Structural basis for DNA-hairpin promoter recognition and transcription initiation by the
bacteriophage N4 virion RNA polymerase” Nucleic Acid Enzymes, FASEB Summer
Research Conference, (June 6, 2010, Saxtons River, VT).

e “Crystallographic and genetic studies of archacal RNA polymerase” Division of Biological
Science, Graduate School of Science, Nagoya University, (April 21, 2010, Nagoya, Japan).

e “Real-time enzymology at atomic resolution: Capturing structural snapshots and transient
events by X-ray and Raman crystallographies throughout transcription initiation of RNA
polymerase” Department of Structural Biology, University of Pittsburgh School of Medicine,
(April 1, 2010, Pittsburgh, PA).

2009

o “The X-ray crystal structure of RNA polymerase from Archaea” Mechanism and Regulation
of Prokaryotic Transcription, FASEB Summer Research Conference (June 21, 2009, Saxtons
River, VT).

e “The X-ray crystal structure of RNA polymerase from Archaea” 2009 Annual meeting of the
American Society for Biochemistry and Molecular Biology, (April 18, 2009, New Orleans,
LA).

e “Structural biology of RNA polymerase” Department of Biology and Biochemistry,
University of Texas at Houston, (April 22, 2009, Houston, TX).

e “Structural biology of RNA polymerase” Department of Bacteriology, University of
Wisconsin at Madison, (January 29, 2009, Madison, WI).

e “Structural biology of RNA polymerase” Department of Molecular Genetics and Cell
Biology, University of Chicago, Chicago, (January 27, 2009, Chicago, IL).

e “Structural biology of RNA polymerase” Center for RNA Molecular Biology, Case Western
Reserve University, (January 22, 2009, Cleveland, OH).

2008
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o “The X-ray crystal structure of RNA polymerase from Archaea: RNA polymerae is an iron-
sulfer protein” 108th General Meeting of American Society of Microbiology, (June 1, 2008,
Boston, MA).

e “Structural biology of RNA polymerase” Department of Chemistry, Pennsylvania State
University, (November 4, 200, University Park, PA).

e “Structural biology of RNA polymerase” Department of Biological Sciences, University at
Buffalo, The State University of New York, (April 3, 2008, Buffalo, NY).

e “Structural biology of RNA polymerase” Department of Biochemistry, University of Illinois
at Urbana-Champaign, (March 28, 2008, Champaign, IL).

2007

e “X-ray crystal structure of RNA polymerase from Archaea” Archaea: Ecology, Metabolism
& Molecular Biology, Gordon Research Conferences, (August 19, 2007, Andover, NH).

e “X-ray crystal structure of RNA polymerase from Archaea” Mechanism and Regulation of
Prokaryotic Transcription, FASEB Summer Research Conference, (June 23, 2007, Saxtons
River, VT).

e “Structural biology of RNA polymerase” Department of Chemistry, University of
Massachusetts, (October 2, 2007, Amherst, MA).

e “Structural biology of RNA polymerase” Department of Biochemistry, University of
Maryland, (April 3, 2007, College Park, MD).

e “Structural biology of RNA polymerase” Center for Molecular Genetics, University of
California San Diego, (February 28, 2007, La Jolla, CA).

e “Structural biology of RNA polymerase” Department of Biochemistry and Molecular
Biology, St. Louis University School of Medicine, (February 21, 2007, St. Louis, MO).

2005

e “X-ray crystal structure of bacteriophage N4 virion-RNA polymerase” Transcription
Initiation in Prokaryotes, FASEB Summer Research Conference, (June 18, 2005, Saxtons
River, VT).

2004

e  “Purification, characterization and crystallization of RNA polymerase from hyperthormophile
archaeon Pyrococcus furiosus” Extremophiles 2004: 5th International Conference on
Extremophiles, (September 19, 2004, Cambridge, MA).

2003

o “X-ray crystal structures of bacterial RNA polymerase holoenzyme and
holoenzyme/promoter complex” The 2003 Annual Meeting of the American Crystallographic
Association, (July 26, 2003, Cincinnati, OH).

o “X-ray crystal structures of bacterial RNA polymerase holoenzyme and
holoenzyme/promoter complex” Department of Biochemistry and Molecular Biology, The
Pennsylvania State University, (February 24, 2003, University Park, PA).

o “X-ray crystal structures of bacterial RNA polymerase holoenzyme and
holoenzyme/promoter complex” Department of Chemistry and Biochemistry, The University
of Texas at Austin, (January 29, 2003, Austin, TX).

2002

e  “Workshop — New insights into RNA polymerase structure” Molecular Genetics of Bacteria
& Phages, Cold Spring Harbor Laboratory Meeting, (July 20, 2002, Cold Spring Harbor,
NY).
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o “X-ray crystal structures of bacterial RNA polymerase holoenzyme and
holoenzyme/promoter complex” The Seventh Asian Conference on Transcription, (July 23
2002, Kuala Lumpur, Malaysia).

2001

e “X-ray crystal structures of bacterial RNA polymerase holoenzyme and
holoenzyme/promoter complex” Transcription Initiation in Prokaryotes, FASEB Summer
Research Conference, (July 15, 2001, Saxtons River, VA).

Research Support
Active
R35 GM131860-05, Murakami (PI) 7/01/19-4/30/24
NIH/NIGMS, “Structural study of direct associations between cellular RNA polymerase
and regulatory factors during the transcription cycle”
The goal of this proposal is to study the mechanism and regulation of the bacterial RNA
polymerase transcription elongation.

R21 AI168948-01, Murakami (PI), Role: co-PI with Llinas 1/21/22-12/31/23
NIH/NIAID, “Structure of Malaria Parasite RNA polymerase”

Major goal: We propose to solve the first structures of the highly diverged RNA
polymerases from the malaria parasite Plasmodium falciparum by Cryo-electron
microscorpy.

Pending

R35 GM131860-06, Murakami (PI) 5/01/24-4/30/29
NIH/NIGMS, “Structural study of direct associations between cellular RNA polymerase
and regulatory factors during the transcription cycle”

Overall goal: elucidate the mechanism of transcription regulation by determining cryo-EM
structures of bacterial and archaecal RNA polymerases in complex with transcription factors
during transcription cycle.

R21, Murakami (PI) 9/01/24-8/31/26
NIH/NIAID, “Polyprotein processing in SARS CoV 2”

Major goal: Investigate the SARS CoV_2 polyprotein processing by main protease M by
cryo-electron microscopy.

2023-A-28887, Murakami, Role: Co-PI 9/01/23-8/31/26
Co-PI: Gene-Wei Li (MIT)

2023 Pew Innovation Fund Program

“Expanding the Paradigm of Transcription Termination”

Overall goal: unlock the termination mechanism for cyanobacterial transcription and
elucidate its prevalence across prokaryotes and chloroplasts. My roles are characterizing
transcription termination of cyanobacterial RNA polymerase in vitro and determining the
structure of termination complex by cryo-EM.

Completed

RO1 AI110780-A1, George A. Garcia (PI), Role: co-PI 8/01/15-1/31/21
NIH/NIAID, “Novel structure-based rifamycins for drug-resistant TB and HIV co-
infection”
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The goal of this proposal is to develop a superior rifamycin derivative for tuberculosis
treatment

Industrial Biotechnology Seeds Grant Program, Murakami (PI) 3/11/19-12/31/19
The Center of Excellence for Industrial Biotechnology at Penn State

“Structural visualization of archaeal RNA polymerase transcription initiation and
Regulation”

The goal of this proposal is to culture hyperthermophilic archaecon at CSL Behring
Fermentation Facility at Penn State to prepare RNAP.

RO1 GMO087350-8, Murakami (PI) 3/15/10-1/15/15, 4/01/15-12/31/19
NIH/NIGMS, “X-ray crystallographic studies of multi-subunit nucleic acid polymerases”
The goal of this proposal is to study the mechanism and regulation of the bacterial RNA
polymerase transcription elongation.

Murakami (PI) 6/1/14-5/30/15
Cubist Pharmaceutical, Lexington, MA

“Structural analysis of the bacterial RNA polymerase in complex with Fidaxomicin and its
derivative”

The primary goal is to determine X-ray crystal structure of bacterial RNA polymerase and
Fidaxomicin for structure-based drug design.

RO1 AI012575, Lucia B. Rothman-Denes (PI), Role: co-PI 7/1/09-6/30/14
NIH/NIAID, “Novel transcribing activities in N4 infected E. coli”

We use biochemical, physical and genetic approaches to analyze structure-function
relationships and the mechanisms of promoter utilization by bacteriophage N4 RNA
polymerases

Murakami (PI) 9/1/11-5/30/12
Nimbus Discovery, Boston MA

“Developing bacterial RNA polymerase inhibitors by structure-based drug design”

The primary goal is to determine X-ray crystal structure of bacterial RNA polymerase and
inhibitor complex for structure-based drug design.

RO1 GMO071897, Murakami (PI) 7/1/04-6/30/10
NIH/NIGMS, “X-ray crystallographic studies of N4 RNA polymerases”

The primary goal of this proposal is to determine X-ray crystal structures of bacteriophage
N4 RNA polymerases to elucidate their unique promoter recognition properties, understand
transcription initiation and elongation mechanisms

Pew scholars program in the biomedical sciences, Murakami (PI) 7/1/05-6/30/09
“X-ray crystallographic studies of RNA polymerases from the hyperthermophilic archaeon
Pyrococcus furiosus and Sulfolobus solfataricus”

This is a highly-selective young investigator award and the goal of this proposal is to
determine an X-ray crystal structure of archaeal RNA polymerase and to support the early
stage of research project

Teaching and Mentoring Information

Course Taught
Spring 2004 Biomolecular Structure (BMMB 597D) — graduate level lecture course,
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Fall 2004

Spring 2005

Fall 2005
Spring 2006
Fall 2006
Spring 2007
Fall 2007
Spring 2008
Fall 2008
Fall 2009
Spring 2010
Fall 2010

Spring 2011

Fall 2011

Spring 2012

Fall 2012

Spring 2013

Fall 2013

Primary Instructor (15 lectures)

Molecular Biology of the Gene (BMB 400) — undergraduate level lecture
course, Primary Instructor (42 lectures)

Biomolecular Structure (BMMB 597D) — graduate level lecture course,
Primary Instructor (14 lectures)

Microbiology I (BMMB 598C) — graduate level lecture course,
Primary Instructor (3 lectures)

Molecular Biology of the Gene (BMB 400) — undergraduate level lecture
course, Primary Instructor (41 lectures)

Microbiology I (BMMB 598C) — graduate level lecture course,
Primary Instructor (3 lectures)

Molecular Biology of the Gene (BMB 400) — undergraduate level lecture
course, Primary Instructor (40 lectures

Microbiology I (BMMB 598C) — graduate level lecture course,
Primary Instructor (3 lectures)

Molecular Biology of the Gene (BMB 400) — undergraduate level lecture
course, Primary Instructor (44 lectures)

Microbiology I (BMMB 598C) — graduate level lecture course,
Primary Instructor (3 lectures)

Molecular Biology of the Gene (BMB 400) — undergraduate level lecture
course, Primary Instructor (31 lectures)

Molecular Biology of the Gene (BMB 400) — undergraduate level lecture
course, Primary Instructor (31 lectures)

Microbiology I (BMMB 598C) — graduate level lecture course,
Primary Instructor (3 lectures)

Molecular Biology of the Gene (BMB 400) — undergraduate level lecture
course, Primary Instructor (29 lectures)

Microbiology I (BMMB 598C) — graduate level lecture course,
Primary Instructor (3 lectures)

Advanced Topics in Gene Expression (BMMB 589K) — graduate level
lecture course, Primary Instructor (5 lectures)

Molecular Biology of the Gene (BMB 400) — undergraduate level lecture
course, Primary Instructor (31 lectures)

Core Concepts in Biomolecular Science (BMMB 501) — graduate level
lecture course, Primary Instructor (21 lectures)

Microbiology I (BMMB 598C) — graduate level lecture course,
Primary Instructor (3 lectures)

Advanced Topics in Gene Expression (BMMB 589K) — graduate level
lecture course, Primary Instructor (10 lectures)

Molecular Biology of the Gene (BMB 400) — undergraduate level lecture
course, Primary Instructor (30 lectures)

Core Concepts in Biomolecular Science (BMMB 501) — graduate level
lecture course, Primary Instructor (21 lectures)

Microbiology I (BMMB 598C) — graduate level lecture course,
Primary Instructor (3 lectures)

Molecular Biology of the Gene (BMB 400) — undergraduate level lecture
course, Primary Instructor (30 lectures)
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Fall 2014
Fall 2014

Spring 2015

Fall 2015

Spring 2016

Fall 2016

Fall 2017

Spring 2018

Fall 2018

Fall 2019

Spring 2020

Fall 2020

Spring 2022

Molecular Biology of the Gene (BMB 400) — undergraduate level lecture
course, Primary Instructor (30 lectures)

Laboratory in Molecular Genetics I (BMB 445W) — undergraduate level
laboratory and lecture course, Primary Instructor (12 lectures)
Communities of Practice in Biochemistry and Molecular Biology (BMB488,
section 5) — undergraduate level laboratory and lecture course, Primary
Instructor (15 lectures)

Molecular Biology of the Gene (BMB 400) — undergraduate level lecture
course, Primary Instructor (30 lectures)

Core Concepts in Biomolecular Science (BMMB 501) — graduate level
lecture course, Primary Instructor (14 lectures)

Communities of Practice in Biochemistry and Molecular Biology (BMB488,
section 5) — undergraduate level laboratory and lecture course, Primary
Instructor (15 lectures)

Topics of Microbiology Physiology (MICRB 497A) — undergraduate level
lecture course, Primary Instructor (3 lectures)

Biomolecular Structure (BMMB 531) — graduate level lecture course,
Primary Instructor (15 lectures)

Molecular Biology of the Gene (BMB 400) — undergraduate level lecture
course, Primary Instructor (31 lectures)

Core Concepts in Biomolecular Science (BMMB 501) — graduate level
lecture course, Primary Instructor (14 lectures)

Communities of Practice in Biochemistry and Molecular Biology (BMB488,
section 5) — undergraduate level laboratory and lecture course, Primary
Instructor (15 lectures)

Molecular Biology of the Gene (BMB 400) — undergraduate level lecture
course, Primary Instructor (31 lectures)

Core Concepts in Biomolecular Science (BMMB 501) — graduate level
lecture course, Primary Instructor (14 lectures)

Communities of Practice in Biochemistry and Molecular Biology (BMB488,
section 5) — undergraduate level laboratory and lecture course, Primary
Instructor (15 lectures)

Research Topics in Microbiology (BMMB 598G) — graduate level lecture
course, Primary Instructor (3 lectures)

Molecular Biology of the Gene (BMB 400) — undergraduate level lecture
course, Primary Instructor (31 lectures)

Core Concepts in Biomolecular Science (BMMB 501) — graduate level
lecture course, Primary Instructor (14 lectures)

BMB 251 Honor option (BMB251H) — undergraduate level lecture course,
Primary Instructor (10 lectures)

Molecular Biology of the Gene (BMB 400) — undergraduate level lecture
course, Primary Instructor (31 lectures)

Core Concepts in Biomolecular Science (BMMB 501) — graduate level
lecture course, Primary Instructor (14 lectures)

Research Topics in Microbiology (BMMB 598G) — graduate level lecture
course, Primary Instructor (3 lectures)

Molecular Biology of the Gene (BMB 400) — undergraduate level lecture
course, Primary Instructor (31 lectures) (remote class due to COVID _19)
Molecular Biology of the Gene (BMB 400) — undergraduate level lecture
course, Primary Instructor (30 lectures)
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Spring 2022
Fall 2022

Spring 2023

Research Topics in Microbiology (BMMB 598-001) — graduate level

lecture course, Primary Instructor (3 lectures)

Introductory Microbiology (Micro201H) — undergraduate level lecture

course, Primary Instructor (26 lectures)

Molecular Biology of the Gene (BMB 400) — undergraduate level lecture

course, Primary Instructor (30 lectures)

Post-doctoral research scholar training

Akira Hirata

Raka Ghosh
Sung-Hoon Jun
Ritwika Basu
Vadim Molodtsov
Anoop Narayanan
Shoko Murakami
M. Zuhaib Qayyum
Manju Narwal
Yeonoh Shin

Rishi Vishwakarma

2004 — 2008 (current position: Associate Professor, University of
Tokushima, Japan)

2009 — 2011 (current position: Postdoctoral scholar at Indian
Institute of Chemical Biology, Kolkata, India)

2010 — 2015 (current position: Korea Basic Science Institute
(KBSI), Republic of KOREA)

2014 — 2015 (current position: Research associate at The
University of Texas Medical Branch, TX)

2010 — 2018 (current position: Research associate at Rutgers
University, NJ)

2017 — 2018 (current position: Research associate at Penn State
Univ, PA)

2016 — 2019 (current position: Research associate at Penn State
Univ, PA)

2016 — 2021 (current position: Research scientist, Department of
Structural Biology, St. Jude Children’s Research Hospital,
Memphis, TN)

2019 — present

2020 — 2021 (current position: Postdoctoral scholar at Columbia
University, NY)

2020 — present

Graduate students primary advisor

Rieko Yajima
Michael Gleghorn

Momoko Tajiri

Matthew Reichlen
Brianna Klein
Brittany Warner

Ritwika Basu

Catherine Sutherland

Ph.D. awarded spring 2006 (current position: Director, Drug
Discovery Innovation, Spark, Stanford University)

Ph. D. awarded summer 2008 (current position: Assistant
professor, Rochester Institute of Technology)

Ph. D. awarded fall/O8 (current position: Research assistant
professor, Department of Chemistry, Michigan Technological
University)

Ph. D. awarded spring 2010 (current position: Postdoctoral
scholar, Colorado State University)

Ph. D. awarded fall 2010 (current position: Postdoctoral scholar,
Colorado State University)

Master of Science awarded summer 2012 (current position:
Associate Scientist at Janssen)

Ph. D. awarded fall 2013 (current position: Research associate at
The University of Texas Medical Branch, TX)

(Paul Berg Paul Berg Research Award in Molecular Biology)
Master of Science awarded fall 2019
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Yeonoh Shin Ph. D. awarded spring 2020 (current position: Postdoctoral
scholar, Penn State University)
(Paul Berg Paul Berg Research Award in Molecular Biology)
Natalie Smith MCIBS, 2022 — present
George Fordjour BMMB, 2023 — present

Graduate Student Thesis Committees 26 students, 2004 — present

Undergraduates Research Supervisor

Patrick Dolan 2003-2004
Samantha Dietrich 2003
Olatilewa Awe 2004

Sarah Rehman 2004-2005
Pei Yi Lin 2005
Gregory Weiss 2006-2007
Kevin Baker 2008

Zahirah Md Yusoff 2009-2010
Benjamin Goetz 2009-2010
Chris Francy 2010-2011
Scott H. Pandya 2011-2012
Jong Shin 2011-2013
Katrina Jones (SROP) 2012 summer
Tomoko Bowser 2012 summer
Kaai Okada 2012-2013
Hyemin Hwang 2014
Tomoko Bowser 2014

Kevin John 2015
Alexandra Perry 2015

URee Cho 2015-2016 (Erickson Discovery Grant)
Andrew Renda 2015-2016
Sarah Weber 2015-2016
Thomas Kosick 2016

Uyen Nguyen 2016-2018 (Erickson Discovery Grant)
Nelson Richard III 2017

Wenxi An 2017-2018
Anushka Shah 2018

Minji Hur 2018

Mizuki Yamane 2019
Stanford Siu 2019

Asvini Krishnaprakash 2018-2020
Koshihiro Makino 2022

Chinaza Nwokolo 2023-

Jacob Orrico 2023-

Erik Forczyk 2023-

Kaitlin Lin 2023-
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Service Information

Department Committees

Chair

BMMB graduate program student recruiting committee (2008-2013)
BMMB graduate program candidacy exam committee (2015-2018)
Honors and Awards Committee (2019-)

Member

Post-Tenure review committee (2004-2005)

BMMB graduate program candidacy exam committee (2005-2007)
BMMB graduate program student recruiting committee (2006-2008)
Promotion and Tenure committee (2010-2011) (2017-2018) (2021-2022)
Graduate affairs committee (2011-2018)

Cryo-EM faculty recruiting committee (2017-2018)

BMMB graduate program student recruiting committee (2018)

BMMB graduate program steering committee (2018)

Undergraduate Program Steering Committee (2019-2020)
Undergraduate Curricular Affairs and Assessment Committee (2019-2020)
Promotion and Tenure sub-committee (2021-2024)

BMB faculty recruiting committee (2021-2022)

Teaching Evaluation Strategy (2022-2023)

The Huck Institutes of the Life Sciences Committees
Member, Faculty search committee (2004-2005)
Chair, The Huck Institutes X-ray crystallography advisory group (2004-present)

Eberly College of Science
Member, Paul Berg Prize in Molecular Biology nominating committee (2004)

Pennsylvania State University

Member, selection of candidate applying for Pew scholar program (2005-2006)

Member, The Graduate Council (2011-2015)

Director, Summer Research Program for undergraduate students from Chang Gung University,
Taiwan (2020-)

Professional Meeting Organization

Member, Annual Meeting of the Pew Scholars and Fellows planning committee (2007-2008)
Session Chair, Madison Bacterial and Phage Molecular Genetics Meeting (2011)

Session Chair, RNA Polymerase Structure and Mechanism in Mechanisms and Regulation of
Prokaryotic Transcription, FASEB Summer Research Conference (2013)

Chair, Cornell High Energy Synchrotron Source (CHESS) Users' Executive Committee (2013-
2015)

Session Chair, Mechanisms of Transcription and its Regulation, ISA Focused Program, (2020)
Co-Chair, The 39th Summer Symposium in Molecular Biology, Life without Oxygen (2022)
Vice Chair, Gordon Research Conference: Mechanisms of Microbial Transcription (2025)
Chair, Gordon Research Conference: Mechanisms of Microbial Transcription (2027)

Grant and journal review, and others
Ad hoc reviewer: NSF MCB, 2005 and 2009
Ad hoc reviewer: The Wellcome Trust, 2005
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Ad hoc reviewer: The Wellcome Trust, 2006

Ad hoc reviewer: Petroleum Research Fund, 2006

Ad hoc member: NIH Macromolecular Structure and Function, Section C (MSFC), 2006
Ad hoc reviewer: Biotechnology and Biological Sciences Research Council (BBSRC), UK,
2008

Ad hoc member: NIH Prokaryotic Cell and Molecular Biology (PCMB), 2010

Ad hoc member: NIH Macromolecular Structure and Function C (MSFC), 2012

Ad hoc member: NIH Partnerships for Biodefens Review Panel (ZAI1-FDS-M-J2), 2012
Ad hoc reviewer: The Wellcome Trust, 2015

Ad hoc reviewer: Biotechnology and Biological Sciences Research Council (BBSRC), UK,
2015

Ad hoc member: NIH Prokaryotic Cell and Molecular Biology (PCMB), 2016

Ad hoc reviewer: Graduate Women in Science Fellowships, 2017

Reviewer: NIH, NIDDK, 5-year Progress Review, 2017

Ad hoc reviewer: Czech Science Foundation, Reviewer, 2018

Ad hoc reviewer: Agence Nationale de la Recherche, Paris, France, 2018

Ad hoc member: NIH Special Emphasis Panel (ZRG1 CB-K (55)), 2019

Reviewer: RIKEN Center for Biosystems Dynamics Research (BDR) 5-year Progress
Review, 2020

Ad hoc reviewer: Agence Nationale de la Recherche, Paris, France, 2020

Ad hoc member: NIH Special Emphasis Panel (ZRG1 CB-U (55) R), 2021

Ad hoc member: NIH Macromolecular Structure and Function, Section C (MSFC), 2022

Ad hoc manuscript review for: Nature, Science, Cell, Nature Reviews Microbiology,
PNAS, Molecular Cell, EMBO Journal, Biochemistry, Journal of American Chemical Society,
Journal of Molecular Biology, Journal of Biological Chemistry, Journal of Bacteriology,
Structure, Molecular Microbiology, Protein Science, Trends in Microbiology, Nucleic Acid
Research, elife
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