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STEM Degrees: 0 STEM Participants: 71

Major Goals: The goals of the Mechanisms of Microbial Transcription Gordon Conference is to provide a forum for
scientists using different approaches to gather in an effort to understand microbial responses to environmental
changes. The conference brings together scientists using a wide range of experimental avenues: from investigation
of atomic-level resolution of protein and nucleic acid structures to system and global explorations of microbial
physiology and adaptation to changes, as well computational analysis of gene expression behavior. We aim to
develop a molecular understanding of microbial adaptations to different conditions so that this information can be
harnessed and used for synthetic biology purposes in the engineering of microbes with desired properties.

Accomplishments: The 2019 Mechanisms in Microbial Transcription GRC was a new conference that focused on
transcription and its regulation in microbes. Regulation of gene expression at the level of transcription is critical for
the response to environmental stimuli, cell-cell communication, and development. Transcription is carried out by a
molecular machine called "RNA polymerase," which is highly conserved in sequence, structure and function from
bacteria to humans. Regulation of the activity of RNA polymerase is the central node and can occur at multiple
steps of the transcription cycle. In recent years, research on microbial transcription has expanded rapidly due to
new atomic-level structures of RNA polymerases and their respective transcription factors as well as systems-wide
profiling of gene regulatory events. The paradigms that emerge from studies of transcription in microbes inform our
understanding of transcription in all cells. In addition, RNA polymerase is a proven target for antimicrobial therapy.
Thus, principles that emerge from investigations of RNA polymerase and its regulation in microbial systems permit
development of new strategies to control microbial pathogens.

This conference was attended by a diverse group of internationally renowned investigators presenting cutting-edge
research related to the central theme of microbial transcription. Attendees expected a wide range of talks from
systems-level analysis of transcription in cells to structural and single molecule studies. The meeting also explored
RNA-based control, transcriptional networks, and connections between cell topology and gene expression. We
encouraged junior scientists to attend this meeting, as there will be numerous opportunities to interact with
established investigators, foster new collaborations, and learn the current state of the field. In addition, poster
presenters had an opportunity to highlight their posters in 1-2 slides. Short talks were selected from the poster
abstracts, giving attendees the opportunity to present within sessions. We encouraged friendly exchange of ideas
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during the discussion sessions and stimulating scientific discourse and networking during free time and informal
gatherings.

Training Opportunities: Speakers, discussion leaders, poster presenters and attendees simultaneously
contributed to and benefited from the collective skills and experience shared throughout the conference. The
funding provided by was invaluable to the success of the Conference.

Results Dissemination: The final program was posted on the GRC website.

Honors and Awards: Nothing to Report
Protocol Activity Status:

Technology Transfer: Nothing to Report
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Operational Summary
The NEW Gordon Research Conference (GRC) on Mechanisms of Microbial Transcription was held at Bates College
in Lewiston, Maine from July 28-August 2, 2019. The meeting covered a variety of scientific topics and the content
presented was highly rated by participants.

qb Conference Participants

The Conference was well-attended with 157 participants. Scientists from academia represented 96% of the participants
while attendees from government accounted for 3% and those from industry totaled 1%. The meeting also attracted a
strong mix of young investigators and senior scientists. Students and post-docs accounted for 45% of all attendees.
Approximately 37% of the participants at the 2019 meeting were women.

GRC Affiliation GRC Professional Status
31% /—M m Assistant Professor
1% Associate Professor
m Editor
m Academic m Other
m Government m Post-Doc
Industrial

m Professor
m Research Director

m Research Scientist
(o)
m Student

Conference Program

The 2019 Mechanisms in Microbial Transcription GRC was a new conference that focused on transcription and its
regulation in microbes. Regulation of gene expression at the level of transcription is critical for the response to
environmental stimuli, cell-cell communication, and development. Transcription is carried out by a molecular
machine called "RNA polymerase,” which is highly conserved in sequence, structure and function from bacteria to
humans. Regulation of the activity of RNA polymerase is the central node and can occur at multiple steps of the
transcription cycle. In recent years, research on microbial transcription has expanded rapidly due to new atomic-
level structures of RNA polymerases and their respective transcription factors as well as systems-wide profiling of
gene regulatory events. The paradigms that emerge from studies of transcription in microbes inform our
understanding of transcription in all cells. In addition, RNA polymerase is a proven target for antimicrobial therapy.
Thus, principles that emerge from investigations of RNA polymerase and its regulation in microbial systems permit
development of new strategies to control microbial pathogens.

This conference was attended by a diverse group of internationally renowned investigators presenting cutting-edge
research related to the central theme of microbial transcription. Attendees expected a wide range of talks from
systems-level analysis of transcription in cells to structural and single molecule studies. The meeting also explored
RNA-based control, transcriptional networks, and connections between cell topology and gene expression. We
encouraged junior scientists to attend this meeting, as there will be numerous opportunities to interact with
established investigators, foster new collaborations, and learn the current state of the field. In addition, poster
presenters had an opportunity to highlight their posters in 1-2 slides. Short talks were selected from the poster
abstracts, giving attendees the opportunity to present within sessions. We encouraged friendly exchange of ideas
during the discussion sessions and stimulating scientific discourse and networking during free time and informal
gatherings.




Conference Budget
Funding provided by the Army Research Office supported partial registration for 3 postdocs and 5 graduate students
at the GRC.

Conference Feedback

Participants had an opportunity to provide feedback at the end of the Conference. The feedback collected from the
meeting was extremely positive. Evaluations included numerous positive remarks regarding ample time to discussion
patterns, feedback provided at the poster presentations and the stimulating discussions.

GRC would like to thank the Army Research Office for its continued support of the meetings. The contributions
received have been critical to the success of the conferences and are having a measurable impact in advancing the
frontiers of science worldwide.

Dr. Elizabeth Campbell, GRC Chair Dr. Eduardo Groisman, GRC Chair
Rockefeller University Yale School of Medicine

Dr. Nancy Ryan Gray
President and Chief Executive Officer
Gordon Research Conferences
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Mechanisms of Microbial Transcription
Gordon Research Conference
Microbial Transcription from Atomic Resolution to Cellular Landscapes
July 28 - August 2, 2019
Chairs Elizabeth Campbell and Eduardo A. Groisman
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"Probing Co-Transcriptional Translation and RNA Processing in B. subtilis"
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Starved Escherichia coli"
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Grace Beggs (Duke University, USA)
"Interrogating the Role of MtrR from Neisseria gonorrhoaea in Gonococcal Stress Responses™

Discussion

Irina Artsimovitch (Ohio State University, USA)
"Activation of Virulence Genes by NusG Paralogs"

Discussion

Ann Hochschild (Harvard Medical School, USA)
"Transcription-Based Assays for Detecting Prion Formation"

Discussion




Thursday
7:30 am - 8:30 am

9:00 am - 12:30 pm

9:00 am - 9:25 am

9:25am - 9:35 am

9:35am - 10:00 am

10:00 am - 10:10 am

10:10 am - 10:20 am

10:20 am - 10:25 am
10:25 am - 10:55 am

10:55 am - 11:20 am

11:20 am - 11:30 am

11:30 am - 11:55 am

11:55 am - 12:05 pm

12:05 pm - 12:30 pm

12:30 pm - 1:30 pm
1:30 pm - 4:00 pm
4:00 pm - 6:00 pm
6:00 pm - 7:00 pm

7:30 pm - 9:30 pm

Breakfast

Regulation of Virulence Genes
Discussion Leader: Joseph Wade (Wadsworth Center, New York State Department of Health,
USA)

Deborah Hinton (National Institute of Diabetes and Digestive and Kidney Diseases, NIH,
USA)

"Both c-di-GMP and Phosphorylation Regulate Activation of V. cholerae Biofilm Biogenesis
Genes by the Atypical

Enhancer Binding Protein VpsR"

Discussion

Deepti Jain (Regional Centre for Biotechnology, India)
"Transcription Regulation of Flagellar Gene Expression in Pseudomonas aeruginosa™

Discussion

Nicholas Ragazzone (The University of Michigan, USA)
"Investigating the Shigella Master Transcriptional Regulator, VirF, as an Anti-Virulence
Target"

Discussion
Coffee Break

Sean Crosson (Michigan State University, USA)
"Environmental Response Systems in Alphaproteobacteria”

Discussion

Simon Dove (Boston Children's Hospital, USA)
"Co-Transcriptional Activities of Post-Transcriptional Regulators in Pseudomonas aeruginosa

Discussion
Poster Previews
Lunch

Free Time
Poster Session

Dinner

Transcriptional Coupling to Chromosomal Processes
Discussion Leader: Terence Strick (Ecole Normale Supérieure, France)




7:30 pm - 7:55 pm

Jade Wang (University of Wisconsin-Madison, USA)

"Resolving Transcription-Replication Conflicts"

7:55 pm - 8:05 pm Discussion

8:05 pm - 8:30 pm

David Grainger (University of Birmingham, United Kingdom)

"Understanding Intragenic Transcription and Its Consequences"

8:30 pm - 8:40 pm Discussion

8:40 pm - 8:50 pm

Tina Liu (University of California, Berkeley, USA)

"Target Preference of Type I1I-A CRISPR-Cas Complexes at the Transcription Bubble"

8:50 pm - 8:55 pm Discussion

8:55 pm - 9:20 pm

Max Gottesman (Columbia University, USA)

"NusG Couples Transcription with Translation"

9:20 pm - 9:30 pm Discussion
Friday

7:30 am - 8:30 am Breakfast

9:00 am Departure
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http://www.grc.org/
http://www.aro.army.mil/
http://www.thermofisher.com/
http://www.agi.org/
http://www.neb.com/
http://www.jounglab.org/

SOCIETY FOR Duke University School of Medicine

f AMERICAN U Department of Biochemistry
MICROBIOLOGY

This material is based upon work supported by the U.S. Department of Energy, Office of Science, Biological and
Environmental Research DOE-SC-BER DOE-BER, under Award Number DE-SC0019777. This report was
prepared as an account of work sponsored by an agency of the United States Government. Neither the United States
Government nor any agency thereof, nor any of their employees, makes any warranty, express or implied, or
assumes any legal liability or responsibility for the accuracy, completeness, or usefulness of any information,
apparatus, product, or process disclosed, or represents that its use would not infringe privately owned rights.
Reference herein to any specific commercial product, process, or service by trade name, trademark, manufacturer, or
otherwise does not necessarily constitute or imply its endorsement, recommendation, or favoring by the United
States Government or any agency thereof. The views and opinions of authors expressed herein do not necessarily
state or reflect those of the United States Government or any agency thereof.

The views, opinions, and/or findings contained in this report are those of the author(s) and should not be construed
as an official Department of the Army or U.S. Government position, policy, or decision, unless so designated by
other documentation.



http://www.asm.org/
https://www.biochem.duke.edu/

