Newsletter: July 2019, A.-F. Miller

A division of all ages.
In this summer newsletter, I have the privilege of highlighting steps in the careers of
some of our most accomplished members, as well as our inspiring young blood. I hope to inspire
you with snapshots of award winners who are being honoured with this year's division awards. If
you will be at the National meeting in San Diego, come and hear them speak, in our symposia
designed to showcase their work and put it in perspective. Have a look at our Biological Division
summary program, at the end of this newsletter, that distils the division's events into a convenient
two-page format that you can print (2-sides) fold up and stash in the back of your badge holder.
Stay after the Hammes awards session to meet with representatives of our journal Biochemistry,
and speak with the award winners. These are role models and guides along the way for division
members of all ages. Your division officers have created a number of opportunities to network,
and get the details behind the great science. The vital tips as to how you have to do what in order
for it to work. Be active, join a conversation, get more out of your meeting, and ..... give a little
too. You'll be glad you did.
Here's what's up!

Anne-Frances

The 2019 Division of Biological Chemistry badge contest.
The ACS can feel enormous and faceless, until one realizes that most of the faces have a
smile lurking around the corners of their eyes. During sessions, the eyes are usually rivetted on a
distant screen as the owner peers across a darkened room, but when an interesting idea registers
you can see the life. Appreciating unrelated science or making connections with one's own both
involve so-called 'lateral thinking', which in turn draws on creativity, so it is not surprizing to
learn that there are witty, creative artists among us.
This year we are experimenting with a new community-building idea: a Division of
Biological Chemistry sticker. To obtain one, you will need to participate in a division event at
the fall National meeting, for example our stimulating poster session or one of the student and
postdoc oral sessions, or you simply need to be a division member. We are looking forward to
seeing these badges sprout up on coffee cups, mobile devices and laptop lids, as invitations to
introduce ourselves to one-another and meet the great people who make up our division, our
community.
So what does it look like?
That is a surprise..... until we convene in San Diego in August. However it is an elegant
synthesis of the DNA double helix with a dendrogram to invoke a tree of life. It arose from the
badge design contest that launched at the spring National meeting in Orlando. If you missed it,
no worries, we are already planning another contest for the 2020 badge, so make a note of your
clever creative ideas. Yours could be the design we're all displaying next year.

And the Winner is: Dr. C. Engel
This year's design winner is Dr. Carly
Engel from the department of chemistry at
Auburn University. She was not yet 'Dr.' at the
time she submitted her designs, but we are happy
to congratulate her now on successful defense of
her dissertation entitled "Properties of iron-sulfur
clusters and heterodisulfide reductase",
completed under the guidance of Dr. Evert Duin.
A catalytic crossroad of electron transfer in
Her next career move will be to undertake
heterodisulfide reductase, a figure drawn from C.
studies of another pillar of the enzyme world:
Engel's defense, based on the structures of Wagner
et al. (2017) Science 357:699-703.
nitrogenase. Given her current studies of
enzymes understood to have enabled in the
earliest forms of life, I am not surprised at her choice of badge design. She gravitated to the tree
of life as emblematic of her understanding that all life is united by its common core biological
chemistry. Notwithstanding insights on the early pre-eminence of RNA, the DNA double helix
has also become symbolic not only of life's capacity to replicate itself in apparent defiance of
thermodynamics, but also the mind-boggling technologies that have become reality, based on our
understanding and replication of the processes of life. According to Dr. Engel "DNA is the
backbone of biochemistry".
Dr. Engel was willing to reflect about challenges she faced as a doctoral student of
biological chemistry, and advises that the early years can be the most difficult, with the
coincidence of teaching, courses, and research all at an institution that is not yet familiar. She
advises current and prospective graduate students that burnout is natural, but that the later years
are less difficult and more fun. For her, the intellectual struggles were worth it and she credits
her successful perseverance to support from friendships with other students in the program. Dr.
Engel also drew strength and purpose from volunteering at a local hospital, as well as an animal
shelter. When asked how each one of us could be an agent of positive change, she responded that
more of us need to find ways to raise awareness with the general public of what we do and why.
By giving our research a human face we can bring our ultimate funders, the public, on board
with the message that we can all enjoy some aspects of chemistry. "it is not that bad". What got
Carly into chemistry in the first place? A high school chemistry lab "I just fell in love!"
Lets all remember, as the clock ticks past midnight and we are still grading reports, that
our most important products are people.
So why a badge? Your division leadership asks you to make this more than just a sticker.
We hope you will join Carly Engel and the rest of us in making our division more than just a
spread-sheet of email addresses. After each session, please talk to at least one person you have
not previously met. Pause at a poster, ask a question after a student talk, stay for refreshments
after one of our superb award symposia, and contribute your ideas and time to division activities.
In the words of this year's design winner: "I would love more people to pick someone up,
because at the end of the day we are all working on the same goal".
We look forward to your designs for the 2020 badge. Watch for contest sheets at the back
of the division's session halls at the National meeting, or speak with a division officer (we'll be

displaying our badges!). Also, join me in wishing the new Dr. Engel another insightful project,
and glove boxes that never fail.

Hammes winners
The two Gordon Hammes awards co-sponsored by the division and the journal
Biochemistry identify some of the most creative and impactful researchers in our field. They also
recognize researchers at contrasting stages of their careers. The 2019 Gordon Hammes Lecture
recipient, Prof Dan Kahne, is a veteran of academia, having gained tenure on the faculty of
Princeton University before moving to Harvard University where his group has been since 2004.
However, the 2019 Gordon Hammes Scholar, Dr. Kathleen Leamy, has just completed her first
year on the faculty of Gonzaga University, a primarily undergraduate institution (PUI). We 'met'
on line to compare the challenges and rewards of these two different career stages and choices.
Research structured for undergraduates is simply essential at PUIs
such as Gonzaga University, however it is extremely important and very
rewarding at Harvard (and Princeton) too. Both awardees emphasized the
ability of serious undergraduates, noting that they retain a fresher
memory of their foundational courses (such as biochemistry), and that
their activities and interests in the laboratory research help them to
choose and get more out of upper level courses they will take in their
final years. A crucial goal for undergraduates' early laboratory work is to
develop appreciation for how we go about answering questions. However
undergraduates are also able to make important observations and reach
Prof. D. Kahne,
Harvard University.
significant novel insights. Kahne noted important advances made by
undergraduates in his lab and suggested mechanisms that might allow
motivated and qualified undergraduates to advance directly into doctoral research without being
required to take redundant courses in graduate school, since many of the undergraduates in
question take the same courses as graduate students. He made a compelling argument that the
hurdles currently institutionalized in the first years of most doctoral programs delay and interrupt
research momentum, conspiring with escalating publication demands on postdocs to increase the
age at which most of us attain our first independent position. One idea was that perhaps the most
talented undergraduates should be offered the chance to stay two years after college to complete
a piece of research and convert their senior theses into a Ph.D. Kahne thus argues that we need to
find better ways to start young faculty earlier. With graduate and postdoctoral training now
extending more than a decade in many instances, researchers have limited independence when
they might be at their most energetic and innovative. Indeed Leamy is a prime example herself,
having been secured her faculty position immediately upon completion of her doctorate.
Leamy struggles with a different form of time constraint, noting
that summers are crucial for undergraduates interested in research, as
their time is fragmented and filled by coursework during academic terms.
Leamy plans her research objectives carefully to permit teamwork and
shared experiments to compensate for this. With her heavier teaching
load, she has to be creative to spend as much time in lab with her students
as she can during the semester. Her undergraduates enjoy the experience
of working directly with the professor. Access to instrumentation poses a
Dr. K Leamy,
significant challenge though. Collaborations with groups at larger more
Gonzaga University
research-focussed institutions can be enormously helpful in enabling PUI

faculty and their students to access 'big-league' facilities, and broaden the students' experience.
Hopefully more institutions will be supportive of such win-win arrangements that can enable
faculty at differently structured institutions to work together and co-author papers in which the
PUI undergraduates will have a chance to shine, while the older researchers get a chance to
recharge on the enthusiasm and curiosity of youth.
We all identified collaboration as central to the very best science, yet suppressed by the
competition and evaluation structure in which we seek funding and gain tenure. We agreed that
many of our best collaborations have been forged early and gained the depth of friendship. Trust
built over many years is critical in enabling us to share data and ideas before they are mature, at a
time when we have invested heavily and yet are very vulnerable. We wondered how to foster the
on-the-same-team environment and intimacy of a graduate research group to help nurture
comparable relationships in collaborations begun in later life. Leamy is busily building networks
with colleagues at other PUIs near her own in the Pacific northwest, and Kahne travels the world
for his, but both noted the value of working closely with people from very different backgrounds
and with complementary perspectives. Your correspondent noted the humility and appreciation
with which both awardees described their collaborators and mentors. Kahne noted the
importance to young researchers of witnessing intense discussions that challenge fundamental
views on what is the most interesting question to ask, what will constitute definitive proof, how
to interpret data, and more; discussions in which ego can take a back seat because the
participants are invested in each other.
Big take-aways from this discussion were how much we have in common across ages,
institutional types and fields of biochemical research. We owe it to ourselves, as well as the
vitality of our enterprise, to enable meaningful research opportunities with more intellectual
independence earlier in researchers' professional lives, and we need to accord appropriate value
to each member within a collaborative team so that this mode of productivity can become more
acceptable. "Science is best when it is collaborative" (DK).
P.S. for a fun if dated glimpse into a very encouraging synergy between science and
personal life, take a peek at https://news.harvard.edu/gazette/story/2004/11/kahne-bringschemistry-to-life/

Eli Lilly Award in Biological Chemistry
"For outstanding research in biological chemistry of unusual merit and independence of thought
and originality." This year's Eli Lilly award goes to Prof. Neal K. Devaraj, (Dept. Chemistry,
U.C. San Diego).
One of the most challenging questions in chemical biology is
how non-living matter, such as simple organic molecules, can
assemble to form life. The Devaraj group is active in two arenas:
RNA, as well as the equally challenging but often-underappreciated
area of lipids. They have developed means of synthesizing artificial
cells, developing coupling reactions that drive self-assembly, growth
and reproduction of lipid vesicles. Devaraj and his lab synthesized the
first artificial cell membrane that can sustain continual growth by
virtue of catalytic components able to continually synthesize all of the
components needed to form additional catalytic membranes,
Prof. N. K. Devaraj,
including more catalysts. The group has also developed methods
U. C. San Diego

allowing unequivocal association of specific lipids with their cellular function. As part of this
effort, the Devaraj lab is taking on ceramides, which have the dubious honor of being one of the
most enigmatic classes of molecules within the realm of bioactive lipids.
In the RNA world, the Devaraj lab devised a method for site-specific covalent labeling of
RNA with functional reporters, exploiting a bacterial tRNA modifying enzyme tRNA-guanine
transglycosylase (TGT), and unnatural analogs of its native substrate preQ1. RNA
transglycosylation at guanosine (RNA-TAG) can incorporate a wide variety of probes targeted to
a minimal 17-residue hairpin that can be encoded in any RNA. The use of covalent linkages
offers robust methods for isolating RNA and labelling RNA. Thus, the lab strives to understand
the prerequisite chemistry from which biology can emerge.
The Eli Lilly identifies uniquely insightful research, and this does not occur by accident.
Prof. Devaraj advises us that "traveling and interacting with other scientists often leads to new
insights." (This can be) "either directly through presenting research and getting feedback, or
sometimes indirectly by hearing a new idea or different approach and having this spark an idea
that can applied to our own research problems." Also, go to the Devaraj group web site
https://www.devarajgroup.com/ and view the video posted there in honor of Prof. Devaraj's
winning the Blavatnik award. This provides a great example of how we can make our science,
and the curiosity that drives it, accessible to our countrymen.
Finally, please join us in thanking Eli Lilly & Co. and its representatives for identifying
with this superb science and giving it prominence via this award.

Pfizer award in Enzyme Chemistry
" For outstanding work in enzyme chemistry where the presence of
enzyme action is unequivocally demonstrated." The 2019 Pfizer
Award goes to Prof. Kenichi Yokoyama, (Dept. Biochemistry, Duke
University).
Prof. Yokoyama's work demonstrates that there remain many
new enzymes to discover, and with them, more novel reactions. In
particular, the group has been studying radical SAM enzymes that
install new C-C bonds in the course of natural product biosyntheses,
modifying the C skeleton and thus the basic structure of the
Prof. K. Yokoyama,
metabolites. One of such enzymes is MoaA that functions in
Duke University
molybdenum cofactor (Moco) biosynthesis. Moco is critical for a
variety of catabolic and detoxification pathways, but several steps in Moco biosynthesis
remained mysteries. Yokoyama's group elucidated the function of MoaA and MoaC and
discovered a structurally novel biosynthetic intermediate. These studies also provided new
insights and potential therapeutics against human Moco deficiency disease.
Radical SAM enzymes also play roles in the remarkable biosynthetic pathways that give
rise to antifungal nucleoside antibiotics such as the nikkomycins and polyoxins. The Yokoyama
lab showed that the enzyme NikJ catalyzes formation of a unique bicyclic nucleotide, octosyl
acid 5’-phosphate, through radical-mediated C-C bond formation involving a redox-active Cys
residue. This discovery paved the way for bioinformatic analyses of related pathways, which in
turn suggested opportunities for genome mining discovery of additional novel antifungal
nucleoside natural products. Thus the lab is now extending its efforts to other steps of the
pathways, and identification of novel antifungal natural products. Overall, Yokoyama's work

illustrates how discovery and understanding of enzyme activities can shed light on metabolic
diseases and lead to new defenses against pervasive pathogens.
Given the creativity that has marked his work, we asked Prof. Yokoyama about some
experiences that inspired him, and for advice that might help the rest of us become better
biochemists. He noted that it took two years of diligent work for him to reproducibly obtain pure
and functional BtrN, one of the first radical SAM enzymes involved in natural product
biosynthesis to be characterized. The experience of unraveling the novel reactivity of BtrN still
remains one of the most exciting events of his career. (Don't give up folks!) Yokoyama warns
against one of the most prevalent perils of our profession: distraction. He advises that "being
focused has been most important for me to keep myself productive and insightful." Also, that it
is important to be willing to extend yourself beyond your current skill set, and grow intellectually
with each new challenge. Finally, he derives tremendous satisfaction from the development and
successes of students and postdocs he mentors.
Please join us in thanking Pfizer and its representatives for identifying with this superb
science and giving it prominence via this award.

Travel Award winners
Congratulations to the following student members of the Division, who will receive
assistance with their travel expenses to attend and present at the National ACS meeting in San
Diego. Visit them at their posters or come and listen to their talks!
Miranda Adams, Roger Ashmus, Nicholas Banahene, Hannah Chia, Solen Ekesan, Jeong Min
Han, Claire Hoffman, Rabiul Islam, Samantha Kennelly, Elizabeth Lotsof, Brandon
McCullough, Nishya Mohamed-Raseek, Karthik Nadendla, Guillermo Ramirez, Sreeni
Rayaprolu, Jaylissa Robles, Drew Veenis, Yang Luo, Qi Zhang

Upcoming Application Deadlines
ACS Chemical Biology Lectureship "to honor the contributions of an individual who has had a
major impact on scientific research in the area of Chemical Biology and has published at least
one paper in ACS Chemical Biology. " Application packages are due on 31 August!!
For details please see our web site: http://www.divbiolchem.org/awards/nominations/
Biopolymers Murray Goodman Memorial Prize "recognizes outstanding accomplishments in one
or more of the areas of biochemistry, biophysical chemistry, biophysics or chemical biology."
Application packages are due on 19 August!!
For details please see our web site: http://www.divbiolchem.org/awards/nominations/

Meetings
The chair's welcome and program for our National meeting programming are at the end,
to close this newsletter on a high note. Another meeting of potential interest follows here.
20th International Symposium on Flavins and Flavoproteins
2020, July 12 - 16 in Graz Austria

Topics will include: Application and Engineering of Flavoenzymes, Flavoenzymes in
Health and Disease, New Flavins and Flavoproteins, Photobiocatalysis by Flavoenzymes, Flavindependent Photoreceptors, Structure-Function Relationships in Flavoenzymes.
Information will soon appear at www.flavoproteins.com (the site currently retains
information from the 2017 meeting).

Program for the upcoming National Meeting
Program Chair's Welcome
The Fall ACS program is an exciting one. We begin with a
session on Biomolecular Structure-Function in Liquid-Liquid Phase
Separations Sunday morning chaired by Christine Keating, followed by
the Hammes Award lectures in the afternoon featuring Dan Kahne as the
Gordon Hammes ACS Biochemistry Lecturer and Kate Leamy as the
Gordon Hammes ACS Biochemistry Scholar, with Alanna Schepartz
presiding. A reception will follow the Hammes Award. Monday features
Prof. P. Bevilacqua
an all-day symposium on research that integrates theory and experiment
Penn. State Univ.
with panel discussions, chaired by Amie Boal and Darrin York, called the
Frontiers in Interdisciplinary Research: New Paradigms for Integration of Theory and
Experiment. Tuesday morning features talks focused on Global Health with a feature on the
Biology and Chemistry of Waterborne Diseases with Courtney Aldrich presiding. The afternoon
Tuesday has a series of lectures for the Eli Lilly Award culminating in a lecture by awardee Neal
Devaraj. The afternoon also features a symposium on ACS Infectious Diseases Young
Investigators with Courtney Aldrich presiding. Wednesday morning will be presentation of the
Pfizer Award featuring a talk by awardee Ken Yokoyama, while the afternoon of Wednesday
also has a symposium on Dimers as Therapeutic Agents in Drug Discovery with Jared Cumming
and Derun Li presiding. Throughout the week there will be two symposia on Early Career
Investigators in Biological Chemistry and four symposia on Graduate Student and Postdoctoral
fellows. There are also poster sessions Sunday and Tuesday night, and the Sci-Mixer Monday
evening. It is a very full schedule and I hope that you are able to make all or part of it. Spring
2019 was my first meeting as Program Chair and I was astonished by the high quality of the
talks. I want to especially thank my vice-chair Mark Distefano for all of his help in planning the
program. I’ll look forward to seeing you in San Diego this August!
Best Wishes,
Phil Bevilacqua
Program Chair ACS Biological Division

Summary program: Biological Division Events (aka: the good stuff!)
Biological division sessions are in Marriott Marquis Grand Ballroom section 5 or 6 (black text)
Co-sponsored sessions are elsewhere; the co-sponsoring division is given (blue text)
8:00 - 12:00
8:00 - 12:00

1:00-4:30
1:00-5:00

6:30-8:30

8:30 - 12:00
8:45 - 12:00

1:10-5:00
1:00 - 4:30

8:00 - 10:00

SUNDAY MORNING
Biomolecular Structure and Function in Liquid-Liquid Phase Separation: Roles for
Nucleic Acids
Early Career Investigators in Biological Chemistry (I/II)
Nanotechnology & Single Cell Analysis in Biology & Medicine
Origins & Future of Metabolite & Small Molecule Identification
CRISPR/Gene Editing & RNAi-Utilization for Enhanced Crop Production
Characterization of Plastics in Aquatic Environments
Measuring Protein Conformations & Folding Inside the Cell
SUNDAY AFTERNOON
Gordon Hammes Award Lecture.
reception follows
Graduate Student & Postdoctoral Fellow Symposium (I/IV)
Origins & Future of Metabolite & Small Molecule Identification
Characterization of Plastics in Aquatic Environments
Biological Division POSTERS " Current Topics"
Biosensing: New Strategies & Latest Development
Nanozymes for Bioanalysis & Beyond
MONDAY MORNING
Frontiers in Interdisciplinary Research: New Paradigms for Integration of Theory &
Experiment (I/II)
Mid-Career Investigators in Biological Chemistry (I/II)
Nanotechnology & Single Cell Analysis in Biology & Medicine
Future of Biomacromolecules at a Crossroads of Polymer Science & Biology
2019 ACS International Award for Research in Agrochemicals: Advances in the
Physiology & Biochemistry of Insect Control
MONDAY AFTERNOON
Frontiers in Interdisciplinary Research: New Paradigms for Integration of Theory &
Experiment (II/II)
Mid-Career Investigators in Biological Chemistry (II/II)
2019 ACS International Award for Research in Agrochemicals: Advances in the
Physiology & Biochemistry of Insect Control
Nanotechnology & Single Cell Analysis in Biology & Medicine
Challenges & Opportunities Facing Early Career Scientists: EARLY CAREER
SCIENTIST SYMPOSIUM
Future of Biomacromolecules at a Crossroads of Polymer Science & Biology, Tissue
Engineering
MONDAY EVENING
Sci-Mix
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8:00 - 12:00
8:30 - 12:30

1:00 - 4:30
1:00 - 5:00

6:00 - 8:00

8:45 - 12:00
8:00 - 12:00

1:00 - 5:00
1:00 - 4:45

8:15 - 12:00

1:00 - 5:00

TUESDAY MORNING
Recent Developments in Structural Biology
Global Health: Biology and Chemistry of Waterborne Diseases
Nanozymes for Bioanalysis & Beyond
2019 ACS International Award for Research in Agrochemicals: Advances in the
Physiology & Biochemistry of Insect Control
Biostimulants in Agriculture: Chemistry & Regulatory Aspects
TUESDAY AFTERNOON
Eli Lilly Award in Biological Chemistry
ACS Infectious Diseases Young Investigators Award Symposium
Nanozymes for Bioanalysis & Beyond
Mass Spectrometry of Biomolecular Assemblies
Exploration of the Nano-Bio Interface with Analytical Tools
Biosensing: New Strategies & Latest Development
Biostimulants in Agriculture: Chemistry & Regulatory Aspects
TUESDAY EVENING
Biological Division POSTERS
Future of Biomacromolecules at a Crossroads of Polymer Sci & Biology
WEDNESDAY MORNING
Pfizer Award in Enzyme Chemistry
Early Career Investigators in Biological Chemistry (II/II)
Nanozymes for Bioanalysis & Beyond
Future of Biomacromolecules at a Crossroads of Polymer Science & Biology, Delivery
Systems
Exploration of the Nano-Bio Interface with Analytical Tools
Biosensing: New Strategies & Latest Development
Biostimulants in Agriculture: Chemistry & Regulatory Aspects
WEDNESDAY AFTERNOON
Covalent & Non-Covalent Dimers as Therapeutic Agents in Drug Discovery
Graduate Student & Postdoctoral Fellow Symposium (II/IV)
Nanozymes for Bioanalysis & Beyond
Future of Biomacromolecules at a Crossroads of Polymer Science & Biology,
Biomaterials
Study of Circulating, Cell-Free Biomarkers with Analytical Tools
Biosensing: New Strategies & Latest Development
THURSDAY MORNING
Graduate Student & Postdoctoral Fellow Symposium (III/IV)
Glycans in Context
Study of Circulating, Cell-Free Biomarkers with Analytical Tools
Biosensing: New Strategies & Latest Development
THURSDAY AFTERNOON
Graduate Student & Postdoctoral Fellow Symposium (IV/IV)
Glycans in Context
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