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GREETINGS FROM THE CHAIR

As a proud UCLA Chemistry & Biochemistry undergraduate alumnus, | m honored to
serve as the department chair, bringing my unique perspective to this role.

This issue re ects the remarkable journey we have embarked upon over the past
year and underscores the collective e orts that have de ned our departments pur-
suit of excellence in teaching, research, and community engagement.

We are delighted to introduce you to eight exceptional new faculty members re-
cently welcomed to our department while simultaneously celebrating the remark-
able achievements of our students, whose contributions are not only shaping the
future of our department, but also leaving a lasting impact on UCLA and the global
scienti ¢ community.

Amid the pandemic, construction wrapped up on the Mani L. Bhaumik Centennial
Collaboratory and Dongwon Yoo Seminar & Conference Hall in Young Hall 4222, the
former department library space. During the past year, we celebrated the o cial
opening of these spaces, which have already sparked numerous collaborations and
boosted student success. Heartfelt thanks go out to all the donors who made this
remarkable achievement a reality!

We were incredibly fortunate to have had my predecessor, Professor Neil Garg, at
the helm as we navigated one of the most challenging times the department has
ever faced during the COVID 19 pandemic. | am grateful to Neil for all his hard work,
which helped the department not only survive but thrive.

Going forward, we are working on several new and exciting initiatives in the depart-
ment that will enhance our teaching and research mission. As always, we deeply
appreciate the continued support of our alumni, friends, and community members.

Best regards,
Alex

Special thanks to our graduate student writers We are grateful to our graduate student
science communicators who wrote the faculty spotlight articles for this report.

Zhuoying Lin is a third-year graduate student in our Chemistry program
conducting research in the Duan group. She has written several research
articles for the departments news website and, as an undergraduate,
was a regular contributor to the University of California, San Diego s The
Guardian newspaper.

Nicole Lynn is nearing completion of her Ph.D. in Biochemistry, Molec-
ular and Structural Biology. She conducts research in the Loo group and
is a frequent volunteer writer with ASBMB Today and has contributed to
informational blogs with Proteintech.

Laura Wonilowiczisa fth-year graduate student in our Chemistry pro-
gram. She conducts research in the Garg Laboratory and has contributed
to the department s news website.



How UCLA’s Chemistry & Biochemistry Department
Is Pushing the Boundaries of Virology svsenrau

HAT DOES IT MEAN TO BE ALIVE? This may seem like too philosophi-

cal a question to open a story about chemistry and biochemistry research

at UCLA. But 20 years ago that same question gave Bill Gelbart, distin-
guished professor of chemistry and biochemistry, a mid-life crisis. Instead of buying a
sports car or going to nd himself on some distant mountain, he did something much
harder. He changed the focus of his research and, in turn, helped shape the trajectory of
an entire department.

You see, for 30 years, Bill had been a theoretical physical chemist  one of the world s best.
He spent his time thinking about and teaching quantum mechanics, statistical mechanics,
and thermodynamics. Like any good physical theorist, Bill was constantly looking for new
structures to conduct theories on. One day, he asked himself what the simplest evolving
organism to which he could apply physical theory might be. The answer, of course, is a
virus. While even a simple one-celled organism can have 20,000 genes, a virus can have
as few as two.

That realization led to a complete shift, from physical chemistry to molecular biology and
virology. Today, Bill, along with a host of other scientists in UCLAs chemistry and bio-
chemistry department, are using their unigue training to better understand, combat, and
even use viruses. From designing new tools to look closely at how viruses work to engi-
neering novel structures that combat infections and new approaches to diagnostics, their
work is helping to make our world a better place.
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IRENE CHEN
A Vaccine for Bacterial Infections

There are more chemists working on virology than many people
realize, says Irene Chen, UCLA associate professor of chemistry
and biochemistry and of chemical and biomolecular engineering.

That s because viruses are beautiful structures. They have a unique
symmetry that, as chemists, we can understand.

Chen focuses on a particular kind of virus called phages. These little
structures, which are the most numerous organisms on the planet,
only reproduce in bacterial cells. For every strain of bacteria out
there, there is a phage that is speci cally evolved to attach and in-
fect that bacteria. But nding the right phage in nature can be hard.

Instead, Chens approach is to use a phage we already know very
well, called M-13, which exists in E-coli. The goal is to use this phage
as amodel and engineer it to have the e ect we want. Eventually,
we hope to engineer one phage instead of hunting for the right one
in nature. Much like how we would build a vaccine. Its like a vaccine
for bacterial infections, she says.

SHIMON WEISS
Bringing Antiviral Medicine to Maturity

Roughly 80 years ago, modern antibiotics changed the world. To-
day, we are in the early stages of a new therapy: antivirals. Until re-
cently, the only line of defense against viruses has been vaccines.
During the HIV outbreak, researchers began to develop drugs that
can be takento ghtviruses already inside the body much like an-
tibiotics do for bacterial infections. But to make better drugs, you
need better tools.

Shimon Weiss, UCLA distinguished professor emeritus of chemistry
and biochemistry and of physiology, is one of those toolmakers. De-
veloping e ective antiviral drugs is a challenge. You have to target
speci c proteins that are important to the virus but NOT the host.
And to identify those proteins, you need to look at the structure of
avirus very closely.

Weiss uses single molecule spectroscopy and imaging to look at the
proteins of viruses and better understand how they work.

We attach a dye to a single protein enzyme and follow by uores-
cence how each one works, one atatime, saysWeiss. Then,we can
better understand how speci c viruses work and ultimately develop
better drugs that prevent those viruses from replicating.

Weiss was originally using this technique to study enzymes in gen-
eral. But applying his advanced imaging techniques to viruses as a
whole has led to a better understanding of the unique way in which
COVID-19 infects the body.
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CARLA KOEHLER
A Pandemic on a Cellular Level

Sometimes, studying viruses can lead us to new understandings of
how our own cells work with huge implications for future treat-
ments. That s exactly what happened when Carla Koehler, UCLA pro-
fessor of chemistry and biochemistry, made the shocking discovery
of a new form of virus that exists solely in the mitochondria of a cell.

Cellular RNA is usually single-stranded. Finding double-stranded
RNA inside a cell can be indicative of avirus it s not something you
want in a cell, says Koehler. But we ve discovered that the mito-
chondria of many cells are actually producing something like a virus
within the cell itself. This is unlike anything we have seen before.

This s like a pandemic on a cellular level. Usually, a virus will populate
inside a cell and break out once the cell has been taken over, spread-
ing more virus to new cells in the body. In this case, the virus exists
solely in one cell.

Koehler has been conducting joint research in this area for 15 years
with Professor Michael Teitell, the director of the UCLA Jonsson
Comprehensive Cancer Center. Right now, we re interested in the
mechanistic process in the cell that is creating this virus-like re-
sponse. Understanding exactly why and how these cells are acting
this way could lead to novel therapeutic treatments for a host of
diseases like cancer and Parkinsons, said Koehler.

ALEX SPOKOYNY
Building an Unbreakable Lock

In science, and especially chemistry, researchers sometimes nd
themselves in areas where they never thought theyd end up.
That's what happened to Alex Spokoyny, UCLA associate professor
of chemistry and biochemistry, a classic synthetic chemist experi-
menting with novel 3D molecules.

Chemists sometimes ask ourselves, what is this molecular system
we created unique for? We realized we could assemble unique mol-
ecules about 2 3 nanometers in size, he said. We realized these
systems could provide unique interactions with biological entities
like cell receptors that are scaled similarly.

His group has made great progress in this area by building molecu-
lar locks that prevent a virus from docking with the cell s surface.
To create these locks, Spokoyny arranges molecules in three di-
mensions called multivalent cluster inhibitors. Because every virus is
unique, the goal is to create a set of molecules that can bind to many
di erentlocations. Think of it like the reverse of a skeleton key, which
can open any lock. In this case, the goalisa skeleton lock whichcan
seal a number of molecular receptors against viral attacks.

Spokony is now working with collaborators in the medical school to
move this research further. They are currently working to test their
system on real viruses, such as HIV, in the lab.



JOSE RODRIGUEZ
Up Close and Personal With a Virus

While Spokoyny used his classical chemistry training to make in-
roads in a biological problem, another researcher, Jose Rodriguez,
UCLA associate professor of chemistry and biochemistry, did just
the opposite. Rodriguez has embraced interdisciplinary research
since his time as a Ph.D. student at UCLA studying molecular biolo-
gy. | chose this program speci cally because it allowed me to pur-
sue truly interdisciplinary research. | worked on a variety of di erent
projects, including cancer research with the school of medicine and
developing imaging technologies for biological systems in the phys-
ics department, he said.

When he joined UCLAs chemistry and biochemistry department
in 2016, this background served him well. A structural biologist
who works to better understand molecules, Rodriguez s research
is focused on disrupting the normal function of viruses. By looking
closely at the natural molecular structures created by viruses to help
them attack cells, he can get a deeper understanding of how viruses
function. Only then, once the makeup and functionality of avirus are
truly understood, can speci ¢ therapies designed to combat those
viruses be developed.

Rodriguez says it can sometimes take up to a month just to simply
understand the structure of a single virus. The particular virus he s
focused on now is common in South America and causes hemor-
rhagic fever. By looking closely at this virus, we found that it has a
particular protein on its surface which is not fully understood. This
protein is what causes the virus to engage with human cells, he said.

Rodriguez used imaging methods to get a better look at how this
protein works. Now, he and his group are designing new, synthetic
molecules that have the potential to block that protein from engag-
inginthe rstplace.

BILL GELBART
It s All About Perspective

And that brings us, nally, back to Bill. Despite his vast technical ex-
perience, what might make him most adept in his newfound home
in virology is his perspective. According to Bill, viruses do one thing
better than anything else on the planet. And they do that one thing
better than anything else does anything. They protect and deliver
genestospeci c, targeted cells. This, he says, is the most important
thing to remember.

If you were a doctor presented with the most perfect gene delivery
system known to humans, perfected over billions of years of evolu-
tion, wouldn t you want to get your hands on that system?

Thats exactly what Gelbart is trying to achieve. He designs novel
gene delivery techniques using mRNA-containing virus-like parti-
cles. In other words, he is using the same model viruses use to infect
healthy cells to instead create a tool to treat diseases; infecting cells
not with a virus but with medicine. Gelbart describes gene delivery
asone of the holy grails of 21st century medicine.

O WHAT DOES IT MEAN TO BE ALIVE? To-

day, Gelbart is convinced that viruses are

not, in fact, alive. So what are they, really?
And where did they come from? This question isn t
just a philosophical one. Understanding about this
mystery could one day help us nally solve viruses
once and for all.

One idea, and the one Gelbart ascribes to, goes
like this: At any given time, thousands of genes in
a single-celled organism are being translated into
proteins. Somewhere along this line, there was a
mutation atotal goof. A simple strand of RNA and
asingle protective protein broke o from the host.

These new mutations viruses were destined to
oat around the world like lost, wandering children,
trying to nd their way home. One could argue that
viruses were life s original o spring, emerging bil-
lions of years before complex organisms ever came
about. Andinaway, these lost children DO nd their
way home. They nd their way back into us. In fact,
our genome, like the genome of every other living
thing, has some viral genes in it. We are part virus.

| don t think I could have been any luckier than to
be at this particular department, at this particular
university, at this particular time, said Gelbart.

Here we have an amazingly collaborative group
of scientists, in a broad discipline, interacting with
colleagues across the university from biology to
engineering to health and more.

Indeed, upon deciding to change research trajecto-
ries in the middle of his career, Gelbart was afraid
he might have been met with discouragement. In-
stead, he received encouragement, support, and
cooperation from the very beginning. That is ex-
actly that type of culture and mindset that will be
needed to solve some of the biggest problems in
virology today. And one this department is well po-
sitioned to address.

UCLA CHEMISTRY & BIOCHEMISTRY | VOL. Ill 3



Celebrating the Leadership of
Professor Nell Garg

ince joining the UCLA faculty in 2007, Professor Neil Garg has demonstrated exceptional lead-

ership in the areas of teaching, research, and outreach. His contributions have not only im-

proved organic chemistry education globally but have also helped to enhance the reputations
of both UCLA and our department.

As Chair of the Department from 2019 to 2023, Garg s leadership was essential in en-
suring that the department thrived during one of its most challenging periods. He
skillfully navigated the challenges posed by the pandemic, oversaw several signi -
cant initiatives, including the recruitment of ten new faculty members, and played a
pivotal role in fostering substantial growth in the department s endowment, which
included the establishment of endowed chairs and graduate student support funds.
Garg achieved all of this while maintaining a large and productive research group and
participating in outreach activities. Following the conclusion of his term as Chair,
Garg graciously agreed to continue serving as Vice Chair of Academic Personnel.

Aleading gureinthe eld of synthetic organic chemistry, Garg s research has earned
widespread recognition for its creativity and impact. Notably, his team achieved a
signi cant milestone in 2022 by synthesizing an arti cial version of lissodendoric acid
A, amolecule found in sea sponges with potential applications in treating conditions
like Parkinsons disease. This groundbreaking research was published in the prestigious journal Sci-
ence in January 2023 and was featured on the journal s cover.

While serving as Chair, Garg obtained funding from the National Institutes of Health (NIH), the Na-
tional Science Foundation (NSF), the California Department of Cannabis Control, and other organiza-
tions to support his laboratory s research. He also co-founded ElectraTect, Inc., a company develop-
ing marijuana breathalyzer technology.

Garg isalso aleader in the eld of chemistry education. Utilizing his innovative and e ective teaching
techniques, Garg has transformed organic chemistry from a notoriously challenging topic to a pop-
ular undergraduate course at UCLA. He extensively employs technology and multimedia to enhance
the learning experience for his students, and he uses a blend of traditional and modern teaching tech-
niques, with an emphasis on building community. Garg and his students have
created free online educational tools, available to students around the world,
such as the platform BACON (Biology And Chemistry Online Notes), which
0 ers engaging tutorials connecting organic chemistry to general interest
subjects. He has even written a popular childrens book series, The Organic
Coloring Book, to help children learn about organic chemistry in a fun way. In
2018, Garg received the Robert Foster Cherry Award for Great Teaching for his
contributions to organic chemistry education.

In the community, Garg and his group members regularly lead outreach activ-
ities for local children. This year, in partnership with UCLAs Recreation Sum-
mer Camps, he and a team of graduate students launched the Chem Kids
program aweek-long summer pilot program designed to teach children the
fundamentals of organic chemistry. The dynamic sessions, held in a vibrant
setting lled with puzzles, games, and oversized models of tetrahedrons,
achieved remarkable success.

TIGHT SQUEEZE

Reprinted with permission from AAAS

Garg s boundless energy and unwavering passion for UCLAs mission are truly remarkable. Together,
we celebrate and honor his outstanding leadership, which continues to shape the future of chemistry
education and research, while elevating the global reputation of UCLA and the department.

Learn more about Garg s research, teaching, and outreach: https://garg.chem.ucla.edu/
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Welcome New Faculty Members

Assistant Professor Soumitra Athavale

Assistant Professor Soumitra Athavale, an innovative physical or-
ganic chemist, brings a strong vision for paradigm-shifting dis-
coveries to UCLA. His expertise in synthetic chemistry, protein
engineering, and biocatalysis seamlessly aligns with our research,
making him a valuable addition to our department.

The most exciting aspect of research is to have the opportunity
to uncover something fundamental about how the universe (and
nature) works, Athavale said. Nature does not give up her se-
crets easily persistence, creativity, courage, and hard work are
required, and that journey is rewarding and humbling.

Athavale joined the UCLA Department of Chemistry & Biochem-
istry in July 2023. His dynamic and interdisciplinary group tackles
fundamental and practical questions at the interface of organic
chemistry and chemical biology, with a broad interest in mo-
lecular synthesis, ranging from small molecules to engineered
enzymes. They are pushing the frontiers of synthetic chemistry,
biocatalysis, small molecule evolution, and protein therapeutics.

At UCLA, Athavale and his group will develop new synthetic
methods, biocatalysts, and therapeutics, and they will address
fundamental questions in protein structure and (bio)molecular
evolution. His discoveries will signi cantly impact protein engi-
neering and design elds and advance the role of biocatalysis in
total synthesis.

Athavale is equally committed to promoting diversity and equity
in the classroom and lab as he is to his research. His vast knowl-
edge and engaging presentation skills make him an outstanding
teacher for core, elective, and advanced graduate courses, includ-
ing those in organic chemistry, biochemistry, and chemical biol-
ogy. As a research mentor, his interests attract chemical biology
graduate students, steadily growing our Ph.D. applicant pool.

Learn more about Athavale s research and career:
https://www.athavalegroup.org/

Assistant Professor Tori Barber

Talented environmental chemist Assistant Professor Victoria
Tori Barber is using her expertise in physical and atmospheric
chemistry to address critical questions related to air quality and
climate science strengthening two areas in which UCLA is al-
ready a global leader.

Barber joined the UCLA Department of Chemistry & Biochemistry
inJuly 2023. Using spectroscopy, mass spectrometry, and compu-
tation, her group at UCLA explores the fascinating intersection of
physical and atmospheric chemistry, with a focus on understand-
ing reactive organic carbon (ROC) in the Earth s atmosphere. De-
spite its low concentration, this ROC signi cantly impacts climate
and air quality. Barber s investigations range from studying indi-
vidual reaction steps to analyzing intricate networks of reactions
and their resulting products. A key aspect of her work centers on
reactive intermediates, short-lived species with open-shell elec-
tronic structures, pivotal in atmospheric oxidation processes.
Their behavior, in uenced by structure, chemical environment,
and reaction partners, shapes the overall oxidation outcome.

Ultimately, the goal of Barber s research is to establish connec-
tions between detailed reaction mechanisms and theire ectson
atmospheric composition, leading to improved predictions of air
quality and climate.

Anthropogenic climate change and air quality are two of the
most important issues facing us today, Barber said. | m excited
to be able to bring my fundamental physical chemistry expertise
and training to bear on these critical problems.

In addition to being a dedicated researcher, Barber is passionate
about teaching and mentoring, incorporating active learning and
alternative assessments in her classes to create an empathetic
and exible environment for her students. She is excited to inte-
grate her research into the classroom, engaging students on the
pressing questions in physical and atmospheric chemistry.

Learn more about Barber s research and career:
https://www.dr-barber-phd.com/
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UCLAs Master of Applied Chemical Sciences (MACS)

PROFESSIONAL DEGREE PROGRAM

In response to the high demand for chem-
ists from corporate research and develop-
ment (R&D), the department established
UCLAs two-year Master of Applied Chem-
ical Sciences (MACS) program. This profes-
sional degree program balances a strong
academic grounding, hands-on advanced
laboratory experience, and independent
research project to prepare students for
jobs in various applied chemistry elds.

During their rst year, MACS students are
introduced to a mix of applied chemis-
try coursework, laboratory modules, and
a course covering soft professional skills
and project management. They also have
individual access to state-of-the-art labo-
ratory equipment, which the department
acquired thanks to a 10-year partnership
agreement with Agilent Technologies.
The facility includes Agilents cutting edge
mass spectrometry and spectroscopy in-
struments currently used by practitioners
in numerous corporate R&D sites across
the world. In their second year, students
take elective courses and are part of an in-
dependent small group research project.
Throughout both years, industry experts
give seminars to enhance networking and
expose the students to diverse career op-
tions.

MACS Program Class of 2024

Additionally, a professional development
program allows each student to attend or
present at a scienti ¢ conference. Gradu-
ates of the program will be well-equipped
with a broad level of critical skills and
knowledge to excel in a highly competitive
non-academic workforce. To learn more,
visit https://macsucla.com/

MACS Careers in Chemistry seminar speak-
ers have included industry research and
business leaders from the corporate sector,

such as materials and energy (Intel, Dow,
Tesla, HRL, ASM, Lam Research), pharma
and biotech companies (P zer, Amgen,
Novartis, Gilead Sciences), as well as mul-
tiple startups (Force eld Ventures, Propel
(X)), several government and non-pro t
organizations (USAF, Rand Corp.), and sci-
enti ¢ publishing (Cell Press), with multiple
speakers being UCLA alumni.

Theinaugural cohort (pictured above, Class
of 2024) started in the Fall 2022 quarter with
21 students. 23 additional students from the
Class of 2025 arrived at UCLA during the
Fall 2023 quarter. To enhance the ability to
create and deliver course material in un-
dergraduate and graduate scienti ¢ labs,
multiple MACS students are given the op-
portunity to serve as teaching assistants ev-
ery quarter. The MACS courses are taught
by UCLA Chemistry & Biochemistry faculty,
and each student is provided with individual
mentorship by one of the program s faculty
advisors. The program features two broad-
scope tracks in medicinal chemistry and in
materials chemistry, re ecting the current
industry trends and needs.

Ist year MACS student setting up samples on an
Agilent LC-MS system.

UCLA CHEMISTRY & BIOCHEMISTRY | VOL. Il 9


















Robert had a close working relationship
and lifelong friendship with Professor True-
blood, making their support a lasting trib-
ute to his legendary contributions to UCLA.

Robert completed his chemistry degree
at UCLA and earned his medical degree
from the University of California, San Fran-
cisco. He trained in general surgery at the
LA County/USC Medical Center and had a
distinguished career, serving as chief of the
vascular surgery division and kidney trans-
plant service, and as a longstanding mem-
ber of the Medical Executive Committee
at Cedars-Sinai Medical Center. Robert re-
tired from surgical practice in 2005. Carole
is a marriage and family therapist in Beverly
Hills, California.

Roberts A. Smith Graduate Award
for the Study of Biochemistry

In 2009, the Roberts A. Smith Graduate
Award for the Study of Biochemistry was es-
tablished with a generous endowment from
Professor Roberts A. Smith and his wife, Ad-
ela Smith, along with contributions from
Dr. Atsuko Fujimoto and her husband Akira
Fujimoto. Atsuko, Smiths rstgraduate stu-
dent and one of UCLAs rst female Ph.D.s
in biochemistry, was profoundly in uenced
by his kindness and support.

| had some moments of doubt in pursuing
my Ph.D., but Bob was always supportive
and convinced me | could do it, Atsuko

Left to Right: Mr. Akira Fujimoto and Dr. Atsuko
Fujimoto, Mrs. Adela Smith and Prof. Roberts A.
Smith.

said. Whatever he told me to do, | suc-
ceeded. Bob played a major role through-
out my life as a colleague and a good
friend. In 2022, the Fujimotos made a gen-
erous additional $100,000 commitment to
the fund, for which the department is in-
credibly grateful.

Smith was one of UCLAS original biochem-
istry faculty members, and his cancer bi-
ology research and drug discovery left a
lasting impact. He played a key role in the
development of the antiviral drug Ribavirin,
listed by the World Health Organization as
essential. Roberts was also known for his
dedication to UCLA and his collegiality, re-
maining involved until his passing in 2018.
During their 64 years of marriage, Adelawas
devoted to supporting her husband s work.
She often wrote his non-scienti c speech-
es and organized events for research col-
leagues and industry friends. Adela passed
away in 2021. The Smiths children continue
to contribute to the fund.

OUR DONORS

Thank you to all our donors
who have contributed

$25,000+ to the
Department of Chemistry &
Biochemistry from
April 1,2022 June 30, 2023.

Atsuko and Akira Fujimoto
Robert and Carole Foran

Charles William Cli ord Jr.
Revocable Trust

Cram Family Trust
Margaret Kivelson
Emil and Hanna Reisler
David Steinberg

Terasaki Institute for
Biomedical Innovation

Dorothy Wilson
Je reyand Helo Zink

DONOR SPOTLIGHT:
Raymond and Dorothy Wilson

Raymond and Dorothy Wilson s generosity
created a lasting legacy in UCLAs Chemis-
try & Biochemistry Department, honoring
the professors who in uenced Ray as a
young chemistry student over 70 years ago.

Ray, a Bruin since 1939, devoted his life to
chemistry. During World War II, he worked
part-time to cover tuition, later pursuing
a successful career at Shell Oil. Post-re-
tirement, the couple supported the de-
partment, starting in the 1990s with a real
estate donation for a new Chemistry build-
ing. Their philanthropy continues with Ray-
mond and Dorothy Wilson Research Fel-
lowships, which enable chemistry under-
graduates to conduct summer research in
our labs each year. The Wilsons also estab-
lished an endowment that further supports
students and visiting faculty. Additionally,
their generosity sustains two lecture series
featuring global chemistry researchers. Ray
passed away at 98 on August 2, 2020.

MATCHING FUNDS

The department is matching all qualifying
gifts of $100,000 or more on a one-to-one
basis while funds last, ensuring even great-
er support for generations of students and
educators. To learn how you can establish
your legacy through an endowment or
make a donation to support the depart-
ment, please contact the Chairs O ce at
(310) 825-3958 or chair@chem.ucla.edu.

www.chemistry.ucla.edu
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