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Greetings

from the

Department Chair,
Max Haggblom

Greetings from Lipman Hall,

Yes, we are back, in person! While we continue to face challenges of the COVID-19 pandemic, after more than two years of con-
necting by Zoom we are now back in person, at least in part. Most of our campus activities have indeed returned, including lecture
classes, labs, and seminars.

This has indeed been an unprecedented time for all of us as we have learned to navigate this unchartered territory. This current
issue of the Lipman Log highlights some of our activities from the 2020-2021 and 2021-2022 academic years. We have celebrated
several newly minted Ph.D.’s, exciting new research projects and awards, as well as major advances and publications in the differ-
ent areas of our scholarship. With the experience of teaching and research in the pandemic, we are adjusting to the "new normal”
and you can read about our experience in teaching in a pandemic and how this has affected both lecture and lab courses.

We welcome our two new Teaching Instructors who joined our faculty: Dr. Kessler McCoy-Simandle and Dr. Karla Esquilin-Lebron.
Kessler is taking the lead for the General Biochemistry course while Karla is teaching sections of General Microbiology Lab as well
as the Ecology and Diversity Laboratory course. We also welcome Michelle Mac Pherson as our new Department Administrator
and the return of Nalini Kaul as Undergraduate Biochemistry Program Coordinator. We will also miss two dear colleagues who re-
tired. Prof. Tamar Barkay retired from the Rutgers faculty in 2021, and, due to pandemic restrictions, gave her retirement seminar
“Mercurial life: retirement talk ...onward!” via Zoom. Prof. Peter Kahn retired in 2022 after over four decades of service at Rutgers
and his work was celebrated with a symposium in May 2022. To recognize Peter's dedicated teaching and mentoring and the enor-
mous impact that he has had on undergraduate education at Rutgers, we have established the Peter Kahn Endowed Biochemistry
Scholarship to support biochemistry undergraduate students.

In this issue we have a remembrance of Dr. Jim Macmillan, Professor Emeritus, who joined the faculty of the College of Agriculture
in 1965 and served as Chair of the Department from 1969 to 1979. In alumni news we congratulate Dr. Ron Atlas, who earned his
Ph.D. in Microbiology with Prof. Richard Bartha in 1972, on receiving the 2022 Dennis Fenton Distinguished Alumni Award fromthe
Cook Alumni Association.

In 2022 we were delighted to have the Rutgers Microbiology Symposium was back in person. The one-day symposium included
faculty talks and student-postdoc presentation from across the Rutgers campuses. A great way to catch up on what is going on.
Indeed, it is a delight to follow the achievements of our undergraduate and graduate students who are engaged in many exciting
research projects with our faculty members. You can read more on the latest Ph.D. theses, undergraduate researchers in the lab,
the awards our students have received and about their other activities. Our department also hosts visiting scholars and students
from around the world, so even in a pandemic Lipman Hall continued to buzz.

I wish to thank all our donors that make many of our activities possible. Your contributions provide important student scholarships,
awards and travel fellowships, and support our seminars and outreach activities. As pandemic restrictions are lifted, the Eveleigh
Graduate Student Travel Awards provide much- needed support for our students to travel to national and international confer-
ences to present their work, network, and learn. We hope that you will continue to show your support for the department and our
scholarly programs.

From all of us in the Department of Biochemistry and Microbiology our warm greetings!
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Ines Rauschenbach, Microbiology
Undergraduate Program Director

Teaching a large lecture/lab
course in person can be de-
manding each semester,
teaching the course remotely
during a pandemic added
another level of challenge. During the spring semester 2020,
we all found ourselves having to adjust our teaching modes
within one week’s time. We recorded lectures, had remote
meetings, and scrambled to complete labs without being
present in an actual lab setting. Over the summer, we were
able to plan for our new reality — teach general microbiology
laboratories online. There is no better time to teach microbi-
ology than during a pandemic, right?

The new labs included creativity and we were planning for
the best way to deliver the experience safely and effectively
as well as we could. We added McGraw Hill lab simulations
to replace the lab work we would be doing in the lab. In addi-
tion, we developed a case study/inquiry-based project in
which students were asked to prepare a microbial product at
home. Students were eager to brew fermented drinks, pre-
pare yogurts, and even hot sauces. Based on this microbial
product project, students prepared a proposal, a great skill
for students to learn and practice. Based on the enthusiasm
of students with these products, we continued this project
into the academic year 2020/2021 and are currently working
on publishing this teaching module. One of the goals we
have for our general microbiology students is to learn about
and work with the microscope. We found an exciting product
“Foldscope” — a simple paper microscope that is powerful
enough to observe eukaryotic microbes. We have now sent
over 500 of these scopes to our students and have received
many exciting images of environmental microbes.

For our Applied Microbiology course that we teach during
the fall semester, we decided to continue face to face in-
struction. This course is mostly taken by senior level microbi-

Following COVID-1g distancing guidelines while
working in the Microbiology teaching lab.

ology majors and it was important to us that students gain
the hands-on experience and have the opportunity to
“apply” their microbiology knowledge. We rearranged the
labs and also changed the experiments on our lab schedule
to meet the social distancing requirements. One of our favor-
ite labs, beer brewing, unfortunately was not offered but we
hope to be back with it this year! Our students were grateful
that this lab was taught in-person. The best comment that
we received was that “in-person labs allow you to make mis-
takes and you can trouble shoot. Remote labs and simula-
tions only allow you to go through the experimental pro-
cess.”

As we move forward into a soon “post-pandemic” world, we
will be taking much that we learned over the past 1.5 years
with us. We learned that we, faculty and students, can adapt
quickly and change our mode of delivery in a very short time.
We learned to be resourceful and provide an inclusive learn-
ing environment for all students. We learned that hands-on
labs are best, but we do have to capability to supplement the
material with simulations.

And the best...We also learned that we all are a great team
and with everyone working together, we can achieve amaz-
ing things!




Sharron Crane, Teaching Instructor

We’re back!

After more than two semesters of
remote-only instruction, Introduc-
tory Biochemistry Laboratory
(115:313) is back in-person! We offered one section of this lab
over the summer, and are currently running three in-person
sections. Because this is a transitional period, we also have two
remote sections this semester.

Spring 2020 was tough. We went from in-person to remote in-
struction in what seemed like the blink of an eye, and students
and faculty alike struggled with diverse challenges, both aca-
demic and personal, at the beginning of the pandemic. Given
that we had over 70 students across five sections our choice
was to run the second half of Spring 2020 asynchronously. The
situation was not ideal, but we were able to post data and im-
ages for the students to analyze (e.g., enzyme kinetics data and
pictures of carbohydrate assay results), which allowed us to
keep the course aligned with our learning objectives, aside from
the fact that students were not able to gain practical experience
with the different techniques.

Summer 2020 gave us an opportunity to plan for the Fall 2020,
which was entirely remote. We had time to edit and add mate-

rials, and to learn how to use the technology that would allow
us to “meet” with our students, both for remote, synchronous
instruction and for individual meetings. With help from Lucy
and Dr. Voloshchuk, we made a few demonstration videos so
that students could visualize the lab and understand how to
apply different skills (e.g., serial dilution and spectrophotome-
try), and also had the time to select online resources that could
enhance student understanding of the different techniques.

Fall 2020 and Spring 2021 gave us opportunities that we did not
anticipate. Of course, we all wished we could be in-person, but
because the students were not physically in the lab, they did
not seem to experience a lot of the “lab anxiety” that is often
palpable in laboratory courses. They were able to focus on un-
derstanding of concepts rather than focusing on written instruc-
tions, and our discussions of the material were able to delve
deeper than during a typical in-person semester.

Now that we are back (hooray!), the teaching team of 115:313
has been working together to update course instruction to get
the “best of both worlds.” The goal is to further combine the
benefits of spending time to discuss the complexity of various
techniques and to fully interrogate data / information with
those of hands-on experience. Introductory Biochemistry Lab
has entered a new era!

Natalya Voloshchuk,

Assistant Teaching Professor

It was back in the classroom for 4 sections of experimental biochemistry 11:115:413 in the Fall
2021. After fully online format in the fall 2020, we are happy to be back in the lab!

Students in the Biochemistry teaching lab.




Insights from the Zhao Lab on the gut microbiome and
COVID-19

When the first paper on clinical
phenotypes of COVID-19 pa-
tients in Wuhan was published
in March 2019, Liping Zhao real-
ized that the gut microbiome
may play a very important role in this disease. COVID-19 patients
with pre-existing conditions such as obesity and type 2 diabetes
suffer a three to four times higher mortality rate than the average
patient population. Zhao's previous studies have shown that dia-
betic or prediabetic patients have opportunistic pathogens over-
growing in their gut. High baseline level of such pathogens may
drive the more severe form of COVID-19. Such pathogens can con-
tribute to the cytokine storm and sepsis, which are the major caus-
es of mortality in these high-risk patients. Thus, controlling the gut

Liping Zhao, Professor; Eveleigh-Fenton Chair of
Applied Microbiology

bacteria were restored, opportunistic pathogens in the gut were
reduced to low levels. Zhao decided to take this nutrition formula
to treat early COVID-19 patients with pre-existing conditions. While
the new treatment does not directly target the coronavirus, Zhao
believes that a reduction of these pathogens may lead to decreased
levels of inflammation and reduce risk for complications such as
bacterial sepsis. This nutrition formula has beengiventhe Investi-
gational New Drug status by the Food and Drug Administration. A
phase 2 clinical trial is now underway, which is sponsored by No-
titia Biotechnologies Company, a Rutgers startup that Liping Zhao
co-founded. This microbiome formula NBT-NM108 is now availa-
ble for expanded access to patients with COVID-19 long hauler
syndrome or other disease indications in which a dysbiotic gut
microbiome may play a role.

microbiota in a way that doesn’t allow the overgrowth of patho-
gens in the gut could become a very important component of the
care of COVID-19 patients.

Zhao's previous clinical trials showed that a rationally designed mi-
crobiome nutrition formula can increase a specific group of benefi-
cial bacteria in the digestive track of those with type 2 diabetes or
obesity. Akin to a tall tree in the rainforest, this group of beneficial
bacteria can structure and stabilize the healthy gut microbiome.
Zhao calls them the “foundation guild” bacteria, because they serve
the role of “foundation species” to the gut ecosystem, yet they are
not a single species but a group of different species with similar
functions that work together as a guild. When foundation guild

In Memoriam

Remembering the Life of James Macmillan

James (Jim) Macmillan, Professor Emeritus of Rutgers University died peacefully on April 5, 2022
at his home.

Jim served on the Rutgers faculty for over 30 years, leaving a lasting impact on the field of microbi-
ology and on the students and faculty with whom he worked alongside. Jim was born in Billings,
Montana in 1931. He attended Montana State College in Bozeman Montana, earning a BS in Bac-
teriology in 1952 and a MS in Bacteriology in 1956. He continued graduate work at UC Davis, earn-
ing his PhD in Microbiology in 1963, and post-doctoral research as a National Institutes of Health
Post- Doctoral Fellow. Jim then joined the faculty of the College of Agriculture (later Cook College
and now the School of Environmental and Biological Sciences) at Rutgers University in 1965 as an
Assistant Professor of Microbiology in the Department of Biochemistry and Microbiology. He was
promoted to Professor in 1971 and served as Chair of the Department from 1969 to 1979. Jim
taught graduate and undergraduate classes in microbiology, such as the course Applied Microbiol-
ogy, and his research focused primarily on enzymes, toxins, and antibodies. He retired from Rut-
gers in 1997. In 2011, Jim was honored by a former student, Dennis Fenton and his wife Linda Fen-
ton, who gifted a graduate Fellowship in Jim’s honor, the James Macmillan Endowed Fellowship in Microbiology.

Jim is survived by his wife, Laura Ann Macmillan (Budwell), and his daughters and granddaughters. He is missed by former students,
coworkers and friends.




Our Faculty in Print

A selection of papers published in 2021-2022:

Almnehlawi HS, Dean RK, Capozzi SL, Rodenburg LA, Zylstra GJ, Fennell
DE. 2021. Agromyces and Arthrobacter isolates from surficial sedi-
ments of the Passaic River degrade dibenzofuran, dibenzo-p-dioxin
and 2-monochlorodibenzo-p-dioxin. Bioremediation J. 25:204-224 .

Andrews TP, Hoyer JS, Fahrenfeld NL, Duffy S, Boyd JM (2022) Com-
plete genome sequences of five Phietaviruses infecting Staphylococ-
cus aureus. Microbiology Resource Announcements 11:e0085522.

Balaich J, Estrella M, Wu G, Jeffrey PD, Biswas A, Zhao L, Korennykh A
Donia MS (2021) The human microbiome encodes resistance to the
antidiabetic drug acarbose. Nature 600(7887):110-115.

Calvinho KUD, Alherz AW, Yap KMK, Laursen AB, Hwang S, Bare ZIL,
Clifford Z, Musgrave CB, Dismukes GC (2021) Surface Hydrides on
Fe,P electrocatalyst reduce CO, at low overpotential: Steering selec-
tivity to ethylene glycol. ) Am Chem Soc. 143:21275-21285.

Cheng M, Qian Y, Xing Z, Zylstra GJ, Huang X. 2021. The low-nanomolar
4-nitrobenzoate-responsive repressor PnbX negatively regulates the
actinomycete-derived 4-nitrobenzoate-degrading pnb locus. Environ
Microbiol. 23:7028-7041.

Finlay B, Amato KR, Azad M, Blaser MJ, Bosch TCG, Chu H, Dominguez-
Bello M, Ehrlich D, Elinav E, Geva-Zatorsky N, Gros P, Guillemin K,
Keck F, Korem T, McFall-Ngai M, Melby M, Nichter M, Pettersson S,
Poinar H, Rees T, Tropini C, Zhao L, Giles-Vernick T (2021)The hygiene
hypothesis during a pandemic: consequences for the human microbi-
ome. PNAS 118:2010217118

Esquilin-Lebron K, Dubrac S, Barras F, Boyd JM (2021) Bacterial ap-
proaches for assembling iron-sulfur proteins. mBio 12:e0242521 .

Etten JV, Keddis R, Lisa J, Rauschenbach I (2022) The diverse world of
protists; an ideal community with which to introduce microscopy in
the microbiology teaching laboratory. Journal of Microbiology &
Biology Education 23:e00142-21.

Fullerton KM, Schrenk MO, Yiicel M, Manini E, Basili M, Rogers TJ,
Fattorini D, Di Carlo M, d’Errico G, Regoli F, Nakagawa M, Vetriani C,
et al. (2021) Effect of tectonic processes on biosphere-geosphere
feedbacks across a convergent margin. Nat. Geosci. 14:301-306.

Gates C, Ananyev G, Roy-Chowdhury S, Cullinane B, Miller M, Fromme
P, Dismukes GC (2022) Why Did Nature Choose Manganese Exclu-
sively to Make Oxygen on Earth? J. Phys. Chem. C. 126:3257-3268.

Gabr A, Zournas A, Stephens TG, Dismukes GC, Bhattacharya D (2021)
Evidence for a robust photosystem Il in the photosynthetic amoeba
Paulinella. New Phytologist. 234:934-945.

Graf L, Shin Y, Yang JH, Choi JW, Hwang IK, Nelson W, Bhattacharya D,
Viard F, Yoon HS (2021) A genome-wide investigation of the effect of
farming and human-mediated introduction on the ubiquitous sea-
weed Undaria pinnatifida. Nature Ecology & Evolution 5:360—-368.

Honarbakhsh M, Ericsson A, Zhong G, Isoherranen N, Zhu C, Bromberg
Y, Charlene Van Buiten C, Malta K, Joseph L, Sampath H, Lakey A,
Storch J, Vetriani C, Chikindas MJ, Breslin P, Quadro L (2021) Impact
of vitamin A transport and storage on intestinal retinoid homeostasis
and functions. J. Lipid Res. 62:100046. .

Horna-Gray |, Lopez N, Ahn Y, Saks B, Girer N, Hentschel U, McCarthy
PJ, Kerkhof LJ, Haggblom MM (2022) Desulfoluna spp. form a cosmo-
politan group of anaerobic dehalogenating bacteria widely distribut-
ed in marine sponges. FEMS Microbiology Ecology 97:fiac063.

Janiak MC, Montague M, Villamil C, Stock M, Trujillo A, DePasquale A,
Orkin J, Bauman Surratt S, Gonzalez O, Platt M, Martinez M, Antén S,
Dominguez-Bello G, Melin A, Higham J (2021) Microbiome Age and
sex-associated variation in the multi-site microbiome of an entire
social group of free-ranging rhesus macaques. Microbiome 9:68.

Karas BF, Hotz JM, Gural BM, Terez KR, DiBona VL, Coérte-Real L, Valente
A, Buckley BT, Cooper KR (2021) anticancer activity and in vitro to in
vivo mechanistic recapitulation of novel ruthenium-based metal-

lodrugs in the zebrafish model. Toxicological Sciences 182:29-43.

Liu H, Sun W, Haggblom MM (2022) Chapter 9, Microbial Transfor-
mations of Antimony. In Hurst CJ (ed.) Microbial Metabolism of Met-
als and Metalloids. Advances in Environmental Microbiology Volume
10, Springer, pp. 223-254.

Louie T, Pavlik EJ, Higgblom MM (2021) Genome analysis of Thauera
chlorobenzoica strain 3CB-1', a halobenzoate-degrading bacterium
isolated from aquatic sediment. Arch Microbiol 203:5095-5104.

Mani K, Zournas A, Dismukes GC (2022) Bridging the gap between Kok-
type and kinetic models of photosynthetic electron transport within
Photosystem Il. Photosynth Res. 151:83-102.

Moreno GM, Cooper KR (2021)Morphometric effects of various weath-
ered and virgin/pure microplastics on sac fry zebrafish (Danio rerio).
AIMS Environmental Science 8:204-220.

Mutter TY, Zylstra GJ. 2021. Differential roles of three different upper
pathway meta ring cleavage product hydrolases in the degradation
of dibenzo-p-dioxin and dibenzofuran by Sphingomonas wittichii
RW1. Appl Environ Microbiol. 87:e0106721.

Mutter TY, Zylstra GJ. 2021. Separate upper pathway ring cleavage
dioxygenases are required for growth of Sphingomonas wittichii
strain RW1 on dibenzofuran and dibenzo-p-dioxin. Appl Environ Mi-
crobiol. 87:€02464-20.

Patel JS, Norambuena J, Al-Temeemi H, Perryman AL, Wang X, Occi J,
Russo R, Park S, Zimmerman M, Ho HP, Perlin DS, Dartois V, Connell
N, Ekins S, Kumar P, Boyd JM, Freundlich JS (2021) Bayesian model-
ing and intrabacterial metabolism applied to drug-resistant Staphylo-
coccus aureus. ACS Infection Disease. 7:2508-2521.

Patwardhan S, Smedile F, Giovannelli D, Vetriani C (2021) Metaproteo-
genomic profiling of chemosynthetic microbial biofilms reveals meta-
bolic flexibility during colonization of a shallow-water gas vent. Front.
Microbiol. 12:627.

Pieczenik G (2021) The first identification of the unique epitope in-
duced by COVID-19 vaccines. Medical Clinical Case Reports, 1(1):1-2

Price EE, Rudra P, Norambuena J, Roman-Rodriguez F, Boyd JM (2021)
Tools, strains, and strategies to effectively conduct anaerobic and
aerobic transcriptional reporter screens and assays in Staphylococcus
aureus. Applied and Environmental Microbiology. 87:e0110821.

Qiang L, Cheng J, Mirzoyan S, Kerkhof LJ, Haggblom MM (2021) Charac-
terization of microplastics-associated biofilm development along an
estuarine gradient. Environ Sci Technol 55:16402-16412.

Sharma P, Wu G, Kumaraswamy D, Burchat N, Ye H, Gong Y, Zhao L,
Lam YY, Sampath H (2021) Sex-dependent effects of 7,8-
dihydroxyflavone on metabolic health are associated with alterations
in the host gut. Nutrients, 13:637.

Stephens TG, Gabr A., Calatrava V, Grossman AR, Bhattacharya D
(2021) Why is primary endosymbiosis so rare? The New phytolo-
gist, 231:1693-1699.

Sun X, Kong T, Haggblom MM, Kolton M, Lan L, Lau M, Dong Y, Gao P,
Kostka JE, Sun W (2022) Desulfurivibrio spp. mediate sulfur-oxidation
coupled to Sb(V) reduction, a novel biogeochemical process. ISME
Journal 16:1547-1556.

Wang Y, Wu G, Zhao L, Wang W (2022) Nutritional modulation of gut
microbiota alleviates severe gastrointestinal symptoms in a patient
with post-acute COVID-19 syndrome. Mbio 13: e03801-21.

Williams A, Chiles EN, Conetta D, Pathmanathan JS, Cleves PA, Putnam
HM, Su X, Bhattacharya D (2021) Metabolomic shifts associated with
heat stress in coral holobionts. Sci Adv. 7(1):eabd4210.

Wu G, Zhao N, Zhang C, Lam YY, Zhao L (2021) Guild-based analysis for
understanding gut microbiome in human health and diseases. Ge-
nome medicine, 13(1):1-12.

Wu G, Liu AB, Xu Y, Wang Y, Zhao L, Hara Y, Lam YY, Yang CS, (2021)
The effects of green tea on diabetes and gut microbiome in db/db
mice: Studies with tea extracts vs. tea powder. Nutrients 13:3155.




raduate Research—Ph.D

Tiffany S. Louie
# Graduate Program: Microbial Biology PhD
2021

Advisor: Max Haggblom

Anaerobic Molybdenum-Cofactor—
Utilizing Bacteria: Genomic Insights into

Bacteria can harvest energy from a range of carbon sources
from simple to complex, and couple this to the anaerobic res-
piration of different terminal electron acceptors. Bacterial
metabolism has a major impact on the biogeochemical cycling
of the elements involved. The objective of this dissertation,
was to investigate the genetic code behind the diverse meta-
bolic capabilities of three different anaerobic bacteria — Sedi-
menticola selenatireducens AK4OH1, Thauera chlorobenzoica
3CB-1, and Seleniivibrio woodruffii S4 — specifically those en-
coding the enzymes involved in the degradation of aromatic
compounds and molybdenum-containing enzymes
(molybdoenzymes) involved in oxidation-reduction reactions.
The anaerobic degradation of aromatic compounds often in-
volves coenzyme A (CoA) ligases to form the electron-
withdrawing CoA-thioester group on the aromatic ring to pre-
pare the aromatic system for reduction by CoA reductases.
The genomic analyses revealed the CoA ligase and CoA reduc-
tase genes encoded within S. selenatireducens AK4OH1 and T.
chlorobenzoica 3CB-1, both of which are capable of anaerobic
mineralization of different benzoic acids derivatives. Anaero-
bic respiration with terminal electron acceptors such as ni-
trate, selenate, and arsenate, is catalyzed by molybdoen-
zymes that are part of the dimethylsulfoxide reductase
(DMSOR) family. All three bacteria described here utilize
DMSORs for their anaerobic respiration, and this was evi-
denced in their genomes.

Zishuo Zeng

Graduate Program: Institute for
Quantitative Biomedicine PhD 2022
Advisor: Yana Bromberg

Decoding The Effects of Synony-
mous Variants in Human Genome

Synonymous single nucleotide variants (sSNVs), a common
type of genomic variant, does not alter the protein sequence
but can have a variety of functional impacts. Integrating
sSNVs into complex disease prediction and precision medicine
is very difficult—mostly due to the lack of a reliable computa-
tional tool to evaluate the effects of sSNVs. Here, to bypass
the bottlenecks that most relevant predictors suffer from (i.e.
limited size and reliability of training data), we inferred
groups of neutral and effect sSNVs based on large-scale vari-
ant data from population sequencing cohorts. We then built a
novel machine learning-based predictor, synVep (synonymous
Variant effect predictor), to evaluate whether a given sSNV
has molecular functional effect. Validation on multiple experi-
mental datasets demonstrated synVep’s good performance
and suggested the promising utility of synVep in disease pre-
diction. In a separate investigation, we found that incorpo-
rating synVep with conservation and variant frequency al-
lowed better identification of cancer genes and cancer driver
variants. We then, using synVep and other annotations, pro-
posed a list of sSSNVs that are potentially cancer driving vari-
ants. These results may help interpretation and prioritization
on sSNVs in the context of cancer research.

Microbial Biology Graduates

Name Advisor

Department

Ananya Agarwal Falkowski Marine Sci Ph.D.
Rachel Dean Fennell Env Sci Ph.D.
Kevin Dillon Fennell Env Sci Ph.D.

Ishita Jain Severinov MBB Ph.D.
Alexander Cai Dominguez Bello B&M M.S.
Belle Huang Zhou B&M M.S.
Jessica Mason Reinfelder Env Sci M.S.
Elena Sacco Ebright Chem M.S.
Nikita Thakur Kerkhof Marine Sci M.S.
Ciarra Williams Dominguez B&M M.S.
Pengpeng Wu Ebright Chem M.S.
Luke Yarter Campbell Ex Sci M.S.




Awards

Graduate students

School of Graduate Studies Excellence in Outreach and Service Award: Ciarra Williams (2022)

Robert S. and Eileen A. Robison Scholarship Award for Excellence in Graduate Studies:
Amada Williams and Igor Ivanovski (2020), Gina Moreno and Ying-Elsa Wang (2021)

Undergraduate Students

Selman A. Waksman Award - 2022: Max Dvinskikh | 2021: Matthew Estrella, Hannah Canonigo

Strumeyer Award - 2022: Preet Patel |2021: George Echeverria

Chase Award - 2022: Ethan Blackand Nirali Trivedi | 2021: Michael Langevin, Sheron Mehak, Bhavya Shah, Amanda Liyanaarachchi

Department of Biochemistry and Microbiology Diversity Fellowship Award - 2022: Max Dvinskikh

Maria Gloria Dominguez-Bello was the recipient of the 2021 SEBS Research Excellence Award

Ines Rauschenbach was the recipient of the 2021 SEBS Teaching Excellence Award and the Presidential Award for Excellence
in Teaching

Charles Dismukes was the recipient of the 2021 Chancellor’s Award for Pioneering Research.
Max Haggblom was recognized with Federation of European Microbiological Societies Special Merit Award in 2021.

Yana Bromberg was Elected Vice President of the International society for Computational Biology (ISCB).

e Ron Atlas Receives Dennis Fenton
Distinguished Alumni Award

Dr. Ron Atlas received the 2022 Dennis Fenton Distinguished alumni award from the Cook Alumni
Association. Prof. Atlasis an internationally recognized scholar, educator and advocate for sci-
ence. After earning his Ph.D. in Microbiology at Rutgers with Prof. Richard Bartha, he was a Re-
search Associate at the Jet Propulsion Lab, California Institute Technology (1972-1973), before join-
ing the faculty at University of Louisville in the Department of Biology (in 1973 until his retirement).
His achievements include pioneering research in microbial degradation of hydrocarbons and other organic pollutants, nu-
merical taxonomy of marine bacteria, effects of pesticides and other organic compounds on microorganisms, and ecology of
soil and marine microorganisms. He played a leading role in the development and application of a special bacterial fertilizer
that helped in the cleanup of the Exxon Valdez oil spill. He is author of nearly 300 papers on topics ranging from the cleanup
of oil spills to infectious diseases and bioterrorism. He has authored 20 books, several of which have been classic textbooks
used around the world, including Microbial Ecology (by Atlas and Bartha) and Microbiology: Fundamentals and Applications.
Ron Atlas is past chair of the American Society for Microbiology (ASM) and regularly advised the White House and US Con-
gress on issues of environment and infectious diseases. During his time as President of the ASM he led the response to the
anthrax “attack”, when several anthrax-laden letters were sent through the U.S. postal system, informing and advocating
congress for the right moves to effectively address the bioterrorism concerns. Prof. Atlas is a recipient of the American Soci-

ety for Microbiology award in Applied and Environmental Microbiology American Society Microbiology, 1991. He is a Fellow
of the American Academy Microbiology.




Who's New and What's Shaking

Post Doc Associates & Visiting Scholars

7] Benites Felipe, Visiting Scientist Kylie Ryan Kaler, Post Doc Associate

¥4 Lab: Debashish Bhattacharya - & & |Lab: Jeff Boyd
I am a NASA postdoctoral fellow and a vis- 4 y . ]! am a postdoctoral researcher in Dr. Jeff Boyd’s lab
iting scholar at Bhattacharya Lab. research-
ing the roles of viruses in the evolution of received my PhD from Virginia Tech where | studied
algal life and complexity. | was born in Bra- signal transduction in Pseudomonas aeruginosa.

zil, and did my PhD at Sorbonne University (France).

Silvia Benevenuta, Visiting Scholar

Lab: Yana Bromberg

I'm visiting Dr. Bromberg’s lab from the Uni-
versity of Torino, ltaly, to improve the ex-
isting pipeline of AVA,Dx and to extend its
functionality.

] An Assistant Professor from Kahramanmaras || ©me variation.
Satcl Imam University, my current work is

focused on understanding how the different

species and location controls the bacterial

communities’ activity in carbon re-

mineralization in acidic soils. Our approach is to combine com-

parative physiological analysis of the soil microbiota with eco-

logical field studies to elucidate the interactions/feedbacks

among the community members in response to changes in en-

vironmental conditions.

Kessler Mccoy-Simandle, Teaching Instructor
| teach the two-semester General Biochemistry
sequence (403-404). While originally from Ken-
|| tucky, | left for schooling. | completed my PhD at
|| Northwestern University in the Microbiology and
Immunology department. | then moved to this
% corner of the country to do a postdoc at Albert

~ | Wessam Mohamad, Post Doc Associate
Lab: Maria Gloria Dominguez-Bello
As a post-doc at the Dominguez-Bello Lab | am
looking at the host-associated microbial altera-
tions as a result of ecological alterations, for
instance “urbanization”. How can the western

lifestyles influence the host associated microbiome in different body
Emre Babur, Visiting Scientist sites? Which urbanization level contribute more to the microbiome vari-
Lab: Max Haggblom ation? What other intrinsic or extrinsic factors play a role in the microbi-

Adriana Messyasz, Post Doc Associate

Lab: Max Haggblom
Adriana Messyasz joined the department in Febru-
ary 2022. 1 am working on a collaborative project in

o the Haggblom, Kerkhof, and Pinsky labs using vari-
d ous 'omics approaches to characterize bacterial

community structure and function in polar soils.

Karla Esquilin-Lebron, Teaching Instructor
In September 2022, | joined our faculty as a
Teaching Instructor. | teach General Microbiolo-
gy Laboratory sections, Microbial Products in a
Sustainable Garden State & Beyond course, and
the Experiments in Microbial Ecology and Diver-
sity Laboratory. | also am the faculty advisor for

Einstein College of Medicine. | am happily married and have a 3-year || the undergraduate Rutgers Society for the Advancement of
old daughter named Shaw. While | am currently taking a break from [§ Chicanos/Hispanics and Native Americans in Science (SACNAS)

my rock climbing hobby, | enjoy watching Chicago Blackhawks hock- | chapter.
ey, UK basketball and reading (mostly fantasy).

Michelle Mac Pherson, Department Ad-
ministrator
/. We welcome Michelle Mac Pherson as our new
f Department Administrator. Michelle serves as
the primary HR liaison for the department and
handles all personnel matters including recruit-
ment, reappointments, promotions, and tenure
process for faculty. Michelle serves as a liaison with Rutgers Global
and processes all Visa requests. Her goal is to provide guidance on a
variety of HR related issues in order to achieve workforce excel-
lence.

Nalini Kaul, Biochemistry Coordinator

The Department welcomes Nalini Kaul, our new
program coordinator for the Biochemistry major.
Nalini has been with Rutgers since 2011 includ-
ing working for us from 2014 — 2016. Previously,
she worked for more than 20 years as a Foreign

Service National in India for the U.S. Department of Agricul-

ture. She enjoys work involving interaction with students, staff &
faculty who have been so humbly helpful and warm. Nalini always
has a smile on her face and a positive attitude. On a personal note,
she enjoys writing poems, cooking and company of her pet.
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“Ela’ to her family

Activities

Debashish Bhattacharya and Collaborators Receive a NSF Grant to Study Coral Genomics and Genetics.

Max Haggblom an collaborators receive a NSF grant to determine genetic, phylogenetic and functional mechanisms that
shape microbiome diversity of polar and alpine soils.

Max Haggblom Named Fellow of the American Association for the Advancement of Science

Microbiology instructor team Ines Rauschenbach, Ramaydalis Keddis, Jessica Lisa, and Julia Van Etten publish a Tips and
Tools article in the Journal of Microbiology and Biology Education

Karla Esquilin-Lebron selected as a Tiny Earth Partner Instructor. Tiny Earth is a CURE course focused on antibiotic discovery.
She will be joining the instructor training workshop this summer in Baltimore. https://tinyearth.wisc.edu

Natalya Voloshchuk and Kessler McCoy-Simandle were selected to the 2022-23 cohort of the Provost’s Teaching Fellows.

Biochemistry Undergraduate researchers Present at
William Patterson Symposium

mm,mlm,;; & : S J Three Biochemistry Undergraduate researchers Beril Goncu,
‘ ‘ Fizza Syed Naqvi, Shefaali Sivabada from the Lori White/
Keith Cooper/Kyle Murphy lab group went to an Undergrad-
uate Research Symposium at William Patterson to present a
poster titled "Interaction Between the Aryl Hydrocarbon Re-
ceptor (AhR) and the Ras/Raf Signaling Pathway is Required
| for AhR-Induced Expressin of Matrix Metalloproteinases."”



https://nam02.safelinks.protection.outlook.com/?url=https%3A%2F%2Ftinyearth.wisc.edu%2F&data=04%7C01%7Clindsay.vasy%40rutgers.edu%7C8f1f0dcf85cf4daa282508da17e29613%7Cb92d2b234d35447093ff69aca6632ffe%7C1%7C0%7C637848559194110622%7CUnknown%7CTWFpbGZsb3d8eyJWIj

Tamar Barkay retired from the Rutgers
faculty in 2021. In June 2021, she gave her
retirement seminar via Zoom: “Mercurial
life: retirement talk ...onward!”

Tamar joined the faculty of Biochemistry
and Microbiology at Rutgers in 1999, and
was promoted though the ranks, to Distin-
guished Professor in 2015. She earned her
Ph.D. form the University of Maryland
(1980) with Rita Colwell. Prior to coming to Rutgers she had been

on the research staff of the EPA Environmental Research Laboratory
in Gulf Breeze FL for many years and was already well known for
her work on mercury transformations and heavy metal resistance
genes in bacteria.

Indeed, Tamar is an internationally established authority in the field
of environmental microbiology and world-leading expert on micro-
bial-mercury interactions. She has made seminal, internationally
recognized contributions in elucidating the microbial processes that
impact the mercury cycle and how these can be exploited to man-
age polluted environments. Over her career she has pioneered in-
novative methodology in the field of microbial ecology, specifically
in how microbial activities affect the environmental fate of inorgan-
ic contaminants. In particular, she and her team have made funda-
mental discoveries on the genetic, evolutionary and ecological basis
of microbial mercury transformations. Her work has extended from

DB Retirements

environmental chemistry to the microbial processes in diverse habi-
tats: focusing in on the microorganisms responsible for Hg transfor-
mations, the genes responsible for the catalysis and their regulation
and their evolution through time, and their links to Earth's geo-
chemical change. She has studied aerobic and anaerobic environ-
ments, pristine and contaminated regions, soils, marine and fresh-
water locales, hydrothermal vents, temperate and polar areas, and
investigated the role of bacteria, archaea, and eukaryotes, leading
to fundamental discoveries on the genetic, evolutionary and ecolog-
ical basis of microbial Hg transformations. One of her special attrib-
utes is in connecting biochemistry and microbial genetics with mi-
crobial ecology. She was an early innovator in the development and
application of molecular biological tools to microbial ecology, pio-
neering innovative and sophisticated methodology that quickly be-
came essential to the field. For both our graduate and undergradu-
ate students Tamar is linked with Microbial Ecology, the course she
has developed, taught and re-developed over her time at Rutgers.

Tamar has been nationally and internationally recognized for her
research. She was a European Commission’s Marie-Currie Incoming
Scholar in 2010, she is an elected fellow of both AAAS and the
American Academy of Microbiology, and she received the Rutgers
Board of Trustees Award for Excellence in Research in 2015.



ole"of Syntrophy in Mercury Methylatio

Nicholas Raffa, Swetha Kasetty, Jeffra Schaefer, Tamar Barkay
Department of Microbiology and Biochemistry

Introduction




Professor Peter Kahn Retires in 2022

| Prof. Peter Kahn retired at the end of
June 2022 after over four decades of
service at Rutgers. In May 2022 we
celebrated Peter with a symposium in
§ his honor.

B Peter joined the Rutgers faculty in
1976 as an Assistant Professor in what
is now the Dept. of Biochemistry and
Microbiology. He was promoted to
Associate Professor with tenure in
1981 and to Professor in 2000. Peter’s
research has covered a wide range of topics. Earlier in his career he
worked on the analysis of Agent Orange exposed Viet Nam veterans
and he became one of several strong voices in support of caring for
veterans who needed care. Peter’s work has focused on under-
standing how proteins interact with the molecules, such as water,
surrounding them within cells. He is known for his expertise in the
structural analysis of proteins and he has worked on the structure
and function of a range of proteins, including cellulase, Shiga toxin,
among many other projects and collaborations.

Peter has been a central pilar in the undergraduate biochemistry
program at the School of Environmental and Biological Sciences.
Indeed, he is synonymous with the undergraduate course General
Biochemistry, the core 2-semester course taken by Biochemistry,
Biotechnology and Microbiology majors, and many other students.
He taught this course since his first semester at Rutgers, to an esti-
mated 5000 students or more. “I survived the wrath of Kahn” was a
popular T-Shirt among seniors for many years. Numerous under-
graduate research student have worked in his lab over the year.

You can read more about Peter’s career in the 2017 issue of the
Lipman Log.

Peter has been recognized through numerous awards at Rutgers,
and beyond: the Rutgers University President's Award for Public
Service, 1998; the Warren Susman Award for Excellence in Teach-
ing, 2003; Cook College Academic and Professional Excellence
Award, 2005; the School of Environmental and Biological Sciences,
Teacher of the Year Award, twice in 1996 and 2019; and the Rutgers
University Clement A. Price Human Dignity Award, 2018. As noted
in the nomination for the Clement A. Price Human Dignity Award:
At every opportunity Peter weaves matters of human dignity into
his teaching and his other activities. He not only feels compassion
for students in need, but acts on their behalf, such as the Bosnian
Student Project. He has created an inclusive community and climate
of civility among students, faculty, and staff. He has played a central
role in forging intercultural cooperation and collaboration, and
made major efforts in reducing prejudice and promoting respect for
diversity. He sets an example of what it means to act upon a sense
of social responsibility.

To recognize Peter’s dedicated teaching and mentoring of his stu-
dents and the enormous impact that he has had on undergraduate
education at Rutgers, we have established the Peter Kahn Endowed
Biochemistry Scholarship. This scholarship will support biochemistry
students and allow them the engage in summer research with a
faculty mentor.

Donations to the Peter Kahn Endowed Biochemistry Scholarship can
be made via: https://give.rutgers.edu/kahnscholarship



https://give.rutgers.edu/kahnscholarship

15

HAMMERMILL

IR

o A ]
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Depariggpnt pAPPSeeiyy and Microbiology | School of Environmental and
Biological Sciences |Rutgers, The State University of New Jersey 76 Lipman
Drive | New Brunswick, NJ 08901-8525| Lipman Hall | 848-932-9763 | Fax:
848-932-8965| dbm rutgers edn

www.facebook.com/RutgersDBM

Editors: Max Higgblom, Lindsay Vasy

Photos provided by: Max Higgblom, Karla Esquilin-Lebron, Lori White, Peter
Anderson, Natalya Voloshchuk and many others.
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