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Not 19 Forever - Still Magic in These Times

Friends of GST,
GST is turning 20 this year. As the program enters its
third decade, changes are afoot. Of the nearly 80 GSTassociated research groups, about one third is about
to enjoy new lab spaces in the brand new Ken and
Blaire Mossman Building on the UT campus. After the
preemie has been released from intensive care and
matured through its inevitable teething troubles, one
day its new occupants will get beyond the sleepless
nights and breathe a sigh of relief of having graduated
from Walters Life Sciences and Jesse Harris into a new
world with open-lab designs and an abundance of
meeting spaces. Mossman is just the latest of a flurry
of new or renovated buildings that have come on line
in the past decade and that host GST teams, including
Min Kao for Computer Science, Strong Hall for Biology
instruction, as well as the Joint Institute for Biological
Sciences and other edifices on the ORNL campus. This
is not normal! 2018 will likely mark the zenith of youth
in our habitat for a long time to come. The investment
into Mossman is evidence for the value that our stake

holders place on a mechanistic and quantitative understanding of life at and around the cellular level.
May Mossman be the building that all of us will want
to enter and that will inspire us to do our best work!
More changes are underway. Your GST program was
compelled to creatively reorganize its budget after our
partners at the National Lab articulated a change in
their business model for supporting the program. As a
result, for incoming students, more of the financial
support will come from State-funded Graduate Teaching Assistantships, while advancing students will rely
more on support from their principal investigator.
Moreover, with regrets, GST eliminated one of its two
staff positions, which inherently reduces efficiency. I
am grateful for the steadfast support by the College of
Arts and Sciences as well as transient assistance from
the office of the UT President to keep GST chugging
along. That said, all indications are that ORNL remains
popular with GST students and vice versa, and this
shall continue. In this newsletter you will read about
the impressive training outcomes of our graduates,
see the spotlight on GST faculty member Vitaly Ganusov, get to know the new GST faculty, and see what
else GST has to offer.
With best wishes for a successful new academic year,

The Ken and Blaire Mossman Science Building.

Albrecht von Arnim

Student Awards
Jennifer Bourn (Cekanova lab), 2018 Allen Fellowship
of the College of Arts and Sciences.
Samantha Peters (Hettich lab), Tennessee Fellowship
for Graduate Excellence.
Prashasti (Serpersu lab), Graduate Student Senate
award
for
Excellence
in
Research.

Katherine Stefanski (Barrera lab), Graduate Student
Senate award for Excellence in Teaching.
Karthik Varanasi (Rouse lab), Chancellor’s Citation for
Professional Promise.
Nice going and congratulations!
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Faculty spotlight: Vitaly Ganusov
Vitaly Ganusov is an Associate Professor of
Microbiology and Mathematics. As a
mathematical biologist, he models the
dynamics of the immune system during
vaccination and in diseases such as HIV
and tuberculosis. He recently won a new
NIH R01 grant for studies on immune responses to malaria. He is also active in the
National Institute for Mathematical and
Biological Synthesis, and he has advised
and mentored several GST graduate students.

gy during my undergraduate studies, I
realized that in order to make a valid contribution with a mathematical model I
needed to know the biology as well as the
experimentalists who provided the data. I
spent lots of days and nights thinking and
reading in the library, and debating with
others, who really shaped my opinion of
what a successful mathematical modelingbased study ought to be. I also spent time
taking graduate courses in immunology
and virology, for example, and going to
GT: Thank you for speaking with ‘Growing presentations at the medical school beTrends’. Did you come to mathematical cause at Emory lots of famous people inbiology from the math side or the bio side? cluding Nobel laureates in medicine were
coming through, giving talks.
VG: Well, actually neither. Physics. In Russia, I was thinking about Theoretical Phys- GT: Would you say that by the time you
ics as my undergraduate concentration, started your postdoc your transition was
but I had a disagreement with one of the basically complete?
faculty members from the Theoretical
Physics department. At that time, my
roommate was very passionate about biophysics – “it’s the future of science”, he
told me many times. We got a chance to
tour a local institute (Institute of Biophysics, Siberian Branch of the Russian Academy of Sciences), where they told us what
they do so we could connect and start
some research with them to specialize in
that field. One of the labs was working to
produce recombinant proteins in bacteria VG: Well, my dissertation was really not so
in chemostats and turbidostats. They were much immunology rather than ecology of
interested to understand why bacteria pathogens and how the immune system
were losing their plasmid, that kind of impacts them, still theoretical. But then
thing. I was excited, because the problem with my first and then my second postdoc
lent itself to mathematical analysis and this is where I really went into combining
computational modeling. And that's how I data analysis and mathematical modeling,
moved into biology, although at that stage and that’s what we do now.
I was really a physicist addressing biologiGT: What is your perspective on the ‘grand
cal questions.
challenge’ of us integrating data of differGT: Then what happened?
ent types, data that interrogate the same
VG: The inflection point, you could say, system from multiple angles, let’s say imagwas when I joined the lab of Rustom Antia, ing data from microscopy, and transcripan infectious disease/immunology model- tome data, and data from genetic variation
ler at Emory University for my PhD. This in the population? What are the trends and
was very motivating because the science challenges how to do this successfully?
was no longer just about bacteria but it VG: This is a hard question. Why? Because
was about people, about me. That's where I am on the skeptical side of all that stuff. I
I got exposed to experimental design and don't like complex systems. I think it is
data analysis and realized that a lot of easy to see complexity, it is easy to see
what I had been doing was largely theo- heterogeneity. Even if I have a complex
retical. I had built mathematical models, system I really try to simplify it to see, can
but not truly compared those to anything I identify the core mechanism that’s drivexperimental. That was my turning point. ing it? That way the empirical data can
Although I had taken 5-6 courses in biolo- actually discriminate between alternative

models and falsify one or the other. It's
very hard for me to imagine, when we try
to deal with really complicated phenomena and we want to put things together,
how are we going to falsify anything, how
are we going to discriminate, right? I can
see that the integration of different datasets can result in a multitude of different
answers depending how exactly you integrate them. It is likely that instead of reducing uncertainty joining different datasets simply increases uncertainty with
more questions arising than answers
found.
GT: … because the models will be so complex. They will have so many degrees of
freedom, and with enough computer power
you will be able to fit numerous models to
this complex data set … ?
VG: Don’t know. We may never have data
of sufficient quality to really falsify very
complex models. Think about the weather.
I like this example. Our computational
models predict the weather pretty well, on
average. A recent review suggested an
accuracy of 80-90% for the 3-5 days ahead
--- and this is a big improvement over the
accuracy available 10-20 years ago. Those
models are very complex, probably with
many parameters. But meteorologists
have daily data. They get new data to update the models - every day! Compare
that to cell biology, with all its heterogeneity between individual cells, where most of
the data are just snapshots in time with
poor time resolution. Then you say, well,
we're going to integrate the data from
multiple levels, good luck with that. So, I
am not very optimistic. But I know this is
what is expected of us. Why? Because we
now have the opportunity to collect all
these data. We should be asking why are
we collecting data like that, what's the
question we are asking? And if it's just for
the sake of collecting the data and then
hoping that somebody else will merge it,
I'm sorry, nobody will. Or at least the
chances of that happening are very small.
GT: Your work relies on collaboration.
What's been your experience in getting a
collaboration to work successfully, and
what are the mistakes that people should
avoid?
VG: Some collaborations are better than
others because you have complementary
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Faculty spotlight: Vitaly Ganusov
expertise. Then you enrich each other,
and you feel the benefit of the collaboration. Also, don’t drag on with collaborations that don’t work. Find people who
share your view on what good science is.
To me good science is to definitely consider alternative explanations for the observations. Sometimes our data discriminate between the alternatives, and sometimes they just don’t. Not everyone is
willing to acknowledge that in every case.
If we cannot say something with certainty, then we should not say it. We should
not extrapolate without having anything
to back it up; that would be ‘spinning’. I

don't want us to spin, let's be careful.
GT: What does it take to make a successful
transition from the quantitative sciences or
math into biology? Can you predict who
will succeed and who won’t?

nomenology. You should also be prepared
to get a little bit excited to learn how people did the experiments, what controls
were done, how the data were processed,
what are the limitations of that data, and
what the data really mean. I always
thought that going from mathematics to
biology was easier than from biology to
mathematics, but I’m not very certain
now. Both ways are difficult and require
commitment.

VG: I don't think I can, but this is a part of
the training in my lab. Undergraduate
students, graduate students in my lab
have to do a double duty, meaning that if
you come here with a background in
mathematics, for example, you will have
to learn the biology. You will have to get GT: Thank you and the best of luck for your
used to the fact that other than in physics projects.
the theory is very weak; it’s mostly phe-

GSO Announcement
This coming year, the GST representative on the UT Graduate Student Senate will be Viswanathan Gurumoorthy. Thank you for stepping up! Kudos are also due to Alex Teodor for rekindling the GST Graduate Student Organization and for serving as GSS representative during the inaugural season.

Dr. Scott Emrich is an Associate Professor in the Department of Electrical Engineering & Computer Science. Prior to joining the faculty of the University of Tennessee, Scott Emrich was the Director of Bioinformatics at the University of Notre Dame with a primary faculty appointment in Computer Science and
Engineering and a courtesy appointment in Biological Sciences. He obtained his BS in Biology and Computer Science from Loyola College (MD) and his PhD in Bioinformatics and Computational Biology from
Iowa State University, where he was the recipient of the 2008 Zaffrano Prize for Graduate Research. His
research focuses on computational genomics and related informatics with an emphasis on global
health and ecological applications. He has co-authored over 75 peer-reviewed publications including in
prestigious journals such as Science (2 covers) and Nature. He is PI or Co-PI on three active awards from
the NIH including as PI on a prestigious R01 grant funded in 2017. He also plays the lead role on an
NIAID grant to assemble the genome sequence of a mosquito that transmits West Nile Virus and other
diseases.

Dr. Bode Olukolu, is an Assistant Professor in Entomology & Plant Pathology. He started his research career at the International Institute of Tropical Agriculture (IITA) in Nigeria where he evaluated the genetic diversity of an under-utilized crop, Bambara groundnut. Subsequently, as a research supervisor,
he worked on the crop improvement and genetics of bananas and plantains. His Ph.D. research at Clemson University investigated the genetics of chilling requirement and dormancy bud break in apricot. His
post-doctoral research was to map genes for resistance to chestnut blight and root rot, as well as developing genetic and genomic resources for this tree crop. He also mapped resistance to various diseases
in maize and dissected the impact of rare and common alleles on maize evolution and domestication
from its wild ancestor, teosinte. Before joining the EPP Department, he worked as a research assistant
professor on developing genetic and genomic tools for sweetpotato improvement at North Carolina
State University. By integrating quantitative genetics and the more recent genomic technologies, his
goal is to understand the genetic and molecular mechanisms underlying important agronomic traits.
This approach will ultimately facilitate more targeted and rapid strategies for crop improvement.
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Mycrobatics
Punita Manga completed her PhD project in
the group of Steve Brown in the Bioenergy
Science Center. Punita advanced the bioinformatic analysis of transcriptome sequencing data and became an expert in
the fermentation of a microbial workhorse
for biomass-to-biofuel conversion, the bacterium Caldicellulosiraptor bescii. She recently joined a Synthetic Biology company
spun off from the Massachusetts Institute
of Technology in Boston, Ginkgo Bioworks.

Punita Manga

and organized instruction and tutorials.
Joining forums helped me a lot with the
script writing, like how to interpret error
messages. Plus, I was a part of a Meg
Staton’s RNA-Seq workshop. Although at
that point I was contributing as an instructor, but I learned a lot. I have recommended to so many people going to that workshop. There’s a good mix of students
there, some just starting fresh, some at
your level and also the ones who know a
lot. You feel comfortable with the material
and get to know more people who can
guide you along. And Meg has been really
great. I have talked to her about some of
my scripts or whenever I ran into problems.
GT: You had to navigate the transition between two PhD advisers because your primary adviser took a new job in industry a
while ago. This might have easily led to a
whole set of new expectations for your PhD
project. How did you navigate the transition?

PM: I’d say this worked out smoothly. I
GT: Congratulations on passing your disser- was definitely lucky and I am very grateful
tation defense today. How does it feel?
that Brian (Davison) was available and he
PM: Thanks. It feels great to be finally very graciously took me on as a student. I
think it really helped that I used to go and
done.
visit Brian and Bob occasionally to talk
GT: You have managed to develop hands-on
about my project. All of us were on the
expertise in both computational and experisame page in terms of where the work is
mental science. Although I realize that this
and how it was going. I was in communicais not the right approach for every student
tion with both of them and they knew me
and not every project lends itself to this, I
personally. When an adviser is going to
feel it is important that at least some stutake such a big responsibility, especially
dents in GST succeed with a ‘hybrid’ wet-lab
towards the end of the project, to know
– dry-lab dissertation. What is your perhow the student is like personally. Also at
spective on that goal? Did this come natuthis juncture I had a pretty fair idea about
rally, or did you make an effort to make it
all my projects and was pretty much on
work out? What would be your advice for
autopilot, as to what needed to be done to
how to accomplish this?
complete the experiments and start to
PM: I would definitely define it as some- write the dissertation. There were a couthing that I wanted to do by design. And it ple of minor tweaks, that Brian and I diswas one of the reasons I had joined GST cussed and the conferred with Steve about
and Steve's lab specifically with the next- before moving on.
generation sequencing projects going on.
GT: Hindsight is 20/20: When you look back
But I am also very grateful to Bob (Hettich)
on your PhD program, what do you think
that I got some hands-on experience on
were the major ‘inflection points’ (if this
the mass spec instruments, because that
phrase is not overused)? – Events or enwas a whole new learning experience in
counters that, with hindsight, changed the
itself. On the bioinformatics side, learning
way you approached your work, or events
this is really a combination of self-learning
that opened new and eventually successful

opportunities?
PM: So, when I entered Steve’s lab, I knew
that I wanted to do computational biology
and molecular biology, and this is what I
started on. But then, along came an opportunity to work with a set of new fermenters that were coming into the lab. At
that point only one other graduate student
was working with fermenters, and my
background in fermentation and bioprocessing basically all came from one or two
courses that I had taken during my Bachelors. It sounded interesting to me to try to
put these to good use. At that point, saying ‘yes’ first and being nervous later
helped me a lot. I discovered how much I
liked fermentation and also felt that I had
the aptitude for it. Additionally, having
picked up skills in data analysis from the
previous ‘omics projects I also began to
feel more satisfied because I had my own
data to process, and I knew exactly how
the experiments had been done. So, saying
yes to the fermentation technology was a
turning point in my career, not only for
shaping my Ph.D. thesis but also considering that I now work for a bioprocessing
company.
GT: You are a person who makes contacts
easily. Do you have advice how to connect
with people who were once strangers, at a
conference for example?
PM: I’d say, everyone makes contacts their
own way, and my advice is not to shy away
from the way you think you are most comfortable approaching people. Being at a
conference is a good opportunity because
you can think ahead about people you
would want to talk with. I know it can be
challenging, especially in the beginning
years of your study when the framework
for your thesis has not completely formed
in your mind. Still, you can easily practice
how to initiate a conversation by picking
out people whose talk you heard. Just go
and tell them what you liked in their talk,
even if it's not related to your research
topic. You can also approach people from
industry and have a chat with them about
what their company does. That’s a fair
question because they usually don’t publish, so how would you know? And slowly,
over time you don't even realize that you
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Interview with Punita Manga
have made contacts, but you have.
GT: How did you manage to land a job at
Ginkgo Bioworks?
PM: Well, around my 4th year I was looking
to attend a conference, and I made a
spontaneous decision to apply at a conference that catered to the biotech industry.
When I registered my abstract, I wondered, “should I check the box for Poster
or for Talk?”. I hesitated, but then I just
checked ‘talk’. That split-second decision
may have been a major turning point. Not
only was I invited to give a talk, but after
giving the talk I had some good conversations at the conference and later received

invitations to apply for specific positions.
That probably would not have happened
had I just been presenting a poster. And
next, I suspect that because I had been
invited to apply followed by interviews,
the company really did look at my application, then one thing led to another, and
now I have actually been working at Ginkgo for two weeks.

do myself, preparing media, washing and
autoclaving glassware/fermenters for example, is delegated to a separate lab at
Ginkgo. I tell them what I need, and they
prepare it. When the company hires a
PhD, they really want the scientist to
spend their time thinking at the PhD level,
rather than doing repetitive work. We also
have a good deal of robotics assistance.
It’s definitely nice to not have to come in
GT: What is your impression so far?
at 3 a.m. to collect a sample from the ferPM: I am very satisfied with my decision so menter.
far. The pace at Ginkgo is definitely a step
GT: Thank you for taking the time, and best
up compared to graduate school. Things
of luck with your new appointment!
really need to move fast. But this is possible because a lot of the work that I used to

Alumni and Faculty Updates
Faculty updates:
GST faculty members are moving on to even bigger or better (or
both?) things. Congratulations to all on their professional advancements!
Dr. Igor Zhulin was hired as Professor in the Department of Microbiology at The Ohio State University.
Dr. Engin Serpersu extended his appointment as a rotator into a
permanent position as Program Director in the Division of Molecular and Cellular Biosciences at the National Science Foundation.
Dr. Chongle Pan is starting as Associate Professor in the School of
Computer Science at the University of Oklahoma at Norman.
Dr. Tamah Fridman became a Lecturer on the faculty of the Department of Mathematics at UT. More than many instructors,
she has opened happiness for her students while they were
learning how to program, as evidenced by the (attached) photo.
Dr. Xiaolin Cheng joined the Division of Medicinal Chemistry and
Pharmacognosy in the College of Pharmacy at Ohio State University as an Associate Professor.
Dr. Steven Brown joined Lanzatech in Skokie Illinois, a company
engaged in carbon capture and conversion using microbial biotechnology.
Dr. Jerome Baudry became the Pei-Ling Chan Eminent Scholar
and Professor in the Department of Biological Sciences at the
University of Alabama in Huntsville.

Dr. Gladys Alexandre was elected, appointed and promoted to
become Head of the Department of Biochemistry & Cellular and
Molecular Biology at UT.
Alumni updates:
Rahul Banerjee, PhD 2017: Postdoc at University of Florida
Gainesville, Bonning lab.
Ramsunder ‘Sarvesh’ Iyer, PhD 2017: Postdoc at Northwestern
University, Chicago, Funk lab.
Chen Qian, PhD 2017: Postdoctoral Intern at Regeneron Pharmaceuticals, Tarrytown, NY.
Jing Zhou, PhD 2017: Postdoctoral Fellow at the National Institutes of Health, Bethesda, MD.
Arkadipta Bakshi, PhD 2017: Postdoc at University of Wisconsin
Madison, Gilroy lab.
Ann E Wells, PhD 2017: Postdoc at The Jackson Lab, Bar Harbor,
Maine, Carter lab.
Siva Karthik Varanasi, PhD 2018: Postdoc at the Salk Institute, La
Jolla, CA, Kaech lab.
Punita Manga, PhD 2018: Fermentation Engineer, Ginkgo Bioworks, Boston, MA.

Dr. Tamah Fridman (10th from left) and her class of Computational Biology students in Spring of 2017.
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Journal clubs with a twist

How do we keep Journal Clubs fresh? Several GST professors
have piloted a new journal club format centered on preprints.
These are original manuscripts that have not yet completed
peer review but were posted by the authors on a publicly accessible server (e.g. www.bioRxiv.org), often in order to accelerate
dissemination of the scientific advance and also to stimulate
discussion and feedback. Dr. Joshua Bembenek has been an
early adopter of this model. An article he coauthored † with
colleagues at the Universities of California and Kansas lays out
the attractions of discussing preprints rather than peerreviewed articles. In his class, students not only dissect the work
for its intellectual merit and technical validity, but subsequently
submit their comments to the authors of the preprint. According to Dr. Bembenek, it has been rewarding to hear how well the
comments were received. Authors regularly responded thanking
the students for their insightful analysis and that they revised
their article in preparation for peer review on the basis of the
comments received. Although it may seem intimidating to submit one’s amateur feedback to the undisputed experts in the
field, it appears that the authors submitted the preprint for the
very reason to receive informal yet well reasoned commentary.
Students on the other hand are more motivated to ‘kick the
tires’ of an article that has not yet been peer reviewed, and as a
result may think more critically about results and interpretations
in peer-reviewed papers. Moreover, the preprints are simply
timelier than some peer-reviewed works.

Growing Trends
in his recent lecture at UT, and Dr. Chalfie credited NIH Director,
Francis Collins for inspiration. Dr. Vitaly Ganusov also taught a
journal club centered on preprints last Spring: “It worked very
well. The students were very engaged; one graduating Microbiology student told me it was the best journal club he attended in
many years at UT.” The students submitted critiques, and after
revision by Dr. Ganusov, the combined critique was posted as a
commentary on the biorXiv website. He admits “It was also
hard for me as the instructor because I had to read the articles a
little more carefully than usual, in part, because of the great
variety of papers that students chose to present.”
Dr. Bembenek went further by integrating preprints into his Advanced Molecular Biology graduate course and, jointly with Dr.
Maitreyi Das into their labmeetings. Would your manuscript
attract the attention of a preprint journal club across the globe?
Why not find out for yourself? Dr. Das enthusiastically supports
posting to the bioRxiv. “In my field, many important articles first
see the light as preprints. Over the years, authors have become
less concerned that they might get scooped. And most labs really only post their most solid work on the bioRxiv. Think about it:
It may feel sobering to receive a scathing peer-review from a
journal in private, but it is much more painful to see valid critiques plastered all over the internet. Overall, I have mostly had
positive experiences with preprints. For example, I believe that
the upward trend in my Twitter following is partly due to us
posting articles on the bioRxiv.” What’s not to love?

† Avasthi P, Soragni A, Bembenek JN. 2018. Journal clubs in the
It is unclear exactly where the idea originated, but it was es- time of preprints. Elife 7. pii: e38532. doi: 10.7554/eLife.38532.
poused by Nobel Laureate Martin Chalfie (Columbia University)

GST Students Teach Tutorials
In Spring 2018, GST students used the annual Spring Colloquium course to organize a series of 3-hour workshops in computational
biology. We often find ourselves in a situation where we need to analyze a new type of data with new tools. We would love to
learn the ropes quickly, but instead we are left to figure things out the hard way. On the other hand, we are sometimes wondering
why other students don't know certain obvious tricks of the trade that we use in our research every day. The GST community has a
wide range of technical expertise - which we need to share. The tutorials were to remove some of these barriers with hands-on
practical skills in biological data analysis. Under the capable guidance of five team captains - Suresh Poudel, Rupesh Agarwal, Stephen Grady, Ming Chen, and Sushmita Vijaya with Matt Entler – five tutorials were offered in March and April 2018.
Workshop I – A Python-Based Computational Pipeline for Interpreting Proteomic Mass Spectrometry Data
Workshop II – Molecular Dynamics: Simulations, Analyses and Visualization of Proteins
Workshop III – An Introduction to Machine Learning
Workshop IV – Data Visualization in RStudio
Workshop V – Mapping Metabolic and Gene Expression Data with Pathway Tools / BioCyc.
These topics align well with the directives for computational training as articulated, for example, by leading computational and
experimental Arabidopsis researchers †. To not put too fine a point on it, Friesner and colleagues did not just challenge dry-lab
researchers to up their game!
What were the challenges? A pervasive one was that a software that runs fine on one computer requires considerable massage to
run on another. However, this could be mitigated by having students work in pairs when necessary. Other groups solved the problem by wrapping their workshop into a robust distribution platform such as Docker or Jupyter Notebook. In addition, familiarity
gained during the workshop needs to be turned into further practice in order to be retained long-term. The workshops attracted
participants from GST’s three sister programs in Biology, thus spreading the wealth of expertise across campus.
† Friesner et al., 2017. The next generation of training for Arabidopsis researchers: bioinformatics and quantitative biology. Plant
Physiology 175:1499-1509. doi: 10.1104/pp.17.01490.
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Snapshot of Students Research
“Plants do not have a brain – they have auxin at the core of their information processing system”, to paraphrase one leading investigator

of this plant hormone. For example, auxin liesthat the heart of the beautiful patterns of phyllotaxy (angle of leaf emergence) that elaborate the Fibonacci series, named after the 13 century Italian mathematician. Bacteria of the genus Pantoea, who make their home in
the root of poplar trees, have evolved ways to play along by producing auxin of their own. In the Journal of Proteome Research Kasey
Estenson (Morrell-Falvey lab) revealed how Pantoea synthesizes auxin, and documented that Pantoea has not one but at least two
different ways to produce it. Does Pantoea require auxin to butter up its plant host? The dominant auxin synthesis pathway is dispensable for colonization of poplar roots, but may modify root developmental pattern formation.
Neutrons shed light on antibiotic resistance. The evolution of antibiotic resistance threatens global health and poses a challenge to the
pharmaceutical industry. In a recent article published in Science Advances, Prashasti Kumar (Serpersu lab) and Matthew Cuneo at
ORNL uncover an unconventional biochemical mechanism for the acetylation of aminoglycoside antibiotics, where the aminoglycoside
substrate itself becomes part of the catalytic triad of the enzyme. Pioneering insights were obtained using neutron diffraction crystallography at the Oak Ridge Spallation Neutron Source. In a complementary article, Sarah Cooper (Parks lab) asked: What structural
properties allow antibiotics to be absorbed and retained by their target cells? The answer was obtained by combining experiments in
E. coli and Pseudomonas aeruginosa with a machine learning algorithm. Antibiotics that penetrate the outer membrane of the cell
more easily are also more likely to be re-exported from the cell by active transport, and vice versa. The work appeared in ACS Infectious Disease.
Tracking the trajectory of tasty treats. To make biofuels commercially viable and ecologically sustainable, scientists at ORNL work towards
effective ways to degrade lignocellulosic biomass, commonly known as wood. Suresh Poudel (Hettich lab) and colleagues characterized
the proteome of two different bacterial species that are candidates and model systems for improved biomass conversion into liquid
biofuels. In the thermophilic bacterium Clostridium thermocellum the team correlated transcriptome, proteome and metabolome
data, establishing that this bacterium adjusts its gene expression profile and associated metabolic spectrum to the specific composition of biomass at hand. This is an attractive feature if multiple sources of biomass are to be degraded and also as the composition of
the feedstock changes over time of incubation. Likewise, in the bacterium Caldicellulosiraptor bescii, different growth substrates engender the expression and extracellular secretion of enzymes in different proportions. This work appeared in the journal Biotechnology and Biofuels.
Vive la résistance? Not so fast! Corn crops in the US are threatened by annual invasions from the Caribbean of the fall armyworm. This
caterpillar is a formidable pest, having blanketed subsaharan Africa in just the last few years. While modern varieties of corn were engineered to repel the caterpillars using the Cry toxin gene from Bacillus thuringiensis, the insect is evolving resistance to the active
gene product. Rahul Banerjee and colleagues (Jurat Fuentes) lab nucleated a team from four states that identified the first genetic
determinant for field-evolved resistance to Cry toxin. Their advance can be used to monitor populations of the insects in the field and
may also inform ways to develop novel Cry toxin variants. The work appeared in Science Reports.

Kumar P, Serpersu EH, Cuneo MJ. (2018) A low-barrier hydrogen bond
mediates antibiotic resistance in a noncanonical catalytic triad. Sci
Adv 4:eaas8667.
Wells A, Barrington WT, Dearth S, May A, Threadgill DW, Campagna SR,
Voy BH. (2018) Tissue Level Diet and Sex-by-Diet Interactions Reveal
Unique Metabolite and Clustering Profiles Using Untargeted Liquid
Chromatography-Mass Spectrometry on Adipose, Skeletal Muscle,
and Liver Tissue in C57BL6/J Mice. J Proteome Res 17:1077-1090.
Bourn J, Cekanova M. (2018) Cyclooxygenase inhibitors potentiate receptor tyrosine kinase therapies in bladder cancer cells in vitro. Drug
Des Devel Ther. 12:1727-1742.
Cooper SJ, Krishnamoorthy G, Wolloscheck D, Walker JK, Rybenkov VV,
Parks JM, Zgurskaya HI. (2018) Molecular properties that define the
activities of antibiotics in Escherichia coli and Pseudomonas aeruginosa. ACS Infect Dis. doi: 10.1021/acsinfecdis.8b00036.
Jia Q, Köllner TG, Gershenzon J, Chen F. (2018) MTPSLs: New Terpene
Synthases in Nonseed Plants. Trends Plant Sci 23:121-128
Landerer C, Cope A, Zaretzki R, Gilchrist MA. (2018) AnaCoDa: Analyzing
Codon Data with Bayesian mixture models. Bioinformatics 34:24962498.
Varanasi SK, Jaggi U, Hay N, Rouse BT. (2018) Hexokinase II may be dispensable for CD4 T cell responses against a virus infection. PLoS One
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Welcome, Class of 2018!
A new class of recruits is about to join the
program in August 2018. Not unlike GST
as a whole, the class brings an amazing
variety of formal academic backgrounds
as well as diversity of national origin. The
seven students originated from five different countries and have qualifications in
mathematics, computer science, nanoscience, and various biological disciplines.
Expect that this group will hit the ground
running and begin to contribute innovative science while working towards their
PhD degrees. Please watch out for our
new recruits, stretch your imagination as
you welcome them and share your keys to
success.

Alison

Adams

graduated with a
Bachelors degree
in Genetics and
Applied
Mathematics from the
University of Georgia Athens where
she received several undergraduate awards. Her interest is
to combine bench work with fitting her
own experimental data to mathematical
models. Towards her honors thesis she
developed a mathematical model on the
population dynamics of a carpenter bee
and a parasitoid wasp. She knows Knoxville from her stint as a summer undergraduate research participant when she
worked on a model of hantavirus infection.

Priyojit

Das

comes to us
with his Masters
degree
from the National Institute
of Technology
Calicut, India.
His original formal training is in computer
science and electrical engineering, but his
research interest lies in the field of Computational Biology and Bioinformatics. He
wants to be equally well versed in biological science in order to build a career in
biomedical health science or a related

field. He has previous experience in machine learning, NGS data analysis (bulk
and single cell RNA-seq,ChiP-seq, iCLIPseq) and biological networks analysis.

She conducted guided research projects
with the Sustainable Climate Risk Management Summer Scholars program at
The Pennsylvania State University, and
the Great Lakes Bioenergy Research CenEnzo Dinglasan ter at Michigan State University.
earned his Bachelors degree from Kyla Linn is an
the University of alumna of UT
the Philippines in Knoxville, with a
Manila. He has Bachelors degree
research experi- in Mathematics
ence from profiling and prior expothe gene expression in milk fish, a major sure to experiaquaculture species in Southeast Asia. He mental and prewon a prestigious national award for his parative chemistry. She conducted rethesis and has advised junior researchers. search in computational immunology with
He is particularly interested in the loss of Vitaly Ganusov where she has mined raw
genome integrity during cancer formation patient data into a mathematical model of
and the genetic, genomic, computational the efficacy of an antiviral drug. As a gradand biostatistical technologies required to uate student , she plans to delve more
advance this area.
deeply into genetics and molecular cell
biology, in part because these paradigms
Esha Dutta
affect every part of the human body in
graduated
both health and disease. However, as a
with a Bachemathematician she has always loved data
lors degree in
and therefore will take advantage of deMicrobiology
veloping her bioinformatics and computaand a Masters
tional modeling portfolio.
in BiochemisHim
Shrestha
try from the
University of Calcutta, India. Her research
earned his Bacheinterest includes analytical technologies
lors degree in Nasuch as mass spectroscopy, proteomics,
noscience at Northnext-generation sequencing and metawest Missouri State
genomics. Her research experience in
University. He has
environmental and biomedical microbiolresearch
experiogy has opened up many questions and a
ence from projects
motivation to contribute to solutions in on the formulation and characterization
biomedical research or environmental of nanoparticles. He is planning to conamelioration.
duct research in areas such as gene regulation and its role underpinning genetic
Zabrenna Griffith earned her Bachelors disorders and their treatment. He is also
degree from Florida A&M University. Her drawn towards the exciting opportunities
interests are in environmental microbiol- that come with advanced gene editing
ogy, specifically to turn fundamental sci- tools such microRNAs, CRISPR/Cas and
ence into practical applications in biore- zinc finger nucleases for tackling human
mediation. She is also highly motivated to diseases using gene therapy.
go between original science and science
policy, fueled by environmental challenges in her native Jamaica and elsewhere.
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