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Friends of GST, 

A new academic year is 
about to begin, and with it, 
please get ready to wel-
come a new cohort of nine 
GST students! The new 
class of 2022 is well pre-
pared to succeed in the 

program and beyond. To complement your 
meeting in person, please see the brief vignettes 
on the back of this newsletter. 

Over the past year the GST faculty has also contin-
ued to grow. New faculty who have joined the 
program include cell biologist Amit Joshi 
(Department of BCMB), geneticist Troy Rowan 
(Animal Science) and synthetic biologist Carrie 
Eckert (ORNL). Each is bringing rather new exper-
tise into GST, as exemplified by an article below on 
cattle genomics with Dr. Rowan. It is not uncom-
mon for new faculty to quickly recruit new stu-
dents, and this cohort is no exception.  

The revised GST II course ‘Biological Data Ana-
lytics’ has continued to evolve. The course is 
taught in four topically separate month-long mod-
ules that can be taken individually. This past 
Spring semester more first-year GST students en-
rolled. GST II is meant to catalyze the dissemina-
tion of computational know-how throughout our 
community to broaden the foundation of exper-
tise of our trainees. Would it make sense to have 
senior students join the roster of instructors? 
Please consider what aspect of your expertise 
would benefit your fellow students.  

Over the past year GST has moved closer into the 
orbit of the UT Oak Ridge Innovation Institute (UT-
ORII). The UT-ORII serves as the umbrella for all of 
the many channels of interaction between Oak 
Ridge National Lab and The University of Tennes-
see. Over this coming year GST will continue its 
migration from the College of Arts and Sciences to 
UT-ORII and take its place as the third joint pro-
gram next to its two sister programs, Energy Sci-
ence and Engineering and Data Science and Engi-
neering. The three joint programs are overseen by 
Interim Education Director, Dr. Philip Rack. One 
benefit of the migration is that first-year students 
will be financially supported by research assis-
tantships from UT-ORII, similar to the other joint 
programs. For the time being, graduate  

teaching assistantships in the Division of Biology 
will continue to be available for more senior GST 
students, thanks to an emerging cooperative 
agreement with the College of Arts and Sciences.  

There has probably been no more dynamic and 
self-evident display of genome evolution in action 
than the rapid waves of new SARS-CoV-2 virus 
strains. A punctuated equilibrium? It seems we 
deserve to cautiously regard the current phase as 
“post-pandemic”. This summer conferences have 
finally returned to in-person format. Many of you 
are taking advantage to present advances accu-
mulated during the hiatus of the past few years. 
But while the severity of infections has declined a 
great deal, thanks to bioscience’s warp innova-
tions, vaccinations and even antiviral drugs, we 
should be wise enough to not become overconfi-
dent. Some have been surprised that despite 
booster shots they produced a positive Covid-19 
test! How can that be? The larger the population 
of virus the more likely that a new and potentially 
nasty variant will arise. We can expect that we 
have not seen the last surprise, yet. 

Regrettably, GST’s Program Coordinator, Ms. Ter-
rie Yeatts will leave GST to take a new position in 
UT’s Department of Anthropology. Terrie has 
served GST with charm and patience and - most of 
all - expertise for over 16 years, her mission laser-
focused on the students’ needs. We will miss Ter-
rie a great deal, including her wall-to-wall visual 
artwork in her office! Let’s wish Terrie all the best 
in her new position! 

Best wishes for a successful Fall semester!  

 

 

Albrecht von Arnim 
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Jennifer Schuster and members of the Barrera lab collaborated with the 
laboratory of Mike Best (Chemistry) in a project that was recently pub-
lished in the Journal of the American Chemical Society, the world's 
preeminent journal in chemistry. https://doi.org/10.1021/jacs.2c00191. 
Jen demonstrated that changes in cytoplasmic calcium can be used for 
selective delivery into human cells of cargo encapsulated in ATP-
responsive liposomes. 
 
Yang Xu and Priyojit Das are coauthors, along with other members of 
the McCord lab, on a ‘snapshot’ article in the top journal for molecular 
biology, Molecular Cell. https://doi.org/10.1016/j.molcel.2022.05.020.  
 
Daniel DeGennaro, Ricardo Andres Urquidi Camacho, Liang 
Zhang 1, Elena D Shpak. (2022) Initiation of aboveground organ primor-
dia depends on combined action of auxin, ERECTA family genes, and 
PINOID. Plant Physiology. 10.1093/plphys/kiac288 
 
Yang Xu,  Priyojit Das, Rachel Patton McCord (2021) SMILE: Mutual 
Information Learning for Integration of Single-cell Omics Data.  
10.1093/bioinformatics/btab706 
 
Manuel I Villalobos Solis, Payal Chirania, Robert L Hettich. (2022) In 
silico evaluation of a targeted metaproteomics strategy for broad 
screening of cellulolytic enzyme capacities in anaerobic microbiome 
bioreactors. Biotechnology for Biofuels and Bioproducts. 10.1186/
s13068-022-02125-x. 
 
Amber N Bible, Mang Chang,  Jennifer L Morrell-Falvey (2021) Identifi-
cation of a diguanylate cyclase expressed in the presence of plants and 
its application for discovering candidate gene products involved in plant 
colonization. 10.1371/journal.pone.0248607 
 
Kyla L Hooker, Vitaly V Ganusov (2021) Impact of Oseltamivir Treat-
ment on Influenza A and B Virus Dynamics in Human Volunteers. Front 
Microbiol. 10.3389/fmicb.2021.631211  
  
Jaime Lorenzo N Dinglasan, David T Reeves, Robert L Hettich, Mitchel J 
Doktycz (2021) Liquid Chromatography Coupled to Refractive Index or 
Mass Spectrometric Detection for Metabolite Profiling in Lysate-based 
Cell-free Systems. JoVE Journal.  10.3791/62852 
 
Rachel Patton McCord , Yang Xu, Heng Li, Priyojit Das , Rebeca San Mar-
tin (2022) SnapShot: Chromosome organization. Mol Cell. 10.1016/
j.molcel.2022.05.020  
 
Gao Chen, Nannan Jiang , Manuel I Villalobos Solis, Fadime Kara Mur-
doch, Robert Waller Murdoch, Yongchao Xie, Cynthia M Swift , Robert L 
Hettich, Frank E Löffler. (2021) Anaerobic Microbial Metabolism of Di-
chloroacetate.  10.1128/mBio.00537-21.  
 
Appidi MR, Bible AN, Carper DL, Jawdy SS, Giannone RJ, Hettich RL, 
Morrell-Falvey J, Abraham. (2022) Development of an Experimental 

Approach to Achieve Spatially Resolved Plant Root-Associated Metapro-
teomicsUsing an Agar-Plate System. Mol Plant Microbe Interact.  
10.1094/MPMI-01-22-0011-TA  
 
Chirania P, Holwerda EK, Giannone RJ, Liang X, Poudel S, Ellis JC, Bom-
ble YJ, Hettich RL. (2022) Metaproteomics reveals enzymatic strategies 
deployed by anaerobic microbiomes to maintain lignocellulose decon-
struction at high solids. Nat Commun . 10.1038/s41467-022-31433–x. 
 
Sanders JT, Golloshi R, Das P, Xu Y, Terry PH, Nash DG, Dekker J, 
McCord RP (2022) Loops, topologically associating domains, compart-
ments, and territories are elastic and robust to dramatic nuclear volume 
swelling. Sci Rep. 10.1038/s41598-022-08602-5.   
 
Grady SK, Abu-Khzam FN, Hagan RD, Shams H, Langston MA (2022). 
Domination based classification algorithms for the controllability analy-
sis of biological interaction networks.10.1038/s41598-022-15464-4 .  
 
Mucci NC, Jones KA, Cao M, Wyatt MR 2nd, Foye S, Kauffman SJ, Rich-
ards GR, Taufer M, Chikaraishi Y, Steffan SA, Campagna SR, Goodrich-
Blair H (2022). Apex Predator Nematodes and Meso-Predator Bacteria 
Consume Their Basal Insect Prey through Discrete Stages of Chemical 
Transformations. mSystems. 10.1128/msystems.00312-22 . 
 
Schlum K, Lamour K, Tandy P, Emrich SJ, de Bortoli CP, Rao T, Viteri 
Dillon DM, Linares-Ramirez AM, Jurat-Fuentes JL. (2021) Genetic 
Screening to Identify Candidate Resistance Alleles to Cry1F Corn in Fall 
Armyworm Using Targeted Sequencing. 10.3390/insects12070618  
 
Teodor AH, Thal LB, Vijayakumar S, Chan M, Little G, Bruce BD (2021) 
Cryo-EM structure of a tetrameric photosystem I Photosystem I inte-
grated into mesoporous microspheres has enhanced stability and pho-
toactivity in biohybrid solar cells. Mater Today Bio 10.1016/
j.mtbio.2021.100122. 
 
Leus IV, Weeks JW, Bonifay V, Shen Y, Yang L, Cooper CJ, Nash D, 
Duerfeldt AS, Smith JC, Parks JM, Rybenkov VV, Zgurskaya HI (2022) 
Property space mapping of Pseudomonas aeruginosa permeability to 
small molecules. Sci Rep.  10.1038/s41598-022-12376-1 . 
 
Barros J, Shrestha HK, Serrani-Yarce JC, Engle N, Abraham PE, Tschaplin-
ski TJ, Hettich RL, Dixon RA. (2022) Proteomic and metabolic disturb-
ances in lignin-modified Brachypodium distachyon. Plant Cell 10.1093/
plcell/ koac171  
 
Lou J, Schuster JA, Barrera FN, Best MD. (2022) ATP-Responsive lipo-
somes via screening of lipid switches designed to undergo conforma-
tional changes upon binding phosphorylated metabolites. J Am Chem 
Soc doi: 10.1021/jacs.2c00191.  

 

Farewell to Terrie Yeatts 

Terrie Yeatts has been the administrative staff for GST for over 
16 years, and most recently the only one. Much to our regret, 
Terrie will be leaving GST for a new position at UT. In her posi-
tion, she has handled a broad portfolio of responsibilities, 
from payroll and contracting, assisting students every step of 
their way, to organizing catered events. Terrie’s deep 
knowledge of who does what well at UT and ORNL has been a 
key to the program’s success.  

Here are a few comments from GST students: “Whenever I 
did need help, you have always helped me in a kind, quick and 
effective manner. I wish you all the best in your new position, 
our loss is their gain” - Ricardo; “…On my first day… Terrie was 
so calm, kind and patient with me. I was nervous because this 
was all very new to me but she made it all so easy. She made 

me feel comfortable and this will 
always be my first and best 
memory of meeting her.” - Esha; 
“Terrie's done a great job of being 
the glue that helps hold GST to-
gether as well as the oil that keeps 
us running, she'll be hard to re-
place!” – Matthew.   

Many readers of the Newsletter are 
aware that Terrie is also an accom-
plished painter. Over the years, we have witnessed her artistic 
progression through a variety of distinct styles. Visiting Terrie 
in her office is a trip to the “Yeatts Art Gallery”. Terrie has 
truly been the heart and soul of GST! 

https://pubmed.ncbi.nlm.nih.gov/?term=Xu+Y&cauthor_id=34623402
https://pubmed.ncbi.nlm.nih.gov/?term=Das+P&cauthor_id=34623402
https://pubmed.ncbi.nlm.nih.gov/?term=McCord+RP&cauthor_id=34623402
https://doi.org/10.1093/bioinformatics/btab706
https://pubmed.ncbi.nlm.nih.gov/?term=Bible+AN&cauthor_id=34288916
https://pubmed.ncbi.nlm.nih.gov/?term=Chang+M&cauthor_id=34288916
https://pubmed.ncbi.nlm.nih.gov/?term=Morrell-Falvey+JL&cauthor_id=34288916
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Dr. Carrie Eckert is the Synthetic Biology group leader in the Biosciences Division at ORNL. She start-

ed her appointment in July 2021. She had previous appointments at the National Renewable Energy 
Laboratory and the University of Colorado, Boulder under the Renewable and Sustainable Energy Insti-
tute (RASEI). Her research is focused on developing tools to enable and accelerate the genetic manipula-
tion and metabolic engineering of a number of eukaryotic and prokaryotic systems. Specifically, she is 
most interested in the development of high throughput, CRISPR-based methods for genotype-phenotype 
discovery for applications in metabolic engineering. She serves as the Genetic Tools Team Lead for the 
Center for Bioenergy Innovation (CBI), with research focused on Clostridium thermocellum and Pseudo-
monas putida KT2440 engineering. She is also a co-PI for the Secure Ecosystem Engineering and Design 
(SEED) SFA where she is working on developing CRISPR systems for key soil microbes associating with 
poplar.  

 
 

 
Dr. Amit Joshi is an Assistant Professor in the Department of Biochemistry & Cellular and Molecular 

Biology at UT. He received his PhD from Dr. Miriam Greenberg’s lab at Wayne State University in Detroit. 
He obtained post-doctoral training in Dr. William Prinz’s lab at the National Institutes of Health in Bethes-
da and Dr. Sarah Cohen’s lab at the University of North Carolina in Chapel Hill. During his post-doc he 
discovered a novel family of ER membrane shaping proteins involved in biogenesis of peroxisomes and 
lipid droplets. He joined UTK in January 2021. 

 

 
 
 
Dr. Troy Rowan is an Assistant Professor in the Department of Animal Sciences. He grew up on a 

small Charolais operation in southwest Iowa. He was an active 4-Her, exhibiting home-raised heifers and 
steers both locally and nationally. He attended college at Creighton University in Omaha, NE where he 
majored in Biology. Despite his initial desire to pursue a career in the medical field, he was drawn to re-
search, and missed being involved with the beef industry. Following graduation in 2016, he started his 
Ph.D. in genetics at the University of Missouri. There he performed research on the genomic variants that 
underlie artificial selection and environmental adaptation in beef cattle. His research interests are de-
tailed in the Faculty Spotlight elsewhere in the newsletter.  

 

Rachel D Johnston — PhD, Perturbing fatty acid metabolism in Entero-
coccus faecalis disrupts responses to exogenous fatty acids and the 
antibiotic daptomycin, Fall 2021 (Fozo lab). Subsequent position: NIH 
National Biosafety and Biosecurity Training Program Postdoctoral Fel-
low, Rockville, MD. 

 

Kyla Hooker – MS, Ecological Controls on Successional Patterns in 
Bloom-Forming Cyanobacteria, MS Spring 2022 (Talmy lab). High school 
math teacher in Atlanta, GA. 

 

Nicholas C Mucci – PhD, Mechanisms by which Xenorhabdus nema-
tophila interacts with hosts using integrated -omics approaches, Spring 
2022 (Goodrich-Blair lab). Field application scientist, Seer, Redwood 
City, CA. 

 

Benjamin Nordick – MS, Computational Analysis of Transcriptional and 
Post-transcriptional Feedback in Development and Cell Differentiation, 
Spring 2022 (Hong lab). Software engineer for an education technology 
company. 

 

Alexandra H Teodor— PhD, Improving the Biocompatibility of the Bio-

Inorganic Interface for Enhanced Photosystem I-Based Biophotovoltaic 
Device Performance, Spring 2022 (Bruce lab). Staff scientist for a photo-
voltaics company, Los Angeles metro area, CA. 

 

Samantha Peters – PhD, Metaproteomics as a Systems Biology Ap-
proach to Characterize Microbiome Functionality and Interactions in 
the Human Gut, PhD Summer 2022 (Hettich lab). Postdoctoral Research 
Associate at ORNL. 

 

Stephen Grady – PhD, Efficient Network Domination for Life Science 
Applications, Summer 2022 (Langston lab). 

 

Yang Xu – PhD, What I talk about when I talk about integration of single
-cell data, Summer 2022 (McCord lab). Computational scientist at the 
Broad Institute, Boston, MA. 

 

Payal Chirania – PhD, Characterization of microbial metabolism at di-
verse complexity levels: Extending integrated metaproteomics from 
simple cell-free systems to complex environmental microbiomes, Sum-
mer 2022 (Hettich lab). Research Scientist at Vertex Pharmaceuticals, 
Boston, MA. 



 

 

 

 

 

 

Professor Philip Rack is the Leonard G. Penland Chair and Associate Department Head in the Department of Materials Science 
and Engineering and serves as the Education Director (interim) for UT-ORII. Thank you for answering a few questions for 
“Growing Trends.”   

 

GT: What is the role of UT-ORII in the UT research infrastructure? 

PR: UT-ORII is positioned to help stimulate research collaborations between UT and 
ORNL.  Beyond simply administrating several longstanding programs, like the Governor’s 
Chair program, the Science Alliance, and the joint PhD programs, we hope to increase mean-
ingful research collaborations between the two places.  One aspect of that is the hiring of 
new joint research faculty that will sit in the Institute and have appointments at both UT and 
ORNL.  We are trying to identify critical areas of science and engineering where we can hire 
these faculty to work at the interface between ORNL Staff and UT Faculty.   

 

GT: What benefits do you foresee from bringing GST into UT-ORII? 

PR: There are three joint UT-ORNL PhD programs - Energy Science and Engineering, Data 
Science and Engineering, and Genome Science and Technology. We hope with investments 
from UT-ORII, that all three programs can be stronger and more vital. For GST this will mean 
competitive first-year research fellowships that will hopefully jump start students into re-
search. We also want to add academic services for the students that have to navigate research across the interface of UT and 
ORNL. This is critical as many of the joint PhD students will be mentored by ORNL staff who are not as familiar with the academ-
ic side of operations. While not as exciting, we also hope we can streamline administrative processes for the 3 joint programs as 
well as PhD students in regular departments that work with researchers at ORNL. GST is our oldest joint program, and 20 years 
ago, the name was really an aspirational goal. We are currently strategizing with GST constituents on how to reorganize the 
program to better serve the UT and ORNL bio-science researchers so the next 20 years are as successful as GST's first 20 years! 
We hope that by lowering barriers between researchers at UT and ORNL that graduate students can have a very unique gradu-
ate experience. 

 

GT: How is UT-ORII investing into graduate training in the UT-ORNL partnership? 

PR: We are supporting first-year fellowships as well as competitive fellowships for senior students (GATE Fellows), new oppor-
tunities with research faculty, as well as bolstering and modernizing curricula via coursework development funds.  

 GST migrates to the UT-Oak Ridge Innovation Institute  

Interview with Philip Rack 
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 Awards and recognitions won by gst students  

Matthew Keller (Hettich lab) won the 2022 Division of Biology 
Alexander Hollaender Fellowship.  

Payal Chirania (Hettich lab) won a Cokkinias / Fite Award for 
Outstanding Scholarly Achievement by a Graduate Student.  

Alex Teodor (Bruce lab) was recognized by the journal RSC 
(Royal Society of Chemistry) Advances for the best student-
authored paper in the ‘Energy Chemistry’ category. 

Nice going and congratulations! 
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Iyanu Oduwole his PhD adviser, Drew 
Steen, and others took part in an expedi-
tion far north into the Arctic to study the 
microbiomes that inform emerging geo-
chemical models of carbon cycling as cli-
mate change keeps thawing the perma-
frost.   

Q: What was the scientific motivation for 
the trip to Svalbard?  

Our lab is interested in the fate of organic 
carbon in permafrost soils as this environ-
ment warms due to global change. How is 
this carbon being converted into methane 
and carbon dioxide? And is this carbon 
reassimilated by microbes in the perma-
frost environment or is it released into the 
atmosphere?  

 

Q: What questions are you asking in this 
research and what kind of samples are 
needed to get answers? 

A: Our lab is interested in both the diversi-
ty of microbes that exist in the soil and 
their metabolic capabilities. For this we 
take soil core samples and extract DNA 
and RNA to take back home for meta-
genomic and meta transcriptomic anal-
yses. We are also especially interested in 
the role of extracellular enzymes, such as 
peptidases and glycosyltransferases, some 
of which are actively released by the mi-

crobes. Compared to soils in warmer cli-
mates that contain more metabolically 
active microbes, we think that in the per-
mafrost, and especially in marine sedi-
ments, the extracellular enzymes play a 
comparatively larger role in the geochem-
istry.  

We drill for soil samples from the ‘active’ 
soil layer, which thaws seasonally, and also 
from the frozen permafrost layers below. 
This is hard work, because as you can im-
agine the terrain is very rocky, and if you 
hit a rock you have to start over. The soils 
and the microbiomes in them can also be 
quite diverse – not all permafrosts are 
alike! You may be surprised to hear that 
we were based at a large research station 
with ample equipment. This allowed us to 
extract DNA and RNA right away, to take 
with us, and we also analyzed the samples 
for gas content such as CO2 and methane.  

 

Q: Have lab members sampled there be-
fore? And who else was on the team?  

A: Yes, I was lucky to be able to join what 
was actually the last in a series of trips by 
our team, after prior expeditions in 2015 
and 2019. We have also sampled in Sval-
bard in the summer, which now allows us 
to compare results from different seasons. 
The team was quite large, with 3 labs from 
UT, one lab from ORNL, and participants 
from England and Denmark. We also 
worked closely with a team from Germany. 

Q: I suppose this type of work really re-
quires a robust research infrastructure. 

A: Yes, the research town has stations 
from many different countries, including 
Norway, Italy, Great Britain, India, and 
South Korea. We were hosted by the 
French/German station, which has a per-
manent staff, who also take an active in-
terest in the projects being conducted. 
They guided us to where the better sam-
pling sites are. Also, besides a lot of hard 
work, there were social events. We hap-
pened to be there for the “sunlight party”, 
to celebrate the reappearance of the sun 
over the horizon after the polar winter. 
Meal times were also good to casually 
meet polar researchers from other coun-
tries who are conducting all sorts of other 
projects around the station.  

 

Q: What other questions can you address 
with these samples? 

A: I am very interested in a side project, 
namely what kind of viruses exist in these 
permafrost samples. Could they be rele-
vant for human health, either directly as 
pathogens or by affecting the human mi-
crobiomes? We won’t know until we look. 

 

Q: How was it like to travel so close to the 
North Pole? Did you see the northern 
lights? 

A: It was quite something. We took four 
flights to reach Longyearbyen on Svalbard, 
and then another 16 hour boat ride to the 
station at Ny-Ålesund at 79ºNorth, where 
we spent nearly 2 weeks. I got seasick on 
the ship, which was one of the less pleas-
ant experiences. My adviser has spent 30 
days on that boat in similar waters on pre-
vious expeditions, and those were abso-
lutely the worst conditions he had ever 
seen! On the fun side, I learned how to 
ride a snow scooter. Although it is a safe 
environment, it is only safe because of the 
training all visitors go through, which in-
cludes training to fend off any polar bears. 
Thankfully for everyone the bears kept 
their distance. 

Thank you for sharing your unique experi-
ence!  

Bioinformatics at High Latitude 

Jake Perez, Iyanu Oduwole and Drew Steen 
travelling to Ny Alesund, Svalbard, a 16-hour 
boat ride.  

Drew Steen drilling a hole through frozen 
soil to measure gas fluxes from deeper soils. 
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Quick! Guess, which animal has the largest number of high-density genotypes (after humans)? The 

cow! Since 2008, the cattle genomics community has an exceptionally well-assembled reference 

genome and a trove of genetic resources. They’ve put this to work with extensive genomic testing 

to catalog genetic variation across populations. The cattle community has ‘genotyped’ over 10 mil-

lion animals in this manner! This has enabled widespread, genomic selection that has rapidly accel-

erated genetic gain. Beyond producer applications, this has generated opportunities to use farmer-

generated data for biological discovery.  

Assistant Professor Troy Rowan (Animal Sciences) in the UTIA Genomics Center for the Advance-

ment of Agriculture is heavily involved in this research and recently joined the GST program. “Cattle 

are an excellent model system understanding complex traits. We are interested in solutions that 

allow cattle producers to breed animals that will be genetically superior for important traits, such as 

feed and water use efficiency, greenhouse gas (methane) emissions, health and longevity, end 

product (beef) traits, etc. Towards this goal, my group works at the intersection of genomics, quan-

titative genetics, and animal breeding to improve genetic selection tools for producers.” The wide 

array of genotypic data, coupled with high-coverage reference sequences and imputation, can be 

used to map which genetic variants underly phenotypic traits using powerful genome-wide association studies.   

Rowan grew up on a cattle operation in Iowa, which has motivated him to make beef production more efficient and sustainable. The genome holds 

the key for linking genetic variants to specific traits. “The more detailed our data on the behavior of the animals the better the chance to connect 

these phenotypes to the genetics of the animal and its microbiome. To this end we are using a variety of sensor technologies to measure animal 

activity, feed and water consumption, and even methane emissions – you know, burping.” In addition, the research community has prioritized gen-

erating functional gene annotations using a variety of -omics data through the Functional Annotation of Animal Genomics (FAANG) Project. 

The team also measures molecular phenotypes, such as genome-wide mRNA levels and metabolite production, rich and mechanistically relevant, 

multiscale datasets, which are interpreted with machine learning methods to help predict future animal performance for a variety of traits (e.g., 

health risk, fertility potential, etc.). Compared to whole transcriptome sequencing, a 3’ RNA-Sequencing approach makes it cost-effective to meas-

ure gene expression on huge groups of animals.  

Rowan is very intrigued by exploiting the phenomenon of hybrid vigor (heterosis) in cattle. Hybrid vigor is a phenomenon more widely exploited in 

crop plants such as corn, where individuals that are highly heterozygous across the genome express favorable traits in terms of growth and resili-

ence to stress than their homozygous parents. Because cattle varieties are also highly inbred and thus genetically homozygous, the hybrid vigor 

phenomenon has great promise. Says Rowan, “We’re very interested in understanding how hybrid vigor manifests itself in cattle at the molecular 

level, i.e. gene expression, protein, metabolite, etc.). We are working to combine this data with non-additive trait mapping to eventually deliver 

precision mating decisions for breeders that maximize the benefits of heterosis.” 

Rowan’s group uses a diverse array of tools (live animal studies, high-throughput phenotyping, -omics data, statistical methods, in vitro & in silico 

approaches). This presents great opportunities for GST students to get exposure to cutting-edge agricultural genomics, a growing field with ample 

employment opportunities. The underlying principles are extremely similar in other eukaryotes, including humans, should a student have any incli-

nation to part ways with their bovine companions in the future. Because Rowan has a part-time extension appointment, he regularly travels 

throughout Tennessee interacting with cattle producers and breeders. Exposure to ‘extension’ work also adds an irreplaceable applied facet to his 

students’ research experience.  

Should interested students have prior experience with livestock? Not necessarily! “My group is really diverse, from students who are lifelong cattle 

producers to those that hadn’t ever seen a cow in real life!”  

 
Beefing up Genetics 

Biophysical Society Conference, San Francisco, CA, February 19-23 2022: 

Das Priyojit (McCord Lab) 

Experimental Biology, Pennsylvania, PA ,  April 2-5, 2022: Barbra Dom-

preh (Fernandez Lab) 

American Society for Mass Spectrometry Conference, Minneapolis, MN , 

June 5-9, 2022; Samantha Peters,  Manasa Appidi,  Steven Tavis, Payal  

Chirania, Him Shrestha,  Matthew Keller,  Katie Ostrouchov, Megan Elliott, 

Sameer Mudbhari (all Hettich lab).  

Center on Membrane Protein Production and Analysis, New York, New 

York, June 22—24, 2022:   Jennifer Schuster (Barrera lab) ;  Eugene Agye-

mang (Lamichhane lab)  

ASPSB, Portland Oregon July 9—13, 2022, Manasa Appidi,  Him Shrestha 

 
Recent conferences attended by GST students 
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Dr. Troy Rowan with his study organism. 



  
  

                                                                                                                                             

 

  
  

GST Student Wins First Prize in Genomics Hackathon 
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What’s nicer than winning some cash prize money, showcasing 

your skills to potential employers, and networking with biotech 

startup companies?  

The HudsonAlpha 

Institute for Biotech-

nology hosted its fifth 

annual HudsonAlpha 

Tech Challenge 

(HATCH) on May 6th-

8th in Huntsville, Ala-

bama, where high 

schoolers, college 

students, and professionals competed in a genomics hackathon 

event. This event brought together professionals across the coun-

try with a diverse set of skills, including those without computer 

science or genomics backgrounds, to generate solutions to chal-

lenges faced in the field of genomics and biotechnology. Up to 

$5,000 in prize money was awarded this year.  

 

Teams consisted of up to 5 people, and members could participate 

remotely, but one team member had to be present at the event to 

be considered for judging. The night before the hacking began, 

participants were introduced to the challenges for the event, and 

they were given the opportunity to mingle and form their own 

teams. The next day the hacking began. Teams were challenged to 

stay up 36 hours to create a software product that addressed one 

of the challenges in the competition. They were judged based upon 

the impact, creativity, complexity, and usability of their product, as 

well as the quality of their presentation.   

 

This year a second year GST student, Katherine Ostrouchov, partici-

pated in this event - and won!  

 

Which challenge did you choose? 

“We chose the ‘More Than Pharm to Table’ Challenge. A common 

problem prescribing physicians face is deciding which database to 

rely on for gene variants and their associated drug metabolism to 

arrive at a recommended patient-specific dosage. Currently, the 

two largest databases that have this information are CPIC and Phar-

mGKB. These databases have yet to be integrated. Not only are 

there gaps in coverage across the databases, but standards for 

arriving at a drug dosage level are different. We were challenged to 

integrate these databases, and develop a web application that 

allowed physicians to choose relevant interaction information that 

matched their uploaded patient gene variant reports.” 

 

How did your team build the software product? 

“We integrated CPIC and PharmGKB pharmacogenomic databases 

using postgresql, Rscripts, and bash. We searched a list of gene 

variants from a mock patient dataset in bash against the integrated 

database. We created a python web application through Streamlit 

that allows providers to upload a patient’s gene variant results, 

select which drug/gene variant interaction results are relevant 

from the search, and display a PDF report which could be saved and 

printed.” 

 

What were some of the challenges your team faced? 

“Designing a user interface and integrating PharmGKB and CPIC 

databases was not an easy task. We were unfamiliar with the struc-

ture of pharmacogenomics data as well as how to design and de-

velop an app for an end user.  

  

I am so impressed that your team made first place! Congratula-

tions. Do you recommend the event for other students? 

“Absolutely. I have stayed up for longer than 36 hours in the Army, 

but this event was intense even for me. Besides, the entry fee is 

affordable, and the organizers provide free food and mentoring 

during the event. Students with little to no coding experience are  

encouraged to attend along with students outside of genomics. The 

goal is to have a team that can specialize in many areas and com-

plete the task efficiently. Watch out for the announcement next 

March!” 

Katherine Ostrouchov (4th from left)  

with her HATCH team mates.  

New Graduate Student Senate Representative   

GST has a 
new delegate 
for the UT 
Graduate 
Student Sen-
ate (GSS). 
After Viswa-

nathan Gurumoorthy ably represented GST for several years, 
the baton is being handed over to Megan Elliott. The GSS can 
serve as a conduit to the UT administration to discuss vexing 
issues that need attention. Please make your voices heard.  

Hello! My name is Megan and I am the 
new GST senator. I look forward to con-
tinuing getting to know you all and talk-
ing about how I can best represent our 
department!  



Gayle Purdy has a Mas-
ter’s degree from the 
University of Arizona in 
Applied Biosciences, and 
a B.S. degree from Arizo-
na State University dual 
majoring in MolecularBi-
osciences/Biotechnology 
and Sustainability. Her 
thesis work explored the 
effect of mine soil reme-

diation strategies on extra cellular enzyme activity 
as part of an environmental study for a proposed 
mining site. She has experience in the protein crys-
tallography workflow, particularly in DNA extrac-
tion and the transformation of polykedtide syn-
thase into E. coli. She is interested in applied re-
search problems related to furthering sustainabil-
ity through understanding sequence-structure-
function relationships. 
 

Mahbuba Ferdous has a 
B.S. and M.S. in Biochem-
istry and Molecular Biolo-
gy from University of 
Dhaka, Bangladesh. Her 
MS research was focused 
on endophytes, their 
interaction with plants, 
and purification of novel 
antibiotics. For the last 

two years she is working as a scientist at a govern-
ment research institute in her country where most 
of her work is focused on plant molecular biology. 
She has also been worked as a faculty at a univer-
sity for quite time. Her research interest includes 
plant-microbe interaction, plant regulatory path-
ways, genetic factors, human genomics and bioin-
formatics. She is looking forward to joining GST 
program to expand her knowledge and experience 
and gather new expertise in research. 
 

Sam Cothron has a B.S. in 
agronomy from Mississip-
pi State University in 
2022. While at MSU, Sam 
worked as a lab technician 
for a USDA-ARS unit fo-
cused on host plant re-
sistance in maize. Later, 
he worked as an assistant 
in the lab of Dr. Ling Li, 
which is focused on plant 

starch metabolism. Sam used physiological experi-
ments and generated overexpression mutants to 
identify key transcriptional regulators in the starch 
biosynthesis pathway. He is passionate about the 
potential of plant genetics to address issues facing 
global food security and bioenergy production. 

 

 

Andrew Amburn graduat-
ed with a B.A. in Biology 
from Maryville College in 
2020. His senior thesis 
focused on the chemical 
and biological molecular 
interactions that govern 
bacterial disinfection and 
inactivation for specific 
viruses. He has previously 
worked with Dr. Jennifer 
Morrell-Falvey, and Dr. 

John Cahill to co-write a python script which auto-
mated the peak-picking process for mass spec-
trometry data used in determining metabolite 
profiles of interacting rhizosphere bacteria. As a 
graduate student with interests in bioenergy pro-
duction, synthetic biology, and computational 
biology, he is excited to further his skillset in these 
and related disciplines. 

 
Emine Berfu Ozmen 
graduated with a BS in 
Biology from Ankara 
University, Turkey, in 
2022. Emine explored 
her passion in science 
in a variety of research 
settings. Starting in 
a plant molecular biolo-
gy laboratory at Ankara 
University she studied 

the transcriptome of plants under abiotic stresses. 
She continued with an internship at the center for 
stem cell research and development, at Hacettepe 
University, participating in a project about circadi-
an clock genes in human bone marrow mesenchy-
mal stem cells. In her final year in Leiden, The 
Netherlands, she learned molecular techniques 
such as gene editing with CRISPR-Cas9 as well as 
metabolomics.  

 
Brynn Biddle, from Clin-
ton, TN, graduated with 
her B.S. in 2021 from UT 
Knoxville, where 
she majored in biology 
with a concentration in 
biochemistry and cellu-
lar and molecular biolo-
gy (BCMB) and minored 
in chemistry. Her under-
graduate research was 

primarily conducted at the Oak Ridge National 
Laboratory under the mentorship of Dr. Sindhu 
Bhowmik. She applied machine learning and deep 
learning algorithms to molecular dynamics data to 
better understand the structure of certain proteins 
under specific conditions. Brynn is extremely excit-
ed to return to both UTK and ORNL for her doctor-

al training. She is interested in regenerative medi-
cine and computational biology.  
 

Mitchell Long graduat-
ed with a BS in Biology 
and Chemistry in 2020, 
then an MS in Biology 
in 2022, from East Ten-
nessee State Universi-
ty.  Through a previous 
research focus on spi-
der behavioral ecology 
with Dr. Thomas C. 

Jones at ETSU, Mitchell fostered an interest in 
genetic optimization in natural systems and looks 
forward to applying similar concepts in model 
organisms of industrial interest.  He hopes to learn 
programming and modeling techniques to effi-
ciently identify genetic targets and the gene ed-
iting techniques necessary to make further optimi-
zations a reality for a career in the biotechnology 
industry. 

 
Alvaro Rodriguez grad-
uated with a B.S. in 
nanotechnology engi-
neering with a focus on 
material science before 
earning an M.Sc. In the 
same field with a spe-
cialization in biophysics 
in an Erasmus Mundus 
program sponsored by 
the Katholieke Universi-

teit (KU) Leuven in Belgium. His interests took a 
turn into bioinformatics after a brief time at the 
University of Montreal, and he is looking forward 
to expanding his knowledge in the fields of ge-
nomic and proteomic data analysis. 
 

Alaa Ahmed has a B.S. in 
Biomedical Sciences and 
a concentration in Com-
putational Biology and 
Genomics from the uni-
versity of science and 
technology known as  
Zewail City, Egypt. She 
has co-authored two 
different research pro-
jects in which bioinfor-
matics was utilized to 

get better insights into applying personalized med-
icine. For graduate school, Alaa is looking forward 
to honing both her computational and wet-lab 
skills. Alaa has worked as a scientific reviewer and 
even as a children’s books curator and editor! 
Outside of academia, Alaa enjoys reading, taking 
care of her indoor plants, and creating new reci-
pes. 

Welcome, Class of fall 2022! 
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