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BCMB is Now Accepting Applications for Scholarships, Fellowships and Awards

March 6, 2024 by ljudy@utk.edu  

Each spring the BCMB department enjoys gathering for a reception that honors our undergraduates, graduate students, faculty and staff for their excellent work. Thanks to generous donations that have been made to the department, we have been able to offer scholarships and cash awards  to our most outstanding majors, staff and faculty members.


Filed Under: Featured 

Research Experience for Undergrads (REU)

February 23, 2024 by ljudy@utk.edu  

We are now taking application for the BCMB Research Experience for Undergrads (REU) funded by NSF – through March 31, 2024.


Filed Under: Featured 
Faculty Publications – 2023

December 1, 2023 by ljudy@utk.edu  
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Faculty Updates




	Rachel P. McCord received a College of Arts and Sciences Excellence in Research/Creative Achievement Award and a grant from Science Alliance StART (Support for Affiliated Research Teams).
	Gladys Alexandre and BCMB were given the 2022 NTID (National Technical Institute for the Deaf at Rochester Institute of Technology) Co-op and Career Center Outstanding Partner Award for involvement in mentoring Deaf and hard-of-hearing students.
	Albrecht von Arnim will assume a part time (33%) appointment to serve the UT-Oak Ridge Innovation Institute to continue as Director of the Genome Science and Technology graduate program. BCMB faculty have been among the more active in training students in the intercollegiate GST program. The GST program took its place as the third sister program in the Bredesen Center next to the programs in Energy Science and Engineering and Data Science and Engineering.
	Dan Roberts has retired from UT after over 35 years.
	Keerthi Krishnan was honored with the Undergraduate Research Mentor of the Year Award from Provost’s Office and an award for Outstanding Graduate Research Mentor from the Graduate Student Senate.





Postdoc and Graduate Student Updates




	Heng Li (McCord Lab) and Boomer Russell (Barrera Lab) were awarded Graduate Advancement Training and Education (GATE) Fellowships from the Science Alliance.
	Brandon Estrem (Wang Lab) was given a Division of Biology Cokkinias/Fite Award for Outstanding Scholarly Achievement by a graduate student.
	Hannah Hughes, postdoc in the Alexandre lab, won best poster by a postdoc at the BLAST (Bacterial Locomotion And Signal Transduction) XVII meeting.
	Debalina Acharyya (Prosser Lab) won first place in the 3-Minute Thesis (3MT) competition.
	Morgan House (Joshi Lab) won best post at the FASEB ER structure and function meeting.
	Boomer Russell (Barrera Lab) received the Graduate Student Senates Award for Excellence in Graduate Research.
	Mike Mykins was awarded a Herbert Freidberg Nachlas Postdoctoral Fellowship. He also was a college nominee for the Jimmy and Ileen Cheek Graduate Student Medal of Excellence.





Undergraduate Updates




	Congratulation to undergraduates who won Exhibition of Undergraduate Research and Creative Achievement (EURēCA) awards in the Natural Sciences Division: Vincent Terta, Angela Jo, Benjamin Bridges, Alexandra McBryar, Joseph Martin, Shabre Eskridgé, Raegan van Wirt, Sanaz Hossain, Renata Dos Reis Marques, Christiane Alvarez.
	Trinity Rose Shultz received an Appalachian Students Promoting the Integration of Research in Education (ASPIRE) scholarship to conduct summer research in the Krishnan lab
	Breanna Ceesay received a Faculty Research Assistant Fellowship (FRAF) to conduct summer research in the Krishnan lab
	Joseph Martin was awarded an Advanced Undergraduate Research Activity (AURA), to conduct summer research in the Krishnan lab





Alumni Updates




Jordan Roach (class of 2016) received a UT Volunteer 40 under 40 award during the annual reception.




Congratulations to the 2022-2023 MS and PhD Graduates: Yujie Ye, Amie Sankoh, Mike Mykins, Scott Carlew, Mark Edens, Anwesha Dasgupta.
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Fighting Candida Virulence




Candida albicans is a fungal human pathogen that causes severe disease by infecting epithelial and immune cells. C. albicans secretes candidalysin, a virulence factor that is required for infection. Candidalysin is a peptide that perforates the lipid membrane that coats cells. This damages the integrity of human cells and initiates the infection process. However, the molecular mechanism that candidalysin uses to form pores is not known, in part due to difficulties in probing interfacial membrane processes with high resolution. 




Research in the Barrera lab has started to get around this problem. Boomer Russell, a graduate student in the Barrera laboratory, is first author on a manuscript published in eLife that unravels how candidalysin works. It turns out that candidalysin uses a molecular mechanism that has never been observed. Against all expectations, candidalysin peptides get together in solution with high affinity, forming a polymer. These polymers close to form loops, which then bind to membranes and form a membrane pore. 
This quite unexpected mechanism is reviewed in an article written by Russell and another graduate student in the lab, Jen Rybak in The Journal of Biological Chemistry. Understanding the candidalysin mechanism will allow for the development of drugs that block its role in fungal infection of humans.






























Ethylene Priming to Grow Bigger and More Stress Tolerant Plants




Ethylene is a gaseous plant hormone that affects plant growth and stress responses. Its practical applications in horticulture, such as ripening bananas, are common knowledge. The Binder lab recently made several advances to understand ethylene signaling. In collaboration with long-time collaborator Eric Schaller at Dartmouth College, they published an article in the Proceedings of the National Academy of Sciences that combines computational and experimental approaches to understand the structural basis for the high affinity binding and signal propagation by ethylene receptors. 




A second collaboration with the lab of Gyeong Mee Yoon at Purdue University published in Nature Communications expands our understanding of the spatiotemporal dynamics involved in ethylene signaling components down-stream of the receptors. Most recently, the Binder lab, in collaboration with Dan Roberts, found that transiently treating germinating seeds with ethylene causes a priming effect leading to large increases in both plant growth and stress tolerance which persist throughout the plants’ lifetime. This discovery, published in PNAS-Nexus, is particularly exciting since growth and stress tolerance usually exhibit an inverse relationship. 




Lead author Eric Brenya, a postdoctoral researcher in the Binder lab, highlights the potential of this finding for horticulture and agriculture: “Given the challenges posed by global warming and diminishing arable land, these discoveries are crucial in sustaining the growing human population.”




The Binder lab is now determining the mechanisms for this priming with funding from a recently awarded NSF grant.






























Dynamics of G Protein-Coupled Receptors




G protein-coupled receptors (GPCRs) carry out diverse and important functions and are the target of many therapeutic drugs. The Lamichhane lab continues unraveling the dynamics of GPCRs using single-molecule fluorescence microscopy. 




Recently, they made progress to better understand how GPCRs function by characterizing the dynamics of helix 7 of the human A2A adenosine receptor. These findings, published with graduate student Shushu Wei as lead author in Structure, illustrate that there is a critical intermediate conformational state that has been missed in the currently available structures of this receptor. They also showed that the conformational dynamics of these receptors are temporally ordered, which has implications for understanding how agonists and antagonists affect these receptors and could lead to better drug design to target these receptors. They also have made progress in understanding the dynamics of the extracellular domain of the glucagon receptor, which is important in carbohydrate homeostasis. 
Their findings, detailed in Journal of Biological Chemistry, provide information for the development of therapeutics for diabetes and underscores the lab’s commitment to advancing our knowledge of molecular interactions and conformational changes of these important receptors. These studies were made possible because of an R35 Maximizing Investigators’ Research Award from NIH to Lamichhane.






























Nature’s Artistry: Exploring the Mesmerizing World of Plant Shapes and Forms




From towering trees with sprawling canopies to delicate vines that elegantly entwine, from the intricate geometry of fern fronds to the symmetrically layered petals of a flower, the diversity in plant shapes is truly captivating. 




All above-ground organs of plants originate from the shoot apical meristem (SAM), a group of undifferentiated stem cells located between the cotyledons of an embryo and later at the apex of a plant’s stem. Even though cells are constantly growing and dividing, the size of the SAM remains unchanged throughout development due to a tight balance between cell proliferation and incorporation of cells into forming organs. 




Researchers in the Shpak lab study cell-cell communications in the SAM. Recently, they uncovered that two signaling pathways are necessary to promote the differentiation of organs in the periphery of the SAM. This research, published in Development, shows that when these signaling pathways are nonfunctional, the SAM grows bigger and bigger but never can form stems, leaves, and flowers. The pathways inhibit the expression of a transcription factor that promotes stem cell identity.
More recent research from the Shpak lab published in Plant Physiology indicates that there is a complex interplay between auxin and other signaling pathways to regulate SAM. Currently, members of the lab are studying signaling that promotes the initiation of leaves and regulates the shape of flowers and the formation of ovules. This work will help us to uncover the molecular mechanisms responsible for the kaleidoscope of plant shapes and forms.
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Former BCMB graduate student Amie Sankoh (PhD ’23) gave the commencement address for the Spring 2023 ceremony. Sankoh’s life story is one of determination and focus. She grew up Deaf during the civil war in Sierra Leone, where she had to overcome many barriers including communication.




Research and STEM opportunities are extremely rare for Deaf individuals, yet she earned a science degree at the Rochester Institute of Technology prior to entering the doctorate program in Biochemistry & Cellular and Molecular Biology at UT. Here she studied the role of hormones in plant-pathogen interactions in the lab of Tessa Burch-Smith. Last year, Sankoh made news when she became the first Deaf Black woman to earn a STEM doctorate. 







Filed Under: newsletter 
New Faculty Spotlight: Sarah Shelby
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Assistant Professor Sarah Shelby has long been fascinated by biology. 




“Even back in my years as an undergraduate chemistry major, I was a little bit in awe of the complexity found in biological systems, and have been deeply curious about how complex structures in the cell are fundamentally shaped by basic chemical and physical forces,” she said.




Shelby did her PhD at Cornell University, where she took advantage of a new form of fluorescence microscopy called “super-resolution microscopy.” This method can resolve structures in intact cells as small as 10–20 nanometers, which is ten times smaller than what is possible with conventional fluorescence microscopy. The ability to “see” features so small provided access to the inner workings of complex cellular structures like the plasma membrane, and a new avenue to understand how cells sense and respond to cues from their environment.




“I first used this method in my PhD work to image clustering and dynamics of the IgE receptor, which is the immune receptor in mast cells responsible for allergic responses,” said Shelby.




As a postdoc at the University of Michigan she focused on how interactions between lipids organize plasma membrane components, and how membrane organization impacts signal transduction from cell surface receptors. Lipid-lipid interactions are fascinating because even though they tend to be relatively weak and non-specific compared to interactions between proteins, collectively they lead to non-uniform mixing of the “2D fluid” of the plasma membrane, including its constituent proteins. This effectively compartmentalizes signaling biochemistry on the membrane surface in a similar way that organelles compartmentalize different cellular functions.




“Using super-resolution microscopy, I was able to directly image lipid domains around B cell receptors and show that these domains concentrate key receptor signaling partners in a way that promotes signal transduction,” she said.




She is extending this research at UT.




“I am studying a new receptor system, known as Chimeric Antigen Receptors or CARs,” said Shelby. “CARs are part of a new class of immunotherapy treatments where immune receptors are engineered to direct the immune system to fight cancer. I’m very interested to see if we can use what we know about how plasma membrane structure and organization regulates native immune receptors to investigate how CARs trigger immune responses, and even come up with strategies for how CARs can be improved. We will use super-resolution microscopy to visualize CAR signaling interactions in the plasma membranes of live cells during the initiation of the cellular response.”




Since arriving at UT, she has been building a super-resolution microscope. This is an entirely custom instrument and will be put together as a team effort between Shelby and students in the lab.




“The microscope will be our main experimental tool and I’m excited about involving students in the process because this kind of hands-on experience will give them an opportunity to learn how it works from the bottom up,” she said. “This way, we’ll be in a great position to execute on new ideas and applications for super-resolution microscopy, and push the limits of what the technique is capable of.”




Research in the Shelby lab is interdisciplinary and students will use methods based in a variety of fields including cell biology, biochemistry, biophysics, optics and instrumentation, and quantitative image analysis. 




Shelby joined BCMB in February 2023 and is team-teaching BCMB 401 (Biochemistry 1) this fall. Outside the lab and classroom, she is an avid hiker and camper and is looking forward to exploring the Smokies. She also enjoys cooking, gardening, and biking around town.
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Logan Dunn was initially not interested in science.




“I was a teenager who had zero percent interest in science in general,” he said. “After graduating from high school, I chose what I consider to be the best route for someone who had no idea what they wanted to do with their life: the military. I was a medic in the US Army for seven years. After serving four years on active duty, I chose to come home and use the GI Bill to attend college. I initially wanted to go to medical school, but this changed about five weeks into my first semester. My first science class with an associated lab was General Chemistry I, and I loved my time in lab. I developed great relationships with my professors at Pellissippi State Community College.”




After graduating summa cum laude with an AS in biology from Pellissippi State, Dunn transferred to Maryville College to obtain a BS in biochemistry. During this time, he also participated in the Biophysics NSF REU program hosted at Clemson University, where he used confocal, hyperspectral, and multiphoton imaging modalities to evaluate the cellular uptake and biocompatibility of single-walled carbon nanotube imaging probes. 




While at Maryville College his advisor, Professor Angela Gibson—who obtained her PhD from BCMB—suggested Dunn apply to the BCMB graduate program.




“I chose to join BCMB because I felt like BCMB had all of the tools for science,” he said. “I also enjoyed my interviews with faculty during the recruitment process.”




Dunn arrived at UT with an interest in neurobiology.




“As a teenager, my maternal grandmother was diagnosed with Alzheimer’s disease, and this was a progressively horrible experience for my family,” he said. “When I came here to interview for BCMB, I was interested in working with Professor Keerthi Krishnan, who studies a neurodevelopmental disorder called Rett Syndrome. While a different disorder/disease, my perspective is graduate school is a means to an end—meaning we are here to gain the skills and learn the techniques to ultimately go off into the sunset and do the things we really want to do. Professor Krishnan and I hit it off in my initial interview and during my rotation. I really enjoyed my time in the lab as well as the people in it. And here I am 2½ years later in the Krishnan lab.”




Dunn is currently working on purifying a protein, MeCP2, from female mouse brains that is linked to Rett Syndrome. He plans on analyzing MeCP2 for post-translational modifications using mass spectrometry. Studies on neural activity-dependent post-translational modifications are typically carried out on cultured neurons. Carrying out this research in brains will be challenging, but rewarding because it will help to answer what controls Rett Syndrome. Dunn was awarded a prestigious grant from the NSF Graduate Research Fellowships Program to carry out this research. 




“This fellowship has allowed me to focus on research without having to balance time between lab work and teaching,” he said. “Since being awarded the fellowship, I’ve published one first-author paper with a second manuscript in the final stages of publication.”




When not in the lab, Dunn takes care of his Bernese Mountain Dog, two cats, and two Holland Lop rabbits: “All of which I just found out I’m allergic to.”
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Morgan House originally planned on attending medical school. But, her undergraduate research experience at UT in the lab of Professor Mariano Labrador made her realize she had a passion for research. 




“I have always been interested in science, asking questions, and problem solving,” said House. “As I grew up, I watched many of my family members suffer from cancer and disease. I wanted to help somehow, and I thought that becoming a medical doctor was a way I could make a difference. During undergraduate school, I became aware of other job opportunities in science such as a research scientist. After spending time in my undergraduate research lab conducting experiments and generating data, I realized that going to graduate school would be the best fit for me and my future goals.”




Once she joined the BCMB graduate program, House chose very different areas of research for her rotations: microbiology, plant biology, and cell biology. She ended up joining the cell biology lab of Professor Amit Joshi where she is studying organelle biogenesis from the endoplasmic reticulum membrane. 




“I joined this lab for a few reasons, one being microscopy,” she said. “I really enjoy being able to see what is happening in cells in real time. Another reason I was interested in the Joshi Lab is because of the implications of our research in human health. My research is centered around understanding how cells store fat in the form of lipid droplets using baker’s yeast as the model organism. With obesity and metabolic disorders being major health issues in the US, it is important to understand how excess fat is stored and utilized by the body. I hope that one day my research may have an impact on those suffering from these conditions.”




House recently presented her research at the Federation of American Societies for Experimental Biology (FASEB) Endoplasmic Reticulum conference in Melbourne, Florida. She was asked to give a talk based on her poster and won a best poster award. 




“This experience gave me some new friends and contacts, and furthermore gave me confidence in myself as a researcher,” she said. “One of the best parts of BCMB is the community that we have. I always feel like I have someone to reach out to if I need help with my research or with personal problems. I think we are very collaborative and have a community that feels like a family.”




In her spare time, House enjoys collecting and caring for her houseplants and outdoor plants, playing the piano, and singing. She also loves Vol sports, so you can always catch her watching a game and sometimes attending them.
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Professor Dan Roberts, who arrived at UT in 1987, retired in December of last year. His internationally recognized research program focused on several aspects of plant biology, including the role of calcium signaling, abiotic stress responses, the biology of root nodules, aquaporins and related transporters, and RNA homeostasis. 




Past researchers in his lab note that Roberts was a rigorous mentor who taught them many important lessons on how to be a scientist. As his first lab technician John Cobb (now professor at the University of Calgary) noted, “From a science perspective, I would say I really learned the importance of scientific rigor from Dan and I still carry many lessons from him into how I manage my own lab here in Calgary. I try to channel a bit of Dan when I tell one of my students how things should be done.” 








Roberts was also very active in undergraduate education, in particular taking the lead in designing and implementing core BCMB classes. He is probably remembered by many undergraduates as the instructor of the infamous BCMB 401 (Biochemistry 1) taken by BCMB majors and pre-health students. Roberts made many contributions to our department as a faculty member and department head and in the last few years ran our highly successful, NSF-sponsored research experience for Deaf and hard-of-hearing undergraduates. In retirement he is finishing up several manuscripts from the lab, spending more time with family, and playing the bass guitar. 
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