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Overview: The goal of this lecture series is to demonstrate and experience the language and organization that scientists use to convey and share ideas and data with each other and with the public.  Each lecture in the series is given by current Postdoctoral Fellows from various departments.  These Fellows are highly trained in their disciplines and perform complex experiments to test their hypotheses.  There lectures will be examples of real-world cutting-edge science.  This series is designed to increase and deepen each student's understanding of her or his own summer research and will aid student preparation of a poster highlighting their research, culminating in a Capstone Poster Session at the end of the Program.

	Date
	Time
	Room
	Lecture Topic
	Instructor

	Tuesday, June 21
	11 am
	A2053
	Using bacteria to clean radioactive waste
	Dr. Rok Tkavc

	Tuesday, June 28
	11 am
	A2053
	Intrinsic B cell defects in BENTA disease
	Dr. Swadhinya Arjunaraja

	Tuesday, July 5
	11 am
	G252
	Analysis of Regenerative and Degenerative Processes in Experimental Traumatic Brain Injury
	Dr. Genevieve Sullivan

	Tuesday, July 12
	11 am
	A2053
	Small molecule inhibitors targeting the Ubiquitin Proteasome System (UPS)
	Dr. Mahlet Abera

	Tuesday, July 19
	11 am
	A2053
	Drosophila (fruit fly) is an excellent model to study human health and disease
	Dr. Aditya Sen

	Tuesday, July 26
	11 am
	A2053
	The ‘Chlamydia anomaly’: Do cell walls still define bacteria?
	Dr. George Liechti

	Tuesday, Aug. 2
	11 am
	A2053
	Interaction of RGS4 with Mu opioid receptor
	Dr. Rema Santhappan

	Tuesday, Aug. 9
	11 am
	TBD
	Insights into Stages of Type IV Pilus Biogenesis
	Dr. Courtney Petro

	Tuesday, Aug. 16
	11 am
	TBD
	Small groups to share posters
	multiple faculty

	Friday, August 19 - USRTP 2016 Capstone Poster Session



June 21: Dr. Rok Tkavc, Postdoctoral Fellow, Dept. of Pathology
Title: Using bacteria to clean radioactive waste
Description: The application of biological processes to the treatment of environmental radioactive wastes is an expanding area of environmental biotechnology. Radionuclides are commonly found at US Department of Energy sites, frequently occurring together with heavy metals and fuel hydrocarbons, at pH values below 2. Because of the inherent danger and expense of cleanup of such sites by physiochemical processes, bioremediation methods are being developed for in situ stabilization and cleanup of contaminated ground and groundwaters. To date, the most developed microbial treatments proposed for radioactive sites involve the extremely radiation-resistant bacterium Deinococcus radiodurans, which has been engineered to express metal-reducing and organic toxin-degrading functions under high-level chronic gamma-radiation. However, the use of Deinococcus spp. is limited by their great sensitivity to low-pH. The talk will present alternative microbial bioremediation strategies that are currently being pursued, such as directed evolution of acid-resistant Deinococcus spp. and isolation of polyextremotolerant microorganisms from various environments.
[bookmark: _GoBack]June 28th: Dr. Swadhinya Arjunaraja, Postdoctoral Fellow, Dept. of Pharmacology
Title: Intrinsic B cell defects in BENTA disease
Description: Our lab recently discovered a rare genetic disorder we termed BENTA (B cell expansion with NF-κB and T-cell Anergy). BENTA disease is caused by a mutation in the protein CARD11, a critical signaling molecule in certain types of white blood cells such as B and T lymphocytes. Following cell stimulation, CARD11 is required for the activation of a transcription factor complex known as Nuclear factor of κB (NF-κB) that is responsible for the expression of genes involved in cell survival, cell division, and immune functions. BENTA patients present with enlarged spleens and lymph nodes because of excessive accumulation of B lymphocytes, which may predispose them for lymphoma development. We discovered that specific mutations in CARD11 contribute to elevated NF-κB activity in these patients. BENTA patients also display signs of primary immunodeficiency such as frequent infections and poor vaccine responses. Using purified B cells from our BENTA patients, we can show that these B cells do not differentiate properly or secrete antibodies in cell culture. Despite these differentiation defects, BENTA B cells were resistant to cell death and survived better in culture compared to normal donor B cells.  Thus, our studies provide important clues to explain elevated B cell numbers and poor antibody responses in BENTA patients. 

July 5th: Dr. Genevieve Sullivan, Postdoctoral Fellow, Dept of Anatomy, Physiology and Genetics
Title: Analysis of Regenerative and Degenerative Processes in Experimental Traumatic Brain Injury 
Description: Neural stem cells (NSCs) and progenitor cells reside in the germinal niches of the brain (the subventricular zone and dentate gyrus of the hippocampus), and have the potential to repair the brain following traumatic brain injury (TBI).  However, the response of NSCs to repair damaged tissue is often insufficient. Therefore, patients with moderate and severe TBI often suffer with permanent disability. 
In order to develop effective therapies to promote repair of brain tissue, it is necessary to first determine the degenerative (cell damage, cell death, neuroinflammation) and regenerative (cell replication, cell migration, replacement of cells that are lost) cell and molecular processes that occur following TBI. Analysis of brains from TBI patients often shows damage in white matter regions. The corpus callosum is a white matter region that contains many neuronal axons that are myelinated by oligodendrocytes and is located adjacent to the subventricular zone. To study degenerative and regenerative processes in the corpus callosum, we modified a mouse model of traumatic axonal injury (TAI) to produce damage in the axons of neurons, demyelination, and inflammation, primarily in the corpus callosum.  We also investigated the NSC response following TAI. NSCs in the subventricular zone respond to sonic hedgehog (Shh) signaling, which has important regenerative roles. Therefore, we utilized transgenic mice to label NSCs responsive to Shh two and three days post-TAI. Analysis of brain tissue was carried out to 6 weeks post-injury. Although regenerative processes were observed following TAI, axon damage, myelin abnormalities, and inflammation persisted in the mouse brain out to 6 weeks post-injury.  Additionally, NSCs in the subventricular zone responding to Shh were decreased 2 weeks following TAI.  These findings indicate the TAI model would be useful for investigating therapeutic strategies to promote repair following TBI.  Furthermore, modifying the NSC response through Shh signaling may be an effective strategy for enhancing repair.

July 12th: Dr. Mahlet Abera, Postdoctoral Fellow, Dept. of Anatomy, Physiology and Genetics
Title: Small molecule inhibitors targeting the Ubiquitin Proteasome System (UPS)
Description: Ubiquitin tags proteins for proteasomal degradation and regulates protein turnover. The UPS consist of enzymes that link a chain of ubiquitin onto substrate proteins. Three enzymes are required for ubiquitination; E1 (ubiquitin-activating enzyme), E2s (ubiquitin-conjugating enzymes) and E3s (ubiquitin-protein ligase). E3s recognize a specific protein substrate and catalyzes the transfer of activated ubiquitin. My research involves identifying and characterizing small molecule inhibitors of E3s to treat spinal muscular atrophy (SMA). SMA is a neurodegenerative disease that results from a loss of SMN1 gene. SMA patients retain two or more copies of a backup gene, SMN2, which produces SMN protein that is quickly tagged with ubiquitin and degraded by the proteasome. Increasing the amount of SMN protein produced from the SMN2 gene is the main focus of current SMA therapeutic development. Mind bomb1 (Mib1) is an E3 ligase that ubiquitinates and thus targets SMN for proteasomal degradation. In our studies, we identified a small molecule inhibitor of Mib1, ML372, that blocks the interaction of Mib1 and SMN and prolongs the SMN protein half-life. Remarkably, the small molecule also prolongs the survival and improves motor function of SMA mice. Current studies involve determining precisely how the compound works and potentially improving it for human therapy.

July 19th: Dr. Aditya Sen, Postdoctoral Fellow, Dept. of Molecular and Cell Biology
Title: Drosophila (fruit fly) is an excellent model to study human health and disease
Description: Model organisms are like sophisticated biological laboratories to study in-depth molecular mechanisms associated with various biological processes. Scientists use model organisms along with tissue and cell culture systems to address many complex mechanisms in simplified versions. But this is important and in some instances, it is a prerequisite for many translational research related to human health and diseases.  Like any other model organisms, Drosophila possesses many unique characteristics to be a model. Although, a human is much bigger and complex than a tiny fruit fly, you will be surprised to know that human genome encodes only 1.5 times more protein than fruit fly. Moreover, 70% of genes associated diseases are common in these two species. In this short discussion you will be familiar with the powerful drosophila system, genetic tools to study cell biology and a brief introduction about mitochondrial dynamics and diseases related to dysfunctional mitochondria.

July 26th: Dr. George Liechti, Postdoctoral Fellow, Dept. of Microbiology and Immunology
Title: The ‘Chlamydia anomaly’: Do cell walls still define bacteria?
Description: Bacteria are the most prevalent form of life on the planet. They have colonized every known environment, from deep sea thermal vents on the ocean floor, to the crevices inside rocks present on our highest mountain peaks. Even within our own bodies, it is estimated that there are at least ten bacterial cells present for every one of ours. There are bacteria capable of living within the acid of the human stomach, and even within our own cells. Microbes are able to thrive in such a broad range of ecosystems due to their innate ability to survive for extended durations in otherwise harsh environments. Arguably the most important survival factor that bacteria possess is their cell wall, a rigid and yet dynamic structure that shields microbes from their external environment. Bacteria rely on this extracellular shell not only for protection, but also for one of the most the fundamental process of life: cell division. This cell wall is so critical to bacterial survival that the majority of our antibiotics discovered to date function by directly targeting this structure, and by studying how it is made and functions we can learn a tremendous amount about a microbe’s physiology.
Our research group studies the intracellular bacterial pathogen Chlamydia, which has co-evolved within human and other vertebrate hosts for hundreds of millions of years. In humans, it is the leading cause of infectious blindness and bacterial sexually transmitted infection globally, with over 300 million individuals currently infected. Despite being first identified nearly a century ago, almost nothing is known about this bacterium’s most rudimentary, physiological processes. Chlamydia species were long thought to lack peptidoglycan, the major building block present in bacterial cell walls and our group was the first to identify peptidoglycan in these organisms.  We found that Chlamydia is unique among all other bacteria in that instead of a cell wall, it appears to arrange its peptidoglycan in a thin, ring-like structure at the microbe’s mid-cell. Peptidoglycan is recognized by our immune system, and we hypothesize that this bacterial pathogen has evolved to limit its cell wall in order to evade detection by its human hosts.

August 2nd: Dr. Rema Santhappan, Research Associate, Dept. of Pharmacology
Title: Interaction of RGS4 with Mu opioid receptor 
Description: Opiates like morphine relieve severe pain by activating Mu opioid receptors (MOR) in the nervous system. When morphine binds to cell surface receptors, an intracellular signaling cascade is activated by promoting the binding of GTP to specific G proteins. The activated G protein (αo-GTP) in the spinal cord initiates the activation of an intracellular pathway, including the inhibition of adenylyl cyclase, that leads to the relief of pain. Repeated opioid use leads to tolerance and dependence, a process that involves modifications of signal transduction, including changes in receptor desensitization and internalization. RGS proteins (Regulators of G protein Signaling) in the nervous system have been found to be capable of increasing the rate of hydrolysis of GTP that is bound to G proteins. When GTP is rapidly hydrolyzed, the signaling pathway is inhibited. There are approximately 30 known RGS proteins; evidence suggests that RGS4 may be one of the RGS proteins that ‘turns off’ MOR signaling. Currently, it is not clear if RGS proteins associate directly and indiscriminately with all G proteins in a cell or if RGS proteins are attracted only to G proteins that activated by a specific receptor. Our laboratory has used anti-MOR to immunoprecipitate the MOR in association with endogenous RGS4. We also demonstrated that activation of MOR could cause the G protein Gαo and Gαi3 to bind to recombinant RGS4. In a functional assay, we showed that recombinant RGS4 could noncompetitively diminish Mu receptormediated inhibition of adenylyl cyclase activity. These findings identify RGS4 as an RGS protein that negatively regulated MOR signaling.

August 9: Dr. Courtney Petro, Postdoctoral Fellow, Dept. of Microbiology and Immunology
Title: Insights into Stages of Type IV Pilus Biogenesis 
Description: Enteropathogenic Escherichia coli (EPEC) is a bacterium capable of causing diarrhea. EPEC infections are most often seen in children in under-developed countries.  A structure on the surface of the cells called the Type IV Pilus (TFP), allows EPEC cells to attach to host cells and cause infection. There are many proteins required for TFP expression. In EPEC 13 proteins are required for T4P formation. This complex machine has protein components in the cytoplasm, the inner-membrane, the peripasm, and the outer-membrane that work together to polymerize the pilus. Little is known about the specific protein-protein interactions, or the order of events that allow for extension of the pilus fiber through the outer-membrane.
	Using a variety of biochemical techniques, I isolated specific interactions between components of the T4P machine. Bundlin is the protein that makes the pilus fiber; it needs to be acted upon by the machine to allow for incorporation in the pilus. I was able to measure an interaction between bundlin and two specific components of the T4P system. Bundlin interacts with BfpC, a protein that is embedded in the inner-membrane and BfpU, a protein that is in the periplasm. The interaction between bundlin and BfpU in the periplasm also allowed me to test what other proteins are required to allow bundlin to interact with BfpU. This work has expanded our understanding of the necessary protein-protein interactions, and the order of events during T4P assembly.
