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Self-Assessment / Narrative Adam Michael Reitzel, PhD Department of Biological Sciences, UNC Charlotte September 2014 Introduction After completing a Bachelor of Arts degree at Illinois Wesleyan University in 1999, I completed a Master of Science in the Department of Zoology at the University of Florida in 2002, where my research resulted in 9 publications. I completed my PhD in the Department of Biology at Boston University in 2008. I was successful in publishing 18 papers from my research and was awarded an individual STAR Fellowship from the EPA as well as the Belamarich Award for Outstanding Doctoral Research. Following my doctoral studies, I spent five years as a postdoctoral researcher in the Biology Department at Woods Hole Oceanographic Institution where I published 12 additional papers. For the last three years of my postdoctoral training I was awarded a NIH Postdoctoral Fellowship to study the conservation and expression of nuclear receptors and other genes involved in gamete differentiation. In 2012 I was excited to join the Department of Biological Sciences at UNC Charlotte as an Assistant Professor with the expectation to develop a research and teaching program with focus on Evolutionary Developmental Biology (“Evo-Devo”). In my first two years at UNC Charlotte I have dedicated myself to develop my research program, teaching, and service to be an effective and engaging member of the faculty. I have invested this time to develop my laboratory, recruit and train student researchers, initiate new research directions, seek and attain research funding, foster collaborations between my lab and other departments, develop new courses, and serve the university and my broader professional community. My overall professional goals are to develop an internationally recognized research group, to mentor students in research and teaching to facilitate their future goals, to become an effective teacher to excite and educate students in areas of biology, to contribute towards the continued successes of this university through service, and to advance my scientific field. In these first two years, I feel that my achievements to date signify that I am progressing in each of these directions and on a good trajectory towards promotion and tenure. The Department of Biological Sciences is an excellent place for me to continue realizing these goals. Below I summarize personal accomplishments in the scholarship of research, teaching, and service, highlighting particular areas of significance. Scholarship of Research My research is driven by utilizing marine invertebrates to understand the molecular mechanisms of development and responses to environmental stress. My lab primarily uses a species in the phylum Cnidaria, the sea anemone Nematostella vectensis, as a model for comparative genomics, the mechanisms of development, and the balance of deep conservation and novelty in protein function in animal evolution and adaptation. Recent advances in studies of animal evolution have shown convincing that despite dramatic differences in morphology, the genomes for animals are remarkably similar. The apparent discrepancy between similarity of genetic material but divergence in morphology, physiology, and behavior suggests that the mechanisms for evolutionary change in living species involve changes in how the same genetic 1
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material is regulated in different species. Thus, research aimed at understanding when and how genes are differentially expressed represents a cornerstone approach to understand the evolution of diverse developmental processes and the ability of species to respond to environmental challenges. I was provided a teaching release for my first year at UNC Charlotte to set-up my laboratory and establish my footprint here at UNC Charlotte to accelerate my path as an independent investigator. I took full advantage of this time and invested it to outfit my lab to conduct research, to initiate new collaborations, to publish research, to write grant proposals and to begin recruiting students in to my research group. Despite the short time frame, I had successes in each of these areas. Within the first year my lab was fully functional with reproductive colonies of Nematostella in culture. A central resource for my lab and the broader Nematostella community is an extensive set of populations I have collected from different locations in the United States and Canada. This set of animals is a unique research resource to my lab not represented by any other lab in the world. I also completed purchasing and set-up to conduct microinjection of embryos, a behavior analysis system, computing infrastructure, and all components for a molecular biology laboratory. Although the primary intent for my first year at UNC Charlotte was to prepare my lab for conducting research and training students, I attracted my first graduate student, Mr. Eric Kane, within a week of arriving on campus. Eric was a rotation student in the PhD program and was interested in the research directions of my future lab. Eric started in the lab a few weeks later and is now beginning his 3rd year of his dissertation to study the evolution and function of the oxidative stress response in Nematostella. Eric’s research compliments my research interests to understand the function of deeply conserved genes in animal evolution, especially in development and environmental stress. Beginning in this first year and expanding in my second, I have continued training students in the lab to conduct original, interdisciplinary research (see Teaching and Service sections). Each student researcher opens new, complimentary research areas in the lab that currently include the function of the circadian clock in Nematostella, salinity tolerance and the corresponding molecular stress response, and the expression of genes related to gamete development. In my first year at UNC Charlotte, I published a total of 7 publications (3 in 2012 [App. A1), 4 in 2013 [App. A2]) largely resulting from data collected during my postdoctoral fellowship. The publications covered the two broad research directions for my research group. Papers published in BMC Biology, Molecular Biology of the Cell, and Cell Reports presented results at the interface of phylogenetics, gene expression, and protein function to contribute to our understanding of how particular protein families have evolved in animal evolution and shared functions of these proteins in diverse lineages. Papers published in Molecular Ecology and Marine Ecology Progress Series where both focused on the utility of Nematostella has an ecological and evolutionary model for understanding adaptation to estuarine environments throughout its geographic range along the Atlantic coast of North American and the potential molecular mechanisms. Importantly, the research presented in Molecular Ecology was the first use of high-throughput sequencing to characterize genetic relationships of aquatic invertebrate populations and has garnered much discussion with my colleagues as well as citations in the literature. One paper, published in Integrative and Comparative Biology where I was lead author, resulted from research I conducted here at UNC Charlotte to describe the phylogenetic diversity and light-entrained expression of a group of transcription factors called PAR bZIPs. In 2014, I have thus far published four publications (App. A3) that show my continued productivity 2
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in research both in the area of using Nematostella and related cnidarians as models for evolutionary developmental biology and mechanisms of environmental response as well as utility of population genetics to characterize potential mechanisms of adaptation in natural populations of estuarine species. In my initial two years at UNC Charlotte I have submitted one internal grant proposal and fourteen external grant proposals to develop research directions in my laboratory (App. A4). I was awarded a Faculty Research Grant (2013-2014) to complete research to study the role of epigenetics in the development and environmental ecology of Nematostella (App. A5). This generous award permitted me to complete studies looking at the expression of genes instrumental the epigenetic mechanisms of animals, the shifts in the epigenetic landscape over development, and variation of epigenetic marks between natural populations. These studies laid the foundation for a NSF CAREER Proposal in 2013 that I plan to resubmit in 2015. I was awarded a Binational Science Foundation (BSF) Young Investigator Award to study evolutionary ecology and molecular adaptation of toxin genes in Nematostella (App. A6). This international research award is a collaborative project between my group at Dr. Yehu Moran’s group at Hebrew University in Jerusalem. This award reflects the combined strengths of my research on the genetic diversity, field ecology, and phylogeography of Nematostella with the protein expertise of Dr. Moran. This award has facilitated funding for Research Assistantships for my graduate students, field and laboratory work to continue developing Nematostella as an exceptional estuarine model system, and an international collaborative team for future research and funding. Many of my other proposals were written based on research conducted since starting at UNC Charlotte and reviewer comments will substantially improve future submissions (App. A7 – A8). Proposals have included other principal investigators from within the Department of Biological Sciences, from other departments on campus, and from other universities. These proposals were first submissions from which I have learned how to better shape my hypotheses and experiments as well as fit my research into particular mechanisms. I have resubmitted two of these proposals based on review comments and collection of additional preliminary data and they are pending. I also have submitted my first NIH proposal (R15) based on research I have conducted here at UNC Charlotte and published last year. One goal for my research program at UNC Charlotte is to develop a laboratory whose research has relevance and recognition by my domestic and international peers. Besides publishing my research in high quality journals I have presented my research through invited seminars, international meetings, and focused conferences. Since arriving in Charlotte, I have been invited to present departmental seminars at four universities in the southeast as well as the Department of Bioinformatics and Genomics here at UNC Charlotte. I have presented my research at four international meetings over the past two years (App. A9 – A12), including as a Plenary Speaker at the 3rd Nematostella Conference in Eilat, Israel (App. A13). The invitation to present as a Plenary Speaker was determined through discussion by my peers in the Nematostella community and based on my unique position studying genetically diverse populations of this species. Science is best practiced in collaboration with researchers that excel in each of their respective areas and can come together to answer questions that may exceed the individual ability of a single group. Beginning in graduate school I have initiated or attracted international collaborators to conduct team research projects utilizing Nematostella and other marine invertebrates to study ‘bigger’ questions in the evolution of development and molecular evolution. Since opening my lab in late 2012, I have fostered one domestic and two international 3
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collaborations to extend my research program here at UNC Charlotte and to broaden my research experiences for my research group. First, I have established a project with Western Washington University and UNC Greensboro to determine the role of mixed symbiont assemblages in cnidarian physiology. This summer I completed a metabolomics study with the dominant intertidal anemone Anthopleura elegantissima that provides the first study to determine the extreme diversity in metabolite signatures in these holobionts. This research was the basis for a NSF preproposal in 2014 (planned resubmission in 2015), a manuscript in preparation for publication, and a planned oral presentation at a conference in early 2015. My research in the population genetics and ecology of Nematostella initiated a collaboration with Dr. Sebastian Fraune (Germany), an expert in microbe assemblages in cnidarians, to study the dynamics of microbial symbioses in anemones collected from different estuaries. We have completed characterization of shared and unique microbes from anemones, have started a manuscript for publication, and plan to submit a proposal to the Human Frontiers grant program in early 2015. In addition, I expect that this research will facilitate discussions and potential future collaborations within the Department of Biological Sciences with faculty studying the role of microbes in ecosystems (Klotz, Oliver, Redmond) and animal physiology (Steck). The second international collaboration is with Dr. Sandie Degan (Australia), an expert in the sponge development and physiology, to study the circadian clock of a model sponge species. This research compliments my lab’s research to understand the antiquity and variation in circadian clocks in animal evolution as well as the role for some components of the clock in development. Together, these collaborative projects generate innovative directions for my research group, open new funding possibilities for extramural grant support, and elevate my research program. Scholarship of Teaching My goals for teaching at UNC Charlotte are to excite students about biology by integrating the basic principles and knowledge for a course with current ‘hot topics’ to make the material personal and relevant. I fully embrace the approach that students get personally involved in the exploration of a topic, whether in the classroom or in my laboratory. My teaching involves classroom teaching and individual instruction, primarily in the laboratory. 1. Philosophy statement My core philosophy about teaching is to provide the knowledge and promote an atmosphere where students are engaged and exploring in the biological sciences. I personally believe that each student should interact with the information presented within a course both to make the topics personally relevant and to individually place the material in a larger context. I work to achieve these personal connections to the material by utilizing writing and oral presentation assignments in all of my courses where students have the freedom to explore focal topics of interest to them. The present has been referred to as “the golden age of biology” due to rapid changes in our understanding of how the living world works. This classification stems from our ability to decipher the genomes of any living species, study the mechanisms of how an organism functions, and determine the shear diversity of species inhabiting the planet. Biology is exciting to me and in every class period I work hard to impart my enthusiasm and fascination with each topic. Evaluations from my students and peers have indicated my approach and style in the classroom to attain my goals are effective (App. B1). 4
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2. Classroom teaching My classroom teaching reflects the integrative nature of my research interests spanning evolution, development, and ecology. In fall 2013, I taught Developmental Biology (BIOL 4283) and Animal Development (BIOL 5283), an advanced course discussing the mechanistic and comparative principles of organismal development. In spring 2013 I created a new course for Masters and PhD students (BIOL 6000/8000): Evolution of Development and Disease, which was an exciting opportunity to develop a learning opportunity at the interface of development, disease, and evolution. In the fall of 2014 I have revived Conservation Biology (BIOL 4244/5244), an advanced course for our undergraduate and graduate students. My first teaching opportunity at UNC Charlotte was Developmental Biology (BIOL 4283) and Animal Development (BIOL 5283) in the fall of 2013 (App. B2). I redeveloped this course and adopted a new textbook to focus the material on comparative development and the central role of development in evolution. Students learned about the diversity of developmental processes, how these processes are transformed over evolutionary time, and the tools utilized to understand the mechanisms of development. To facilitate independent learning, each student wrote an individual research paper on a specific topic in development that peeked their curiosity. Students identified a research area, located and summarized recent progress in this area by reading primary scientific literature, and finally applied principles learned in class to identify questions for future research. To facilitate student communication and creativity, I also assigned group oral presentations on two occasions during the semester. One of these oral presentations, held on Halloween Day, allowed the students to identify their favorite mutation and describe its effects on development. The students strongly embraced this opportunity and came up with creative approaches in their presentation, including procuring specimens from CMC’s histology resources and fashioning costumes for the class to wear. Students’ feedback to this course were very positive, with perfect scores for the course and instructor rating, and flattering comments like “he really goes out of his way to provide help and constructive feedback” and, with regards to the course “I'm better for having experienced it.” (App. B3) Dr. Susan Peters observed one of my classes and commented “Well-organized, relaxed, inviting, interesting, professional, related to earlier knowledge – these are all terms that describe the strengths of this lecture” and “Dr. Reitzel is already a skilled teacher and I have every confidence that his student evaluations will attest to his excellence” (App. B4). For my second course, I developed an advanced special topics course for graduate students entitled Evolution of Development and Disease (App. B5). I wanted to develop a course to emphasize and explore the central role evolution plays in development and diseases as well as the intersection of these three disciplines. I integrated formal lectures to introduce concepts and recent findings with guest lectures by other faculty at UNC Charlotte and student led discussions of particular topics. Each student developed a presentation explaining the background and relevance of two studies that exemplify a particular topic. These presentations were followed by a student led discussion that resulted in many high-energy debates. Students also wrote a review and synthesis paper, where they explored the evolutionary aspects of their personal research project. Finally, each student wrote a mock grant proposal in the format for a NSF preproposal. For many students this was their first attempt at writing a grant proposal and thus a valuable experience for communicating their research ideas in the context of a proposal. The grant proposals were peer-reviewed within the class by other classmates. Student comments were 5
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enthusiastic and positive: “He is a great teacher with a very open mind and encourages his students to open their minds and see possibilities where they might not have before. I love that he challenges his students to think outside the box.”, “I not only learned a lot, but I was provided the tools to enhance my perspective on the biological world,” and “This is how a graduate level course should be taught” (App. B6). Dr. Ken Bost visited one of my classes and commented: [it is] “clear that communication between teacher and student was encouraged and open” and “a clear, articulate lecture to an attentive, knowledgeable audience …[and] an in-depth interpretation of the scientific literature that refuted commonly held bias with data, and not just an overview or survey of the field” (App. B7). For the current semester I have revived Conservation Biology in the Biology curriculum because I feel that this topic should be available to our students given the critical, timely issues covered in this discipline (App. B8). This course was last offered in 2008. I have developed this course with a focus on the understanding and practice of conservation biology through the lens of modern molecular techniques. Consistent with my teaching philosophy, students will write individual papers where they will research a species of conservation concern in North Carolina and will present a group oral presentation on a recent topic in current conservation management. Students will also develop a conservation initiative to apply to the UNC Charlotte campus. I have also invited practitioners in the field of conservation to present special guest lectures during the semester to provide the students a real world perspective on how material in class relates potential careers. These guest speakers include a resident researcher from the Fish and Wildlife Service, a Senior Scientist at the EPA, and the president for a population advocacy and research group from Washington D.C. It is my goal to excite students about how we understand and conserve biodiversity and to have them personally explore the material. 3. Integration of teaching & research and individual research instruction One of my favorite roles as a faculty member is to train and mentor student researchers in the laboratory. The time commitment to introduce students to how to design experiments, perform techniques, and analyze data is time well invested into making students more knowledgeable about how to do science. In my first two years I have mentored three graduate students, one honors student, and five undergraduate researchers. Besides the training in the lab I have worked hard to assist my students in presenting at scientific conferences, creating opportunities for extending their projects beyond the UNC Charlotte campus, and personalizing their learning in areas of developing educational programs. As mentioned above, Eric Kane is now a 3rd year PhD student in my lab studying the molecular biology of oxidative stress and development using Nematostella. He has presented his research at an international meeting in 2014 (App. B9), received a NSF-sponsored training fellowship to conduct research at Brigham and Women’s Hospital in Boston, and applied for external funding (NIH Predoctoral Fellowship, PADI Research Grant). I have facilitated advanced training for Eric’s research by organizing training workshops with my colleagues at other institutions to learn specific techniques (microinjection, spatial gene expression analyses) that have the additional benefit of connecting him to other researchers in our community. Ms. Vilayvone “Vanna” Sombatsaphay joined my lab in spring 2014 as an undergraduate researcher, where she studied the role of salinity in the development and gene expression of Nematostella. Vanna presented her research at the 2014 Undergraduate Research Conferences where she was awarded Honorable Mention for her oral presentation (App. B10). In fall 2014, Vanna has 6
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joined my lab as a Masters student where she will be continuing her research. She was awarded an Exceptional Masters Student Award (App. B11), reflecting her achievements and potential as a graduate student, and will present her research at an international meeting in January 2015. Besides conducting research in the intervening summer, Vanna was awarded a REU for a 5-week research experience in Brazil. In the past year I have created a new direction in my professional development to integrate teaching and research into the classroom setting. My second graduate student, Ms. Haley Pillars, joined my lab in spring 2014 as a non-thesis Masters student. Although Haley will learn research techniques as part of her Masters, her focus is the development of educational resources and activities for improving laboratories at the undergraduate level. To facilitate this training, I connected Haley with Mr. Parks Collins (Mitchell Community College) to create a series of laboratory activities to connect biodiversity and molecular biology as part of their Introductory Biology class. Under my guidance, Haley invested her summer in developing these activities that are being utilized in Mr. Collins’ classes this semester. This is an exciting opportunity for Haley to develop her skills to prepare her for her career interests in science education in a museum. This educational connection with Mr. Collins is part of a larger initiative by my group to connect community college students with research experiences at UNC Charlotte (see Service below). Secondly, I am creating laboratories to develop Nematostella as a “fast animal” experimental system for regular undergraduate laboratory instruction that is associated with general Biology, Cell Biology, and Genetics laboratories in our Department and that can be adapted as an economic laboratory instructional tool in a community college if not high school science laboratory. The first of these labs will be implemented into a Saturday Science lab for high school students through the Burroughs Wellcome Science Enrichment program connecting UNCC with Olympic High School Biotechnology School. I have committed significant time to mentor UNC Charlotte undergraduates in research. In my first year I attracted an undergraduate student, Ms. Ellen Humbel, to the lab to conduct research for credit and later complete her Honors research on the role of light quality on the circadian behavior of Nematostella. Ellen assisted in developing a behavioral monitoring system for quantitative tracking of circadian movement, a research area I had planned using Start-Up funds. Ellen’s research was presented at the annual Integrative and Comparative Biology Conference in 2014 (App. B12), where her attendance was funded by her successful application for the Nancy Edwards Undergraduate Travel Grant, and at the 2014 UNC Charlotte Undergraduate Research Conference, where she was award 1st place in Biological Sciences (App. B13). I currently have two new undergraduates working in my lab, Ms. Emily Israel and Mr. William Pressel, to conduct original research in the developmental biology of Nematostella. Service In my initial two years as a faculty member, I have dedicated myself to serve my department, University, and professional field through a series of service and personal initiatives. For the Department of Biological Sciences I have served as the co-sponsor for Tri-Beta, a member of the review committee for the inaugural Nancy Edwards Undergraduate Travel Award, and a member of the Graduate Committee. I served as the lead for development of the course proposal for Advanced Evolution (App. C1), a new required course for our graduate students as part of a revised curriculum. I will design and instruct this course in spring 2015. I have mentored and trained a number of volunteer research students, both from UNC Charlotte 7
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and other institutions, in my laboratory (App. C2). I am also the informal faculty advisor for a new initiative developed in consultation with some graduate students in the department to develop a mentor-mentee program to link our undergraduate and graduate student populations. We are currently developing goals and activities for this group to provide a resource for our undergraduates that are interested in pursuing graduate school, a point-of-contact for students beyond faculty members, and a valuable training opportunity for graduate students as mentors. I have also participated in service to the college and university. I have enjoyed serving as a faculty judge for the 2013 and 2014 Undergraduate Research Conference. Along with two other faculty members I evaluated oral presentations by our undergraduate researchers and was thrilled to see the progress and insights these young researchers contribute to our university. I look forward to expanding my service to the university by participation in the Charlotte Summer Research Scholars program in summer 2015. For my service, I am most proud of my community service to develop an educationresearch collaboration with Mr. Collins at Mitchell Community College. This service opportunity was provided by Dr. Klotz based on an inquiry he received from Mr. Collins prior to my arrival at UNC Charlotte. Since my arrival, Mr. Collins and I have developed a two-pronged approach to provide a more an inquiry-based education and research opportunity for community college students. First, as mentioned above, Ms. Haley Pillars have developed a series of laboratories currently being utilized in Mr. Collins courses to bring molecular biology and bioinformatics techniques to his students in the context of biodiversity. Second, I have initiated a path for exceptional students at Mitchell to conduct summer research in my laboratory. In the summer of 2014 I mentored three students from Mitchell to conduct research in both organismal and molecular biology. This experience was their first opportunity to conduct laboratory research. We had an excellent summer of productivity and learning. Mr. Collins and I plan to further develop and continue our research mentorship plan in upcoming summers. To facilitate this exchange I have requested funding for these undergraduate researchers in pending grant proposals at NSF and NIH. For my professional field, I have been an ad hoc reviewer for manuscripts from various journals in my field, a reviewer for domestic and international grant programs, and a member of professional societies. Over the past two years I have continued my service as a member of the steering committee for a NSF Research Coordinating Network (App. C3), where I have served for grant review and management for undergraduate and graduate students. This program has been an exceptional success providing unique opportunities for student training at the intersection of evolution, development, and ecology. I co-organized a symposium at the 2013 meeting of the Society of Integrative and Comparative Biology on the evolution of circadian clocks (App. C4). This symposium was funded by a conference grant from NSF where I was coPI and resulted in publication of 9 papers that will serve as an organizing volume for future research in this expanding field. I have also co-organized the annual Nematostella conference which as a valuable service to my research community for the exchange of ideas and fostering of collaboration.
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A. Scholarship of Research A1. A2. A3. A4. A5. A6. A7. A8. A9. A10. A11. A12. A13.



Publications for start date – end 2012 (BMC Biology, Molecular Biology of the Cell, Cell Report) Publications for 2013 (Integrative and Comparative Biology (2), Marine Ecology Progress Series, Molecular Ecology) Publications for 2014 (Development, Genes and Evolution, BMC Evolutionary Biology, BMC Genomics, Journal of Experimental Biology) Summary of grants funded, pending, and submitted Award letter from the Faculty Research Grant Award letter for Binational Science Foundation (BSF) Young Investigator Award Reviews from proposals from academic year 2012-2013 Reviews from proposals from academic year 2013-2014 Abstract from symposium talk at Society of Integrative and Comparative Biology (SICB) annual meeting 2013 Abstract from poster presentation at Society of Molecular Biology and Evolution (SMBE) annual meeting 2013 Abstract from talk at Coelenterate Biology conference 2013 Abstract from talk at Society of Integrative and Comparative Biology (SICB) annual meeting 2014 Abstract from plenary talk at Coelenterate Biology conference 2013



B. Scholarship of Teaching B1. B2. B3. B4. B5. B6. B7. B8. B9. B10. B11. B12. B13.



Summary of Courses and Teaching Evaluations Syllabus BIOL 4283/5283 Development Biology/Animal Development Students’ comments for BIOL 4283/5283 Peer evaluation of BIOL 4283/5283 by Dr. Sue Peters Syllabus BIOL 6000/8000 Evolution of Development and Disease Students’ comments for BIOL 6000/8000 Peer evaluation of BIOL 6000/8000 by Dr. Ken Bost Syllabus BIOL 4244/5244 Conservation Biology (offered fall 2014) Eric Kane’s abstract for poster presentation at Society of Integrative and Comparative Biology (SICB) annual meeting 2014 Vanna Sombatsaphay’s Honorable Mention award for oral presentation at 2014 Undergraduate Research Conference Vanna’s notification of Exceptional Masters Tuition Award Ellen’s abstract for poster presentation at Society of Integrative and Comparative Biology (SICB) annual meeting 2014 Ellen Humbel’s 1st place award for oral presentation at 2014 Undergraduate Research Conference



C. Scholarship of Service C1. C2. C3. C4.



Long form course proposal approved for Advanced Evolution Course Undergraduate and high school volunteer students mentored in my lab EDEN program facilitated through NSF RCN grant Symposium organized for 2013 SICB conference
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