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  CMOP Undergraduate Intern Mentoring Opportunity

Deadline:  March 27, 2009
Selections Announced:  April 3, 2009
Name/Title/Institution(s) of senior mentor(s):

Michiko M. Nakano, Research Associate Professor, OHSU


Name/Title/Institution(s) of frontline mentor(s):

Sushma Kommineni, PhD student, OHSU
Project Title:  REU supplement: Anaerobic gene regulation in Bacillus subtilis

Context for Project:  Submitted to NSF as a REU supplement to the existing grant

Request for an REU Supplement 

This is the request for REU supplement to MCB0818350 (PI: Michiko M. Nakano).  The aim of the current NSF-funded project (MCB0818350) entitled “Anaerobic gene regulation in Bacillus subtilis” is to elucidate the mechanism by which B. subtilis activates transcription of genes involved in nitrate respiration.  One central hypothesis is that the NsrR transcription regulator senses NO, which is generated during nitrate respiration, through an Fe-S cluster, leading to transcriptional activation.  The research involves molecular genetics/biology, biochemistry, and spectroscopy, which provide an ideal multi-disciplinary training opportunity for undergraduate science students.  The funds will be used to support two undergraduates (Mr. William L. Odette and Ms. Alexandra Rios) for summer research internship.

Brief Description/ Proposed Outcomes/Broader Impact:
The form and nature of each prospective student’s involvement in the research project

Mr. Odette will carry out in vitro work to elucidate how NsrR regulates transcription of ResD-controlled genes.  He will learn how to purify proteins both under aerobic and anaerobic conditions.  To determine the extent of the Fe-S coordination in NsrR, UV-VIS spectrum and colorimetric assay will be carried out.  Using fluorescence anisotropy assays, he will measure the binding affinity of aerobically and anaerobically purified NsrR to the nasD promoter.  Ms. Rios will engage in identifying the cis-acting sequence of nasD required for NsrR-dependent regulation.  The study will involve PCR-based mutagenesis, and measuring the promoter activity using lacZ reporter gene.  The mutant promoters with altered regulation will be examined for their affinity to NsrR using fluorescence anisotropy measurement, with the help of Mr. Odette.

Our department houses the NSF-funded Science and Technology Center for Coastal Margin Observation and Prediction (CMOP).  CMOP hosts a dozen summer undergraduate interns every summer.  The REU activity conducted by CMOP is well organized, including weekly brown bag meetings, field trips, and a presentation meeting of final reports.  Mr. Odette and Ms. Rios will be involved in these activities so that they will have an opportunity to learn about research in fields other than their own.  These disciplines include environmental engineering, modeling, computer technology, geochemistry, and environmental microbiology.  In addition, the students will be asked to attend weekly lab meetings with Dr. Peter Zuber’s laboratory.  They are expected to introduce new publications concerning related areas of research and to present a talk on their own research using power point presentation.  These activities are aimed for them to learn how to evaluate results and design appropriate experiments, and to improve their presentation and communication skills.  

Finally, my PhD student, Sushma Kommineni, will help me in supervising the students.  Because our school does not have undergraduate education, this is a great opportunity for her to gain teaching experience, which would be useful in her future career.

In conclusion, the prospective students will learn concepts and the most up-to-date techniques of molecular biology and biochemistry.  In addition, they will acquire the knowledge how these concepts and techniques could be adapted to applied research, such as environmental science and engineering.

The experience of the PI in involving undergraduates in research

I supervised three summer undergraduate interns.  One of the undergraduates, Brett Lindsey, becomes a co-author on a publication (1).  In addition, I was awarded a REU supplemental fund to a previous grant (MCB0110513), which support Karl Mullen and Kidest Gelagay (underrepresented minority of African-American descent).  Mr. Mullen is a co-author on another publication 
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(2)
.  Ms. Gelagay continued to work in my laboratory after the summer, and the study was credited toward her graduation in Portland State University.  Therefore, my experience in undergraduate research has been very productive and rewarding to both the students and myself.
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Intern academic experience and skill set should include:  

The grounds for selection of the students

The two students were selected among the applicants for summer internships in CMOP and our department.  Generally, the selection was made after consideration of their major, either biology or chemistry, and their possible interest in my research.  Reasons for the final selection of each student are listed below.

Mr. William L. Odette 

He is a freshman chemistry major (CV attached).  He has already taken courses that are relevant to the proposed summer research; for instance, analytical chemistry, inorganic chemistry, and molecular biology.  He is familiar with UV/VIS spectroscopy and electrophoresis as well.  These techniques are frequently used in our research and his learning how the techniques are used to obtain biological data will extend his knowledge into different disciplines.  It would also help to further develop his budding research interests in the action of chemical/biological toxins and pathogens.  A reference letter from a Professor of Chemistry describes William as possessing exceptional critical thinking and problem solving skills, which are important qualifications for research.  

Ms. Alexandra Rios 

She is a sophomore kinesiology major (CV attached).  She is an underrepresented minority of Hispanic descent.  She was a CMOP summer intern in the summer of 2008, and the experience led her to productive outcomes.  She presented the summer work at the Southern California branch of American Society of Microbiology conference.  Through the research experience, she was offered a research position to study diabetes in rats at University of Southern California.  It is clear that she takes full advantage of the summer-research experience to equip herself for future career in science.  A reference letter from a senior lecturer of the Writing Program at USC is excellent emphasizing her positive attitude in class, as well as exceptional ability in writing skills.

