IEH Undergraduate Intern Mentoring Opportunity

Deadline:  March 14, 2014

Name/Title/Institution(s) of senior mentor(s): Michiko Nakano

Name/Title/Institution(s) of frontline mentor(s):
Project Title:  Transcriptional regulation by ResD and NsrR

Context for Project:  

Brief Description. The research project is to determine how genes involved in anaerobiosis are induced by oxygen limitation and nitric oxide (NO) in Bacillus subtilis.  Our previous study showed that the ResD-ResE two-component regulatory proteins and the NO-sensitive NsrR repressor play major roles in the control of gene expression during anaerobiosis. These transcriptional regulators bind to promoter regions of the target genes, but we also found that they interact with DNA outside of promoters.  The student will participate in investigating how the association of NsrR and ResD with coding regions and/or 3(-end of genes affects expression of selected genes.  Another unusual location where these proteins interact is adjacent to the attachment sites of the SP( prophage.  The prophage disrupts a gene encoding a putative capsular polysaccharide biosynthesis enzyme and the excision of the prophage generates the intact coding sequence.  He/she will carry out experiments to determine if NsrR and ResD affect the integration or excision of SP(.
Proposed Outcomes/Broader Impact: The research likely uncovers how non-canonical DNA binding by the transcription factors controls gene expression.  The student will acquire research skills on molecular biology and microbiology.
Proposed timeline (within a 10 week span):  0-3 weeks: isolation of RNA from the wild-type and mutant strains. 4-6 weeks: qRT-PCR. 7-9 weeks: Phage infection and excision assay.  10 week: report writing and final presentation.
Intern academic experience and skill set should include:  Basic knowledge on molecular biology and/or biochemistry is required.  Research (lab) experience is preferred but not necessary.
