THESIS PROPOSAL
BENJAMIN MOORE
TITLE: Evaluating contribution of Francisella tularensis bS21 homologs to in vitro translation
STATEMENT OF THE PROBLEM
1. Introduce Francisella tularensis and bS21.
2. Introduce regulation of translation by interaction of bS21 with 5’ UTRs.
3. Francisella tularensis has three homologs of this ribosomal protein which appears to have regulatory effects on other proteins.
4. Previous work was performed in vivo, and we  don’t know if these effects can be recapitulated in vitro.
5. Understanding the role of bS21 in translation would help us better understand pathogenicity, ribosomes, gene regulation, and antibiotics.
OVERALL GOAL
Investigate how ribosomes containing different homologs of bS21 influence translation of various genes using an in vitro assay, building on Hannah’s work.
AIMS
Specific Aim #1: . Developing a robust in vitro assay to examine bS21-mediated regulation of F. tularensis translation (with a brief description of how).
Specific Aim #2: Examining how ribosomes with altered bS21 content influence translation (with a brief description of how).
JUSTIFICATION FOR THE STUDY
Keep to about the length Jamie had in her proposal- so only about 5 pages double spaced! And you should include figures.
1. Background on Francisella tularensis and its pathogenicity.
2. Significance of gene regulation and how this takes place in the ribosome.
3. What we know about bS21 and the three homologs found in Francisella.
4. Regulation of 5’ UTRs.
5. How is this happening? Introduce Hannah’s research on 5’ UTR sequences.
6. Discuss Hannah’s in vivo work (assay, genes studied, plasmids, methods for ribosome purifications, and challenges addressed).
7. Explain data for pdpA and mraY.
8. Introduce in vitro assay and potential for understanding regulation of translation in a highly controlled manner.
9. Expand on broader implications for pathogenicity, ribosomes, gene regulation, and antibiotics.
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METHODOLOGY AND PROCEDURES
1. Bacterial growth conditions
2. Plasmid design and construction
3. Ribosome purifications
4. In vitro assay
5. …
6. …
RESOURCES REQUIRED
Resources required for the completion of this project will come from the laboratory of Dr. Kathryn Ramsey. Sequencing services will be provided by the URI Genomic Sequencing Center.
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FIG 1 5" UTRs are sufficient to lead to bS21-2-mediated changes in translation. (&) Diagram of the translational reporter fusions used. Reporters used the
tul4 promoter to drive production of mRNA including the tested 5" UTR with the first six codons of the gene. Leader sequences are in-frame with either lacZ
(integrated at the Tn7 site of the genome) or gfp (on a plasmid). (B) Relative fluorescence for indicated gfp translational fusion reporters in cells with (+; WT)
or without (~; ArpsU2) bS21-2. tul4 serves as a control. 5* UTR sequences can be found in Table S1. (C) Relative B-galactosidase activity for indicated lacZ
translational fusions in cells with (+; WT) or without (~; ApsUU2) native bS21-2, or with ectopically expressed b$21-2 from a plasmid (pF-bS21-2). Strains without
ectopically expressed b521-2 contained an empty vector (pF). (B and O) Error bars represent 1 SD. Lines above bars indicate comparisons, values above
indicate ratio of reporter activity in cell lacking b521-2 to wild-type cells. *P < 0.05. ns = not significant. Experiments were repeated at least twice in biological

te, and data from a representative experiment are shown.
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FIG 3 5521-2medated transiation of oY depends on 3 wesk SD and 3 specifc six uceosde sequence. Crarts show
rltive fuorescence for indiated gfp wansiton fusion reporters n celswith (; W) or wihout (-; &psU) bS21-2.
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