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: . Develop a robust in vitro assay to examine bS21-mediated regulation of F. tularensis translation (with a brief description of how).
Specific Aim #2: Examine 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.
a. Pathogenicity
i. Tularemia
ii. Bioweapon
iii. replicates intracellularly in macrophage
b. holarctica LVS
2. Significance of gene regulation and how this takes place in the ribosome.
a. gene regulation
b. regulation of translation
i. initiation
ii. ribosome
iii. heterogenous ribosomes
iv. ribosomal proteins
3. What we know about bS21 and the three homologs found in Francisella.
a. bS21
i. in 30S subunit
ii. near mRNA exit channel (5’ UTR)
iii. near anti-SD
iv. implicated in various cell functions
1. stress response
2. biofilm formation
3. virulence
4. encoded by phage
5. antibiotic resistance
6. not essential for translation
b. three homologs
i. WHY?
ii. ribosome heterogeneity
iii. how does each homolog affect ribosome structure and function?
4. Discuss Hannah’s in vivo work (assay, genes studied, plasmids, methods for ribosome purifications, and challenges addressed).
a. relative abundance of the three homologs
i. bS21-2 most abundant
b. transcript vs protein abundance in LVS +/- bS21-2
i. key virulence genes (FPI  T6SS)
1. pdpA
2. mraY
3. yqeY
c. translation of 5’UTR reporter fusion in cells
d. mutations to 5’UTR sequences to test responsiveness by bS21
i. pdpA
ii. mraY
1. AU-rich motifs (Motif 1 and Motif 2)
2. GACUCU
e. secondary structure modulation
5. Introduce in vitro assay and potential for understanding regulation of translation in a highly controlled manner.
a. In vitro assays: Can we recapitulate bS21-2 control of gene expression in vitro?
i. NEB PURExpress Delta Ribosome Kit
ii. Promega NanoGlo Reagent
b. Cloning: Can we create a (dual) reporter system that is sensitive and easy to modify? (nLuc and LanYFP?)
i. pKR144 (nLuc, single-reporter)
ii. pKR147 (nLuc and fLuc, dual-reporter)
1. Issues with toxicity in E. coli
2. Can grow slowly in minimal media
iii. pKR204 (nLuc and LanYFP, dual-reporter)
iv. pKR205 (nLuc and iLov, dual-reporter)
v. pKR208 (nLuc driven by tul4 UTR)
c. Ribosome purifications: Can we purify highly active ribosomes?
i. Sucrose cushion
ii. E. coli vs LVS
iii. MHB vs BHI
iv. How active (signal) do LVS need to be to be accurately measured/quantified?
1. How can we optimize ribosome activity?
a. Heat shock?
b. Growth media?
c. Pelleting during log phase?
2. How can we optimize ribosome quantity?
a. Harvest larger volume?
b. Grow in BHI to a higher OD?
6. Expand on broader implications for pathogenicity, ribosomes, gene regulation, and antibiotics.
a. Pathogenicity
b. Ribosomes
c. Gene regulation
d. Antibiotics
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.


