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Project: Developing an assay to compare translation by Francisella tularensis ribosomes with different bS21 homologs

Description: We want to develop an in vitro method to measure the levels of translation of certain mRNAs between ribosomes containing the three homologs of bS21.

Background: bS21 is a ribosomal protein encoded by three homologous genes in Francisella tularensis known to play a role in translation initiation. Work from the Ramsey laboratory has shown that cells with and without bS21-2 have changes in protein abundance that cannot be explained by changes in mRNA abundance, consistent with bS21 regulating translation. In particular, type VI secretion system proteins, which are essential for virulence, are less abundant in cells lacking bS21-2. PdpA is one such protein, and its 5´ UTR has been shown to be sufficient to lead to differential translation of reporter genes in cells with and without bS21-2. 

Gap: We are unsure what elements of the pdpA 5’ UTR are sufficient to confer regulation nor what type of interaction there is between bS21-2 and the 5’ UTR. Additionally, many aspects of our current cell-based assay (cloning, strain construction, assay timeline) are difficult and/or laborious. The in vitro assay, as designed, would allow more flexibility in testing elements of the pdpA 5´ UTR and may help us determine if the bS21-2-mRNA interaction is direct or indirect. 

Hypothesis: Ribosomes that contain bS21-2 preferentially translate mRNA with the pdpA 5’ UTR compared to ribosomes containing bS21-1 and/or bS21-3. 

Aims: We will test the above hypothesis with the following aims:
1.) Clone plasmid for NEB in vitro transcription/translation kit containing luciferase with the 5’ UTR of pdpA.                                                                                                                            
2.) Validate in vitro ribosome assay will work with luciferase as reporter.
3.) Perform translation assay in vitro and measure levels of luminescence produced using ribosomes with different bS21 homologs.










	EXPERIMENT 
	JUSTIFICATION 
	FIGURE/DATA 
	EXPECTED RESULTS

	AIM 1: Clone Plasmid

	PCR
	Need to amplify NLuc gene (luciferase)
	n/a
	n/a

	Digestion
	Use restriction enzymes to cut backbone plasmid and NLuc gene at complementary sites
	Figure: Gel showing backbone and NLuc bands
	Backbone band: 2762 bp
NLuc band: 606 bp

	Ligation
	Ligate NLuc gene into the backbone to form a new plasmid
	n/a
	n/a

	Transformation
	[bookmark: _GoBack]Amplify plasmid using E. coli
	Data: Antibiotic selective plates will show if colonies containing plasmid grew
	Colonies appear on only the positive control and ligation plates

	Overnight Culture / Miniprep
	Extract and purify the plasmid from E. coli
	Figure: Diagnostic digest gel will show if NLuc gene successfully inserted
	Two bands should appear in the miniprep lane  
Backbone band: 2762 bp
NLuc band: 606 bp

	Sequence
	Sequence the plasmid miniprep to ensure there are no mutations in the NLuc gene
	Data: Align the plasmid sequence to the plasmid sequence results in SnapGene
	The sequences will be identical

	Phenol-Chloroform Extraction
	Purify and concentrate the plasmid 
	n/a
	n/a

	AIM 2: Validate ribosome in vitro assay 

	NEB in vitro transcription/translation assay
	Determine if luciferase plasmid works with the kit using kit-provided ribosomes
	Figure: Graph illustrating amount of luminescence produced
	Luminescence should be detected by the plate reader

	AIM 3: Perform translation assay in vitro

	NEB in vitro transcription/translation assay
	Prepare an assay comparing ribosomes with different bS21 homologs
	Figure: Graph illustrating amount of luminescence produced
	Ribosomes containing bS21-2 will produce more luminescence than ribosomes containing bS21-1 and bS21-3





