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Virulence i8a/monella Typhimurium

e Virulence genes help bacteria like Salmonella (SL) invade and damage hosts
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Cellto-cell variation is found in virulence gene expression

e (Gene expression levels may vary among genetically identical bacteria
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e This variation cannot be distinguished at the population level
e Singlecell variation found in one set of Salmonella virulence genes {BPI



Question/Hypothesis

e To what extent do other virulence genes (beyond SRhave variation in SL?
o RpoS, PhoP
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Fluorescent reporters to detect variation

e Promoters: Gene region for initiating transcription (gene expression)
e Fluorescent reporters using promoters

o Attaching promoter to fluorescent protein lets us track gene expression
e Gene expression- fluorescence visible under microscope
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Automating Reporter Design

e Created Python code to help extract DNA sequence of promoters
e Prints 2000 DNA bases upstream of gene of interest where promoter region is
e Facilitates the reporter design process
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Experiment Plate Reader

e Plate reader: Allows experiments using many media conditions
e Tested PhoP and PagC at different R¢evels
e Highest activation for 0.1mM and 1.0mM g
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Experiment-2alidation

e \Validate reporters with known signals
o Nutrient deprivation activates RpoS, low Mgactivates PhoP
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Experiment-2alidation

RpoS Reporter
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e SL with RpoSand KatE reporters after 12 hours in low nutrient environment
e Gene expression levels vary noticeablyamong cells



Data and Resulf&lidation
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e SL with PhoP and PagC reportersafter 8 hoursin low Mg?" environment
e [esspronounced gene expression variation - variability is more continuous



Experiment-Infection

e Infect macrophages with RpoS and KatE reporters
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Experiment Jafection

e Timelapse of KatE reporters inside macrophages
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http://drive.google.com/file/d/12DxaLvNALfRDn31wUABKWiIKjetCoR5x/view
http://drive.google.com/file/d/1uL2I85YfoBPz_wZCLEzT22OTXB5jJdPQ/view

Conclusions/Current Work

e Data thus far suggests single cell variation in RpoS and PhoP
e Next steps: investigate relationship between RpoS and PhoP activation
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Conclusions/Current Work

e Data thus far suggests single cell variation in RpoS and PhoP
e Next steps: investigate relationship between RpoS and PhoP activation
e Studies suggest interregulation between RpoS and Phid’they vary together?
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Overall Impact

e Leads to broader questions:
o Why do genetically identical cells express different phenotypes?
o How do bacteria survive and adapt in changing environments?

e Insight into infection strategies used by SL and other bacteria
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