Francisella tularensis
· Gram-negative human pathogen
· facultative intracellular zoonotic pathogen
· The organism has been weaponized and is currently listed as a Category A Select Agent posing a significant threat to humans, especially due to its extremely low infectious dose when acquired through the inhalation route [4].
· ~1.9Mbp genome

Ribosomes
· heterogenous with respect to the ribosomal protein bS21
· can incorporate either bS21-1, bS21-2, or bS21-3
· in standard in vitro conditions
· bS21-2 is the most abundant homolog

bS21-2
· governs gene expression at the level of translation (RNA to Protein)
· Learned this by studying cells that lack the gene encoding bS21-2 (rpsU2)
· its loss leads to defects in intramacrophage growth
· Learned this by studying cells that lack the gene encoding bS21-2 (rpsU2)

bS21-1 and bS21-3
· Their function is still unknown
· have not identified any changes in protein abundance when cells lack the gene encoding either homolog (rpsU1 or rpsU3), presumably due to the low amount of these proteins in our standard growth conditions

Theory: If we could identify genes that regulate production of these homologs, it may provide insight into the function of bS21-1 and bS21-3. It would also provide a condition we could use to study the role of these bS21 homologs in gene expression. 

Methods/ goals:
· Use transposon mutagenesis to mutagenize cells of previously-constructed lacZ reporter strains.
· Screen for cells with more (or less) bS21 homolog production by comparing colony color.
· Validate any mutants with altered reporter production using ß-galactosidase assays.
· Identify the location of transposon insertion(s) and develop a hypothesis to explain why this mutant has altered bS21 homolog abundance. 

Strains and Plasmids used:
Reporter strains
KRLVS28.1 LVS rpsU1-lacZ
KRLVS75.2 LVS rpsU3-lacZ
Plasmid with transposon for mutagenesis
pKR141 Ft_InSeq_Tn

Screening for ß-galactosidase activity in F. tularensis LVS colonies
· ß-galactosidase (enzyme) cleaves the substrate X-gal (5-bromo-4-chloro-3-indolyl-beta-D-galacto-pyranoside)
· one of the end products produces a blue product
· end products are also toxic to F. tularensis LVS
· Thus, LVS producing high amounts of ß-galactosidase are killed when grown on X-gal
· to identify colonies with increased ß-galactosidase activity without lethality, we grow colonies on plates without X-gal and subsequently overlay these cells with agar containing X-gal and let the color develop for one day.
· rescue colonies with differences in color



KRLVS28.1 LVS rpsU1-lacZ
LVS rpsU1-lacZ E2-1-2A
· lacZ fused to rpsU1 (FTL_0456)

KRLVS75.2 LVS rpsU3-lacZ
LVS rpsU3-lacZ 


The lacZ gene encodes beta-galactosidase, which catalyzes the cleavage of lactose to form galactose and glucose.
