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INTRODUCTION

Francisella tularensis

➢ Gram negative bacterium 

➢ Causes tularemia, a potentially lethal illness 

➢ Potential bioweapon due to its highly infectious 

nature

Ribosomal protein bS21

➢ Involved in translation initiation 

➢ Three homologs encoded in the F. tularensis 

genome: rpsU1, rpsU2, and rpsU3

➢ Strains were created to focus on each homolog 

individually

Antibiotics and Kasugamycin

➢ Antibiotics effective against bacteria often 

inhibit ribosome function

➢ Kasugamycin is an inhibitor of translation 

initiation

➢ Antibiotics that bind to the 30S ribosome were

studied with F. tularensis.

➢ A previous student identified kasugamycin as

the only drug that caused altered susceptibility

within these strains among the tested 30S

inhibitors.

METHODS AND MATERIALS

RESULTS 
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CONCLUSIONS AND FURTHER STEPS

Kasugamycin Binds on the Ribosome

Strains Used

Wild Type Tn7::rpsU1 Tn7::rpsU2 Tn7::rpsU3

In all kasugamycin-resistant strains, we identified mutations in the ksgA gene by Sanger
sequencing; no mutations were identified in the parental strains. The wild-type KsgA protein is
262 amino acids long.

Tn7::rpsU1 Tn7::rpsU1 Far KsgR 
mutant

Tn7::rpsU1 Close KsgR 
mutant

Tn7::rpsU1 on 150 mg/ml Tn7::rpsU1 Far KsgR 
mutant

Tn7::rpsU1 Close KsgR 
mutant

Identified kasugamycin resistant mutants
Open Question:

Exciting future direction: ribosome specific antibiotics?

Bacteria plated on 
a lawn 

Water control
on paper disc

Zone of Inhibition Diameter

Antibiotic

Green = kasugamycin
Red = bS21
Grey = 16S rRNA
Blue = kasugamycin-binding pocket on 16S rRNA

Kasugamycin

Dissolved in water and used at 50 mg/ml
and 150mg/ml as indicated
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Antibiotic Susceptibility of Strains with Single bS21 Homologs is Generally Unaffected

Disc Diffusion Assay

Cells:

Cells with Different bS21 Content Have Altered Susceptibility to Kasugamycin

Identification of Kasugamycin Resistant Mutants

Further Testing of Kasugamycin Resistant Mutants

Disc diffusion assays were performed the indicated strains in biological
triplicate using discs impregnated with 50 mg/ml kasugamycin. Plates
were incubated for 48 hours, and zones of inhibition were measured in
mm. Error bars represent standard deviation. *p<.002, **p<.0002

Colony identified within 
the zone of inhibition

Disc diffusion assays were performed the indicated
strains in biological triplicate using discs
impregnated with 50 mg/ml kasugamycin. Plates
were incubated for 48 hours, and zones of
inhibition were measured in mm. Error bars
represent standard deviation. *p<.00005 compared
to parental strain.

Mutations Identified that Correlate with Kasugamycin Resistance

Isogenic Strains Have Different Amounts 
of bS21 in Ribosomes

Amount of bS21 present in ribosomes isolated from
indicated strains. VSV-G tagged bS21 homologs
were detected by immunoblotting. Results were
normalized to total protein in ribosome samples.
Results from Hannah Trautmann.

Disc diffusion assays were performed the indicated strains
in biological triplicate using discs impregnated with 150
mg/ml kasugamycin. Plates were incubated for 48 hours,
and zones of inhibition were measured in mm. Error bars
represent standard deviation. *p<.0001 compared to
parental strain.
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