
Investigating the Regulation of bS21 Homologs in Francisella tularensis 

References
Burgos, H. L., O'Connor, K., Sanchez-Vazquez, P., & Gourse, R. L. (2017). Roles of Transcriptional and Translational Control Mechanisms in Regulation of Ribosomal Protein Synthesis in
Escherichia coli. J. Bacteriol. Res., 199(21), e00407-17. 
Lindahl, L., Archer, R., & Zengel, J. M. (1983). Transcription of the S10 ribosomal protein operon is regulated by an attenuator in the leader. Cell, 33(1), 241–248. 
Nomura, M., Gourse, R., & Baughman, G. (1984). Regulation of the synthesis of ribosomes and ribosomal components. Annu. Rev. Biochem., 53, 75–117. 
Trautmann, H. S., Ramsey, K. M., (2022). A ribosomal protein homolog governs gene expression and virulence in a bacterial pathogen. J. Bacteriol. Res., In Press.
Zengel, J. M., & Lindahl, L. (1994). Diverse mechanisms for regulating ribosomal protein synthesis in Escherichia coli. Prog Nucleic Acid Res Mol Biol47, 331–370. 

Introduction

Sierra Schmidt1, Aisling Macaraeg1, Dan Floyd1, Hannah Trautmann1, Kathryn Ramsey 1,2

bS21 homologs repress bS21-2 transcript

bS21: small subunit ribosomal 
protein involved in translation 

initiation

bS21-2

Models for R-Protein Regulation

Francisella tularensis

Location of bS21 in the small subunit of 
the E. coli ribosome
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Translational Fusion Constructs and Predictions

• Gram-negative
• Intracellular pathogen
• Causes tularemia
• Potential bioweapon

• The 5ʹ UTR of the rpsU2 gene 
is sufficient to permit 
regulation by bS21

• bS21-2 transcript is uniquely 
repressed by all three 
homologs

• Regulation of transcript is not 
equivalent to the regulation 
at the protein level

Three homologs in F. tularensis
• Leads to ribosome 

heterogeneity
Loss of bS21-2 
• Influences virulence factors 

and intramacrophage growth

Understand the regulation of the bS21 homologs
I. Transcript Abundance

a) How do bS21-1, bS21-2, and bS21-3 affect their own production? 
II. Protein Abundance 

a) How does bS21-2 affect its own production?

Study Goals
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Introduction

MODEL 1: Attenuation
+ r-protein - r-protein

MODEL 2:
Post-Transcriptional Control

+ r-protein - r-protein

bS21-1 and bS21-3 do not auto-regulate 
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Future Directions
• Determine if transcript 

abundance is due to changes 
in stability or termination 
during transcription

• Assess how the 5ʹ UTR  
structure of the rpsU2 
transcript impacts translation

rpsU2 5ʹUTR is sufficient for regulation by bS21
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Disconnect between 
transcript and 
protein abundance 
in cells lacking  
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Transcript 
Abundance

Protein  
Abundance

1.0

9.3

1.0

4.3

0

2

4

6

8

10

12

rpsU2 rpsU2 tul4 tul4
rpsU2 rpsU2 rpsU2 rpsU2
+ - + -

R
el

at
iv

e 
la

cZ
Tr

an
sc

rip
t 

Ab
un

da
nc

e

rpsU2 5ʹUTR is sufficient for regulation by bS21
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