
Specula�on
L31 paralogs could be needed to improve fitness by

adjus�ng ribosome's working cycle 
in different environmental condi�ons.
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Ribosome profiles indicate that the dele�on of L31A and L31B resulted in the 
increase of free subunits and in the decrease of 70S par�cles’ propor�ons.

The effect of L31 paralogs on 70S forma�on in vivo

Bacterial growth rate

Lack of both L31 paralogs 
leads to ~1,5x slower growth.
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The L31 paralog content changes of 70S ribosomes determined by MS
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The ribosome popula�on of E.coli MG-SILAC strain (minimal medium, 37�C)
 is heterogeneous with respect to its L31 content.
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50S subunits from L31 double dele�on strain are able to associate, 
resul�ng in par�cles with intermediate sedimenta�on coefficient.

Overexpression of L31A or L31B is sufficient for restoring wild type associa�on profile.

The effect of L31 paralogs on subunit associa�on in vitro

30 min, 37�C
10 - 25% sucrose gradient; 6, 8, 12 mM Mg²⁺

wt 30Sdiss 50S

+

E. coli ribosome popula�on is heterogeneous concerning 
its L31 paralog content. Ribosomes contain preferen�ally L31A 
in the sta�onary phase and L31B in the exponen�al phase.
 
Heterogeneity can arise by protein exchange as L31B replaces L31A.

Both L31A and B par�cipate in subunit associa�on, able to 
func�onally replace each other.

Only one L31 paralog is necessary for op�mal growth.

Conclusions

The aim of this study
to elucidate the biological func�ons of L31 paralogs

INTRODUCTION

Ribosome heterogeneity
defined as the coexistence of structurally different ribosomes in an organism

demonstrated at rRNA and r-protein level in prokaryo�c and eukaryo�c organisms

at r-protein level, r-protein paralogs as a possibility of crea�ng heterogeneous ribosomes 

in addi�on to stoichiometric differences of r-proteins and their post-transla�onal modifica�ons

R-protein L31
bacteria-specific, posi�onized into the central protuberance (CP) of 50S subunit (Selmer et al., 2006)

part of an bacteria-specific intersubunit bridge B1b, connec�ng the head of 30S subunit and the CP 

of 50S subunit in T. thermophilus (Jenner et al., 2010)

duplicated genes in several (5) bacterial genomes, including E. coli and B. sub�lis, but not T. 

thermophilus (Makarova et al., 2001)

in E. coli, L31 paralogs (<10 kDa) are 35,6% iden�cal in sequence

Melnikov et al., 2012
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