2015

39



27

28
19




Shcherbakova Ksenia e



Shcherbakova Ksenia

27 19

Role of 100S ribosomes in protein turnover
S

Protein turnover is composed of protein degradation and synthesis or translation.
It has been shown to exist in a growing bacterial cell. Therefore, it has been
believed to exist as a more essential process in the stationary phase and the
following decay period where no supply of amino acids from nutrients is
expected. When nutrients become deficient, the amino acids supplied by protein
turnover could be critical for survival. Among the amino acid sources in protein
turnover, ribosomes are the largest, and their involvement in protein turnover
could play an important role.

In stationary state, 70S ribosomes are dimerized to be 100S ribosomes
that are transnationally inactive. However, few studies deal the relationship
among 100S formation, protein turnover, even the existence of protein turnover
in stationary state and later. This study focuses on the role of 100S ribosomes in
protein turnover in stationary phase and decay period.



In this study, ribosomal proteins S10 and S2 were each fused with GFP

to track the fates of these proteins in the stationary growth phase and the
following decay period in E. coli. The fused proteins localized mainly in the
cytoplasm, and their amounts were proportional to the colony-forming unit.
S10-GFP strains that lacked genes responsible for regulating 100S ribosomes
and S2-GFP dtrain that were unable to form 100S both showed shortened
stationary phases. This result indicates that these strains exhibit earlier death in
the absence of 100S formation (S2-GFP, S10-GFPArmf, and S10-GFPAhpf) and
breakdown (S10-GFPAYfiA). Therefore, in addition to the mere presence of
100S, the correct timing of 100S formation and breakdown is required to
maintain viability. This result also showed the presence of a time-consuming
process that controls viability and the degradation of ribosome after 100S
ribosomes have been dissociated. Whether or not 20 amino acids are effective to
maintain viability was measured by supplying 20 amino acids at several time
points. The results showed the correlation between the amino-acid deficiency,
degradation of ribosome, and viability.
The obtained results cannot be interpreted just by the simple actions of 100S
ribosomes and specific to stationary-state specific proteins but suggested the
contribution of a synthetic cellular process. | here propose a model in which
100S acts as a tentative repository of ribosomes that are protected from
degradation and provide a source of amino acidsin later growth period.

A new GFP that had been invented by my colleagues, B-maggio, was
used in this study. Its brightness and especialy the 100-fold resistance against

photobleaching enabled semi-quantitative analysis for the first time by fusing
gfp gene with chromosomal genes. In addition, the classic mixing-diluting
method was improved to measure the colony-forming unit more accurately. This
improved accuracy enabled the comparison between the unit with the amount of
ribosome and the detection of amino acid deficiency at a stage of bacteria
growth.
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