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Abstract

Noncoding RNA molecules (ncRNAS) are transcripts, which directly act on their targets

rather than coding for amino acids. These RNA molecules are present in all life forms and regulate
diverse cellular functions. ncRNAs engage in a variety of mechanisms to regulate such as methyl-
ation of rRNA, inhibition of translation, and transcription and sequestration of regulatory proteins.
Bacterial noncoding RNAs are generally signified as small RNAs (sSRNAs). With the advance-
ments in bacterial small RNA (SRNA) research, these SRNAs are found to be involved in many
regulatory roles crucial for gene expression related to virulence in pathogenic bacteria, thus, con-
trolling pathogenicity. Bacterial SRNAs are generally induced in response to changing environ-
mental conditions and participate in numerous regulatory networks to fine tune the expressions of
genes, which promote the cell survival in response to environmental cues. We have taken an in-
sightful approach in the current study to investigate the regulation of expression of a novel SRNA
RyjB. RyjB although was detected in all growth phases of Escherichia coli cells, but it was more
prevalent in the exponential than the stationary phase of growth. RyjB was transcriptionally regu-
lated neither by stationary phase sigma factor Ec® nor by Ec® under normal and stress conditions.
RNA chaperones Hfg and ProQ are not necessary for the post-transcriptional abundance of RyjB,
at least in the exponential phase of growth.

Interestingly, RyjB abundance appeared to be increased as the cells progressed through the
exponential phase and decreased in the stationary phase, although RyjB was found to be acid stress-
inducible small RNA. Nearly 2.5-fold upregulation was observed after 45 min of acid stress. The
probability of RpoS involvement in ryjB expression under acid stress was eliminated as RyjB status
was found to be identical in both wild-type and ArpoS cells. The mechanism how RyjB was up-
regulated to promote the cell viability under acid stress drew immense attention. PhoP, an integrant

of the two-component regulatory system PhoPQ, has been reported to control many genes involved



in major cellular functions such as magnesium homeostasis, cell envelop composition, bacterial
virulence, and acid resistance. Comparison of RyjB expression in wild-type and AphoP cells re-
vealed that elimination of phoP allele from the chromosome resulted in a constant low-level ex-
pression of RyjB. Thus, ryjB appeared to be a PhoP-dependent acid stress-inducible SRNA.

RyjB is synthesized from a complementary strand to the one from which sgcA is synthe-
sized and shares a 4-nt complementary region with sgcA transcript. This suggests that RyjB might
act as an antisense RNA for sgcA expression. This finding supports the notion that RyjB:SgcA base
pairing is a post-transcriptional event, thus, the potential role of RyjB is to increase the stability of
SgCA transcript against intracellular ribonuclease-mediated degradation.

The final part of the thesis delineates that SgcA is a protein that is involved in a phospho-
transfer reaction and has a potential role in cellular response to oxidative and osmotic stress. A
remarkable growth difference observed between WT and AsgcA cells suggests that SgcA may have
an important role in cellular growth and/or survival. SgcA plays a role in sugar transport within the
cell, and its absence leads to decreased glucose uptake in the cell, which was confirmed by 2-
NBDG assay. The observation that overexpression of RyjB in the cells leads to increased glucose
uptake suggests that RyjB may be involved in regulating the expression of SgcA. Specifically, it
has been postulated that RyjB may stabilize the mRNA of sgcA, enhancing the gene’s expression
and, subsequently, glucose uptake. The putative phosphotransferase protein SgcA lacks a crystal
structure, making it challenging to comprehend its structural properties. To understand the second-
ary structure of SgcA, we performed CD and ICP-MS analysis, which allowed us to estimate the
elements present in the protein. Overall, these findings suggest that SgcA is a protein that is in-
volved in cellular growth, survival, and stress response, likely through its enzymatic activity in a
phospho-transfer reaction. Further studies may be needed to fully elucidate SgcA's function and

mechanisms of action.
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