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Functions of Non-coding Small RNA in Pathogenic Bacteria
and Its New Methodology

LI Na ZHANG Zhi WANG Dai’
( State Key Laboratory of Molecular Vaccinology and Molecular Diagnostics School of Public Health
Xiamen University Xiamen 361102 Fujian China)

Abstract The small non-ecoding RNA as a special targeting regulator plays a key role in cell
metabolism process for bacteria. sRNAs interplay with specific targets to regulate gene expression. In
Escherichia coli  there are about 100 sRNAs have been experimentally confirmed in which
approximately one-third interact with sRNA chaperone Hfq. For pathogenic bacteria regulation of
the expression of virulence genes mediated by sRNAs is still in its initial stage to date and it needs to
study deeply and pertinently. Based on this the article focus on the roles of sRNAs in biofilm
formation bacterial resistance physiology and the effect on hosts and is combined with novel
methods simultaneously to elaborate the function of sSRNAs in the regulation of the metabolic network
and the control of bacterial pathogenesis.

Key words non-coding small RNA; biofilm formation; bacterial resistance; dual RNA-seq; LIGation of
interacting RNA followed by high-throughput sequencing

: 201640-28; 1 20164249; 20164249
° ( No. 81473251 No. 81301474 No.31370166)
o ( No. 2014J01139 No.2015J01345)
) Tel: 059228800630; E-mail: daiwang@ xmu. edu. com
( ‘pH N . ) Received: October 28 2016; Revised: December 19 2016; Accepted:
December 19 2016
Supported by National Natural Science Foundation of China ( No.
81473251 No. 81301474 No. 31370166 ) and Natural Science
microRNA . 45 ~ 500 nt Foundation of Fujian Province ( No. 2014J01139 No. 2015J01345)

4
RNA— RNA ( small RNA SRNA) o * Corresponding author Tel: 0592-2880630;
100 sRNA E-mail: daiwang@ xmu. edu. com



3 sRNA 215
50.5% sRNA >0 sRNA N ( swimming
o sRNA 2 78 (1) swamming) .1 curli 5
mRNA ( sRNA |
) mRNA sRNA ( Table 1) o
(2) sRNA csgDfIhD  pagA
mRNA ’ . o sRNA
1/3  sRNA Hfq
0 sRNA
sRNA o
RNA 2 sRNA
sRNA N
N ( lipopolysaccharide LPS) 2B
" sRNA o ( efflux pump)
o o 5
sRNA ., .
sRNA o
1 sRNA SNA .
o Parker ; Hfq sRNA
o, ( SdsR) AcrAB-TolC
( biofilm BF) o SdsR lC mRNA 5 -UTR
o tolC TolC
o SdsR
. N N o Nishino
IS 16 2 DsrA
o N N N 6G
o RpoS-DsrA-
TR N HNS MdtEF
( 1 curli N ) o Kim
» 26 sRNA
o 5 o 9
sRNA( ChiX CyaR MicC MicF OxyS RseX
» sRNA RybD RyeB SgrS)
9, ( Table 2) ; 8 sRNA
sRNA ( ArcZ GevB  1S118  MicA RprA RybB
o AIRDCrpoS  csgD RydC Spot42)
sRNA 02, Bak ( Table 2)
99  sRNA o sRNA
o 33 sRNA o



216 33

Table 1 The effect of SRNA on biofilm formation and related phenotypes

sRNA Biofilm" Swimming" Swamming” Type I" Curli” Hfq™ Function ™
GlmY - Y
ArcZ - - -

Och5 + - -

DicF - - - +
RyfB - -

DsrA - - - - +
IS118 - - - - -

OxyS - - - +
OmrA - - - -

RytD - -

RdIC -

MicC -

GadY -

CsrB - +

CsrC + -

SdsR - -

RyelF -

GevB + -

MicA - + - -

RdIB - -

RprA - - +
RyfA - - -
RseX + - -
SgrS + - -
RydC - -
RyhB - -
RybB - -

MicM - - -
CyaR -
OmrB -
McaS - + -
FnrS +

SroC -

— represents repression;

+ 4+ o+ o+ o+ 4+ o+

+
Z <A <K<K LA K ZAHKKAKZAKRKAKA AL Z2 <K 2 <2< 2+~

* * 4+ represents activation; * * + means sRNAs interacted with Hfq;

% % %:Y is Yes, means that functions of sSRNAs are known; N is No; means that functions of sRNAs are unknown

o OMVs
3 sRNA sRNA mRNA
3.1 sRNA o
- Koeppen
sRNA OMVs
sRNA o sRNA52320
( outer membrane vesicles OMVs) mRNA . sRNA52320
tRNA sRNA OMVs
* . OMVs - sRNA52320 OMVs
50 ~250 nm LPS
. N DNA OMVs L8 sRNA52320

N OMVs KC ( keratinocyte-derived
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chemokine) o OMVs sRNA
o OMVs sRNA o
o OMVs sRNA
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Table 2 sRNA-mediated stress responses to the different antibiotics
GEN MEM CEF CFM CTX CXM LVX LOM NAL NOR MIN APR STR FUX NEO

MicF R R R R R R
R OxyS R
RseX R
RybD R
ChiX S S S S S
CyaR
S MicC
RyeB S S S
SerS S S S
ArcZ R S R R
GevB R S S S S
IS118 R R S
R+S MicA R S S R
RprA R S
RybB R S R R
RydC R S S S S
Spot42 R S S

S represents susceptibility; R represents resistance; CEF cefalotin; CFM cefixime; CTX cefotaxime; CXM efuroxime; GEN
gentamicin; LVX levofloxacin; LOM lomefloxacin; MEM  meropenem; MIN minocycline; NAL nalidixic acid; NOR
norfloxacin; APR apramycin; STR streptomycin; FUX cefuroxime; NEO neomycin
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