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Fig. 1 Verification of E. coli MG1655 sRNA SgrS over—expression by Northern blot analysis '’
(a) Preparation of probe template. (b) Identification of digoxigenin-labeled RNA probe by 10% dPAGE. (c) Assessing the quality of RNA

sample by 1.5% agarose gel electrophoresis. (d) Detection of over-expression of the SRNA SgrS by digoxigenin-labeled Northern blot. M: RNA
Marker; 1: E. coli MG1655; 2: AsgrS-pBAD; 3: Non-induced strain A sgrS-pBAD-SgrS; 4: Induced strain A sgrS-pBAD-SgrS. (e) The
results of Northern blot analysis. Error bars represent mean + SD for triplicate experiments (**P<0.01, 1-way ANOVA) 1/
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Fig.2 N-SIM super-resolution imaging and analysis of SgrS labeled by smFISH 2]

(a) SgrS was detected in E. coli MG1655, A sgrS and A sgrS-pBAD-SgrS under N-SIM super resolution microscopy at the same condition.

(b) We calculated the fluorescence intensity by Imaris x64 7.7.2 software. (c) The absolute copy number of SgrS was quantified in individual

cell 3, Error bars represent mean + SD for triplicate experiments (**P<0.01,

l-way ANOVA) ") (d) SgrS was indicated as green

fluorescence granular with diffuse distribution in E. coli MG1655 cytoplasm, while cellular wall images exhibited red fluorescence upon being

stained with Alexa-555 WGA.
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Fig. 3 N-SIM super-resolution images of SgrS and ptsG mRNA labeled by smFISH ! 2!
(a) Super-resolution images of SgrS (green) and ptsG mRNA (blue) in E. coli MG1655, Ahfq and Arne-710 strain by smFISH. The cell wall
(red) was labeled with Alexa 555 WGA. (b) 3D clustering analysis of individual clusters RNAs by density-based clustering algorithm in E. coli

MG1655, Ahfq and Arne-710 cells 116’ . (c¢) The absolute copy number of RNAs was quantified in individual cell '3/ . Error bars represent

mean + SD for triplicate experiments (**P<0.01, 2-way ANOVA) "'/
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Application in Localization of E. coli SRNA SgrS Combining
Super—resolution Microscopy With smFISH Method"

WANG Jing"”", RUAN Chong-Mei””", BAI Yuan-Yuan"”, HAN Yan-Ping”"", YANG Rui-Fu”
(VCollege of Animal Science and Technology, Hebei North University, Zhangjiakou 075131, China;
DBetjing Institute of Microbiology and Epidemiology, Beijing 100071, China;
3School of Animal Science and Veterinary Medicine, Xinyang Agriculture and Forestry University, Xinyang 464000, China)

Abstract Bacterial small regulatory RNAs could influence the translation and/or mRNA degradation by binding
with target mRNA. It is helpful to reveal the regulatory mechanism of bacterial post-transcriptional level for
knowing quantitative and localization information of bacterial small RNA(sRNA). Small RNA SgrS is
participated in the stress process of bacterial glucose phosphate metabolism by inhibiting ptsG mRNA translation
initiation. In this study, Escherichia coli intracellular SRNA SgrS was located visually by smFISH method and
super-resolution microscopy technology, and the effects of chaperone Hfq protein and RNase E degrading enzyme
on the localization of SRNA SgrS were verified preliminarily. Over-expression of SgrS in E. coli model strain
MG1655 (wild strain), sgrS knockout strain ( A sgrS) and over-expression strain ( A sgrS-pBAD-SgrS) were
validated by Northern blot and smFISH methods. SRNA SgrS and pzsG mRNA were located respectively in the
wild-type strain, the /fg knockout strain ( A 4fg) and the rne knockout strain ( A rne-710) by smFISH method.
Comparing with the wild-type strain, SgrS was mainly located nearby cell membrane, ptsG mRNA was located in
bacterial cytoplasm in A Zfg and A rne-710 strains by super-resolution imaging, and the copy numbers of both
RNA were significantly increased (P<<0.01). These results suggest that the expression levels of SgrS and ptsG
mRNA were increased significantly in Afg knockout E. coli and rne-710 knockout E. coli. Integrated application
of smFISH method and super-resolution technology found a highly sensitive detection method for the intuitive

quantification and localization of bacterial RNA, which can be used for the research of gene regulation functional.

Key words Escherichia coli, Northern blot, smFISH, super-resolution microscopy, SRNA SgrS, Hfq, RNase E,
ptsG mRNA
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