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Streptococcus mutans IS a major contributor to caries vsnonocon S 70 o

because of its synthesis of Exopolysaccharides (EPS)
that aid in the formation of plaque biofilm.
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Fig.1 Screening and expression of circRNAs in UA159 24h biofilm and planktonic cells.

~cRNAs A. circRNA expression profile analysis. B. Functional categories and enrichment analysis
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(R ] \ l [ o] 20 circRNAs were up-regulated, whose length was 150-300 nt
"""'3';‘3”\ / _ | i::} - {*} 31 circRNAs were down-regulated, with length 150-200 nt.
RNA-based therapies cireRNA | \“&% Up-regulated circRNAs were involved in glucose metabolic
2 Tgigalslt(ai?'?sl Drocess in GO (Gene Ontology) terms. Fig.3 Detection of functional circRNA_s. A. Different (?xpressional Iev§ls of cir.cRI\-IA_with added
6 sucrose detected by gRT-PCR. B. Different expressional levels of circRNA in biofilm cells
£ + B © detected by qRT-PCR. Representative images in C. Scanning electron microscopy (SEM); D.
& /*"“ é % g — iy} A Atomic force microscopy (AFM) observation of biofilms grown by the mutants.
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Circular RNAs (circRNASs), a novel class of hcRNAs, \ v { i RNA (circ7) that might account for sucrose degradation and
contributes to diverse biological functions in eukaryotes. ~ ol | biofilm formation of Streptococcus mutans.
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Materials and Methods

circRNA sequencing —> circRNA expression profile analysis
circRNA secondary structure — RNAfold

circRNA splicing sites — sanger sequencing

quantification of circRNAs and genes — (q)RT-PCR
construction of overexpression strains — shuttle plasmid

Conclusion o T
Fig.2 A-D. Confirmation of the circular characteristic of highly expressed circRNAs. A.

Bioinformatics analysis of the circRNAs: secondary structure. B. The existence of circRNAs H

circRNAs modulate EPS prod uction splicing sites was validated by sanger sequencing. C. The existence of circRNAs was validated UAI WIG) | .
by RT-PCR. Divergent primers amplified circRNAs in cDNA with gyrA serving as a negative 11, o »

and aCidogeniC CapaCity, Wthh control. D. RNA was treated with or without RNase R for gRT-PCR. The relative levels of

circRNAs and gyrA mRNA were normalized to the values measured in the mock-treated group.

o Ak mlg Nt Induce the CarlOgenlClty of Different expressional levels of EPS-associated genes in E. planktonic cells; F. biofilm cells e e
: - detected by qRT-PCR. Effects of circRNAs overexpression on the transcription of genes involved ' |
Streptococcus mutans. This study

in G. two-component signal transduction system; H. post-transcriptional signal system. T Tt T .
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bri ngS us Impl ica’[ionS on an in-depth Fig.4 Biofilm characteristics of the mutants. A Consiruction of the overexpression strains. B.

Growth curve of the overexpression strains. C. SEM observations of the bacterial cells. D. Crystal

Flg-4 Biofilms of circ? OVerexpression strain had Increased violet staining to quantify the biomass. E. Adhesion force and surface roughness detected by
adhesion force and lactic acid production_ Overexpression of AFM. F. Lactic acid measurement. G. Quantification of EPS and bacteria components performed
circ8 S|Ight|y enhanced biofilm formation. EPS/bacteria ratios with confocal laser scanning microscopy and COMSTAT. H. Monosaccharides of EPS analysed

by gas chromatography-mass spectrometry. Standard samples in sequence: rhamnose (Rha),

by regUIatO I’y RNAS. of circ7 OVEI’EXpI’GSSiOﬂ strain were dramatically hlgher fucose (Fuc), arabinose (Ara), xylose (Xyl), mannose (Man), glucose (Glc), and galactose (Gal).

understanding of bacterial post-
transcriptional regulation conducted

References:

Radaic A, Kapila YL. The oralome and its dysbiosis: New insights into oral microbiome-host interactions. Comput Struct Biotechnol J. 2021 Feb 27;19:1335-1360.

Paula AJ, Hwang G, Koo H. Dynamics of bacterial population growth in biofilms resemble spatial and structural aspects of urbanization. Nat Commun. 2020 Mar 13;11(1):1354.

Cugini C, Shanmugam M, Landge N, Ramasubbu N. The Role of Exopolysaccharides in Oral Biofilms. J Dent Res. 2019 Jul;98(7):739-745.

Parmeciano Di Noto G, Molina MC, Quiroga C. Insights Into Non-coding RNAs as Novel Antimicrobial Drugs. Front Genet. 2019 Feb 22;10:5.

Ali SA, Peffers MJ, Ormseth MJ, Jurisica I, Kapoor M. The non-coding RNA interactome in joint health and disease. Nat Rev Rheumatol. 2021 Nov;17(11):692-705.

Abere B, Li J, Zhou H, Toptan T, Moore PS, Chang Y. Kaposi's Sarcoma-Associated Herpesvirus-Encoded circRNAs Are Expressed in Infected Tumor Tissues and Are Incorporated into Virions. mBio. 2020 Jan 7;11(1):e03027-19.
Wesselhoeft RA, Kowalski PS, Parker-Hale FC, Huang Y, Bisaria N, Anderson DG. RNA Circularization Diminishes Immunogenicity and Can Extend Translation Duration In Vivo. Mol Cell. 2019 May 2;74(3):508-520.e4.



