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SpR19F3k FI%(P<0.05), 1fif GroEL # 1155 mRNA 763k (P<0.05), “FH RN H M, i Al pH SR IR 0 2 v As
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Changes in expressions of SRNA SpR19 and its potential target GroEL in Streptococcus

mutans strains with different cariogenicity cultured under different pH conditions
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Abstract: Objective To investigate the changes in the expression level of SRNA SpR19 and its potential target protein GroEL in
clinical isolates of Streptococcus mutans with different cariogenicity exposed to different pH conditions and explore the
possibility of using these molecules as biomarkers for assessing the cariogenicity of the bacteria. Methods The total RNAs
were extracted from the clinical isolates of Streptococcus mutans with high (strain 17) and low cariogenicity (strain 5) for
high-throughput sequencing for profiling of the differentially expressed sSRNAs. The candidate SRNA, SpR19, was selected for
further study on the basis of bioinformatics analysis considering the role of its potential target in the cariogenic process. The
differential expression levels of SpR19 in the strains exposed to both pH5.5 and pH7 culture conditions were verified by
quantitative real-time PCR. The expression of the potential target of SpR19, GroEL, was also investigated at both the protein
and mRNA level using Western blotting and quantitative real-time PCR. Results Bioinformatic analysis suggested multiple
potential target sites of SpR19 both in GroEL mRNA and in the upstream and downstream inter-genic regions. Under different
pH conditions, the highly cariogenic strain 17 expressed consistently low levels of SpR19 as compared with the strain 5 with a
low cariogenicity; GroEL showed a reverse expression pattern in the 2 strains. An inverse correlation was found between the
expressions of SpR19 and GroEL. Conclusion The highly cariogenic strain 17 expressed low levels of SpR19 and high levels of
GroEL in both acidic and neutral culture conditions. SpR19 may negatively regulate the cariogenicity of Streptococcus mutants
by targeting at GroEL.

Keywords: Streptococcus mutans; GroEL; SpR19; cariogenicity
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Tab.1 Primer sequences

Gene Sequence

5-GCGAGCACAGAATTAATACGACTCACT

RT-Primer

ATAGGTTTTTTTTTTTTTTTTTTVN-3'

SRNA SpR19

Forward 5-GCGTTTCTGCAGCGAACCTG-3'

Reverse 5-CGTTTGAAAC GCGGTTCCAC-3'
16s RNA

Forward 5-CTTACCAGGTCTTGACATCCCG-3'

Reverse 5'-ACCCAACATCTCACGACACGAG-3'
groEL

Forward 5'-GCGGATGATGTAGATGGTGAAGC-3'

Reverse 5-CAGCAATATCTTCAAGCATAGCCT-3'

ARBRRRAE SN, S5 70 IR AR
1.7 88 %& 8 093 BU% Western bolt 5236352 GroEL &
b

HCI5BC k] pH5.5 M pH7 1Y BHI 5353, L 1:50
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(A3, b5t ) &% 0.35 pL 10 mg/mL ¥4 B Bl 175
(TIANGEN ) }% 0.35 pL & (R il 71 (Progema ) , ik
T REPRUK T 30 min, #7724 10 K, #8 5 5,45 10 s
4 °C 12 000 r/min &> 15 min, B3I & A E
i, A AR AT 0.75 mm R 1) 12% SDS
PAGE. HLIKZSHUS , RIAE% st i R250 Juth,, 45
SEHLUKROR . B {UIE VR 200 mAE R IR RIS IR
AAERBEINCHL)L h, ANFLLYL (M, NCFFELE 5% 15kt
P HA] , T L 1 5000 9% B — Pt (Fe il £ 7l GroEl
Bk , W 3 Y 1: 8000 9 & F4i % 1gg (CWBIo0) .
W AR 2% %56 %A (Clinx Scirnce Instruments Co.,
Ltd) R

2 H#R
2.1 sRNA SpR19 # 23247 GroEL mRNA 53 547
groEL 41K 1629 bp, B | R iji#4% 1000 bp 45
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Tab.2 Seed sequences of sSRNA SpR19 and their corresponding
potential target sites in groEL mRNA and inter-genic regions
predicted by bioinformatics analysis

Binding site
Sitel
SRNA SpR19 95: 5' auaAAUGAAGUAAUAAauU 3
GroEL 2908: 3' cuaUUGUUUUAUUAUUguu 5'
Site2
SRNA SpR19 107: 5' aUAAAUUAGGGUGGa 3'
GroEL 315: 3' cAUUUAGUUUUGCUg 5'
Site3
SRNA SpR19 111: 5" auulAGGGUGGAACCGCguu 3'
GroEL 681: 3' cguUCCUGCCCCGGUGguu 5'
Site4
SRNA SpR19 26: 5' gJugyUAAGUCAGGUGaaa 3'
GroEL 2290: 3' acaAAUUUAGUUCACgac 5'
Site5 108: 5' uaaAUUAGGGUGGAa 3'
SRNA SpR19 281: 3' uugUAAUUUCAUUUg 5'
GroEL
Site6
SRNA SpR19 47: 5 auaAAGGACUGGCAcuu 3'
GroEL 396: 3' uggUUUCUGAUUGUauc 5'
Site7
SRNA SpR19 1: 5 GCGUUUCUGCA 3'
GroEL 819: 3' CGCAAGGAUGU 5'
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BRI SO SN R R MR TR A AR TS
T, B UG T SRNA SpR19755A R (P<0.05, 1411) .,
2.3 Western blot 5236552 & K2 8% GroEL 49 &
& F A KPR BRI IR T R A AL

AT T AR SRR TR N SR A, e

it UM ) i 8 LK AR, I B2 (85 R The
RGPEENC . 4559 R, GroEL 7EARIEEAE /1 1 im AR
SrEMRTEE I RN FEE2E R, HAE SEUER VI
FRMERE IR 4514 (pH5.5) T i Bl 7AE a5 Bk i o GroEL
FER R BALFH(P<0.05,E]2)
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Fig.1 SpR19 expression level in Streptococcus mutans strains
with different cariogenicities under different pH condition.
*P<0.05; **P<0.05.
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Fig.2 GroEL protein expression level of different cariogenic
Streptococcus mutans strains under different pH culture
condition.
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FER MRNA KA KPR 4R s, TCie e IR
(PH7)FEFRAAF T iR AE 5 Bl % UIAH DG R M85 7
M (pH5.5) T, R EUiE P EAS 42K T 1 GroEL mRNA
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Fig.3 GroEL mRNA expression in Streptococcus mutans strains
with different cariogenicities under different pH condition
detected by qRT-PCR. *P<0.05, **P<0.05.
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