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[Abstract] Objective To explore the expression differences of the quorum sensing molecule AT-2 of streptococcus mutans iso-
lated from children with different caries experience. Methods Streptococcus mutans isolated from children with different caries experi-
ence (high caries strain, medium caries strain, and non—cariogenic strain) were used as the experimental subjects. Vibrio harveyi
BB170 was used to detect the yield of AI-2 in each group. Real-time quantitative PCR detecting system (RT-qPCR) was used to mea-
sure the high caries strain’s expression of LuxS and pfs genes at different growth periods, and the relationship between the synthesis of
Al-2 and LuxS and pfs genes was analyzed. Results All the strains produced Al-2, the high caries strain had the highest yield. AI-2
expression was found in the high caries strains at different growth stages. The AI-2 of high caries strain had low expression in the lag
phase and pre—log phase, and then reached the peak at the post—log phase (19.00 + 0.90, P <0.05) , which was 19 times higher than
that of the negative control, and began to decline in the stable phase. RT-qPCR results showed that LuxS and pfs genes of high caries
strains had the highest expression in the post-log phase , which were 10.47 + 0.35 and 7.22 + 0.06 respectively; The transcriptional level
of LuxS and pfs genes were consistent with that of AI-2, but the correlation with LuxS was higher (P < 0.05). Conclusion Streptococ-
cus mutans isolated from children with higher caries experience produced more signal molecule AI-2; and the correlation between Al-2
activity and LuxS gene transcription level was higher than that of pfs gene transcription level.

[Key words] Streptococcus mutans; Quorum sensing; AI=2; LuxS; pfs

E WA 1B AT =N ARSBUR - iF MR A RHA I (LY53) s U1 DA T RFHREE (100247) 5 PU & E TR LS
(13ZA0235)

E—EEEN MR ST A

BEVEE LA, 2%, . E—mail: liuxingrong163@163.com

SIRARSC: BRI, SRS, 5250, 55 . RIRIRREURE L2 s A S R 5 5001 AL-2 SRR ()], PHRER R RS2 . 2022,45(5) : 393-398.
DOI:10.3969/5.15sn.2096—3351.2022.05.006



394

PRSEERI RS54 202247 554548 A5
Journal of Southwest Medical University Vol.45 No.5 2022

FEARIEN (quorum sensing, QS ) 2 21 TA 5 40 B 1] 34
Fr(5 B AC U, FH LA R e 2 B A2 A0 I DR R AP A (E) 47
N R EE IR AR S, QS RGA AR RSB, o
LuxS/AT=2 |2 AL T4 22 (R B PE T A A PR B o, S ol
138 I SC I R G LuxS/AL-2 AR 3R SE 4 45
TR 1Y) 2 R B A PR, AR W RO BER A
PUA R G AR AR IR N BORL ) e RS L
St 5P SER T, D IR AT AL-2 03§ HoA S
o

Wi e P A 3R T B0 M TR B S R ) — e it
T R PP, T A W P A A 2 TP A A
AR S5 4% BR TR (Streptococcus mutans , S.mutans ) VE A HoHp
R B A 1 ), B A M T S0 A J RS s A A 1) AH
HAEMBIE 5071 ORI WS 50
T AL=2, BEIRTT A OCEE 1 R 193k, 7R Bl B A 4%
AR N AR S R TR () R =2 1) B0 ) AT
AR 22 50, TS ) B30 1 A2 S B R B A5 5401 AL-2
FR 7 A T B0 AT AR WA OGS s . AN S LR
LRI 73 B ORAT I AS ) B AR L 1 A S K Ry
e S 3 125 ok DAy S92 36 5%, SR JH 151 58 ) 47 ) i 4 DI 7R
BB170 AE 1" RO s AN AN [m] T ke 1] AT-2 3%
K225, it — LG AT-2 QnAe] i 5 A8 S R TR 1) 2L
AR T 2S5 HEfit . AT Y2074 P AR R B 1 i B
R (AR R A TD= N

1 R5HE

1.1 LEEHK

AN TR) G SRR L 101 70 S e R AT I AR 40 15 Ak (1
PR PR TCEERE ) 35 AR S G TR FT A, R
AE TV R BE R R DA A& 52 F AR S 2 AR
SR E BRFRERE UA 159 (FRIFR UA 159 FRfiEdk) i
J R ARV 111 B 2 5 [ R 0 o o S B = 3 5 s
JIE BB170(vibrio harveyi BB170) W4 H b 40 BB A= 9 H;
RABRAF]
1.2 FERFIRINE

BHI}5 573 | 2216E 35 57 58 (5 & = B el g A= 4
HARBBRA ) B8R W 2 0 A8 LB R
TR WK i T PR 320 2 A Tl AR AR S 4 B R R
(bt A 42 AR A R STAE A D) 5 6 RNA 32057 &
(RARAEABHE A BRA ) 5 9054 54877 & SYBR Green
¢ 6 7 PCR AXH A (TOYOBO A 6], H A ) 5 Luxs 51
Y pfs 5190 16SrRNA 59 ( LA T AR A R A
Al

I ¥ 155 355 0 ML, RT-qPCR X (Thermo /A 7 , 3£
) ; Z W REREFR Y (Bio-Tek A 7 , 35 [H) ; R 5 1146
AL CILRA D) o
1.3 LWHE

131 WHMAH BRAKSERREEFTERY
Ly 2 K 3 AR SRR BR TR S UA 159 Arifl ik 2 5
Ja , F BHI B {fRKFFR5E AR KIZE, 37 ‘CIR%(80% N, .
10% H,.10% CO,) 537 2 24 h B g-F7 4 22 Yt fi A fk
YoE o PRIE TR B RE R BB VR 2 BHDRAR KRG 7 3
R4 345,37 CIR4 (80% N,.10% H,.10% CO,) 1535
24 h, 3000 r/min &> 15 min, 7 [ W , PBS W 2= ¥k ,
T 3K, HE, H TG (optical density, OD)g0=1;
37 ‘CIRAIE 5% 18 h, 10 2 h N2 v & B 14500
T4 COKFADRAR . B 53 100 WL in AARiTE
96 FLAR , BRAF FEA N 3 UK, Z2 D REREAR U AE 41 0D,
(RS E R NS
1.3.2 BAEFHRAE T 5T Al-28 F AN
1.3.21 R BHAE LiEan4 & B RETE 2% 5
Fl T BHI W AA S 35 50, 37 CIREFGFRE 16 h(FEE
1) ,3 000 r/min &5.0> 15 min, & F3EH, H0.22 pm
U8 TR 7 kY06 R BT OB A 4 IR BB170 32 R0 T AB K5 5%
Bk ,28 CIELEEFR 12 h, LIAH A s e O s e
A FEAE XS R 5 F 0.2 pum [ 98 B 75 23 1) 30 8 AB 15 37 3
FTBHL AR SR L, 7 A BRI X BEFN A 6 BE . 45401
TEWARICIE F-80 CIR-AT S
1322 125 5 F Al-2 89 e ml Ff 05 4E 9K A
BB170 B FEEEFP T AB 55538 1,28 °C .90 v/min #ELEHR
il SE 12 Wil 2 0D,,, }9 0.8~1, IR TIHTEE AB 55 57
FEHE I 1:5 000 (9 LLBIRR RS IR IHTR ST, 45 21 A8 S
BRTEJC A I 1E RO BAE (B A B RS 5 R R
1 B S ZE IR BB170 5 32 H 1 1: 100 (1 EL TR &34
57,28 CIRG R . 1~ 6 h NEEEIFE 1 h, 200 Wi
T 96 fL 4= AR EEbR Al P, H 22 D BE B AR (SR I L2 5%
FEAH,RES S50 BR A H 3 AN L, BG4 3K

TE 6 h P, LABF: X HE A 0 2 it B (B b 21 B AR 1Y
st 0] g5, kg e o, 9 ) R 2 )RR X 2 ' 5 BE A 1, 15
ST A2 ARG B R o DA R AR
X o7 B (i) A5 AR 2 Sk B AR AR A, SR 5 AR A5 4 1)
BEmMZ . THEALWF .

FRIZH P AR XS D BEAE = TR & 1) 5865
(B SR BRZEL 119 5 5

FH % FEZH R AR R S S B = PEME X R A 2
5 (/B %o B 2L 1K) e Sl A
1.3.3 RE A KA AI-2 &9 & A
1.3.3.1 E 4R E SRR A KaT 8 Al-209 74
Ml OB R 2% () U D T BHLIR A RS 35 3
H JE 345,37 ‘CIRAL(80% N, 10% H,.10% CO,) 555
16 h,3 000 r/min £5.0> 15 min, PBS ¥4, #4 3 ¥, BHI
WA R FE TR 0D, 0 1,3 1.3.2 7 IR AE 4%
AT 0T GRZZ230) OGP 0] ks rb 1 6 850 10
FEH) I JC P VSV, AR T RNA R, K45



VIR BERIR 244 20224F 545 HiSH
Journal of Southwest Medical University Vol.45 No.5 2022

395

2013 DA TRV 5 A T AT=2 A A
1.3.3.2 RREEEEAESHFAI-250D,,8% % %
FE BT BHI VA 55 55 JE v 1) =5 16 184K 7F 37 “CIR &
(80%N,. 10%H,.10%C0,) 5 3% 4 h .8 h.12 h,16 h.,20
h 24 hJ5 , &AL 38, WIE 0D, fH o FFIEEAR
[] B [0 5545 5 201 AT-2 B 36 %, IR B L LR 0D,
H5ES0TF A28 KR
1.3.4 RT—qPCR &M LuxS Fo pfs B 64 45 TR T
1.3.4.1 A X RNAWRREREMNE BUNFRAK
IS H00 11 72 S R K T e B R TR, SR H 2 7 A RNA $ K
T2 700 65 2 TR BR 1Y RINA, 76 % R 2R 10 A 431 0
RNA W
1.3.4.2 314 i& 354 A 1 NCBI Genbank [ R
LuxS 2 pfs FEPRI DNA 2K 581, W H Oligo7 1N 2
219 (16SrRNA-F F1 16SrRNA-R) } ¥ VE 51 ) (LuxS—F
Hl LuxS-R, Pfs—F 1 Pfs—R) , i 1A T AW 0y A B
IEl G, HAR LR 1,
%1 16SrRNA .LuxS .Pfs 5|41 5
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Figure 1 High caries strains (1A),medium caries strains (1B), caries free strains (1C) and ual59 standard strains (1D) (Gram staining,x 100)
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Figure 3 Fluorescence intensity values of samples at different culture
times
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Figure 5 Comparison of relative fluorescence intensity of high caries
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Table 3 LuxS and pfs gene expressions of high caries strains of Strepto-

coccus mutans at different growth stages(f +s,n=3)

s M A
LuaxS ZE[H] pfs ZE[H
REEHA 1.07 £0.32 1.01 £0.18
IS GIEE] 220 + 0.35 1.24+0.24
HEHA 423 +0.40 2.83 +0.54
SIS 10.47 + 0.35 7.22 4+ 0.06
vl 3.87 + 0.41 3.03 +0.28
F 288.42 193.74
P P<0.05 P <0.05
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Figure 7 mRNA transcription levels of LuxS gene and pfs gene in differ-

ent growth stages of high caries strains
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