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Abstract: The inhibitory effect of sorghum episperm procyanidin tetramer(SEPT) on the initial adherence of Streptococcus sobrinus 6715

and its cariogenic factor glucosyltransferase (GTF) was investigated. The saliva-coated hydroxyapatite (SHA) was used as an in vitro model to

measure the inhibitory effect of SEPT on the initial adherence of S. sobrinus 6715. The GTF-I catalytic region (CAT) gene of S. sobrinus 6715

was amplified by polymerase ¢ action (PCR), cloned into a Pgex-4T-1 vector, and transformed into T7 Express competent of Escherichia

coli. The protein expression wi by isopropyl S-D-1-thiogalactopyranoside (IPTG), and the expressed product was purified and
concentrate: 01‘1 the GTF-I/CAT target protein. Subsequently, different concentrations of SEPT samples were used to treat GTF-I/CAT, and
the inhibitory effect of SEPT on GTE-I/CAT enzyme activity was determined based on the amount of water-insoluble glucan (WIG) formed by
GTF-I/CAT. The results showed.that SEPT could effectively decrease the initial adherence of S. sobrinus 6715 to SHA in a dose-dependent
manner. The enzyme activity of GTF-I/CAT obtained from the gene cloning and expression was 8.446 mIU and the WIG formation ability was
1.603 mg/(mg-h)./SEPT icould effectively suppress the formation of WIG by acting on GTF-I/CAT (p<0.01). The results demonstrated that
SEPT was effective in inhibiting the initial adherence of S. sobrinus 6715 to SHA and reducing WIG synthesis by acting on the CAT region of
GTF-I. Therefore, SEPT can decrease the adhesion and aggregation of S. sobrinus 6715 on tooth surface and inhibit the sucrose-dependent
adherence, thereby preventing the occurrence of dental caries.
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LS EEERE (Streptococcus sobrinus, S. sobrinus)
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FRAE o
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10.g, NaCl 10 g, BEREEEY) S g, ZEIBKER R 1L,
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1.1.3° =37
D EF/AM, KAV AR AT
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WG FeoR 1 A1 Sal 1, FigeE A Marker, A3
B-D-E A ANEE (IPTG) ¥IET Fermentas A A
Solution I 4%, Taq DNA %41, DL10000 DNA
Marker ¥JT- Takara 2 7] ; BRI HURGIEIE Tk nt
BRI AT ARG R AT .

1.2 S sobrinus 6715 B £ & F0 SEPT & it #|

B EIF 16~18 h [ S. sobrinus 6715 AP TSB 1%
FrFE, 37 CIREREFE 16h, B0 (3200 gx10 min),
WK, F 0.01 mol/L PBS (pH 7.4) ¥k 2~3
U, PAHE T A A ODgoo=1.10 [ TE xR %% - FH 0.01
mol/L PBS (pH 7.4) ¥4 SEPT. NaF Rtk 7.8125.
15,6150, 31.2500. 62.5000. 125.0000. 250.0000 #1
500.0000 pg/mL IR -

1.3 SHA ] &

CE R RENSEE 3 h 5, B, WS
R, 4 CEL (12000 gx20 min), Wk BiGW. 1
PRI 5.0 mg FREEBEAK AT 96 FLARH, 1200 pL.
0.01 mol/L PBS 12—, B2 FIEWR, &4LA0 200 pL
WE EIEW, 37 CRERFEY 1 h, BFLIN 200 uL. 0.01
mol/L PBS ¥tk 2 IR FR 22 AR A AEFR B AR KR
ME, 73%) SHA.
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MR SCERT . Beit RS9 S ATAGAATTCGAC
GGAAAAACTTGGACAGAATCTG3' , T i 51 ¥
5'ATAGTCGACTTAAAGAAAGCGGCACATTGTAGT
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TR 2 1) B 2 5 R Pgex-4T-1-GTF-I/CAT 4L 2 K
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BIA 1 nmol/L IPTG5 5314 J5 5.0 (12000 gx30 s)
WO TR, R P AR SR B 45, P 25 2 (12000 g% 10
min), /\”Uqﬁﬁ%ﬁﬁiwﬂﬁfﬂ{ﬂﬂ B WL S3 TR
] BRI B R

W JE r%tﬂmﬂi:ﬁwm =Py S e S =]
W, B, 438 AR H .
1.6.2 GTF-ICATBa7% A== % 4L ) 64 m 2

HY 250 uL GTE-I/CAT, 250 uL. 0.5 mol/L EEHE 1
%ﬁ/ﬂ”ﬂﬁ, 0.5 mg i %HE T10, 37 CF

YRR, B, AR BIETR

FTTVE A5 s

Neson-Somogyi A5 GTF-I/CAT [IBG: 56
P RIFERCRIbR I, WIVE R A MR AR e 2. Rr
LI E3EWIN 0.5 mL XZEK, TRAIE), 01 mL
Neson-Somogyi A i, 7K N INF M 10 min,
WK, BN 1 mL Neson-Somogyi B i1 9.5 mL
WZEIK, IREE R SERRSETE 620 nm Wil & OD {H,
MRYEE R pEbR 2, T3 GTF-I/CAT [RIRES

BEARERVEN GTF-UCAT P2 9ife 1. W4
SWE 2 ICHbR A, WIE 2R 2. Kl
e 1 mL /K OB, 4 CORRE )5, &l

(12000 gx20 min) 152 ZHEITIE, A 20 pL. 0.5 mol/L

NaOH VMR, 1 80 pL XGR/KFRE, FIN 150 pL
BINARER, 58 G E 630 nm W& OD 18, HR4EZ
PEbRAERT 2R, 2 PES =, 115 GTF-UCAT /%
B fE

1.7 SEPT xt GTF-I/CAT 7= WIG By & v

Y 250 uL GTF-I/CAT, 250 uL. 0.5 mol/L A
FRERZZ M, 0.5 mg HIZEWE T10, LARAFEIKREER
SEPT ¥ (62.25. 125, 250 1500 pg/mL) 50 pL,
EXTHIN 50 pL XZEK, 37 C R 24 h, R4
WIG P2 8454k, WA/ SEPT %t GTF-I/CAT 3 30,
WHER AR AR WIG EiFH4], Ml 550 nm (¥
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OD 18, THAAEWSE SEPT /)5 GTF-I/CAT 7=
WIG A ST, AR Q).
AHXH RGP (Y0)=(S2L46:2H OD 18/%5 4 OD {E)x100% (2)

1.8 BRI A

KH SPSS 17.0 Siitfy, X i BT 5. A
272255 HT) Dunnett SUMAGES, LU & SEo02H 2odf
5B BRI E M= 2 p<0.05 I, SRIRdH
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LCEAER Sy e S e
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2.1 SEPT A g kG MET T S. sobrinus

6715 7& SHA %5 it
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WAFVERE b, WA DA B RN R O T R
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¥ S, sobrinus 6715 $5HMF

f S. sobrinus 6715 adherence to SHA by
ry pellicle treated with different bioactive
constituents
E: ARG fatext BB NaF Alrt, EAMEENER.
ZEHLRI], NaF Al SEPT AbHMERIRA MRS ,
FRREFNH S, sobrinus 6715 £ SHA _L[PPRGF, iRk
RSB IG EHgoR,  Horb SEPT FUMKFEERIN G
FRTRHYEX B NaF: 24 SEPT ¥REEEURES (<62.5
pg/mL) B, SEPT KIS NaF #H24, {H49Kk
JE>125 pg/mL I, SEPT MM B 58 T NaF,
WL 250, 500 pg/mL B, SEPT (IR S5 FH M

XPRE NaF AL, BAWMEEZER (p<0.01).
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AT RE B
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SEELILKE 2, 4 NaF Al SEPT 45, S. sobrinus 6715
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& 2 PEHEMAIBME TR S sobrinus 6715 FEMIRIHNEHIZR
Fig.2 Inhibition of S. sobrinus 6715 adherence to SHA following
the treatment with different bioactive constituents
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FAFIE R AT AL AN P, & RDVRE s 53R
R T S A H 1 DA S T R RS 45 3R R VR B S A el
B, JDEE AR, TSI AE SHA _ERTRGF o
SR REW], SEPT W LA S. sobrinus 6715 1E
SHA _F(#1aekskt, SEPT 1ER T B T-HilHAE SHA |
(RGP 2 50~70%, T A T MER R MR T
TREAE SHA ERRPREPRIaIRN T 50%, ACFEANE L
A FE M AR AR A e, X 58P
AT, HET SEPT WTLMER S. sobrinus 6715 3K
Fhigh RAME BRI IR s H 324K, JFLAEm S
sobrinus 6715 RIAMEE R NT, LG ZH,
MG S, sobrinus 6715 FIVIAEREH -

2.3 S sobrinus 6715 GTE-1 t#§ CAT X & & t 4|
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2.3.1 GTF-VCAT 44 %Ak ik

%t S. sobrinus 6715 1) GTF-1 3£ K4 K: 5.1 kb,
HiF GTF-1 & &80 1/3 Kb CAT X & GTF-1 EHZE Ifg
X, ATLLE R TR T3

¥ PCR P4t AT B IR B s FL AR, 435 B P
3, 9 7R PCR P2407E 1000 bp BT, 5HES - 1104
bp K/MHTF, ATLAZIEAFI S U 156 PCR =43t
A7

——— 2000 bp
~——1000 bp

~—750 bp
~——500 bp

B 3 S sobrinus 6715 CAT E:[E PCR 4/ 1&=44]
Fig.3 PCR product of S. sobrinus 6715 catalytic region

7 : 1 &7 PCR 4%; 2 % DNA Marker, DL2000.

H EcoR 1 Fl Sal 1 XEV)HEAJFTHL Pgex-4T-
1-GTF/CAT, 3E|PIgksfki, 7078 KN 4969 b
Pgex-4T-1 AR 7754 1104 bp [F1 B ARF B,
WLEE 4, BLHIRIIMIE T Pgex-4T-1-GTF/CA
Fio

12

10000 bp—=
7000 bp—>
4000 bp—=

2000 bp—»=
1000 bp—=

€

500 bp—=
250 bp—-

E 4 ZRFRNESTIEERE

Fig.4 Restri?!on enzyme digestion of the recombinant

gex-4T-1-GTF/CAT plasmid

7 : 1 &7 DL10000; 2 &= Pgex-4T-1-GTF/CAT; 3 %
T B )5 4 Pgex-4T-1-GTF/CAT.

Y EHFRL Pgex-4T-1-GTF-VCAT #ib B2 4
YHfL, PRI TR, A BT YEET VR PCR %
SEFAYEVERE, AR —ANPRPE ST, T 5 1)
FPo45 R 5 NCBI _ERIFFILLXS, 7 9 MFEA—2L,
FEALLE: 9 99%, 9 N E PR AS [F) AN S0 L) ) 2 R

52

B BTk Pgex-4T-1-GTF-I/CAT # N KT i
T7 Express competent E.coli (High Efficiency), £ 1
nmol/L IPTG 5%, BEAEEMRIALE T WE 5 s,
T 3~6 AN FIFAR FEAT T 2R B IS s BRI
IR, g5 7~10 NAFIFRIE AT 24 HE 14
JE ST KSR B, BT A, GTF-1 1) CAT
HEHTTUME FERERIAS, f£37 C, IPTG#HRF4 h
12/, GTF-1 1) CAT EATE LG RIEEE,
HLBEE, FRATIAT T R s E R RS R A,
TN GTE-ICAT, 7 FE4A

1 2 3 4 5 6 7 8 9 10

170 ku —=
130 ku —=

100 ku —=
70 ku —=

55ku
40ku —
35ku
25ku —=

[ 5 GTF=1/CAT # SDS-PAGE

.5 SDS-PAGE apalysw the recombinant GTF-I/CAT
proteins
A LAT IPTG #-F; 2 A7%&& /A Marker; 3~10
%m‘-s‘ﬁzﬁ‘éﬂ
7 F9IAM GTF-I/CAT HA% GST Bl
Wﬂaﬁlﬂ%}: BEATREEVRAE, S5RWE 6, BEThEIR

/Lﬁﬁ KK /N A 68 ku( i GTF-I i) CAT k/NA 42 ku,

ST & AR/ 26 kw), 5TUY H b7 5 EAHIE

1 2 3

130 ku —=
100 ku —= -
70 ku —= -

55ku —=
40 ku —=

35ku —

25ku —

(& 6 GTF-1/CAT &hft;REEE]
Fig.6 SDS-PAGE analysis of the purified and concentrated
GTF-I/CAT

E: 1 AT EHE L pg 2 K F&EG K Marke; 3 A EA4F
0.7 pg.
232 GTF-I/CAT B&% Ao = % M

GTF-1 1) GAT RENS 7K A RERE e e ) 26 W
R B CAPE R SR EE B, R WIG, HAL
¥ 07 M XN CpHpO1+(CeH 005)—CeH 06+
(CeH1905)n1"™o GTF-VCAT 55 HEREERIS 16 h 5 »
SN ARVEM, A WIG #7724k, #id Neson-
Somogyi 1EI#3 GTF-I/CAT IEEIE N 8.446 mIU, i
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I AR EEI E GTF-ICAT P2 HEIAE /1N 1.603
mg/(mg-h), BB RSME B2, 3RS 7 AT
Y& S. sobrinus 6715 GTF-I ] CAT X, iX—[X 45 Al A
IYFREEREP L WIG. GTF-VCAT (KRGS IE & TAE 40
Rl Eh VTSR0 GTF MRS 6.71 mut',
GTF-T1 £ H 4 5.1 kb, ARFIAXIKT GTE-T L
TEVER A EER N, AR E T VIR A AR R A
B CAT X HIFEEL RS RE )T HE =y WIG HIRAR G
HKEE, X TATRE R GTF-UCAT IS /1A Be i 2841
BRE 2 —, (A TR e e 1A SRR 1 oy
e AiEERA GTF FHEG, JEF FifERIA GTF-I/CAT
BTN, A, EIEAVE ARSI TR

2.4 SEPT xt GTF-I/CAT f* WIG Hy & v
120
100¢
80 'y

60

MRS / %

40t

20F

00.0[] 62125 IEIS.UU 25(;.00 500.60
SEPT/ (ug/mL)

& 7 AEIKE SEPT LRSS GTF-1/CAT HEXIREE M

Fig.7 Effect of SEPT on the relative enzyme activi‘ of

GTF-I/CAT

E: R TSR aiTRAL, BAMEEMEF.

SAFREE SEPT AbPRE, MA R OD {HAT

BEAG, VEEAF=AR0) WIG 8/, &R Kl 7 s, 4

TR0 T 0, 4 Fhik B2 ) SEPT #SHEHIfi GTP-I/CAT
P WIG, i8Rk T W FERIHERITIHER,

HE—% K F EPT RJE KT 125
pg/mL, HAE XA ZE R REE (p<0.0D),

Refd ;gobn L5 GTF-I/CAT Mg i 11 2. 2 PG
VPR, Bulilii s il LA GTF 51,
/> WIG =4, W SO0 S50 A PRk P SR AR I A,
(BRI AR 28, AT, GTE-I () CAT
BA AR, F SEPT EE:AERIFL CAT, 453 %M
SEPT #] L@ GTF-1 ) CAT &1, /> WIG
FEAR, T T TREI R 75 2 1A R e — 20 RGP R AR
GTF-1 1) CAT &H BRI as &0 i, A KR
WEIThRE, HIEHEIR/NS CAT X4itrfae i
K. 1fi SEPT J& TH¥IZ W, & SEARSE, HEl
AlfE e SEPT 5 GTF-1 ) CAT #H454, ™48 CAT )
SERFNVEI, R T AR AR, AT RE AN

i, ATTHIH =4 WIG.
3 g

SEPT W LUEIIAEH T S.sobrinus 6715 T A4 A1ME
WORAF MR 2 Bz, b S sobrinus 6715 £ SHA
HREBE, XS, sobrinus 6715 FRIATTRERE B = A HH]
{EAEF T 1A S. sobrinus 6715 HIFNHESCR E IR . 8
N TR A RIE R RS 7 B AR S.
sobrinus 6715 GTF-I/CAT &, HHEM 8.446 mIU,
FEZBERE J1N 1.603 mg/(mg-h); SEPT ] LA
GTF-I/CAT =4 WIS, i B-SEPT. A LA EE:/EH GTF-1
(1) CAT X, I FLIRERI A i ASLES SEPT L%
] LA S. sobrin F, XAl PAFHI

w5
A NI

(R B SR AT T L4 PR 2
AH Ik
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