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[Abstract] Objective: To construct Streptococcus mutans (S. mutans) fluoride— resistant strain UA159—FR with
gtfB gene inactive to investigate the function of gtfB gene in fluoride—resistant strain. Methods: The S. mutans flu-
oride—resistant strain UA159—FR was cultured and used as a template to amplify the upstream and downstream
homologous arm fragments of the gtfB gene. The kan gene was amplified by using the plasmid pEGFP—NI1 as a
template. Homologous recombination fragments of three fragments were obtained by overlap extension polymerase
chain reaction (OE—PCR) and ligated with pEASY — Blunt Cloning Vector to form recombinant plasmids. The re-
combinant plasmids were identified by PCR and sequencing. The recombinant fragment was electrotransformed into
UA159—FR competent cells to obtain the inactivated strain and identified by PCR. Results: The recombinant plas-
mids were successfully constructed via being identified by PCR and sequencing. It was identified by PCR that
UA159—FR with gtfB gene inactive was obtained. Conclusion: The recombinant fragments of gtfB gene of S. mu-
tans with its recombinant plasmids and the S. mutans fluoride— resistant strain UA159—FR with gtfB gene inactive
were successfully constructed and could be used to study the function of gtfB gene.
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Z———gtIB B RAAAE 7 A SABAL L, HH G B Y
GIETR K AR USSR R A WA RS R .
R T — 5T gtfB FE P R AR 2R TS, mutans
i 95 DA A 5 B T R R A AR T AL i gtfB Y
I A PR LA B2z L TR ] AR AR AT ) R IR AIE . AR 25
LR gtfB K E A BT R Ak A
UAI59 — FR W /& Z & 40 Mg b, sty & 7
S. mutansiif f& B k& UA159 — FR A9 gtfB 3 K 4 7%
PR T — 2B 058 gt B B D REH#E AT T B B AT
e TAE.

1 #RE5FE

1.1 FERH S5{UEE  S. mutans UALS9 KB FH
RO 2 1 J B8 27 B s Al A R OIR B2 R ORE A Y BT kL
pEGFP— N1 i 7 M K 2% 2 9 B} 2 27 B 8 ARk 2042
U BHI B 55 3 GF B il AW AR AR A 6D
B & W% I v (polymerase chain reaction , PCR) &,
A& A X E B W AR A R D 5 B0 5E R
Il iR & b st RARAE AL B ECA R A R 5 A 3B
JE PCR AL Crr [ 88K A IR BT BR 23 W) 5 H #v i
T KRl v —fE R A a8 A B2 | 5 H R TR 5%
FRA g —fE B2 AR A BR A D s DYY — 6B
R BRI (JE S —E YR AR A D 2
I BEHE I R & 85 (3£ F Cell & Biosciences A H]) 3
—80 CALIR VKA (HA SANYO A®D ;519 ¥ 58
o 2 W8 A% Primer Premier 5. 0 it 58 5k, H J&E 28
EUFHECA R RGP IR 1,

1.2 ik

1.2.1 S.mutans UAI59—FR WS R %% ¥
—80 CHMF7FHY S. mutans UA159 B, /0 T
BHI M5 753,37 CR A (95 %N, 5% CO,) K
% 24 h 5. FREER T BHI BIAYE 3255, iR AR
AR SE 24 h, MR EIEA, 2 R LA,
A T A5 TR MR 4% 2 P15 TR b B4 B i SR BE
UA159—FR, 7% 1000 mg/L A4y BHI [ &
iR BE BN, 37 CRUFR A (95 20N, .50 CO,) B 57
24 h, MR TE LA AT 22 Yo i AR b R I %50
FF 3k PR S A WA BRA R HE AT 16SrDNA JF 411 7
1.2.2 [AIJRHE 4 A BE gtfBl —kan — gtfB2 K H &
2 TR Y ) 2

1.2.2.1 PCRY M gtfB 37, F i W R A B
RAREE R A F 40 0 % b T BHT WA 85 57 5,
37 CMARE (95 %N, 5% CODBEFHE R B AEK Y,
B3 pl W MM, 51 G1—F.G1—R ¥ 3
gtfB LS R R Br It 44 gtfB1, ) 4 & 0L 3%
2. AE L 3. B3 pl BB 518
G2—F.G2—R ¥4 otf B P A Bt a4 M
gtfB2, W AR WL 2, O 2 1R L3 4. USSR A
M, 518 kan—F #l kan—R § ¥ RIFE R I K
kan, JOMWARZR W 2, WA WF% 5, PCR R
SE UG« R FH B i 0 8 I LUK S5 8 1 7 ) gt B,
gtfB2 Al kan, 2R FH%E I RIS TR & 4l il i 4 7=
.

R ERENGIY RIS

Table 1 Primers used in experiments and their sequences

714 % B SIYFE1(5°—>37) FF B K B /bp
G1—F ATGGACAAGAAAGTGCGTTATAAAC
C

G1—R AGCAGCAGCTTCAGAAGTTTTG 390
kan—F GACAAAACTTCTGAAGCTGCTGCTAAGGGGTGTTATGAGCCATATT

826
kan—R TTCGGTTGTTTGTTTACTAATATTATTTTAGAAAAACTCATCGAGCATCA
G2—F AATAATATTAGTAAACAAACAACCGAA

00
G2—R TGCAGAGCGATCATAAACTTG 3
*2 PCRRWIEZE
Table 2 PCR reaction system
7 i /L
{B1—kan—

H 3 gtfBl gtfB2 kan gtfBl —kan gt ot o
L it 3 3 3 3 3
/TSI (10 pmol/L) 1 1 1 1 1
R DNA B4 i 1 1 1 1 1
dNTPs(2. 5 mmol/L) 4 4 4 4 4
5 X TransStart FastPfu Fly Buffer 10 10 10 10 10
MgSO,4 (50 mmol/L) 0 0 3 0 0
ddH, O 30 30 27 30 30
AL 50 50 50 50 50
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#3 gtiBl A Bt PCR W &1

Table 3 PCR reaction conditions of gtfBl fragment

PCR 3§ W/ C P[] TEFFEL
AR P 95 5 min 1
il e 95 30 s
ik 55.8 30 s 30
3 fifr 72 50 s
it fif 72 10 min 1

x4 gtiB2 FEW PCR &I &1
Table 4 Drop PCR reaction conditions of gtf{B2

PCR #8§ EE/C s [7] HEED%
Az 95 5 min 1
gis 95 30 s
I L S 50
iE fif 72 50 s
S i 72 10 min 1

%5 kan 3N PCR I 41

Table 5 PCR reaction conditions of kanamycin gene

PCR # 3§ R/ C P i) TR FRHL
AR P 95 5 min 1
75 95 30 s
Bk 56 30 s 30
i {if 72 50 s
FiE f 72 10 min 1
1.2.2.2 HEESEMERAMEE RN L DL gtfBL,

kan 4lifb =) A, 519 G1—F #f15] % kan—R
Py ke 120 A B gtfB1 —kan, 3 3 By B
FL VK S8 B 38 72 0 O R R e el it ) & Ak
Y. Lhalifb iy gtfBl —kanfl gtfB2 A, FH 519
G1—F Mgl ¥ G2 —R ¥ 1yt #d [7] 95 & 24 B
gtfBl —kan—gtfB2, W KR WL 2., ) b &4 W
6.

% 6 OE—PCR J i &1
Table 6 OE—PCR reaction conditions

PCR #: 3% W/ C Pt 7] TEFR AL
AR P 95 5 min 1
5 95 30 s
Bk 57 50 s 30
JiE fi 72 1 min
HE e 72 10 min 1
1.2.2.3 ARG EIFHAMAKBGITE K

B0 Be 2 BE I 1T W 24k o 58 A0 43 06 0l B 12 I vk
JEVIMA T pl 2K #2200k 5 4 v Be DNA BEJR
Pt 1 s 7 1Y Lol im A glifk 09 #1207 Be, gtk =4
EER 5 pl, BRIES .16 Cidk, B 50 mL K

AT B2 S AN T ok L AR E TR AR
7AW UK 30 min, 42 C I 90 s, o7 B E Tk k-
5 min, fillA 200 pLL f9 LB 55383 ,200 r/min.,37 C
Kg% 1 h, B8 pL 500 mmol/L i 5 N 3L AL 7L
W (isopropyl B— D — thiogalactoside, IPTG)
40 pL 20 g/L W X—gal IR 5, ¥ 5 IR AEE & 47 1 °F
Mr b, 37 °CH F 40 L & 30 min, £ IPTG Ml
X — gal WU 5 . B 200 (L B W 349 450 3 vk 76 O B
AR 37 CEEFRMI R 12~14 h, BEik (O 7%
PR T A RIBE £ (0. 05 mg/L) 1 LB WA K 55 5
1,200 r/min.37 ‘C 53 6 h, W55 W v, 347
PCR %5E ., #%% 2 IN A PCR R K &, K0 & 12 L

#6,
1.2.3 HHALH & gtfB 3 K 2R i kR
1.2.3.1 UA159 —FR RZSMME & &

UA159—FR &M T 5 mL BHI &K 77 3%,
37 CHFTR R (95 YN, 5% CO,) B 37 B X B K3,
B 1 mL UA159—FR W # M T 100 mL BHI #
KBS IR, FIRMIE S E s R 208U E K. B
WE T K EVKIE 30 min, 5 A 50 mL W& & 08
F1,4 °C, 3500 r/min &[> 10 min; 7 &, 1 A
5 mL#¥ A ddH, O ffi i i€ HE & .4 °C,3500 r/min
B 10 min, EEMAEE 1 K F EE. A 5 mL
TV 9 10 %6 H 3 4 30 7 B & . 4 °C, 3500 r/min £
L 10 min,iﬁﬁtiﬁﬁg‘ LW, A 1 mL 10%H i
fEUtTE AL 0% 100 pl, —80 CUKAHHAE .
1.2.3.2 EQEJ#EQ%Z@;—UM’QM{: 1 200 pL %k
Ji 1ol W i R AH R BEL 51 s 10 iR AR Y R A AN
2.5 R T K G EIRA IRAY T —80 “CUkA
oW, REWHRE)E,4 °C,12000 r/min & L 20
min;/MOFEELFHMA 5% WA L 1 mL, 4
°C,12000 r/minE > 10 min, EE A 1 KA
30 pL ddH, O il EH &, —20 CHLF.

1.2.3.3 WY R UEE B30 pL gifbny H A
A Bt gtiBl — kan — gtfB2 fin A #| 50 pL
UALS9—FRIGEZ B4 rf, 15, Tk L # &
BV B IS B R A B B
ACHEAT HL B 5 FU G 5 S BRI T AR Ao AL 100 I BHI
WAR B F: 0, R 5,37 °C,180 r/min E ¥ 5 5% 4
h, % T &4 R85 % (10 mg/L) iy BHI [ & 1 5%
.37 CRFAE(95%N, 5% CO,) K3 24 ~48
he PEFHVESEREIEF T & RIIBE % (10 mg/L)
BHI W5 I 3G R )5 22 g ta S B8l S

10 min; ¥R
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mutans, MK PCR #17% &, PCR 51 ¥ J 4
5w A B S — 2L

M 1 2 3
2 000 bp
1 000 bp
750 bp <«— 826 bp
500 bp
<«— 390 bp
100 bp

M.:D2000;1.:gtfB1(390 bp);2.:gtfB2(300 bp);3:kan(826 bp)
B 1 gtfBl.gtfB2 I kan ¥ 3% 1 Bt B0 b 58 1 AL ik &
Fig. 1  Analysis of gtfBl, gtfB2, and kanamycin amplified frag-

ment by agarose gel electrophoresis.

M 1

2000 bp
<«1516bp

1 000 bp
750 bp

500 bp
250 bp
100 bp
M:D2000;1:gtfB1 +kan+gtfB2(1516 bp)
B 2 T2 TR B R 7 W BB M R L ik
Fig. 2 Analysis of recombinant plasmid cloning product by agarose

gel electrophoresis.

3 ORISR R @R B4 BL gtfBl+kan+
gtfB2, 4 F 1 K/ 1500 bp

Fig. 3 Plasmid construction map. The blue part of the picture was

the recombinant fragment gt{B1+ kan+ gt{B2, with a mo-

lecular weight of about 1500 bp.

2 HR

2.1 PCR " 45 & LUK 3 B R gtdBI,

gtfB2 M kan 7 T K/NGE R IER, 20 3R 390,826
#1300 bp(H D,

2.2 HAFRMEREESR EA R4 PCR
Y5 W EE I LUK 4 BT R gtfB1—kan— gtfB2
FBER/NGEJLTE .l 1516 bp (& 2), BB 3 A
BEE B2 L) IF B W) e N B R, W A AR &
BLAST Xt i Be s 28 i 2y B 4 1E 8, 8 20 53 ki
P e g5 R R B L 3 FE 4,

L
390 bp 826 bp

1fB1 kan

300 bp

gtfB1-Kan-gtfB2

S.mutansTi T b
UA159-FR

chromosome

gtfB mutant
chromosome 390 bp 826 bp 300 bp

B4 i ) R AL g fB 3 PR I R Y D B R A A
Fig. 4 Schematic diagram of gtfB gene inactivation by homologous

recombination.

2.4 guUB EHERIEHKMN PCR X E4 R HH
PCR 4" 3545 2197 ¥ i BEK 29 1500 bp (&l 5) , 912
%5 S. mutans UA159—FR B9 gtfB 3 K 2 7% Bk #4)
=R

M 1

2 000 bp
<1516 bp

1000 bp
750 bp

500 bp

250 bp|
100 bp

M: D2000;1: gtfBl+kan+gtfB2(1516 bp)
5 gtfB KA IEBREY PCR 7P 4 B B A 58 16 v 9k [
Fig. 5 Electrophoresis results of PCR products of gtfB gene inacti-

vated strains.

3 itig

A TV 4 BR A 66 BT A T R TR R R RE A 0 1)
LA ARIEEEERTE T Y gof Bk AT L 4 B A A
LI R T o DT A Ak R B 1 A 2K AN Vi A SR L K
VA PER R AT oo 1.3 B B B R 8 bt 5
P2 A M B B L SO A AR P Y A
SOMEZH A 2 1A b 8 G i oy T O 1A A R T BE
TR B N 22— AR R G B
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— P T B AR R R 5 00 b ) T R B
PRI B M A, (1 A5 b 288 58 725 Ak S0 1 R s R 04
5 Horp SN VI AH OC Y gofB 3k PR 4 B 1 A A
P bl AR X — AR I B T B0 I AR it
AR TR & A e BT RV R . Rk E
B R O Bk UA159 — FR (19 gtfB JE Pk 1% ik
SR AR A A TF B

B RR AR 1 2 1 F 5% 56 DR ) R 1 — R oA K
FB, LR E e R E S L
T [ 5B L v TR] g TR 2 B9 O i e ik P Y E4H
DNA, 5 F B i b st = b 5 i 4l
DNA 5 A4 B IR Z A A0 0N L 8% I 78 B AR 9 & A 5
RE A, 5 = AR B IE R . R LA B 41 DNA
FE AN T 5 21 R )R8 g L )R K AT TR R 2
T BEY) kA R A R X b R RE R
L BORAK T HL T R U) B AR E M, BT LA 5
R

it OE—PCR # & 54 DNA., & I 4F 3k —Fh
fRI B AT AR EZH DNA #R . S5E5% 5 AR M
Ft s OE—PCR AN 75 28 28 ) B il 7 fg ) F0 DNA 3% 42
SRR, AR M Bt 519, #7240 PCR, BD AT 44
A A B L R L R A G BRI
WIBF 5% % W 3 i+ OE — PCR 75 % Mk LA # & K T
20 kb A Bt . Shevchuk %57 #F 2004 4F i 1o 52 i
HEW] OE—PCR Xf T #4 8 KT 20 kb % DNA #5241
KA BoaR A %, ALk, OE—PCR i 7] LLH F
E L SRAR g

AL SEF H PCR #7318 gtfB 1% . F Ui A U
AN kan JEPR ARG HEATEE 2 AL RIEE 3 B RO
W) 4H R B gtfB1 — kan Al gtfBl — kan —
gtfB2, WP RN CEETE T ol i it R LT A 5
WY e TR BE CTon) A 422 305 8 AR 45, DG T 2 B F
7. N TR PCR BN o R &4 S 52748, PCR R
N E R LR G R O TR R N ROR, AR SE
WAEY 1 gtB I T i R UR R R, B AT IR
PCR. 78/ B 2 % v, 5 95 C 4% ¥ i i) 2E K %
5 min, 1] DU 20 3 50 4 240 . BECK & DNA, A4
ALV LR A R AR F p, TR AR AT AL B, 548 e )
Ti R L N AR T B IO B R A R e AR
BRI B B E A R B 1A T R SR ] AR
U R T P T S 45 T A R G R R

ARS8 i R OI8 A R HEAT IR L, T kan BRI
SR — T 4 D R T R R A B I 1 R TR % Wl T il
R R B AL, TP Hu Az 2 4i L N B8 2l L B B

Wr 1 B A= 3R ) J] LR B Al i D ) A R Bl L Al H A
1% 5S. mutans M H: T 5 8 Rk 2 S IR A, & 3k
Bl 50 A B DR o . R U 3 B T
FrHE bR A U B 48 T R AR G, T 42 R PCR
I 16 45 5 O 0 3 R RCRAIR FERT S AE SRR R
FRATTHEHE A 1) 35 4% e Ak T A vh ml DK RO 8 Ry rk
FRic e A8 UG EE R AR 1, DA T B 08 b W 25 4R B A%
g R 4R SR AR
i b ARSI I E T UA159—FR #J gtiB
FEH RGN gtfB B DI RE R AF 9T 288 1 LAl .
S % ik
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