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[ Abstract] Objective:To obtain the pac gene encoding surface protein PAC of Strep (S

) ,which was isolated

from clinical strain in China,and to construct the recombinant plasmids vector containing the pac gene,which will provide further study
for edible plants vaccine against dental caries. Methods: According to the sequence of pac gene,a pair of pac gene specific primers was
designed and synthesized; By using PCR the target DNA fragment was amplified from genome of serotype ¢ of S. mutans which was
highest frequency of clininal isolates in China. The recombinant intermediate vector pMD18-pac was constructed through T-A cloning
and identified by sequencing. Results: The sequences of cloned pac gene was high homology with that of pac gene reported from
references. Conclusions ; The sequence of pac gene obtained in this study can be used to further study for preparation of DNA vaccine

against dentalcaries.
[Key words] Strep tans ; pl

AL A% Bk o B ( Mutans streptococci , MS) & A F01
YN EBEBEE AAXOEFREHMS £E
BT R (Streptococcus mutans, R FREEEH , Il
ER c.e.f) MR G BRE ( Streptococcus sobrinus , ifil
Hrde) " RARMEE c PHEEREEES,
Ak80% ), REEE PAC REHEXEEEN
WEEZ— 20 FREEARHE B BRERS
HRA BTN RERE, BR8N &HB
pac ZREA RN EERFEEE, BERRELE
AR RAR, 5 Z KR A ER R 5 (Bl ) R
R ESEESARRRSE &, A WEBXTRELR
Flo ASCHR AR R REE MR (L c
&) g R DNA JREAR, AR 4E $RE 5 pac £ H

[ B H ] 2007-11-02

[EeWH] BRARMLELTHE H (30160086)

(EERM) L BEREYEE—HAER DRH, B8 &8
233004;2. BUE¥HEHMROBER, M 8 X
563000;3. #IE THHABE ERER OB, WL
P 321000

[feEEN] RERI(1974 ), B B+ AEBRENF.

[EiREE] MEBE, B, THEEN, %82

;P ids ;surface protein antigen;genetic engineering vaccine

FEHE R Wik y i B ER, L — 5
RHESEIMGEREE Z B R RE, FHRER
116 PR Bk 2R 181 28 1 G5 pac BRI ch (B] N BRIk, K
TSR EREYRARBURMAIES, &
— S 5HATVHREERR BN R D EOHBE
B AT BT o

1 #ME5ERE

1.1 82X MEME TakaRa LA TaqgDNA B4
B%,DNA 4+ F & Marker A-Ecotl4 digest, Ligation Kit
Ver.2 % #1iR ) &, pMD18-T Vector, Control Insert
(TakaRa A#TEARAR, KiE) . BEVGER &
(TR, RE) , S FH4 DNA RN & (tHET
B%) ,RNase A (Sigma 247, %H), K#F SR
(Sigma A7), X B), KRY R AR FE KA,
PTC-100TM % PCR {{(MJ Research,Inc. ,%H),
1.2 &4 ZBHEREWKSEHMGER(N
NRZER O EE¥BSFEMEXZRENRES
BREW) ,IMI09 Bk (PR BE A YT KRS
TH®).



HIEEPRER2008 F3ALBEE2Y

1.3 7%
1.3.1 39mMRitS5aR BIER RiEn
pac 255 7E National Bioscience Inc BF#i#94> F
HYE B4 Oligo 6.0 £ i & BRI PEM PCR 5
M. 519 H TaKaRa AGHARATERARERHEH
BOB AL (HPLC) b stk e &, L5195 -
GCG CCA TAT GAA GGT CAA AAA AAC TTA CGG
TIT TCG-3'; F 55| #1 5'-GGC GGT ACC ATC TTT
CTT AGC CTT TAA ACC AAG C-3',
HETFEHHERSFEZREBIK pET32a( +)
WE B, 7E L HT 89 5 5 A Ndel BREIHERA
VIBGES UL, FEBB YIS 1) S' A 4 MR
. TSR 5 5% I0A Kpnl BRI V) B8RS )
L3 MRS, FFERAIEER, UET—%
5EA X BT EM(CTB) EFKRE, REMEE
Ho
1.3.2 AH#EREEFES DNA EREEE BE
FEEEERE ¢ BUKG PRARIG B FP RN TPY P, 37 T
TEEFBhLREHEERKER, EREF, 2%
A A TPY MK, 37 CHFB|EER
48 h, R LI J, DNA 420 & R B & B
DNA, %5M e EE I E DNA 7E 260 nm #1280
nm ZEHREEEE (OD) B, 0. 7% 35 A5 5 i i ok
(80 V,2.5h), 20 C{R#F.
1.3.3 BWERKFBRMWESITH PCR KA
FAEHMHERBEZESA DNA 1 pl, 10 x LA PCR
buffer II 5 pl,MgCl, (25 mmol) 5 pl, ANTP mixture
(%2.5 mmol) 8 I, E#FIH(10 pmol/l) 2 pl,
TS99 (10 pmol/pl) 2 pl,LA Taq 0.5 pl,ddH,0
6.5 pl #£ 50 pl, 7§FS%:94 T 5 min, (94 C
1 min,55 °C 1 min,72 °C 4 min) x35 E¥%,72 €
ZE4# 10 min,
1.3.4 [EgS2E{Ly 18™=% PCR =¥LL0.7%
fimh SR AR VR I B Ik RAE R B 3K18 4.7 kbp R/
B ERER. &R R E AR ERR
A & L PCR =4, -20 TR,
1.3.5 ZEERN (1)BRER—E4LH pac £H
PCR 34874 1 wl,pMDI8-T Vector 1 pl, Ligation
Kit Ver.2 AN &+ #) solution I 10 pl,ddH,0 8
plo (2) PH#: %t B pMDI8-T Vector 1 wl, Control
Insert 1 pl, solution I 10 pl,ddH,0 8 wl, ¥ ik 2 &
E F forotoc fHIELEIB 16 C x12 h,
1.3.6 BRESHMHHEREE=VNHEL S5
BT
1.3.7 EHTHIMEMBR
BERBAEHT,

2 R BOR IR K

133

1.3.8 EHEATFHEILTE HRIE pMDI18-pac ik
FIE XA pac F5I3EER Kpnl,Ndel  Xhol , Sall fiff 2
47, Kpnl Ndel XUEEY]

1.3.9 WF HEWEIHFEYILENFEE pMDIS-
pac % HIEHLAEE A FNF .

2 &R

2.1 DNARERER ZABHERAENRKS BN
PRERR 2 A E F A DNA HR=Y2 1% B W
BEBE e Tk ¥ Ry B — k7, 49 23 kbp  IESEHSE#, T
[##% , % RNA {54, OD,,/OD, Lt K 1.6 ~1.8
Z I, AR REE A B R(RE L),

1 2 i 4 5

M:N-HidTl DNA Marker;1~7:C Bil& 5K #k
B 1 S. mutans 8% DNA %%

2.2 PCRy¥EEHeieR UTEHERE(M
e B MR B bk 4 DNA BRI 18 i 24
4.7 kbp K EMEE KB, 4+ FESTITMER (K
E2).

M1 1 2 } 4 5 6 M2

MI:H| % 89 4.7 kbp 3 88 ;1 ,3~6 1 1 53 48 Bk
2:% E15 B8 ;M2:A-Ecot14 Marker

B2 S mutans RSB b pac EET >4
2.3 EHETHEMEL  Ndel BEYIYIH KN
150 bp.7 250 bp ZEAHAN K 17 ; Xhol . Sall BAEGYIY]
tH—#37 400 bp K/NKJ A 7 ; Kpnl SAEGUITT Y B9
Wiz KB E RE B — 444 7 400 bp & T, B4
W) S AT L% R A — K/ 20 bp B/ BE
JEAE M T Bk 43 B ; Kpnl 71 Ndel TUEG Y] 3K1% 4 700
bp.2 550 bp.150 bp 4 3 MK (A 3), &t
LA B 40 43 47, pac 2k K K4 16 A 8] pMDI18-T
Vector(REG B AN THE R AMELAFHED
M, FHEESAEE) (LE4) ,BENEPRIEAK
HAEM T —BLRAHTT,



134

M 1 23 4 5

19 229 Lp

223 bp
Vel 1A A7 Wy
A A72
2 &M b
1 ®R2 hp
1 A8 b

183 by

M:\-Ecot14 Marker;1:Nde [ ;2:Xho I ;
3:Sal I ;4:Kpn | ;5:Nde | .Kpn | 8]

3 pMDI18-pac B ¥ e ik B

pMD-par
7310 bp

M 4 pMD18-pac Fi bR & A

2.4 @A LDUEMSIY MI3 + F1 M13 - XUEE,
IE R[] walking8 AR, 3531 10 MR . HBHEH
5 P59 ARG SHOER pac EEFFIHITH
T, RAEALRFTHRBHEMERSEMRER pac
BREGERFIC MEHE 9% .

3 it

BRRTEAEARBREN O RER, AP
HRREL 40% , EFMEDPEPHRRERIE
90% Lk Eo HE—TREHHHBIBZEEFEE
WAMEE FATREARBIR" " B FREES
HFHES TFHEMBOBEMMRE L, B E—BRE:
() REEBFNELS TR _REMN =R
RHE. HFRERARM R ERE—REM AR
MEEET , BAERRA LG, EREN B
REAERRE—E MR- THESNHH
R EETEEARH &M TR HEHR
HERNTIEZRNEHS 2AREEEORR LS
FUKGHER—EER, M ELXEE KNSR
AEFEE, FRLPEREEKNREEOHRDE
HEARESKE"", KO FHEUMOIIEES KA
BATREA IR R, TR A S R TR A £ 5
C)TRAEEEREN RS RAR, 5 Z K5 # &
C RS (ERR) RELPAc TESERESFEN
MEEME S . FLRRAENEHRERHRT
HERESER(IE c B)MRAEARSERE

J Bengbu Med Coll, March 2008, Vol. 33, No. 2

HARIR, BH R ESIVEENERERERE
& DNA PRy 49 4.7 kbp KB ER, I
FIF T-A FEREBR B 092 B BUZh 8 i £ 3] b ]
& &, 2 BR %11 YIRS S ST R BEUI R 25 1 W K15
THREMNBWER, 2WFAERAEINERS
ERAEREROEAWEXRLERAZERNE
BRI EERAR A, °T LUVE i SR 2 BB R A S B 1
. K& NIRRT Z A B RTINS
JRG & A5 % 05 T 7T A5 At o 4R 8 2 O A R
ER EBESWAENE RN EREBHFFXS, M
TiH—FHR,
[ 8 % x & 1.

[1] Li Y, Caufild PW, Emanuelsson IR, et ol Differentiation of
Strep
phenotypic profiles from three different populations [ J]. Oral
Microbiol Immunol,2001,16(1) ;16 - 23,

[2] De Socet JJ, van Loveren C, Lammens AJ, et al. Different

cariogenicity b Fresh isolates of S. sobrinus and S. mutans
[J]. Caries Res,1991,25(2) ;116 - 122,
[3] Kozai K, Nakayama R, Tedjosasongko U, et al. Intrafamilial

distribution of Strep in Jap

and Strep sobrinus via genotypic and

families and

possibility of father-to-child
1999,43(2) :99 - 106.

[4] #|Ee@ MR A TRERE(LFE C) KRS Bk
AP-PCR R4 RI[J]. # % o K % % &,2001,36(4) : 281
-284.

[5] xigE NXEAER, % EVERERAESRAKERE
#iff pcDNA3-Pac H9HI 22 I, B R B REEH Pac MG
HH pac Bk HT]. F A E2§,2003,27(8) :679 -681.

[6] Kelly CG, Todryk S, Kendal HL, et al. Adhesion and B-cell
epitopes of the cell surface Streptococcus mutans protein antigen
/L[ J]. Infect Immun 1995 ,63(9) :3 649 -3 658.

[7] L EBHERD WHERE KEESE S FALRLEHN
[ M]. Jb 0 Bz i iR, 200287 - 94.

(8] ® . %HiX,i1 %,%. MBS DNA 58 pCLUA-P ¥
HWERAARRERE(I]. P4 orE$4%,202,17
(6) :456 -459.

[9] Tsuha Y,Hanada N, Asano T,et al. Role of peptide antigen for
induction of inhibitory antibodies to Streptococcus mutans in
human oral cavity[ J]. Clin Exp Immunol ,2004,137(2) :393 -
401,

[10] Smith DJ, King WF, Barnes LA, et al. Immunogenicity and
protective immunity induced by synthetic peptides associated with

s []]M biol T

putative immunodominant regions of Streptococcus mutans glucan
- binding protein B[ J]. Infect Immun,2003,71(3):1 179 -
1184,

(n] g EXNXENEE,§ ThH#RERAEA VPR
RCRBBIEETHESEREEXRTORRI]. wn X #
FiR(EFIHK),2005,36(1):5 -8.



