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THEEKREREAEATE(PA)P A XTI P XEaHFRIE,
G RInEETE

AL AR R RS, ko F, B gt
(1. =ERN K SRl R B, =/ BW 650201:2. A G LR SR FRis A5 SL00 s, =8 B 650224
3.l RE B, mFF BB 6502014, mRIRF Hgkehiik TRESEATO, =8 B 650091)

AR A IBHEER ( Streptococcus mutans ) J&=5 | HE NI 15 19 32 Z2H0W B, HR 11028 A (PAC) o Il 15 28 1 B
S FEN G AR, AT RR IS pac ZEE M IHE A XFI P X4 PCR ¥ 34 )5, DA 4% Gly,SerGly, #
2, i E pET32a Foki H AL pET32a — A— P EHARBRMAK, 4 IPTG IESREG, #iE=YW A-P E4
FEH(rA—-PEA) SRR IR B UTTE RSB MZENT B ZHT B T 3c 2 praifb, Al il B4 &, v ik 96%
DL b rA— P R A T2 iU 5 Dok A AR & B SE R 4ifb )5, A5 sA-P HIWEA, Ky 7 &
A 80 ku 24, A E R 3K 989% LA I . Western blot Z5 3R], HEH rsA—P 5BPT S. mutans MT8148 T LI
PLRBRATE rsA — P 35 A I35 & A B0 10 S ST . TR, rsA — P H IR LB PAC 19 A KHT P KBRS 2%
P, Ry 788 T 3K T i D7 IR TR I B 57 928 1 ) AT ) B A

KR AR TEHEER T ; PAC; AR [ HE 4

FESZES R392.11 XEARIRAS: A XEHS 0258 —7971(2008)06 — 0625 — 05

AT HEER A (S . mutans ) FE5 | F2 ANIEHE A B9 F UK B , HZ2 1 8 H PAc(Cell surface protein antigen,
PAc) XFr R Pi)R SA(Surface antigen) ,Ag | /1l ,P1,Pag, SpaA, SpaP %5, &4 1 500~ 1 566 & KR
RIS F B2 180~210 ku. Brady 252V HR g 25 i B 26 1 8 1 00 S 45 MK SL R SE IR R 51 40 M 1
AMETIRX (aal —=38) .2 RSP IX (A X (aal86 ~464) Fll P [X (aa840~963) ), V [X (22679 ~823) , 1 ~BE#5
[X (aal 486~1 535) Fl— A EHEIX (aal 536~1556). Hoi A X & FTNAMR, &4 82 MEIEMIEI M EL
JPA, 5 o — SRHEIR , JB TR BT D RE X, 5 0N 25V HAT = BRI G 5 P IXOE S IR , R BA & sk
PE, BRREAR Y U ROIRAS 1 B — R 2450, &6 5 1 T, B Wk ARG TR A7, Hx N st A BA R
U H S IS PAC S SO A5 i T B A DR 2 — |, PRGN TR S A B R B R T AR, O
A R SR O , T LA AR PE S BN 25, A5 O I UGS U, TR T A0 4 1 42 1 9%
5 AL LAY S [RITJ5E155 o I 2R 2R 5 SO Bt M4 T 3 500 LA 35, 375 24 DX AP o P AR XU P DG 35 %
PR . 7340, PAc IR RE 5 40 M S8 N 22, B REVE - ML A2 40 L | 04 35 48 R A J] [ R 4 L™ £ INF —
o, IL— 6, 1L — 8 ZE2i i A F-I-ALat HoB i . W5 2 W FH M AR 6 1 35 92 0 P B PAC =5 B 5 7 9L
PAc BTl 3h G5 REHEHT AR B 5 5 1 Al 152081, I, PAC JSUM 8 Vi 38 BRI SE 1) 2B 4200 HRiT, PAC
AN [R) D RE X B RN Al Ak C A H00E , (B3R 5 AN i, I A ) T 41 B ) 2l B AN ey, i A A 380 O o v
Y E AL B A, BRIl 05 P R B BT AOF S . 5T PAC B9 A XA P IX () EE B e 2F DI RE , AR 9T
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B pac FER P A XA P XA mRiRisfaifb il 4 A — P BEALH A (recombinant A — P protein, rA — P),
REH vA - P B A 0 e D RE RS U5 A W T RS

1 MREFE

1.1 ##
1.1.1 #E#FM*k  E.coli DH5a,BL2(DE3) @ARH pET32a R H 2 Ko e b iR TR AR
OMRAE 3 AR HE R MT8148 o HAR 785 C RIS BERR , ph aQUR A 1 i 18 2 e A7 W SO 2
1.1.2 E&&XA Taq B, DNA Ligation I &, IREIVEZ RN VIEE Kpn 1, BamH 1 J Sal 1 ¥4
TaKaRa ;7 il ; IPTG 24 BBI 7 i 2R 5 % 2 (AMP) \DAB 24 Sigma 1= i ; f8 [G 58 245 5 (FCA) il [GA
SE4AEFI(FIA) A Gibeo P2 i ; B I BHAT £ Merck 72 & HRP — FRic 9200 8L 1eG FIEH 4 1
& Marker & Pierce 7= /il ; Chelating — Sepharose, Phenyl Sepharose, HiTrap Q Sepharose 2 #TH Bl & GE
Healthcare 7= iy 5 /Nt R R SR BGRAT £ L/ 2 P A BRG] £ F0 DNA 4tk AR & ok AR5 o8
w7 i s oAb 2R S A i el D 0.
1.2 A&
1.2.1 pET32a— A-P R&ZAZEMAKGHE WP MTS148 W pac 5 H )T 51 (GeneBank % 55 Ky
X14490) DA e pET32a 2 5a s i, WA a4 25519

HEB A XY 154

Al:5" = GGGGTACCGACGACGACGACAAGGTTAAAACACCTGAAGAAGCAGTCC — 37, F Rl £k 6
SR Kpn 1 BEYINL S, BT RIZRH 50 A enterokinase 1 15, .

Ar:5 — TCCACCTCCACCGGATCCACCTCCACCTTTTGATATTTGGCAAGATCTGC — 37, BHA K
410 GlysSerGly, #%4E FT %8 AP A, FRIZLF5 K BamH | BV

RB P XY 34514

Pf:5 — GGTGGAGGTGGATCCGGTGGAGGTGGAG TTAATGTTCCTAAAGTTACTAAG — 3’ #HAk
43 A GlyySerGly, 4248, FRIZFR N BamH 1 BEVINLA .

Pr:5’ = TTCCGCGGCCGCTATGGCOGACGTCGACCTAGAAATGAACAGTTGGATCAGATGG ~ 3,
TNRILE SR Sal 1 BFUINL S, T RIBIR AR 73 R 2 L5151

PURBUESEH DNA AR, T4 pac FERAY A XHT P X, PCR KR & F 0 :94 C FiAEHE 10 min,
A Tag DNA B4 G 94 °C 7281 30 5,55 CTIB K 30 s,72 C ZEH 1 min, #4T 30 MEH, i 72 C 1A
10 min. ¥ 30 A, P BIFEE R B BRHIEAZER N VI Bam H BV 45405, DNA Ligation 277 &% %
A - P IS BB L Kpn T F1 Sal T FYIG 7 ) 5O 2] pET32a R, 3% A R Bt A7 1751
5E A PCRAL A Pr Ry 51 40) K B V1% 5 W B R Ak kiR pET32a— A— PO
1.2.2 pET32a—A-PiFFREALEAALEE pET32a— A—P BAFKEAL E. coli BL21(DE3) # ik
WK, T 100 pg/mL AMP — LB W IAR 720k 37 C 1538 20080 01, ALk 2R 2 mmol /L IPTG #53:3%
KW R DTVE , B 75 B AR A T (rA — P 8 AT 3R B I3 W KM 1 JR 2 8], AR A 20 %
YR PR L DTTE (Saturated Ammonium Sulfate) 8¢ B T3 FJZHT (Chelating Separose)—>i#i 7K JZ T (Phenyl
Sepharose) =B B T3 )Z T (Hitrap Q sepharose) 4lift rA — P #H , SDS — PAGE 43 AT 45 .
1.2.3 W#mE tA-P EGASFET 2 1.2.2 40kl rA— P & AU 5 5l & bR 24 3045
rsA—P HAYE H (20 mL rA — P H BRI 1 mL 7 B0 I BHA K , 20 C /KIBEEYT 48 h), SDS —
PAGE #1245 51 . JF AR & 1SR M2 T ik Y] rsA — P 211, SDS — PAGE 43 #r4lifb 4 1.
1.2.4 DA rsA—P,MT8148 #n fiFe9 4 & rsA— P HHALL 0.1 mg/ R FH 5% 4 H Balb/c (6
JAWE) , B L) FCA 5 rsA — PIRSIHFTHC T Z i 00, UG &R 10 d, AFEAERI & sA-P RS
FIA TRAT )G BB He , He s 4 IR, R IR 10 d 5, BUIRRESR 073 25 1 45 rsA — P PG . PARFE 75 il
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% MTS148 WHUIMLHY , o7l A a H R 4 X 107 N85k , B B e 12

1.1.5 Western blot #& ] rsA—P &%& £ 1.2.3 4ifbi) rsA— P HEH SDS - PAGE k)5, R
ERERET Y R P (NC ) _F,NC B2 5% BT Tris 22 vh i3t G , 40 S ARG RER) rsA — P HLILTE
I MT8148 HHLIMIE 5 rsA — P FEH W, A HRP Fric i 1L 2EH B 1eG 52 v, DAB — H,O, JEY)
I RTAE

2 # R

2.1 pET32a-A-PRIEHEMWEFMEE UlpET2a— A
— P 4L TR AR, Af Fl Pr 514 PCR §74 A— P J3E&[H,
P R BeR/IME 1.000~2 000 bp Z 18], 5 A — P A BEFU
FHIE(E 1536 bp AHAT (& 1) HLAE A F B e 5100 1 245 9 5%
WT,A— P Rle B P S0 E , H 20 ek ok i 1E

2.2 TA-PEEHMREGUFEE pET2a-A-P &
IPTG 2 5555 . SDS — PAGE 2 Bl B 1 97 ku Rzgm VAP Eﬁ%ﬁﬁg PCR 774 ; M: DNA Marker
R T pET320,BL21 B2 IPTG AR BT R i o P AP
R AR R OLE 2), 2T AP T
HPEAFSE HFEERSEAER 30%. F5FRIEM A-PE pant vector pET32a— A— P by agarose
IR IR B o> RUTTE VB B TSR FUZ BT (K Z BT B 758 gel electrophoresis

2 M oAb, AR AA W1 A2 5 £ 40 % (20 % MO FIBR R £2 U0 TE )

—60 % (B2 T FZHT) >80 % (B K ZHT)—>96 % (P E T34 24T, WK 3,4.

2.3 BAHEEVIEl rA-P EARMNANUIETE 4tk rA-P EALGEEEIBRE GRS, LB E TR
MEMT 2 LS, BIE3) rsA-P HEYEH, WK 5. 45REH], rA—P 1Y Mr b 97 ku i 45, BV 5153 Mr 73
B2k 80 ku A1 17.4 ku 9 2 ANER (BT, o 80 ku MYER FED Ry rsA — P HIOE A, 1 Mr (H 5 IS (E 74.7 3
AR—F, KW rsA— P HEIE RN . 2i /1Y rsA — P SR 26 0T 35 98 % , ILIA 6.

2.4 Western blot #ill rsA-P BHIER rsA—P HEHZL SDS - PAGE HkEHFERE 2 NC K L, 405
ST MTS8148 I I ERPT rsA — P B A ML 34T western blot %1 (& 7) , 5 B4k i rsA— P HE
FEA B R PR, 5 MT8148 THHLIME I rsA — P HUIMTE ) & Az R 54 10 5028 SN

1 MNCLNCZ . 1 2 M ki M1 2 34 5
rAP PSS 97 TA-P —— g — 15;171 1;2 44— r1sA-P
- 66 ~ - 66 ;
,L_ 45 = '_ 45 47 ; o~
—
- 30 i B |
- 30 26 i ‘
S 20. 1 20 =Y
1:A- P S%A; 1:20% SAS YLHEM Fi; 1:BKZHTH rA - P&
NCL:BL21 {5 F#Rik; 2:20% SASULFER rA—PEH; 2: B FAHZEM rA-PERE;
NC2:pET32a B3 %5k ; M: bRifEE 3~5: REHIE
B2 rA-PEAMNESRIE 3 MARmERERITELEN rA-P 4 FEEWA4LrA-PER
Fig. 2 rA — P protein expressed in £H Fig.4 rA— P pretein purified by dif-

E. coli Fig. 3 rA — P protein purified by SAS ferent chromtegraphy
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118 —~
85 — rsA-P
47 —
36 —\'
26—
20—
1 HEVIG 9 rA— P 2R 1152 WEVIRT rA— P 2B 1 ZAL M rsA— P 2R 152 2226 (IR ;
M AR M AR
B 5 R rA-P BEENH 6 BEFEMEFTLL sA-P BNEESH
Fig.5 Analysis of rA— P protein digested by enterokinase Fig. 6 Purification and electrophoresis analysis of rsA — P
digested by enterokinase
34 i I
fsktt oA A- P SRR ok O P
R g B B R AT I BL21(DE3) 2 IPTG i A lm 642
SDS— PAGE £l 43t , 4845 53 F i 2970 97 ku BEE 1551, | 8371
Il BL21 B A1 pET32a 5 T 5 B Tix ik 1 #5E . L, x4 R ‘ —25.9
BESErA - P R F1 A B 500 O PTG W (1~ 5 B =
mmol/L) SRR (30,35,37,42 C ) Flif 2 k0 a] (1
~5h) % pET32a— A — P B4 TR A5 5 Rk 540 30 145 MT8148 LT R
C,2 mmol/L IPTG 5435 5 h, JeFk i 5] 30%. 2053 rsA~ P UMLK R
AP EAEEE—MAEA, T REN 97 ku, MR

& 7 Western blot 347 rsA— P BHZEH

MON it B C I UK & AT - filS AR 28 (153aa) W B0 L A . . .
Fig. 7 Analysis of target rsA — P protein by

(5aa) A [X.(344aa) .Gly,SerGly, #HE X (9aa, HA Z#M:, A
M AP KB IEITE) (P X (168aa) . &5 4T, rA
— P S AR AR 8 3R I 43 W 57 T R i 147 J1 Jo 725 () A J1 Jo2 23 () v O o — i B 4T & A
B 223 (ABHGE , AT 16 PR 0 TV RS A AE L ek —F 8] o 28 [ 1) 28 10 e/ e 3 P A AT BT b 3 1) 3 o 23
[ () 2 A SRR , 3 R HE P B AR RN 20 B 4l . 3 i 3k e R B s e 63k /NI 2R 1 T PR A v
HAEFalifl, oA T H TS 2 M 42 A B R (W) ] sk G 20 T B 1 I ) R A, IR IR DR B vk
T F AL FEPEVE A B e — AR TR R i Rk

rA— P B OLHIRETTE R R FZHT  BKZHT 8 T 2 aifb )5, v R s & i rA - P
B, R BEEH] 96 % Zi47 . vA — P H & MBSV bRl 5 hn 2 gl )5, 3013 rsA — P B M.
rsA — P HIWE 2 MT8148 WHLILYE Fl rA — P H PG Y Western blot 4347, rsA — P E X} PAc $iJi
1) A X P IXHU A B0 T —2 L PAc ISR BT I8 2858 T BLAF I SR, o A [) 28 11 2
REX RS DF RS2 0 T BB
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Research on the fusion, co-expression, purification and
antigenicity to fuctional A and P region of surface protein

antigen(PAc) of Streptococcus mutans

LI Fu-xiang"?, DU Xiao-gang', BI Bao-liang®, ZHANG Yi-fang', MA Lan*
(1. College of Animal Science, Yunnan Agriclutural University, Kunming 650201, China;
2. Yunnan Province Tropical and Subtropical Animal Virus Disease Laboratory, Kunming 650224, China;
3. Division of Science & Technology, Yunnan Agriclutural University, Kunming 650201, China;
4. Monoclonal Antibody Technology Center, Yunnan University, Kunming 650091, China)

Abstract : Streptococcus mutans is the major pathogen causing dental caries for hunman, which its surface
protein antigen(PAc) is widely researched as vaccine for dental caries. The fuctional A & P region of pac gene
of Streptococcus mutans were amplified by PCR and linked by 3’ter minal of A region and 5" terminal of P re-
gion with a linker encoding a flexible peptide Gly,SerGly,,and the recombinant expression vector pET32a-A-
P was constructed by inserting the A-P fuction gene into pET32a vector. After induced with IPTG, the prod-
ucts, recombinant A-P protein (rA-P) , were purified through four steps, including saturated ammonium sulfate
(SAS), Nickel affinity chromatography, hydrophobic chromatography and ion exchange chromatography, and
its purity was up to 96 % . Futhermore, the target rsA-P protein, which its Mr was about 80 ku and its purity
was up to 98 % ,was prepared by digesting rA-P with enterokinase to cleavaged the fusion tag and being pu-
rifed by nickel affinity chromatography. And rsA-P protein reacted with high strong specificity to two anti-
seruns against Streptococcus mutans MT8148 and rsA-P protein, which were derived from mice. Therefore,
the target rsA-P protein, showed the antigenic integrity for the fuctional A & P region of PAc, and was pro-
vided to research on genetic subunit vaccine of dental caries to Streptococcus mutans .

Key words: Streptococcus mutans ; PAc; recombinant protein;dental caries



