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Abstract
AIM: To express and purify recombinant heat shock pro-
tein A subunit (HspA) of Helicobacter pylori (H pyloi).

METHODS: Gene hspA was amplified by PCR, and in-
serted into the prokaryotic expression vector pET22b, pQE-
60 and pGEX-4T-2 respectively. The plamids were trans-
formed into the Escherichia coli IM109 and BL21 (DE3).
Expression of hspA gene was induced by IPTG and was
analyzed by SDS-PAGE. The recombinant proteins were
purified through nickel-affinity chromatography. Antigenicity
of the recombinant proteins was analyzed by western blot.

RESULTS: The hspA gene was expressed in two forms
(HspA and HspA-His6) in pQE-60. The expressed protein
accounted for above 40% of the total bacterial protein.
The purity of HspA and HspA-His6 were 88.63% and
86.32% respectively after purification. Western blot proved
that the recombinant proteins could be recognized by the
anti-H pylori serum.

CONCLUSION: HspA of H pylori has been expressed and
purified with high efficiency, which can be used for vac-
cine development and immunological investigation.
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Fik: PCR ¥ 3 hspA A, W50 £ 84 LK H AR
pET22b, pQE—-60, pGEX—4T-2 ¥, #HAL XM
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ZER: PCR ¥ #4323 hspA AW, EHIK pQE—60 F VA
HspA f= HspA—Hiss A% X442 £k, RAFHAH
HRREEGWH A0% A L BB BT HENG, LRy
#1 4 88.63% F= 86.32%, 42 HspA—Hise & bt 42 4
B Ve 95 PP A 2536 R B, HspA F= HspA—Hiss 4R
T ARSF G R
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B T THEAT I (Helicobacter pylori, H pylori) 2 5%
B E & AT A S B REA O A
20 (MALT) Y0k (08 45 15 BB 0 1K) - B U A 17, 19944F [H
BREEIET ST H pyloriih e 8 —RBUER 7
TATIR SRR B R, H pyloriBi B 4BR0AR, E KRB
HERANFEF, H pylori&Ge R @iET70-80%, BEAEK
EE S, H pylori WIRKGLRMIE 50% 5. T H
B R A BURE S T H pylorilfERE, —£ KT
H pylori, BRMEHR AL 1 pylori REVERT
5, A B s AR R e e T
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WaAs5s, IR G H pylori BEGHIVE A IR 046, #
pyloriX A Z IPTHE H 20, i — P REHAEH#
JPVERIN . DRI, w2 PR A6 H pylori B s
gL —. H pylori P2 LRV E 1, HspA Al
HspB, HAXF 27 &2 54 #13 000F1458 2007,
HH T HspA 25 R Z B0 418E, I R FERRS M, 7 E
REER, NI EBRARTH pyloriffE ™ ™.
HH A W HspA JE H py lori I EEEUR R T, [T
CUUF B HspA J& — R AR B CRAP BT R B 7, R0 3K
PR BLAE 2 P S TR . FRAT T4 HspA JE IR e 1% 2 JUA%
RIEHAE, SEIHspALE F WP alidh, A R A
FEMERIHI & H pylors YVERTI% B8 FEAT.

1 HRIFSE

1.1 M4 H pylori NCTC116374 [H FRbriERE, Katt
B JM109, BL21 (ADE3), TOPO10; itk pET22b, pQE-60,
pGEX-4T-2. HAZELRAF. BRI A TIEENco 1, BanH 1
F Xho I,Ex Taq DNA BE&-HEGHRN T, DNA H:EE, 14
AW TR KES R G . B S ALY B bR iC 10 28
ZhuUk, B Signa A H]. R ETREMENE (G nl),
SR S VIIRIA/NEI B

1.2 Fik

1.2.1 HspA &k #key g WEEMFRUREH IR 1
H pylorigd &, FHTESE M (pHS. 0) BEF N E & )5, W
KU 10 min, SO0 B AR (B 0 &
i - RYIEELRILLEIh 25 124 1 1) HEEPRIR, JEH 2
1% ZEEDTRER BA 700 mL/L ZEE VRS DU 5
F-TE i, 4 H pylori NCTC11637 F R ZHHiH. PCR
FIET|Y) R P1:5” —CTG CCA TGG AGT TTC AAC CAT
TAG-3’,P2:-5" —CGG GAT CCT TAG TGT TTT TTG
T6-3", P3-5" —CGG GAT CCG TGT TTT TTG TGA TC-
37, P4:-5" —CGG GAT CCA TGA AGT TTC AAC C-
37, P5:-5” —CCG CTC GAG TTA GTG TTT TTT GTG-
37 PLFNP2 ¥ B py R PR A T 5o 2 2044 pET22b, pQE-
60 b, b5 194 VL e i b 1R 4% 05 57, 44 HspA 2
DAL E )5S 4 ANOEE A 782 G, AT HspA 22 )56
AR EERR M Lys & Glu. P3FI P2 M RE R A T
7 B AR pQE-60 I, HEHspAZR A AU AN E I
R H Lys 4224 Glu, 111 B C AR A A B S 4
M FERAN (His) e, HRLARIEFEE. P3 P2 F 1K)
R T 5 2 B0k pGEX-4T-2 b, 5GSTHE [ TE ik fil
Mk, PCR g N4 % : B 1OXPCR buffer 5 pL, HEH
DNA 1 pL,50 ng/pL 5° 13" #3141 uL, Ex Taq
0.5 WL, dNTP 4 pL, fIEH K E 50 pL. 94°CHAA P
5 min J&, #H4T 30 4~ “AVE—E LM IR, 94°C
B30 s, 56 CEHYE30 s, T2°CHEH 30 s. SRJ5 72°C

FEMH 10 min. A& IR A & B Bl PCR =4
FH Xho TR0 Eco RIXUEEIHspAZE R 15tk pET22b, pQE-~
60, pGEX-4T-2, B D174 F g e [n G s B [ e, -
7ET, DNAERREGE A T T 16 Clt ROEHe, e =it it
KM FF B TOPO10 JE HRIEBAYE 7eF%, Zeit iR ok, EED)
IINT e . G BN E AL TOR 2 A6y % 4 pETH. pQEH,
PQEHS F1 pGEXH. 4 F 20 ik EA T P4 02 .

1.2.2 HspA A B¢y k& %% HEA K pQEH,
pQEHS ¥4k E. coli JM109 B2, % pETH. pGEXH
HALE. coli BL2UEAZ 2%, TRiE AL A 1. Bt
[ B o B T M & LB B5 3R 3E 3T CHE 92 3 h, Asoo A
0.4-0.6 I, JIANZIKE N 1 mmol /L [ IPTG, 5 5%
B4 hE, BOWE L nl E K, RJEIAK T0 L, 5x
EREZZ 20 pL, 1 mol/LDTT 10 pL. ZZ ¥ 10 min,
B0 10 min, B B3E BAE, BE1TSDS-PAGE LYK, %5E 5
B IIFRIA. 78 LB AR5 52 I th K ERE 97 400 nL %4k,
B, 5 A B OSSR R AA, A 0. 02 mol/L [ PB &%
PP (0. 2 mol/L NayHPO,, 80 mL;0.2 mol/L Nall,PO,,
20 mL;H,0, 900 wl;)12 wl, #FEHHEL0 nin, 15 000 g
B0 10 min, W _ESEFIGUSE, SDS-PAGE HL ik &Ll &
R E )5 A L.

1.2.3 HspA A H #9464t A 10 mL — RS 28505
10 mL/K SHEAF#E DT ERRER:, IrET KRR
B, AR 200 wl/L 28, vRYE 20 wl, FHEAE
HHFEH 0. 1 mol/L NiSOs £910 ml, 2R/5FH 2 ET/K
PP¥EL5 wl. ABinging Buffer (0. 016 mol/L NagHPO,,
0. 004 mol/L NaH;PO,, 0. 05 mol/L NaCl, pH7. 4) #10
AR, 2950 wl. FERSEH 0,45 po RSB YE, E
#E. fH Eluting Bufferl (10 mmol/L BKPA 0. 016 mol/L
NayHPO,, 0. 004 mol/L Nal,PO,, 0. 05 mol/L NaCl, pH7. 4)
S 25 ml, ] Eluting Buffer2 (0. 25 mol/L BRME,
0.016 mol/L NagHP0,, 0. 004 mol/L NatlPO,, 0. 05 mol/L
NaCl, pH7. 4) %Efit, We#E 1 nl/%F, SDS—PAGE vk £ il
1.2.4 Western ¥F i SDS-PAGE ERG, B I R e R 22
W& (39 mmol/L H % M2, 48 mmol/L Tris, 37 mg/LSDS,
200 mL/LHEE, hizK &1 000 wl) {EyE. &N 87— 58
KNI EBR AT 4 25 B S ek, LT RIR B s
0.8 mA/cm® ¥4 2 h. BUHAHIR AT 4E 2 0%, A 3 P
(0. 05 mol/L PBS, 0. 5mol/L NaCl, 50 g/LBSA, 5 g/LTween20, )
ACH A, SRIGHH pyloriiEREW, FiE FVEH
2-3 h. B (0. 05 mol/L PBS, 0.5 mol/L NaCl, 0. 5%
Tween—20, ) EESHEAIR, BER10 min. SRR RE
FRARLL AL Yy B bR B 2R LA (1 15 000 Fiks, Fiike
W4y 0. 01 mol/L PBS, 0. 25 mol/L NaCl, 0. 5% Tween—
20, 0. 5% BSA), =IEAEA 2 h. EIEE, MR TR
(NayHPO, 0. 05 mol/LAFHERE 0.24 mol/L, 10 mL; —Ji&
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ATG AAG TTT CAA CCA TTA GGA GAA AGG GTC TTA GTA GAA AGA CTT GAA GAA
M K F Q P L G E R Vv L Vv E R L E E
GAG AAC AAA ACC AGT TCA GGC ATT ATC ATC CCT GAT AAC GCT AAA GAA AAG
E N K T S S G I I I P D N A K E K
CCT TTG ATG GGC GTA GTC AAA GCG GTT AGC CAT AAA ATC AGT GAG GGT TGC
P L M G Vv Vv K A Vv S H K I S E G C
AAA TGC GTC AAA GAA GGC GAT GTG ATC GCT TTT GGC AAA TAT AAA GGT GCA
K C Vv K E G D Vv I A F G K Y K G A
GAA ATC GTT TTA GAT GGC ACC GAA TAC ATG GTG CTA GAA CTA GAA GAC ATT
E I Vv L D G T E Y M Vv L E L E D I
CTG GGC ATT GTG GGT TCA GGC TCT TGT TGT CAT ACA GGT AAT CAT GAT CAT
L G I Vv G S G S C C H T G I H D H
AAG CAT GCT AAA GAG CAT GAA GCT TGC TGT CAT GAT CAC AAA AAA CAC TAA
K H A K E H E A C C H D H K K H *

B F2HEZE pETH, pQEH EfHsp A RKIEREINSERES.

RBP4 ng, 300 mL/L30% H0, 15 pL) Zim N B, 15 WA RIE (H 3).

BEERN, F12 mol/L HeS0 28 1E [, /KA T

2 BER

2.1 hsp AR A 84 %% 2 55 ik FE41ORIpETH, pQEH,
pQEHS #11 pGEXH £ g 17) 73 A7 %50, 3R B ks hsp A
PrRFE R el & JeAR Rk ok (B 1-2) . 19 AP il
AT AN e, BReli@se. Je ol iR BH, 1744 hsp
AR 357 bp, 7l 2 pETH. pQEH b (%) HspA R4
USRS FH A AR O G, AT HspA B8 IR 38 — N 2R
B Lys 4224 Glu. FE % pQEHS ARG HIGGA TCC AGA
TCT CAT CAT CAT CAT CAT CAT 30 MEHM. mER
pGEXH _L 1) HspA S5 GST SEE Al A, 03 B AT
22 EHsp ARG kix BANEHE TEEAIPTG
V555, 42 SDS-PAGE Rl & B - 55X fE JM109 Bé BRAH
Et pQEH F1 pQEHS Y477 14 000 AbFik kb — 45K 7.
A2 B W N A B2 HspA B2 H. HspA R A S LR A
42.51%, HspA-His6 B A G MEAM 43. 07%. 55X
BL21 #H kL pGEXH 7E 43 ku 2245 FIE AL 3 4%3tF, T pETH

M1 1 2 3

4 M2

B 2 EEFRKAVESLIE. M1: DL2000; 1: pGEXH / XholBamH I; 2:
pPQEHS/Nco I+ BamH/ ; 3: pQEH/Nco I+ BamH); 4: pETH/ Nco +BamHi ;
M2: DL15 000.

2.3 E4 Hsp A B G g4k Ik pETH REKX H &
H, TEH pCEXH KB JR R Rk =457, 4S50 LA
pQEH 1 pQEHS 4y 4l A0 FRIAHF 00T . HUK S35 77 (1l 75
B0 BIERNPUEAE L AT AR IR AR S P
TETURAE ot R R DA 8 R AT SDS—PAGE FRIK 737, 45 5%
R IRpQEHZR A I Hs pA £ 38 LA ] ¥ i xR 1A, T pQEHS
FIA) HspA-Hise B HER 73 A B A SRIE, &3 LA
AT ARIE. HspA T A SRS & MR ITF, 76 57 ik
HoR N 2 HspA 22 . T HspA-Hise B N 546
2 7 it B Hs pA-Hise B A, HAESEIE b
HspA-Hise 25 1 IR BE ity . 2046 HspA B A2l
88. 63%, T HspA-—Hise 2 [ I4LST N 86. 32% (45 P #
7). M 400 wL JE5 7R T 45 3 HspA £ 12 mg, AHIA]
[ R = HspA-Hise R BEF 2 3 mg o fq (] 4).

2.4 HspA #Fo HspA—His, % & 49 e 7 EP ik 447 LL150 g/L
f¥) SDS—PAGE ¥ HspA 1 HspA-Hise AT 5, 4
Ja FBtH pylorifiiG AT e NI, 45 BRI HspAZl
A =97E 14 KDA AT A —PBH Atk B2, T HspA-Hise 4fifk

M 1 2 3 4 5 6

M

@ 3 HspA BEZOHIEFROATE. M: Marker, (66 200,43 000,31 000,
20 100,14 400); 1: JM109,2: HspA—Hiss(pQEHS),3: HspA(pQEH),4: HspA
(PGEXH),5: HspA(pETH),6: BL21.
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-$-" .

B 4 HspA fLEONERDHTLESE. A: Expression and purification of
HspA; B: Expression and purification of HspA-Hiss M: Marker(66 200,
43 000,31 000,20 100,14 400); 1: Centrifuged Supernatant; 2: Centri—
fuged precipitate; 3: loading peak fraction; 4: Equilibrating peak fraction;
5: Eluting peak fraction.

FEMIAE 14 ku 2o 2 4 BAVE BT, B b AT WL HspA-
Hise 7EALAL IS FE A BRI S (B 5).

3 e

H pylorit A —A 4513 ku FIHUATE B HA (HspA)
fth 5 KA B8 GroES /& 5 R YR B9 sL 5 i 57 3 B3 A
HspA (EFIAEELFFZ CT) S s /R, mId /D B4k B
WA 1 T o PR A4 22 S 80%, 15 BH HspA J2: 45 2 {47
PR FA R T HspA A FSIEAR H pylori
BT PR [ i P AR S, DR JEL Bp i Aol P B8 5 A e i BB
H, AT ECR MR = AR s, & H pylori FE T
HARZ 2 P A T hspAJE [H] 7 [ 55 A [ ) R ik 404K
L H R S I R TR = R A R T adiqh, 7
pET22br, T IR R 22005 J5 34 (E A, (R BESE I
TIE. ¥ %5 i i 2 pGEX-4T-21, {FH 5GSTRL &,
SRJEF I GSTIRAN E Mt Hoafi ik, BAR v b i 5 53 471
SERETCIR, (ARG B O 7ERA BE R I Ak 33 2 A v B
Rt AR 404 R IR #: . °T =112 HspA 7F pQE-60 1
DL HspA 1 HspA-Hise ML 23R4, BRI 7E4
A3 A2 T A TLA 44K, HspA M HspA-Hise 4 .

Hsp A N T H pylori B3R, HC & A 4 M4
AR AN AR, e R85 S8 E T, i EIER
BRI SR BB pylori BB EM
A7, ftid it g R = e A LA R B /R, M H pylort
P EH R A AF R 4. IREBNELE SRS TN
EAHAZEY) 7= 5. FHittUrefHsp A [R]85 T

tHll=

@ 5 E4B=E HspA-Hiss and HspA BYERIEEREOHT. M: Marker(97 400,
66 200,43 000,31 000,20 100,14 400); 1: HspA-Hiss; 2: HspA.

B R, TEREH pylorisE FARER T7 HE WA
A PO B THE hspAZE IR 52 22 pQE-60 1, [l pQE-60
HEFNAAR, AT HER SRR gk, IR
B hspAZE R LA B R AT A hise B B ML A RIA.
I AL SE B0 A IR, HspA TG IR 7E RIA 2 (AT RIA Y,
BLIRRA) LR TE S SERNE S S B HspA-Hise FIRCE
ARELLT. IXATBESE hiss B E I MANMER B 5
SEMMEMIEE S, T T HspArl MR E FiHspA R
HRGEERE T IIEH X, SC@mieii . sSCRmR
K HspAXT B B T HIREFI N4 BE J1, XN H pylori
EH HspA FRlA 5 R R 8 1R RET 2T T
Fehill. SEE BT IRAS B = AL I HspA B oA S — 2D i
el sttt 7 REPUR.
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