L L S LI A
wcjd@wijgnet.com

59

UL A SHLAYRS 20105E8H28H; 18(24): 2579-2583
ISSN 1009-3079 CN 14-1260/R

B % B3 RAPID COMMUNICATION

W VB2 AT /00596 % Fl iR R SR EE AR RUH 2

B, RIS, O, AN, REBR, MIFE, kW, B %8, FRE, XA

BEN, BEX, T, =M, RBZR, BEFE, 5K, BB,

XEER, PRARMBKEEFESHF A TR

7T 100071

HEY TRE, LAFPRLRKFHYWEFR S ERTF

430070

+— 2863 “BELEHRAKIE FRALFHAA, No.

2006AA02A219

+—Z B 7R L3R A AT R A, No. 2008BAI66B03

FT—EFTREEBRERREALALSTHRA, No. 2008ZX

10004—015

& RS BhS SRRSOV S AT ECIBYS, RHEB

HHEMST T, HRUEHHEL. BEX. M. 13
B, RRE. KMNRIIRIETR, MENSIEREHFL.

XAz, ERELERIGTN.

WIRAEE: XA, BIFREA, 100071, RMESKXEKAE20

S, PEARBNEESESZRS AV TIZHRAT.

liuci@nic.bmi.ac.cn

WFsEEA: 2010-02-21 {BOEHA: 2010-05-02

BTHHE: 2010-06-02 fr£HhREHE: 2010-08-28

Construction of an hp0596
gene deletion mutant of
Helicobacter pylori

Xiu-Ping Han, De-Wen Zhan, Peng Wang,
Cong-Sheng Li, Sheng-Ling Yuan, Hao-Xia Tao,
Li Zhang, Yan Qiu, Jia-Kui Li, Chun-Jie Liu

Xiu-Ping Han, De-Wen Zhan, Peng Wang, Cong-Sheng
Li, Sheng-Ling Yuan, Hao-Xia Tao, Li Zhang, Chun-Jie
Liu, Institute of Biotechnology, Academy of Military Medi-
cal Sciences of Chinese PLA, Beijing 100071, China
Xiu-Ping Han, Jia-Kui Li, College of Veterinary Medicine,
Huazhong Agricultural University, Wuhan 430070, Hubei
Province, China

Supported by: the Major Foundation of Vaccines and An-
tibody Program during the 11" Five-Year Plan Period (863
Program), No. 2006AA02A219; the National Key Technol-
ogies Research and Development Program of China during
the 11" Five-Year Plan Period, No. 2008BAI66B03; and the
National Specialized Research Fund for Control of Major
Infectious Diseases during the 11™ Five-Year Plan Period,
No. 2008ZX10004-015

Correspondence to: Chun-Jie Liu, Institute of Biotech-
nology, Academy of Military Medical Sciences of Chinese
PLA, Beijing 100071, China. liucj@nic.bmi.ac.cn
Received: 2010-02-21 Revised: 2010-05-02

Accepted: 2010-06-02 Published online: 2010-08-28

Abstract
AIM: To construct an hp0596 gene deletion mu-
tant of Helicobacter pylori (H.pylori) to provide
a basis for further study of the functions of the
hp0596 gene.

METHODS: Two homologous arms upstream
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and downstream of the hp0596 gene were am-
plified from H.pylori 26695 genomic DNA and
cloned into a pBluescript SK II(-) vector carrying
a chloramphenicol resistance cassette flanked by
two FRT sites to construct a recombinant vector.
The target fragment was then amplified from the
recombinant vector and transformed into H.pylori
26695. Under antibiotic selective pressure, ho-
mologous recombination occurred between the
target fragment and the genome of host strain.
The recombinants were selected on chloram-
phenicol agar plates and identified by PCR.

RESULTS: Restriction endonuclease analyses
showed that the recombinant vector (pBs-0596)
was successfully constructed. An hp0596 gene
deletion mutant of H.pylori 26695 was success-
fully obtained after identification by PCR, direct
sequencing, resistance analysis, and detection
of hp0596 expression at RNA and protein levels.
After culturing for 7 generations, it was con-
firmed that the hp0596 gene deletion mutant of
H.pylori 26695 was stable.

CONCLUSION: An hp0596 gene deletion mutant
of H.pylori 26695 has been obtained successfully.

Key Words: Helicobacter pylori; hp0596 gene; Mu-
tant
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EHMEREH
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#. PCRF ¥ 3 £ T #0596, cm' A H 2 7w,
05963 B & 24% % A8k ik, ZDNAM 5, RNA
KF, &G RKFIEE 5453 T 0596 K B
Bk $9H pylori 266950596 % % #k. & 43
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B | VMR B (Helicobacter pylori, H.pylori)&—Ff
B 22 QPRI T SR, 8 e AT R E R A
(] 9E) P 2 T8 ZINTUT N R OER 2 . % IR 5 4
BRI, NRIERFRA50% L, b, JTHAEKE
W K, YR L 80%! ", SR LA L I YL
ARl WK I, H pylori &G &S 1 %% .
THACYE B 7 0 = SO A, I HoAR S5 Ok e A
R AR DGR A A BRI R 3= 22— HLAK
RYH pylori J5 7 H T EUE SO K1 IR, F
T 75 R AR JRE. A2 JEAE DA 160, 45 [ g O
HEIEF-a(tumor necrosis factor-o, TNF-a), 14
#-1(interleukin-1, IL-1)F1 14 %-8(interleukin-8,
IL-8)%:1. AR5 K A pylori HPOS96EE [ 4
S5 S —FORT A 0 00 R, A R IR NF -
kB, 5 A=A TNF-o, 385038 50 41 i P85 1)
RiL, Ebel- 2B NFRIEF T ps3 1 R IX,
T IX Y S8 DA77 N 2R W e T o A v oy vk T
B A . DR R 5 A2 Dy g R DR 20 2 A
A TR, Bk B r RN ok, 456 AH
(T B o B o8 AR A 5 WY AR bk 2 () 1) 22 e, DA
RERTIEE. At — D H pylori BRI,
AV H FIE E LB AR T Hpylori 26695
¥RINApOSI6HEIN, WL T Al 18 KT B H. pylori
266950 059651 K RANE, HRG5hp0596 Kk
I D ReNE T 45, WP B H pylorisL
T BIL i B H A,

1.1 ## H pylori EBs bR HE R FRH. pylori 26695
e # ApBluescript SKII(-). FikipKD3.
E.coli DHSo A SLE ER 1. DNAZR &, R
HITEAN VIR . ANTPsHIDNAE:REIE ANEBZA
Al /N FOREAE ORI S AT DN AR 7 S0
HPromega/s F]. 4 &K ARG &, DNA
Markerl H KA AEGRFIA W], K FREA
Marker YGEA ] 2 . ApA 0596 % 3t A S0 =
il
1.2 7%
1.2.1 dr¥ed ik ey #d: WA [ BrbrUERRA pylori
26695 A 741, Bt xS 5| #ip1/p2 Fip7/p8,
T INAH N g DAL A, T4 3 H 3
hp0596 11 L3 [RIYETE (452 bp)s  RNiFIRIJEE (380
bp); 51 ¥p3/paY B kipK D3 L& H RE P A
B{(1 033 bp); 51¥p5/p6Mps/ps8H 145 H I
FEI Wi A 15 RGPS W), LAH pylori
26695 5L K41 A, H 51 4p1/p2 i R P fu
DNARAGBH H¥hp0596 5L K #5452 bplt A
Bt, Wlap0596 KL I8] Fjie RIS 4 BRI IR 7 vk
P08 SR A BOR R RN PCRy™ 441k
JG, K LI HKpn 1 [ Xho 1 WEGY), HEZN
Bt Xho 1/Sal 1 XH§Y), s HSal 1 /BamH
[ XY, AT 2 50 5 T 32, #Ab B2 4
E.coli DH50,, FAR 7152 8 SCHk[4]. 10 ¥ 1 BT
16 B v [ T) IR FH AT 7 PCROFIJBURE X D1)
SE, WA HE 58 TEA IR RS S 08 24 W) 0 . il
J- IE A I B0 7= it TR R XUV, i 31 42
AH R EE V) ftpBluescript SKIT (-)#%44 1, H{k2
LA BIE. coli DHSa, 28 1# %P CRA IR AL
BEDIEAT S Ja, TR A = U BRI R
A5 2 ) D), D) IR0 3% #1pBluescript
SK I (-) 84k LHALE coli DHSa, 478 H T HE %
1ApBS0596, H- 31T PCRAN )4 5.
1.2.2 B4R 2 504 &5 8 & #40: S Yuan
SO IR, Hopylori 266951 %5 s i i 3 i
KRR EAK, 37 CRFAIAEL(50 mL/L
0,. 100 mL/L CO,. 850 mL/L N,) %7748 h,
M BATICA AR AT mL, 25010 minF
3, H10% H il R PR 031k C, 6 000
r/min, 10 min), AR UIIEE AT 100 pL 10%
Hh, 4 CHE10 min, SRJGHS pLIT A4
FipBS0596548 mLEZ AW, KHRGHINA
0.1 e HL i ARy, S 500 mLFivA (14T [C A1)
WP s i B AR AR KRR 1, 24 h
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R, . W B Ehp0596 B RS IR ROV 2581
bp WAL H A 5
5 000 A L il iR OR
T oW oF ok #

519 FE31(5-3)

P1 GGGGTACCGCATTAGAAGATGGTCGC

P2 CCGCTCGAGGATTTTTCTAACACGC

P3 CCGCTCGAGGTGTAGGCTGGAGCTGCTTC
P4 ACGCGTCGACATGGGAATTAGCCATGGTCC
PB GATGGTAAGAAAACTGAAGAG

P6 AAAGTCCCTATAGCCATG

P7 ACGCGTCGACCGTTCCTCGCTATCGTCTGTTC
P8 CGGGATCCCTTTCAGTGCTGATGGATG

JE R TR (20 mg/L)7E s i i 1 B g 2=
KRRt I, 37 CHRE I EE(50 mL/L O,. 100
mL/L CO,. 850 mL/LN,) F5725 dJi a1k +.
1.2.3 2 PCREE & F 40 ik o #4LF: Bl
PRI v B AT ISP 4 19, AT mLif A [ A
B, SRR, 51 ¥p1/p8iliATPCRY ™ Y
Y 5E, PCRIR N 442 95 “CHIAEYE 5 min; 4R 5
94 ‘CAZPE30 s, 65 ‘CIE°K30's, 72 CLEH45 s, F~
BE35AMIEIR; 572 "CHEM 10 min”,

1.2.4 Hpylori 26695/ 0596 % B ¥ % % % k4
RNAKF 547 Wi R A pylori 266950596
R AR IMH pylori 26695 %Wk, Bbh 31451
25 i g il B IR A KB R SR T, AR K3 dJE. T mL
A1 G A I, I LB mLBE 28 40(Z91 X 10°
CFU), A= B K AL 2, B0 B B 4K, 500 pl
TEZZ M F (2R 5 030 /L), SR )5 HITRIzZol
PR AR RN A, B AR HEAEf 38 AT
15 ZI I RNAB 2 i B2 fT U1 pg AR,
FHBEHLS 4 B i 55 A5 e ND A S 4, SR J5 F LA
Ite DN AYE AR, 18- 5191p5/p6, p5/p8ukAT
RT-PCR43HT.

1.2.5 Hpylori 266950596 3 B & k % K ¥k 49
AR E G A T ST BT PCRIE I
W AR R K A2 T A, IELE500 pl 3 dis
2, 4 °C, 17 000 g 5005 min, 35 13, P %
PAFIPBSYLIA 3R, B)ri 130 uL PBSHE & B 1A,
Fic HECS2 6 T JUF o % 45 R AR L RE o, 3EATSDS-
PAGEHLUK 43 B Al G 98 B8 43 A BSR4 4 5=
JI5F 5% TG Wk = 3 B A2 h; PR S5 HPOS964
ZPUmiF(1 2 10 000)37 ‘CILHFHE2 h; HPBST
PR3, BFIKS min, 2R )5 SHRPARIC ) EPi R
IgGHUMAR(L 1 5 000) L0 H 1 h, 5o KA R £T 4k
#EHPBSTY: T 5 FHHHRP 2 4l 7 & 10E AT
B,
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1 FIERRTHIAIVETE. M: DNA Marker; 1: FTHEZSA5%;
REIPCRYIE(S [#p1/p8); 2: FT#RZAr#(AKpn 1 /BamH |
MEFIESE; 3: $ TR AT ATk pBS0596.

2 BR

2.1 dr¥e# 4k PCRY 4 LRI RV AIHTrE A
B, S e ik TR W, PCRY ™G H
P H T B N — S, e b i RO
#4452 bp. FFEFVEE 4380 bp, A HEL
PER BRI 033 bp i BE TR AR R 3l
FrBealith ), @ HpBluescript SKIT (<) & A4 2
FAT HE 3 A p B S0596, XU S % 21,
Kpn 1 /Xho 1 X4 ¢ v LA £I127452 bplf
U [R5 B, HSal 1 /BamH T XU AT LA
33129380 bplt FiFIRIJEE 7B, FXho 1 /Sal
[ XUEE D) AT LAAS 21201 033 bpI A E HZ ity
B [FFEHPCRIT 4 £ M, KpBS0596 51
Yip/p8Y W35 T 411 800 bplt Fr B, 47§l 4
FH 33 TR U A SR A K pn T 0 i [ 5 4%
g IBamH 1 XD % € 15 52491 800 bpff
BB, S 25 AR W b Ui [R5 R 3 i 2
& B2 ) 3 A pBluescript SKII(-)L, M54 5¢
g RBP4 58 4 1.

2.2 AR APCRYE T BENLBkIELE & A%
B 1025 o s o B I 3R A P L AR K 4
BRI A TP CREE JE (K2), PR 30 ) U5t
T AR AR RIp 1 5 )T i [F) 5 2% 45 b ¥p8 5 |
Vst AL T TPCRY E. 45 KW, I
1FEIPS T B, — 4 W20 15 kb v By, 5 BAIE
WX H py lori 26695 ARRRY W14 1 Be g K
L Y44 1.8 kb, HERALE T BOIS K
FEE 35, Uk B O Y. PR B AR O 48 A B DAL AT sk AR
THEAL K1%1.8 kb BOwBE BT A, AT
(M TP et /45 e ol N 13 1l R 1
BE DR B U R R ) v B, ) U R vk
FERCPE, Ui AESE R ALK T AL RS, KT
¥R 44 HH pylori 26695 0596. W5 45 3 o

WH.pylori ¥
H.pylori 26695
AO0596 KW, &
RAMAERR A
1T AF B hp0596
KEAHRL LN
hp0596 AR &
#, AFR T E S
1 EAFHAp0596
EERG AT
AL E N
XEGREFH
YER, M JE R A
hp0596 3% B 5 i
I ERAF B BB
MERAFFTEE
B FIh A ah
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| PR A oM 1 2 3 4 5 Da M 1 2 3
Bt — F R i 5008 95 000
hp0596 5 J& HLh), 72000
KA AR R R 3000
FEHAERT 5000 -
H.pylori 26695% 2000 43000 |
HhAp0S96 AW, 1500
ME T Hpylori 34000 ¢
26695105965 3 el
%okxk, ha 800 26000 e iy
G hp0596 3
mofealisT & o0 :
1, it —F A 300 10 000 ‘
H.pylori 3 AU
E ¥ Y

B 2 Z|AEHIPCRETE. M: DNA Marker; 1: 5 [#p1/p8 1
H.pylori 26695; 2=5: 5 |¥Ip1/p8i WEH pylori 26695/ 059%.
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3 E/ABHIRT-PCRETE. M: DNA Marker; 1, 3: DL
H. pylori 2669551585 2, 4: DIH pylori 266954 0596 /91 1,
2: 5 #p5/p8. 3, 4: 5 [#Ip5/p6.

11:2-5%5 B2 v b vn B A A3 2 1 1.8 kb Sk
Y, T DL AP DL T A ) o e B R A
2.3 hp0596 3 A B % R E AR GRT-PCRAH7 X T
DN AZK- %858 A BHPE B R, S TRIzo 142 H 41
FLEBRNA. Llap0596 55 NIy 7 1% 1 51 HpS5/p8 i
pS/p6ATRT-PCRYEE. X THpylori 26695/
0596 5L K58 4 SR s ik, 51 9Ip5/p8Hip5/p64™
AN ZRATT, TR BRI 23509 Hi—4%1 500 bp
HMI576 bpigcaly, LKA R UM AERNAKY L,
hp0596 3L R L D ik (€13).

2.4 Hpylori 26695/ 0596 % B 5 %k % E 4k i) 4
B&E G5 M BAEDNAL. RNAZKF4 & b Bk
hp0596HE R R W B R (M R 1E1TSDS-PAGE
HLIK 23 AT, HPOS596H I AHXT 73 1 i & K/
21.7000 Da, 7EHIK EFES KRB ML,
X W B RH, pylori 26695 FTHP0596 4 (4 % ik /K-
IR MAHLGZ R, SR SEARRAE X N A BRIk
()8 AR D J LA RIS, X — 45 A
WK1 AIE SE D i brap 0596 5L 1. )
Ah, LXHPO596 £ 1 9 2 PG 1E A —Hion

B 4 Westen blottiNEELE SRR pylori 266954 0596. M:
THGE AMarker; 1, 2: SRR ASKRH pyior 266954 0596; 3; B
HERR Hopylori 26695.

v R T BT BEAT S 2 BT A0 AT L N 5
T SE T RIS 45 5 (1514).

3 e

hp0596"™ H pylorrfi 47 FEIN, 5 H iy H Al
CANIH pyloridifhei Ji 3K WcagA « urease,
vacA WA T HIAE, i R S H pylori J99%k
(K1jhp0543. Hpylori SR7791¥K(FTHP-MP1®L)
S — S PR 3 2 B R R AR B R A RO, 7E
H.pylori AN A i A e I SR JE A,

H.pylori € f T &R _F Bz 210 F = 1)
Hh P B T S PR B v, e R R A P A
BRI+, A L [ )25 1) G 288 98 A 4 A 1)
FEHEMN, GRS K. CUESiH. pyloritf
FIE £ HIL-1, IL-6 M TNF-o 25 K 11 Ty
KU RE AT W on"", H pyloriBH 18
KR B U TNF-o 88 1K B 5 8 T0)
W, w1 HH pylorifA TS MG E S R B4
YiH.pyloriiGi7 )G, B BRNLA L W TNF-a/K
B B AR (P<0.05). $eomH pylorii&gs ), B %
R ZITNF-a Rk T, JE5 1R H R4
P51, 3K B R W TNF-a fE 18 M 1 48 rpof B 34
F. TNF-ouid JERIA T K 90E RV, T80 LI
PR JEIR. TH. pylori 26695 KR IIHE N =4
HP0596 4 [ U %8 E A TNF-aifs KN H, 5
FOm 40 AL 07 7 ] AR 23 WA TNF -,

T BT STHPO596 K (I D) BE, A5k
Yo ok [ YR A R M i T Hopylori 26695/
0596 KR R 528 bk, FIFIPCRELAR, 43 7l 1
521 H 1 DR it (] 50 R R0 U0 [R5,
Pt A F RTAV i R S8 3R Bk 6 Ry B3t [
Fey 7 ] 5 E 2H 2% Ak p B S0596; LA TR 4H 4804k by A5k
TR B, FRATR T L AL BOR, KT
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SR FE R, TR BRI R AL R O
T 20, e T B I M A B A A
VIR T . B S B R A B R pylori
26695 AR N AT E k. \

Ky SAZKRH, pylori 26695 0596 3¢ 15 04T

TEhp0596 B 1, & 5 e INUEApOS96 5E K 5
2R G AR IR FE B ) 5 A 0 OB FRATTNS B AR
PR SRR B R 31T T PCRY%E S, Hlap0596 6
BE DRI A0 ) 5 | HEAT K B 3, B AR R AT

- SE R KA p 0596 HE PRI A g i )77 51 1) K 2

1 500 bp B, 1548k 1T LAY 1291 800 bpif e 7
KR B $7RAp0596 3L R 58 3 45 [X (576 bp)#

S E P B (1 033 bp)THUAR. 4h, ZERNA 8
AR K RSS2 T A [ S E, AT
51¥Ip5/p6, p1/p8HtATRT-PCRIM 7. BFAE KK AT LA
#HHZ11 500 bp/576 bp K/, TIRASKRT 9
B ARTE 457 . 3K — &5 R At MRN AZK - ik

— R SEhp05 96 55 N i 1k ). LNHP05961E

(K16 2 PrlLig£E A — b, EhiefEh —piEgl 10
PR HEAT G988 EIVZE 43 BT 1R 45 SR AR I, I A B R Ry
SR 146152922 000 Da, 1 5848 MR 3R %

%, IWIMAER A LIRSS T iR seghas it A

W TR £ 1) p05 96 55 PR i 2R 5 AR Kk by ik — 20 )F
FEHA T TEAT R T ap0s96 3L N I DB, ) W L AE
H.pyloriBUiHH I HLAT S AE 3558 T S50 Bl

H I, Hpylori 266950596 55 S AHGTIRE 45

11

(K E IEAEREA T2 .
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