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[ Abstract] Objective: To construct H. pylori cagA gene inactivation mutant by using homologous re-
combination method. Methods: Suicide cagA gene targeted inactivation plasmid pHG1 with the up-
stream and downstream homologous arms of cagA gene and chloramphenicol transacetylase ( CAT)
marker was constructed by standard molecular clone method. After PCR validation, pHG1 plasmid was
transformed into H. pylori 11639 strain by electroporation and AcagA inactivation mutants was screened
by chloramphenicol resistance. Results: pHGI plasmid was successfully constructed and transformed
into the H. pylori 11639 strain. AcagA : groEL-cat mutants was obtained by chloramphenicol screening.
PCR results showed that cagA gene was successfully constructed. Conclusion: H. pylori cagA gene in-
activation mutant strain was successfully construlted by suicide homologous recombination plasmid
pHGI1.

[ Key words | Helicobacter pylori; plasmid; DNA recombinant; mutant

A | TR GERT B ( Helicobacter pylori, H. pylori) J2
HR VBt BRI EEBHZ —, Wl A
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A AT TIRBERT B cagA RN TG RALRR IO F

RNV B 240, LAY H. pylori 41T PAT 5 25 it
XORTERE , AN ih CagA B, WFoc £ 1 A H.
pylori ARII Bk Py EE M B o Pzt w5 T 112 H. py-
lori ", I L3 KNy CagA BTS2 H. pylori &
TR R0 SR, CagA 4R (11 3 BE T fE
FCARR R H NS A%, 345 cagh FEPIRIERY H. pylori
PR RIETRABISE CagA 8 H 75 7 B0 HLL Y H 22
IR o AN SO [F] IR B A BRI R T ik, ity
S VIR BERT 1R (H. pylori) cagA Fe P R AR o

1 5 H%

1.1 #E

E. coli DH50 TREIFEILAL AT, FHF TORL KAL)
o WU TIRBERT I 11639 Ak (H. pylori 11639)
e ] B ) R AT A R R A B PR A L R HL
pylori 11639 575 b i 6 4 ZM A 2 x 10 72 ¢/LL
1.2 7
1.2.1  H pylori 11639 @itk 1o 4
10 o/LAHBEERS o/LWTEEZE B &S5 o/L =i
SRR BE Y RS BT i 3 s 8 R L R A HL
pylori 11639k JF, & T il 75 A EE th 55 5% (10%
1,5% 0,,85% N,,10% CO,) .
1.2.2 iR BB H pylor
639 BRI AT T 3l & A 2 x 1072 o/L WE XK
ANERR A&GR SR FIFER UHRM
FHE LS IR - E B F37 CIlie 835 5%, &
B 24 h UL AT IR BEAT T A= 1 O o
1.2.3  pHGI cagA FEHATHE 5ok A4 £ S i ik il
JH pMD19-T( Takara) i kifF A H. pylori 11639 cagA
TR TR B A, cagA-up-F/R 511974 cagA F
PR 500 bp 1 iF A5 , cagA-down-F/R 5| 44"
B cagA FE K 500 bp T FE[FJEE . cagA-up-R
15 cagA-down-F 5| ¥)#R8 & A — Bt i 141> i 1)
P (Pst 1, BamH 1, EcoR 1, Nhe 1) 2H i{f linker,
i1 linker, {i ] overlap PCR 7526 b il ] YU
HEHGER, JFHEA% Z pMDI9-T 284K F 314 pHGO it
$io cat-F/R 5T sakEf T pHK ok L/ gro-
EL-cat WA E LIRS BR IBMES K i% b HE
BamH 1-EcoR 1 XY )5 4 % pHGO 244, pHGO
IR ESE groEL-cat FEH 5, SRS AE R P EREA,
LSS R 2 x 1077 g/L 1) LB 1 37 5L 0
e, BARAT pHG JBow: (R 8t il /5 51 9 5 471 DL

# 1), pHGI FRiffi J] RV-M, MI13 - 47 5|4
7, A R BRBUA T 95 8 Vector NTL AR5 4
H SS9 AR

1.2.4  H. pylori 11639 852 2520 i il £ 5 v 5% Ak
A BB T AHE OB B9 H. pylori 11639
WA, HE T AL 2 o b (10% H i, 9% g
W) B U R 10%4/L, BL100 L APk
% 0.2 cm BioRed HLEEHRHT, M pHGL FTHE £ {4
50 wg, VK FJiE 10 min, {4 [ BioRed Gene pluser
W HESEE 2.5 kV, 25 pF, 200 Q, Hfi—
UM SOC 55553 100 L, 37 BPvR A 2 A Ptk
RHE OB b, G A5 TR 48 h J5 56 R 2
T2 %1077 g/L G H H 1 AHE HO 0P L _E B %
72 h,

2 #R

2.1 H. pylori 11639 AT R HUENE

ZA , H. pylori 11639 I #R X 15 % R W %
R AHER HER FIPER U R B, et
B SRR TR VR L 0. MR F A ) S R R
LIEHERE (groEL-cat) FIAME , e % 508 Z ARy O
PR
2.2 pHGI Bkl g & % 5E

ME 1(a) 1, 2 JKEF7R, I b cagA KA
BN RRE, R/ 467 bp 1494 bp.
R JRE (T overlap PCR J7 ik 4%, JF e =
pMDI19-T-simple ZfA 1, 34 pHGO FOkL (% 1),
e 1(a) 3 KIERT7R , BN sekE T RIET pHK Ji
RLF) groEL-cat 555 3R ¥ L WEIL B HE DY, R/
1 400 bp Rt groEL-cat Jy B 4% 2 pHGO JFUkL b F
Uit ) IV Z [) 1 22 e R 5 (BamH T, EcoR 1) , 3k
1% cagA FEPIR TG ok pHGL [ 1 () 4 kiH , K/
4898 bp.Fl],

WP 1 (e) iR, pHGL W 725 1 5 H. pylori
11639 up-groEL-cat-down ¥ it & 51 A1 ) 14 N
99.37% A7 15 AL & AR5, H R AL s AR
e b TR RIIE L, groEL-car 3R HE H I 55 R AL
L1 (e) ], IR BB AEAN 250 BE D G 176 52 36 3t Bl
M
2.3 AR

AL T3:3% 72 h )5, H. pylori 11639 %4k F1F
FHE LA I TR AT AN E BB W s o X
U ARHEAT IR, S S AT R0 (30 £6)
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Tab.1 The list of plasmids and primer squences
5149 Kok 44 7 P51 B4 K
cagA-up-F cgctctagacteattgetgtagattettee
cagA-up-R gelagegaatteggateccetgeagtgtatgteggtggtggta
cagA-down-F clgeagggatcegaattegetageatacaccaacgectecaa
cagA-down-R gggaagcttcegetettgettecttac
cat-F cgeggatecggltaatctectatggtggtt
cat-R cgggaattcgtacagtcggcattatctca
cagA-F3 aacaatgactaacgaaacca
cagA-R3 taaagaatggctcaaattgt
pHGO pMD19T-simple, cagd-up, cagA-down
pHG1 pMD19T-simple, cagA-up, cagA-down,
groEL-cat
T AU T 2 b
I 2 3 4 CTM it

T cloning sites uP
At up
Ampir)_ Pt (460)

ApaLl (4173), BamH (462)

\—L
2 kb

pHG1
8o8bn
cat
— 1 kb Neol (1493)
Pt a738)
0.5 kb k  Bami1 (740)
- ori \mnum)
downt

Apal (2927)
\, Do
e

@ (b

100%

50%

0%

1 400 800 (10)000 1600 2000
(a) WBNEWEHRLIKIEL, 1 IKIE N cagd B UFIFURE, 2
VKIE N cagA T Ui [R5 3 YK B N groEL-cat §i bR
i, 4 JKIE A F A 5E LK) pHGL JBORE, CT 9K 18 g PR X
&, M Dy DNA 7372 s (b) O pHGL JFok: B3, b
TERRIOLA K BEDIRE, (c) D pHGL Iy 45 28 15 2
TEFPBIAMULIE X L B, DN A b 2 s ARBLIE 5 € DX 3

FRARLRE R, 8 DX IR B BE AR

Bl 1 pHGL FUR B2 B A &
Fig. 1 Construction and identification

of pHGI1 plasmid

cagA BB RAZR A 4 2
UniE 2 (a) PR, pHGL BALEAT cagA JE |
MR M groEL-cat AR PUIETH kIR T, X
BOREFACIE A H. pylori 11639 Fikk G , 4507 5 M A&
A IR, A A A R DUIERY AcagA : : groEL-cat
G, PCR AN a] DLA™ 3 =41k /1n 2 kb 4] 2
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(b) 2, 3 Jkill, BF A= A5 SR AR B H. pylori TRk
cagA-F3/R3 5194 W91 K /N353 5 kb F1 3 kb
(Wi/N2 kb)), W] cagd FEIR K TG 5 28 BRAQ 1 1
e

cagA—-up groEL—cat cagA—down|

5 kb-
" 3 k-
—— 2K
- T v
caga-up ‘aﬁg—jﬁ cagA-down
Fr LT

H.pylori A cagA::groEL—cat
zenome 3 kb
cagA-up groEL—cat cagA—down

(a)hy cagA JEIH K6 75 B AL, (b) AT cagA K& R
B4y %5E H. pylori 11639 AcagA FE75 1k, 1 225 A %F
BE 2 WA RY 3 O AcagA: scat ZE7AERE
K2 REEAEZEKRETEERK cagd EH
Bk R E 2k PCR 7= 4 ik 45 R
Fig.2 Diagram of cagA gene knockout

by homologous recombination
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cagA VEh H. pylori FeEEE W) I H T, Z 5]
TR WATHFIIE KB, s 17 H. pylori
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iR A4 T T T KR g e R
ZH5T 3 #E  AA 5 [ cagd SERIER ABEIE T
cagA FAMBORHLE], 1B T cagA 1E R H. pylori
B E I TRt T SR, Fol gk
B, H. pylori X 5%} cagA B -5 0 L, %) H:
How T EEJE R . I, BF5E H. pylori
H B cagA B AR EYF e A EEE
o cagA FEH RIE AL R R R, BRI T — A0
cagA T AF53k 1 H. pylori X FRIE ¥R, X% T 58 H.
pylori B B 735K cagA I EY)# DI REHA TR
W IHESIE R . BRILZ AN, ARF I8 T H. py-
lori (BN R AR, Wit — 205 H. pylor:
SR T RE M 518 =2 T A9 A ELAE P B8 T A

ZE LTI AR R I T cagA FEH K
G KR AR AT B T O A A B AR cagA BEATEA
SRS T YT RE . 5340, F B AR e B B cagA
FEPR R 5 AE MR , X4 e I PR A Ak 1) i R D e F
REAHEZ XL,
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