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Optimization of Colony PCR Method for Genotyping Helicobacter pylori
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[ Abstract] Objective: To improve the PCR amplification efficiency of Helicobacter pylori ( H. pylori)
colonies by optimizing the conventional colony PCR method. Methods: The genomic DNA from H. py-
lort 26695 strain was extracted as a positive control group, and H. pylori 26695 colonies without any
treatment were used as a negative control group. Lysates derived from boiling - freezing H. pylori
26695 colonies were used as experimental groups. Eight genes (16S rDNA, cagA-U, cagA-D, iceA,
ureA, hetA, ropN, Hp0792) were randomly selected for colony PCR. PCR products were finally de-
tected by electrophoresis on a 1% agarose gel. Results: Electrophoresis results show that all selected
genes could be amplified in positive control and experimental group, however, it could not be amplified
in negative control group. Compared to positive control group, all eight selected genes were also well-
amplified in experiment group. Conclusion; The boiling-freezing method can be used for high-through-
put screening and molecular diagnosis of H. pylori.
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lysis; colony PCR
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A | B FT T ( Helicobacter pylori ,H. pylori) J&H
WM BE VT Warren F1 Marshall W\ 5 Zh B 2H SUREAS
B IR B ARA g —Fh e A T 8 R L R A i
TR S B L BRI AT B AR
B 08 P S PE A AR PED T | B R SC
LA (MALT) iy 295 B 5 H. pylori J& e
M, BRI & IR S ISR . ABF%
R H. pylori WEURAE ] K i Bopsm At e 5 £
PR ZRA O, A4 41 TR 1 75 0 PR A0 R R R S E
P A F2HERE 5 o S NL AR A 2 3 5 O
&N NEREAIOE SIS AN o T S N I S
M HERERIS N H. pylori JEG 3 R o0 5 A AN il
51| ( proton pump inhibitor, PPT) B¢ ( 1) %65 B5 W
FPPUAE R =1 al () DUIRST ik EAT IR BR VA T,
W RPUE R A LR R BT SPAR H RS Bl
EVUA R IZI L H. pylori XK FIPUA 3R (41
2P H R S BOH. pylori ARBRACRAE
AR BEWI W H. pylort 005 L it 245 1) 235~ #LHI , 0l
ARG IR YT o T R PR 1 4 1R W2y
il 75 12 R WE5E H. pylori JEREHLHI B9 S5 ok 2611,
7% PCR A & — T A it v PR 28 7 1 7)
B B AR BRI B S s, © 0 T 00 AR
VP47 e Ry ORI R L T bk
T st AL BV PCR YA A
L/ TR AN, A A ) e IBCRE R 4H
DNA 1E24 PCR [z AR , BE 7 (8 485, L 2&ett)™
ZRTF A B A %

H. pylori A KRG8, il W W 5 3 ~5 d A REIE it
TR EH SRR , ST H MR 7% PCR J7iA9 3 .
pylori B[R, HACRAR AT E A= L,
TS H. pylori B % PCR HIY BEROR A 73 12k
# H. pylori R/NA[RI 8 Tk LT T v PCR AL
b, ULE R LR V& PCR AYEAL 1 K — Bl PR |
W 20 HRA R ER IR 0 T2 Wik,

1 HEEE

1.1 #hk
1.1.1 @R GAFI N5 H. pylori ATCC 26695

H L AR R 273 S A A B P e, St B R 2
A2 T S AL AORAT o TR BT 5 5 £ 4 44 -
L 5 Tl A 0 B AR AT R 2w AR M0 92 R Bl
(brain heart infusion agar, BHI) H. pylori #E#:1 15
IR B 9 OXOID 23], 4 B [ 20 DNA $ it
ERE B Jb st KR A RHCA BR A 7], 2 x Tag
PCR Master MIX Ity F JU 50 RARAEACBHEA FRA ],
TR B AE AR (B ) AR ], 8 X514
[168 rDNA™ | cagA-U (AT RE R & (1 A" #Y
FE B (cagA-D (AN EE R A L A /YT
FrBE) LiceA™ 1 (3 B ANMOA il P LA A) Lure-
A (G PRI WA SEIE D A) hetd (HEE A AL
FOCHED ) ropN* (o™ % SR #E A F) F1 HpO792
(Fis ZEH RN T) Tl A TAY ( Big) AR
ANFEEL W L,

1 8 MHEET T

Tab.1 Primer sequences
AL EIk/EA F1WFI(5'-3") H i BRI (kb)

16S rDNA 16SrDNA-F CTTGCTAGAGTGCTGATTA 0.55
16SrDNA-R TCCCACACTCTAGAATAGT

cagA-U CagA-U-F ATCCGAACGGATCAAAAGTTC 0.9
CagA-U-R TTTCCCATAATCTTTGAGAGTG

cagA-D CagA-D-F ATGGCAAAAATAAGGATTTCAGC 0.9
CagA-D-R CAATTTCGCTGACAAACTAGCAG

Hp0792 0792-F ATGATTAACACGATGTTTTGC 0.7
0792-R CCCAGCGCTAGCGATCAAAGC

iceA IceA-F GCTTGTAACGATAAGAAACGCCAGAT 0.3
IceAl-R GGAATGAGCTTGTATTTAGAGCCGAT

hetA HetA-F GCAAATCTACATGCTCATCAC 1.6
HetA-R CTTCACAGCGTTCAATCGTGC

ureA UreA-F TTTACATAGTTGTCATCGCTT 0.7
UreA-R GACAAAGAGCGAGCGAGCCG

ropN RopN-F ATGGCGATCTTACGCGCAAACC 1.25
RopN-R TCAAGCGCGCATCAAATAGAGC
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1.1.2  F#{Ugs PCR ¥ 14{% ( HZA,BIO - Rad
10213 71) , BERARBESE L HL VKA (JE 50T 78— il
W, DYY =8C AL) | B sUR o Hr A (AL BT
— ARG, WD - 94138 #L) |, 5 2 3 B0 Al
( bifgtess \ TGL ~ 16B) @Al KLk 3T, DZG
-303A),

1.2 i

1.2.1 H. pylori 26695 [ ¥53%  =Fp H. pylori
26695 T+ BHI IfiL 35t Jig V-4 ( & 10% TG T I 2T 4k 45
i) ,37 CRH A KM (10% CO,. 5% 0,.85%
N HiFR2 ~3 d,

1.2.2 4 FEN 4] DNA iU PCR 9748
FEFPEREIBE SR 2 ~3 d 1Y H. pylori BT T 58
F7K 100 L, 2 BRZH TR A R 2 DNA B0 &
AR A SE K 2H DNA, PCR Sz 2 A5t DNA
0.5 wL,2 x Taq PCR Master MIX (12.5 pL), 1E[H]
B 5190 (4% 1.25 pl) , LB FIK 9.5 pl, PCR
IS 94 C A M 3 min, 94 °C 254 30 s,
55 CIBK 30 .72 CHEAf 1 min 30 MG e

cagA-U cagA—-D
6 5 4 3 2 1 M 6 5 4 3 2 1 M
iceA Hp0792

44 3%
72 °C AHEfH 5 min,
1.2.3 7% PCR itk (1) ¥ L& FK

(10 pL) inA PCR 48 96 LAk £ ] JC B #2 Fib
FRECE 2 NI BEAR P AR E kIG5 2 ~3 d B9
W IFEETERE 7K, (2) 4 PCR 48 96 £LHk
(A 10 WL Ja TR TR TR BT K b
10 s, (3) ¥ PCR &5 96 fLATTH e # =K 1%
RS min, (4) B Em AR 5197 (& 1.25 pl) k2
x Taq PCR Master MIX (12. 5 pL) it A% PCR 45 5,
96 fLARH B NARFR Ry 25w, (5) YR 2] f5 i Bk
K4 DNA % PCR S 264 3EA 7473 , (6) 1% Bifig
WEEEIS KA PCR 4, A PRANIE 1,

2 #R
AP 1 BT PCR 4 bl T IRAF TG 8 1S
SR LRSI A , DLV X B4 (6 41 DNA £

B, YKGE 2) s B AT g 4 (R v
G BRI URVE AR, DRI 3 ~ 6) 2% 5 R
X B —E R B — B W R

16S rDNA ureA

6 5 4 3 2 1 M

| S N S .

6 5 4 3 2 1 M

COoO—IIWE
toloctooon T

hetA ropN

6 5 4 3 2 1 M 6 5 4 3 2 1 M

6 5 4 3 2 1 M

6 5 4 3 2 1 M

—
l=n

SOOI
folnootooon

1 :M 24 Trans2K Plus 1T DNA Marker, JkiE 1 SRR IR (B v& AR L AT AT AL B ) |, JkiE 2 Ry BHPEXT R
(FEIRZH DNA VR MR , 9KTE 3 ~6 ik Ie 2 (5 2 v R i)
B 1 B % PCR ¥ % kAE

Fig. 1
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PCR products for colony PCR amplification
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FE— 72 W TR HE, 5 ZEXT 5 L PV PCR J7 vk E 47 4
S B s AR

KA H. pylori J& T4 HLAY & 2% A MR A0
SRIMT, H MLY% PCR J5iLAE H. pylori W i A%
RAHE Foethi2s, Xl fes Ho pylori RF5E
AR (SRR I BE) SRR 9 A M 25 0 A
ST AR MRS . EARESE R, 3R AT
BEALIERE 8 K/, FI & ML 7% PCR
T TR R R ARSI B A A X
R v m] DU 21— LS D] (U0 ropN 5% 16S rD-
NA) IR 3G 4500 (B2 B s AN se T itk — 25
G3HTe TG H. pylori T T& 3EAT 76k 2400 34 R IS A
ki PCR 54k, 4901 (8 7 -5 BH 4 % B AL AH DL ) ¥
BT 4%, 22 A 8 ik g s Rk v AN, F H. pylori
(e % PCR 43 .

25 LT AR R LA P T 75 PCR F AR X T
H. pylori W% SR BT, A7 B T O BEAT H. py-
lori (1)1 38 F 0328, AL AR E R 23 120 .
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