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Abstract

AIM: To study the diversity and structural
characteristics of cagA (cytotoxin-associated
gene A) gene 3’ terminal variable region in
Helicobacter pylori as well as their correlations
with the outcome of H pylori-related diseases.

METHODS: PCR products with positive H py-
lori cagA were obtained from 20 cases and then
sequenced by ExPASy-Translation software.
Meanwhile, 3 to 6 cases of H pylori 3’ terminal
variable region and amino acid sequence, col-
lected from NCBI database in different coun-
tries, were comparatively analyzed.

RESULTS: The amino acid sequences were
found with obvious regional characteristics,

and could be classified into eastern-asian type
and western type. Western-type aberrations
occurred in some eastern-asian strains. Totally,
87.4% H pylori stains contained 3 EPIYA motifs
in series, and 8.2% strains had 4 or more EPIYA
motifs. A new sequence containing 3 amino ac-
ids was found. There was no correlation between
the numbers of EPIYA motifs in the amino acid
sequences of cagA protein and the clinical out-
comes.

CONCLUSION: There exists marked diversity in
cagA gene and protein of H pylori, which can be
distinguished by the main sequences of H pylori
cagA 3’ terminal variable region. The number
of EPIYA motifs in cagA 3’ terminal variable re-
gion is not correlated with the clinical outcomes
of diseases.
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EH0: WA RIS H pylori cagA 33 7T % B
Fr3 £ 5 BOF P W BB A, 5T £ R 5 R
PR ESIEN

ik ABATHEAKEN200 cagA’
#PCR = it 470 5, @ T ExPASy-
Translation#k #4322 A 88 55, & 5K
4 GenBank 'F &7 69 R [F) 30 X 3-6ANH pylori
cagA 3'5h 7T & R 55 B R L B 57 AT
B HT.
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TR B (H py lorn) (P40 i 75 14 AH OC 2k [
A(cytotoxin-associated gene A, cagA), W5
ZNH pyloriff3E K2 —. Hcag AL 4 i 11
cag AR [, £ IV /Wb R Gl N\ 4H 1w & B 1
Rz A, fE R AR v HEAT RS A R IR AL, A
[TTREA D i N = e N e HON 7 211 | 7 = S U
AV FNGH Bl ) () 3G i, I A B T 1 A
iz, &SR, FitcagARH M (cagAh)
WH pyloriditk R cag A H pylori Ik EE J] 5
WS AHIRH pylori B HADAN B AT 5 K IR iR AR
s, MM BURG S A FIGIK S F: ATCRER
Al 2 PEE . MAYEB . H SRR, i
WH pyloriiPcag AT A1 L BE 22 5 1) Jsl R &
cag AL 3 i nf AR X b AN % R,
I T cag AZER 51 2 M Rlcag AR
A2 S, XA R S E A E RAE
Fe RN, cag ABR R ILIR M EPTYARE
JP(EPTYASRE TN A 2R - i 2 2 - 50 2 PR - T
AIR- AR T H) I A BRIk AL i cag AR F1E
ATHE 2 TR B R AL AL 5, R0, B2
EPIYASL T cag AZE T RETS T 11 220 (1) K 24 TR
FRAL AT 1 A 25 -8 11 431, TR bk L A 5 o 1 40
BT, AR BLE A AN A M H pylori T
FrcagA 3" ] 48 [X ¢ Hicag At 1751 2 A PEM)
53 M LA R 5 I R 25 SRAH SG PR i E 5T, I 4R
H pylori () DX IARFAIE LA K AT BEAFAE IR 45 84 7 57
DA X T 7 S 5 S e I AN [) PR I DR Bt VA 2 i) 2
AL R
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1 RIS
1.1 #4+ LL “Helicobacter pylori” , “cagA”
E K Z Pubmed [ Nucleotide 4 7.+ [E 1£)20
B AT E AT FRATTITIRER M60RKH pylor,
3 A v BT M X s R A, e
PCR#&MicagA, 7E56fcag A IBEIFR T, 4373k
PEE R R4 AR 18P &7
], % HPCR Y HIPCRA= Y2l A iR 77 & [mhii,
P 5pMDI8-TH MR, ALK Z A M7
W EIBETRE. B ot R RVE 1Y, F SDS-Hisd
fil ik HhR Ok, 23 5 BamH 1, EcoR 1 BV, I
K S8 5 . O BE P B B AT DU . W bR
T A TREAS W) 58 1k
1.2 7% UL “Helicobacter pylori” , “cagA” F
B K5 2 Pubmed ) Nucleotide Zdki 2, 1L451265
AR FR R R, 154 H AR kcagA
3 AR X P A6 AN, IR 3AS, g4, 3
A, BEEE O3S, B3N, IR 234, AhH
KENAAS. B R kcag ARE L IR 7 91 852 5 4%
WA 1-6 4 HATE R 1-AB057039(JapanO873),
2-AB057038(Japan0552), 3-AB057-
011(JapanK30), 4-AB057036(JapanK260),
5-AB057020(JapanK46), 6-AB057012(JapanK31);
7-10 0B B kK 7-AB057057(Vietnam2705),
8-AB057058(Vietnam2706), 9-AB057056(Vietn-
am2704), 10-AB057055(Vietnam2692); 11-13
M HAR:11-AB057100(USA2754),
12-AB057099(USA2791), 13-AB057095(USA35);
14-16 49 5 [E # #k: 14-AB057044(Korea23),
15-AB057043(Koreal2), 16-AB057042(Korea9);
17-19 M3 BE 0 Wi bk 17-AB057096(Kazakl),
18-AB057097(Kazak2), 19-AB057098(K azak3);
20-22 M % IR EWFE: 20-AF427098. 21-
AF427099. 22-AF427100; 23-26J & ik
N # Ak 23-AF289463. 24-AF289464.
25-AF289462. 26-AF289461; 27-29 )y [ EE A Fk:
27-AF222808, 28-AF222807, 29-AF222809.

AHXF R 8 A 75 GenBank#% 5% 5 4 1-6
Sy HASH ¥k 1-BAB87406.1, 2-BAB87405.1,
3-BAB87378.1, 4-BAB87403.1, 5-BAB87387.1,
6-BAB87379.1; 7-10 0 B R #k: 7-BAB87424.1,
8-BAB87425.1, 9-BAB87423.1, 10-BAB87422.1;
11-13 1935 [E #kk: 11-BAB87467.1, 12-BAB87466.1,
13-BAB87462.1; 14-16% 1 [H & #:
14-BAB87411.1, 15-BAB87410.1, 16-BAB87409.1;
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- ’ 2(%) 3(%) 4(%)
B 5% VA S T VA
J5 R A0 5 ok un 20 KIASAGKGVGGFSGA DFD 20(100%)
9k % 5F 7 H pylori =N 6 KIASAGKGVGGFSGA DFD 6(100%)
GRS R & 3 KIASAGKGVGGFSGA DFD 3(100%)
Z A £ 5, A ] 4 KIASAGKGVGGFSGA DFD 4(100%)
#3503 RH pylori = 3 FPLKRHDKVDDLSKV DDL 1(33.3%)  2(66.7%)
B RF 4% B BiF=adm8 3 FPLKRHDKVDDLSKY DDL 2(66.7%) 1(33.3%)
A, EDE 3 FPLKRHDKVDDLSKV DDL 1(33.3%)  2(66.7%)
BIR= 3 FPLKRHDKVDDLSKV EDL 1(33.3%) 1(33.3%) 1%(33.3%)
SHENAEN 4 FPLKRHDKVDDLSKV DDL 4(100%)
=T 49 2(4.1%) 43(87.8%) 4(8.2%)
RIS TEPIYARS.
17-19 M Fidkk: 17-BAB87463.1, 3 ifig

18-BAB87464.1, 19-BAB87465.1; 20-22°4 %
JRZTRFR: 20-AAL28091.1, 21-AAL28092.1,
22-AAL28093.1; 23-26 ) &F Wik 2 hn i
Fk: 23-AAG09912.1, 24-AAG09913.1,
25-AAG09911.1, 26-AAG09910.1; 27-29 4
ENEE B FR: 27-AAF35341.1, 28-AAF35340.1,
29-AAF35342.1.

2 R

2.1 cagA 335 7T & X 69 R 3t 45 M4 5 [E I
HA. 8hE. M L334 Rk, HikicagA
33 AR DX &5 R ARABL, BEAN B R AT 1/NRFAE
PEM AR L KR )7 FIIKIASAGK GV GGF-
SGA, 100%1 B Ik A 34~ B BCHES I EPTY AT
#11(33/33, 100.0%), BFEH3NEPIYA/ 41 5 (1)1
ADFDJFAI; L. Mg s iiH . BN, 2R
24 BRI 164 B, I R ) cagA 3'3i
A ARIX R R ARARL, REAN TR AT 24 L EARRAE
PEMIVE 7 L% LR /7 5IFPLKRHDK VDDL-
SKYV, 68.8%(10/16)If ik A 3/NEPIYAXL)T,
25.0%(4/16) I FE H A4 F144 DL EEPTYA ST,
DL KBS 3NEPTYA) T A1 S IF1ADD L) 41k,
EDL/ZHI(K1).

2.2 H pyloriA#ktcagA 3" T E R Kiza) %
& M513-1335 bp AN, EJRE AR K, 3N R £k
cagA 3'Jjii ] A2 [X A1 1224-1335 bp.

2.3 EPIYAR B9 N3 5 16 R 45 R % & P[4
TEHBIX 208K -0 3 (0H pyloritikk, H 97451,
THALTES 90, B4, 745 Reag AR
AL MEPTYARE H Y034, A oRcagA
W R ILuG MEPTYA S H 5l AR 45 A K.

Dangerutaill .EPCRJ7 1%, FFT T 2K A 54N HLIX 500
ZHRH pylorif\IDNAKEY, KILH pylori(ficagPAl
AR P IR . FN . Bk, Tl flicagPAIL
FILK SRR, TLrh3AN BRI R b e T
WETESMAEVGIET N B&E N faH 5y
A B REA A TR B A fE AN
A E N T 3 B A e B NP, R
TH pylori &R 56 1f) 2 250 B AT I 5 1) Hh sk
SR ATREAE S i [ B RR T ASTRRR (R AR AL . 3R
AIDREA FLAN ] [ X M X (R H pylori cag A
7 ISR I, w] DARR i ca g A B R o n] AL
X L EEE 5 EKIASAGKGVGGFSGAJF 4|
e & FPLKRHDKVDDLSKV/F1, 70 k2K
K R AHINHEKIASAGKGVGGFSGAJF41),
W E. BA, shE. e, v R
FPLKRHDKVDDLSKV/F41), WLF3EE. Mg
SO, ENRE. ZIR2A. FHTAZE. X HjHigashi
et al” RIS FAUTF. A ERIN T 1458 1f H
A XL T4, BFERES3NEPIYA S 14
TN EILRITH: AE AR VAL R AR ZDFD
JPH EVE T B R TR DDLF A . fE%Z R
WK EEDLF 4. BATIE I, T B AT LA
FOU Moy R A S, L, EDEE, AbII3AN B RE
B EA VG BB RRREE, BTLA, HcagABR AR
TG B AT G AT (B, B LR
KR T AR BRI R, R 7
T3 RARIGRAAE, 8 TG 5 L. AR %A R IVE J
RRYTRTAR ) 25 MV 2R BRTRR IR AR St XIS L2 TR BN
FIEITAE T K AL H pyloritf A FWe? i
BB RFGTIE .

IR TURIN, ANFH pyloriFfkIfcagA
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A R ) A A R, IX B R R AR
cagA 3'%i 1] A% X H K PR A1 (W4 H ARk, i HE
ST HVECH AR 3 2 R cag AR R v
ECHEZIEPTY AL P4 H 421k, KWEPIYA
J7 50 P R R R S ca g AR 1 K IR T TR
TR AL Ecag ABE R BCHES I EPTYASE Y
L S2ANEPIYASRE T 4 HIAK HEPTYA-A,
EPIYA-B, $3ANEPIYAKEF?, 7574 7 Y A bk
FRRANEPIYA-C, 154 B4 1R Ak b 4 Bk A
EPIYA-D. cagA s [THEATE F L 415, cagA
7EH:EPIYA-CELEPIYA-DA S g iz 1k, SR G (e
WA SRR R PR I 2 TS SHP-2; cag AfE L
EPIYA-ABCEPIYA-BA sl IR AL ), FEIGAT £
BRI Csk M, Rk HAT 5 Z EPIYASE A1)
cag AfE I HAA RN IR ILEE ), DM, BATE
SRR AE DS PR BAR P E R H A A 2 M4
ANEPTYASE 7 (3!, w2 A 7t 45 1
R, FATI208% o [ TR Ak A GenBank AR 1)
I2RR AW T AR, 259 03N EPTYASE . FAl 1204
W AR, 4R BB 40k B H B
Wi, WK NEPIYA JJF. BRI A
cag ASR I EE ) #R99FR T SEPIYASE P2 H
13 KA, BAZIEAT HABTRATTA S [F] 36 2 514
Yamaoka et a/" R ¥Ecag AFEFIPCRSE M2 PCR
FEIN S5 R, B AR R AR, BAY,
CHY. DHIAHY. FRATTI e AR B FAT 1120
Kb E BRI GenBank F I (K 128K 45 W 7 ¥k
KRB AR, BHBAL., CH. DRI, &
IR AR B R R BLA N AR, 5 Yamaokall)
HIE—H [\ I, V57 B ARAS G4 b
BEAT 73 2.

B2 AT g R A [ X
H pyloriv] LR ¥ cag AR R ¥ 1) 3 & 7
) EKIASAGKGVGGFSGAJF 5 4 58 /&
FPLKRHDKVDDLSKV/3%1. DFD/F 45 &
DDLJFA, 439 2 M RFN G )5 7Y, 7 5 74 TRk A
P ZDDLPHIEEEDLIF A, 4> KAk Z R 24 A
% IR >: 7. 87 8% IH pylori ¥k HA7 3/ NEPIYA
KPP, 8.2% M B R R A 44N 8L FEPIYA KL%, %
A RIVEPIYAZE 7 (140 H 51 R 45 SRAH ¢
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