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ABSTRACT

Helicobacter pylori (H. pylori) is classified as a class I carcinogen. The low infection rate seen in developed
countries (8.9%) compared with a high infection rate (52%-98%) in developing countries indicates a strong
association between infection prevalence and socioeconomic status. Adhesion of H. pylori to gastric epithelial
cells is an important aggressive factor. One of the genes that encodes for an adhesive protein is bab42, which
facilitates the location of bacteria on gastric epithelial cells and delivery of toxic proteins (CagA, VacA) into
the host cells. BabA2 is a 78 KD protein that binds to the Le® antigens on gastric epithelial cells. Some studies
have shown an association between babA2 and peptic ulcer disease or gastric cancer. The cagAd gene which
encodes an immunodominant protein has a mosaic structure composed of protected and various regions. The
C-terminal region of CagA, which includes multiple numbers of EPIYA (Glu-Pro-Ile-Tyr-Ala) motifs, is
tyrosine-phosphorylated. Western and East Asian strains represent EPIYA-C and EPIYA-D motifs, respectively.
The C- and D- types serve as low-affinity and high-affinity SHP-2-binding sites and interfere with SHP-2
phosphatase activity. A majority of East Asian strains have shown strong conservation and lack of duplication
in the D region while the Western strains have shown multiple numbers of the EPIYA-C motif, which increase
gastric cancer risk. CagA, either tyrosine-phosphorylated (in its C-terminal motifs) or not in host cells, alters
the expression of certain genes to cause gastric cancer. The importance of these genes in predicting clinical
outcomes is related to the phylogeographical origins of the bacterium. If the mechanisms by which H. pylori
causes cancer are elucidated, they can assist in achieving effective strategies for the prevention and treatment
of gastric cancer.
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3. Gene conversion
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1. Mucosa-associated lymphoid tissue
2. Blood group antigen- binding adhesin gene
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1. cag pathogenicity island
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Country Total babA2 positive Related to disease
n (%)
Germany (Y*) ¢ 35 18 (51) Yes
PUb 23 23 (100)
o 27 21 (78)
MALT 29 20 (69)
T 114 82(72)
Germany (Y') ¢ 67 19 (28) Yes
b 25 22 (88)
T 92 41(45)
Ttaly (YY) G 93 26 (28) Yes
PUb 41 20 (49)
D 33 14 (42)
T 167 60 (36)
Portugal (Y¥) S 104 24 (23) Yes
PuD 36 21 (58)
T 140 45(32)
Turkey (¥¥) ¢ 30 7(23) Yes
PUb 28 12 (43)
G 33 24 (73)
T 91 49 (54)
Iran (Y0) GC 40 38 (95) Yes (with GC, not
bU 55 10 (18) with others)
NUD 65 17 (26)
T 160 65 (40.6)
Korea (Y7) ¢ 112 64(57) Yes
G 22 19 (86)
T o134 83 (61)
China (YY) G 43 28 (65) Yes (DU vs. GU)
P 77 50 (65)
G 21 12 (57)
T 141 90 (64)
Cuba (YA) 33 28 (84.8) Yes (DU)
PU 46 43 (93.5)
France(Y9%) 639 21 (54) Not
MALT 43 19 (44)
T82 40 (49)
Brazil (¥*) ¢ 70 37 (53) Not
P15 3(20)
a1 1 (100)
MALT 3 1(33)
T 89 42 (47)
Brazil (%)) 644 18 (41) Not (borderline P=
PUD 50) 20 (40) 0.06)
T 94 38 (40)
Japan (*Y) G 42 34 (81) Not
PP 86 73 (85)
G 40 36 (90)
MALT 1] 9(82)
T 179 152 (85)
Taiwan (*7) G 41 41 (100) Not
PUb 46 46 (100)
G 14 14 (100)
T 101 101 (100)
Thiland (*¥) G662 57(91.9) Not
20 17 (85)
PU 14 14 (100)
G 16 15(93.8)
T 112 103 (92)

G: Gastritis, PUD: Peptic ulcer disease, GC: Gastric cancer, MALT: Mucosa-associ-
ated lymphoid tissue, T: Total
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1. Focal adhesion kinase

2. Extracellular signal-regulated kinase
3. Zonula occludence

4. Junctional adhesion molecules

5. Microtubul affinity regulating kinase
6. Growth factor receptor-bound protein2
7. Cell scattering

8. Nuclear factor kB

9. Nuclear factor of activated T cells

10. Transcription factor
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Total cagA positive Related to disease i gy )gis 5o
n (%) Country Total cagA positive n (%) Related to disease
Tehran (Y+) NUD 91 66 (73) Not Portugal(*") NUD | 5 10 (66.7) Yes
PUD 22 12 (55) « 20 18(90)
GC 11 6 (55) pu
T 124 84 (67.7) 20 1860
Yy PUD
Tehran (Y)) NUD 61 28 (46) Yes (PUD) Netherlands(Y¥) o 2235 ﬂ (23)87 Yes
DU 58 20 (35) (60.87)
GC 18 12 (67)
T 137 60 (44) Spain (7¢) NAG 24 10 (41.7) Yes
MAG
Tehran (YY) I}:I[[JJ]])D fi17 ?2 E;ZB Yes (GC) C[’; ‘1‘59 g; 81483
GC 22 22 (100) ©M3s o 27(77D)
T 126 101 (84) United kingdom (F%) PV 50 47 (94) Yes
Tehran (VY) NUD 174 155 (89) Not w99 35656)
PUD 25 24 (96) 12 7(58)
34 (94) GC 36 T 161 109 (68)
T 235 21391 Ve la (FV) G 94 55 (58.1) Yes
Tehran (YY) NUD 80% Not 097 86 (88.6)
PUD 70% T191 141(73.8)
T 80 62(77) Brazil (*A) 6 37 22(759) Yes
Tehran (Y2) NUD 74 55(74.3) Not D56 43 (93.5)
PUD 19 15 (78.9) N6 2(33.3)
GC 3 3(100) T 99 67 (82.7)
T96 73 (76) .
Turkey (2Y) ) 12 (54) Yes
Tehran (V7) G 182 127 (70) Not s 2(10)
PUD 41 22 (54) DU 28 25(89)
GC 8 5(62) ) 9 (90)
T 231 154 (67) T65 48 (73.8)
Tehran (YV) NUD 91 66 (73) Not Iraq (5%) PUD () 19 (95) Yes
PUD 91 12 (55) NUD 9g 16 (55)
GC 11 6 (55)
T 193 84 (43.5) Brazil (7A) G629 22 (75.9) Not
oU 22 22 (100)
YA .
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