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Molecular phylogeny analysis of full-length vacA and cagA genes
from Helicobacter pylori
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Abstract: All amino acid full-length sequences of VacA and CagA proteins from Helicobacter pylori strains including
vacA and cagA genes were downloaded from GenBank. Molecular phylogenic trees of VVacA and CagA were constructed by
ClastalX 2.0 and MEGA 5.05 software to understand phylogenetic relationships of vacA and cagA genes, clinical infection
effects, and genotype characteristics of different clustering groups. The results showed that the phylogenetic trees of VacA
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and CagA recapitulated the same three-clustering groups, i.e., East Asia group 1 and 2 and Western group, and all H. pylori

strains had similar distribution. The strains of East Asia group 1 were significantly higher in patients with atrophic gastritis.

Genotype vacA contained mainly slc/mlb and sla/mlb, while genotype cagA was mostly EPIYA-ABD. The strains of East

Asia group 2 were higher in patients with duodenal ulcer. Genotype vacA was mainly slc/m2 and sla/m2, while genotype

cagA was mostly EPI'YA-AB'C. The strains of Western group were higher in patients with duodenal ulcer and chronic gas-

tritis than with atrophic gastritis. Genotype vacA was mainly sla/mla and slb/mla, while genotype cagA was mostly
EPIYA-AB/B'CC. All of these results illustrated that there might be inheritant relationship of coevolution between vacA and
cagA genes; East Asia group 1 and 2 and Western group had different vacA and cagA sub-genotypes, which had close rela-

tionship to its clinical infection effects. It might be necessary to deeply analyze vacA and cagA sub-genotypes in the re-

search of H. pylori-related diseases.
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@ vacA cagA vacA cagA EPIYA

F13 BAD51768 BAC10419 AG slc/mlb ABD Fukui, Japan

F15 BAD51769 BAC10420 AG slc/mlb ABD Fukui, Japan

F16 BAJ55469 BAJ55408 AG slc/mlb ABD Fukui, Japan

F17 BAD51771 BAC10422 AG slc/mlb AABD Fukui, Japan

F18 BAD51772 BAC10423 AG slc/mlb ABABD Fukui, Japan

F26 BAD51773 BAC10424 AG slc/mlb ABAB"D Fukui, Japan

F30 BAJ56545 BAJ56876 DU sla/mlb ABD Fukui, Japan

F32 BAJ58044 BAJ58105 GCA slc/imlb ABD Fukui, Japan

F36 AADO04277 BAC10426 AG slc/mlb ABD Fukui, Japan

F37 AACT7450 BAD51744 AG sla/mla A'BD Fukui, Japan

F55 AADO04270 BAC10427 AG slc/mlb AB"B"D Fukui, Japan

F57 BAJ59976 BAJ59648 GCA sla/mib ABD Fukui, Japan

F79 AACT7452 BAC10428 GU sla/mla AB'CC Fukui, Japan

F80 BAD51775 BAC10429 DU slb/mla AB'DD® Fukui, Japan
OK101 BAD51777 BAC10431 AG slc/mlb ABD Okinawa, Japan
OK107 BAD51778 BAC10432 AG sla/m2 AB'CCC Okinawa, Japan
OK109 BAD51779 BAC10433 AG sla/mlb ABD Okinawa, Japan
OK111 BAD51747 BAD51747 AG slb/mlb AB'CC Okinawa, Japan
OK118 BAD51781 BAD51749 AG sla/mlb ABD Okinawa, Japan
OK129 BAD51782 BAC10435 AG slc/m2 ABD Okinawa, Japan
OK130 BAD51783 BAD51750 DU slc/m2 AB'C Okinawa, Japan
OK139 BAD51784 BAD51751 AG sla/m2 AB'C Okinawa, Japan
OK144 BAD51785 BAD51752 DU sla/m2 AB'C Okinawa, Japan
OK155 BAD51786 BAD51753 AG s2/m2 AB"C Okinawa, Japan
OK158 BAD51787 BAD51754 DU sla/mlb ABD Okinawa, Japan
OK159 BAD51788 BAD51755 AG sla/mlb AB"D Okinawa, Japan
OK160 BAD51789 BAD51756 AG sla/m2 AB"'C Okinawa, Japan
OK180 BAD51791 BAD51758 DU slc/m2 AB'C Okinawa, Japan
OK181 BAD51792 BAD51759 AG slc/m2 AB' Okinawa, Japan
OK185 BAD51793 BAD51760 DU sla/m2 AB'C Okinawa, Japan
OK187 BAD51794 BAD51761 DU slc/m2 AB'C Okinawa, Japan
OK194 BAD51795 BAD51762 AG sla/mlb ABD Okinawa, Japan
OK204 BAD51796 BAD51764 DU sla/m2 AB"D° Okinawa, Japan
OK210 BAD51798 BAD51766 DU sla/m2 AB'C Okinawa, Japan
11637 AADO04290 AAF17598 G sla/mla ABCC Australian
11638 AAA18867 AAC44706 G sla/mla AB Australian
43526 AAB53868 AAB58747 NA slb/mla ABCC Australian
26695 NP_207680 NP_207343 G sla/mla ABC British

P12 YP_002301516 YP_002301189 DU sla/mla ABCC Germany

G27 YP_002266461 YP_002266135 NA slb/mla ABCC Italy
HPAG1 YP_627608 YP_627265 AG slb/mla AB'BC Swedish

J99 NP_223537 NP_223213 DU slb/mla B'C American
Shi470 YP_001910400 YP_001910294 G slb/mlb AB"™C® Amazon

35A ADU41215 ADUA41149 NA slc/mlb ABD Norway

51 ACX98036 ACX97976 DU sla/mlb AB"D Korea

@ F OK B0 5110, Shig70™; 11637 11638 435261 2669514, p121l, G2704; HPAG1ES; Jggltel
*AG : DU ; GCA ; GU ;G : NA
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