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Helicobacter pylori CagA is known to have oncogenic activity, and the CagA
C-terminal region carries the amino acid motif Glu-Pro-1le-Tyr-Ala (EPIYA), which occurs as two
major subtypes. Using whole-genome sequencing (WGS), we examined H. pylori cagA full sequences and
analyzed single nucleotide variants (SNVs) and amino acid changes (AACs) related to CagA. Clinical
H. Bylori isolates from 24 patients. Twenty strains with EPIYA-D and 4 strains with non EPIYA-D were
subjected to WGS. Using ATCC26695 as a reference, there were 57 highly frequent SNVs and 36 AACs in
20 strains with EPIYA-D. Ei?hteen of these 36 AACs (50%) were found in Domain Il, which is located
in the core of the N-terminal region that binds to the acidic inner leaflet of host epithelial cell
membrane. Two AACs, 11e1065Thr and Thrll51Met, were observed in all 20 isolates with EPIYA-D.
Notably, 11e1065Thr occurred regardless of whether the EPIYA-D or non-EPIYA-D motif was present.
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1 MTHETIDQTR TPDOTQSOTA EDROEFINNL QVAFIKVDNJ] VASEDPDOKP TVDKEDRDHR
Domain [
(residue 24-221)

61 QAFDGISQLR EEYSHKAIKN PTKENQYFSD FIDKSHDLIN KDHLIDVESS TESE QEFGDQ

121 REQIFISWS SFAGITIGHQ

181 TRTDOKFHGY DHLDIFLSFT EATHOERVPH

241 VOFDIATTTT DIQGLPPEAR DLLDERGHFS KFTLGDHEML DVEGYADIDP HYKFHOLLTH

301 HHALSSVLMG SLLYAGNGGE ATL IHZHEH

361 GSGLVIAGGE KGINNPSFYL YKEDQLTGSQ RALSQEEIRN KVDEMEFLAQ MMTKLDNLSE .
Domain II

(residue 303-G44)

421 LDALGHNIR F LSYTLKDYGK
481 KADKALDREK RVTL OGSLKH] DGVMFVDYSH FKYTHASHREP WKGVGATHGY SHLEAGFHKY
541 AYFHLPDLHH LATTSFVRRH LEHKLTAKGL SLOEAHELIK DFLSSHKELA GKALMFHKRY
N BERKNERE DK AQANSQKDET
661 FALTHKEANR DARATAYTON LKGTKRELSD KLEKISKDLK DFSKSFDEFK HGKHKDFSKRA

Domain [T
(residue 645-824)
721 EETLKALKGS VKDL GINPEW ISKVFHLNAA LHEFKHGKHK DFSKVTQRKS DLEHSVKDYI

791 THQHUIDKVD HLNQAVSVAK ANGDFSRVEQ VLADLKHFSK EQLAQQAQKN

841 LYQSUKNSVH KTLVGHGLSG IEWILAKNF SDIKKELNEK FKHENHNNNG LKNSTEPIYA

901 KVNKKKTGOU RSPEEPIYTQ VAKKVFAKID RLNQIASGLG GVGQARGEPL KRHDKVDDLS
961 KYGLSASFEP IYATIDDLGG PFPLERHDEY DDLSKVGRSR HQELAGKIDH LHORVSERKA
1021 GFFGHLEQTX DKLKDSTEKH VENLYVESAK RYNSLSAEL DHYAINSHTR INSHIQNGAL
1081 NEKATGMLTQ KNPEWLKLVN DKTVAHNVGS FSLSEYDKIG FNQKNMKDYS DSFKFSTKLN
1141 NAVKDIKSGF [THFLANAFST GEYCLARENA EHGIKHVNTK GGFQKS
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N-terminal region
CagA (1-876)
1 MTHETIDQTR TPDOTQSQTA FDFQOFTHHL OVAFTKVDHY VASFDPDOKP TVDEHDRDHR

Domain [
(residue 24-221)

61 QAFDGISQLR EEYSHKAIKN PTREHOYFSD FIDKSHDLIN KDHLIDVESS THSFQKFGDQ

121 RYQIFTSWVS TOPPIPDDKE SFAGITIGHQ

181 DWLDIFLSFI F EATHOERVPH
241 VOPDIATTTT DIQGLPPEAR DLLDERGHFS KFTLGDMEML DVEGVADIDP NYKFNOLLIH
301 HHALSSVLMG SHNGIEPEKY SLLYAGHGGE GDKHDWNATY GYKDQOGHEY ATLINVHMKH

361 GSGLVIAGGE KGINNPSFYL YKEDQLTGSQ RALSQEEIFN KVDFMEFLAQ HNTKLDHLSE B
Domain IT

(residue 303-644)

421 KEKEKFQHEI EDFQKDSKAY LDALGHDRIA FVSKKDTKHS ALITEFHNGD LSYTLKDYGK
481 KADKALDREK NVTLQGSLEH DGVMFVDYSH FKYTHASKNP WKGVGATHGY SHLEAGFHKV
541 AVENLPDLNN LATTSFVRRN LERKLTAKGL SLOEANKLIK DFLSSHKELA GKALNFHKAY

601 I

661 FALTNKERR. DIRRTRYTON 1XGTKRELSD HUmTSKDLK pEsksroerk moorska Domain 11
(residue G45-824)
221 VKDL GTNPET DFSKUTQAKS T

701 THOKUTDKUD HLHOAVSVIK AHGDFSRUEQ VLADLKHFSK EOLAQUAQKN EDFRTGKNSE

841 KILVGHELSG ; LKHSTEPIYA

901 KVHKKKTGOV ASPEEPTYTO VAKKVHAKID RLHOTASGLG GVGOARSE PL KRHDKVDDLS

961 KVGLSASPEP IYATIDDLGG PFPLKRHDKY DDLSKYGRSR HOELAOKIDH LHQAVSEAKA

1021 GFFGHLEQTI DRLKDSTKKH VMHLYVESAK KVPASLSAKL DHYATHSHTR IHSHIQHGAL

1081 HEKATGMLTO KHPEWLKLVH DKIVAHHVGS VSLSEYDKIG FHORHMEDYS DSFKFSTKLH

1141 HAVKDIKSGF THFLAHAFST GYYCLARENR EHGIKNVNTK GGE UKS
C-terminal region
CagA (877-1186)
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Asp3324la Arg399GIn
Thr413Ala Asn5G3Asp
Phel022Tyr Serll12Pro
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