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Pursuit _of disease-specific H. pylori virulence factors using a novel gastric
epithelial cell culture system

Yoshio, Yamaoka
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Gastroid, a gastric-derived organoid, is a model of Helicobacter pylori
infection that closely resembles the human gastric mucosa, but methods vary from study to study and
results are inconsistent. In this project, we succeeded in standardizing a two-dimensional H. pylori

infection gastroid model. We found that H. pylori infection induces five proinflammatory cytokines,
and furthermore, using microarrays, we found that 57 genes are enhanced by more than 2-fold. We
also searched for pathogenic factors of H. pylori and performed genome-wide association analysis
(GWAS) and found multiple gene mutations that may be associated with gastric cancer. We also found
gene mutations involved in biofilms through analysis using next-generation sequencers, and are
currently investigating the role of these gene mutations.
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1

No infection vs HP infection

Fold Log Fold Gene Fold Log Fold Gene Fold Log Fold Gene
change | change Symbol change | change Symbol change | change Symbol
35.38 5.14|PRR27 2.19 1.13|GPATCH4 1.89 0.92|MOB3B
31.79 4.99|HSPA6 217 1.12|GIT2 1.89 0.92|IL33
27.26 4.77|ALPL 2.14 1.10|PLAU 1.88 0.91|CIART
6.72 2.75(IL17C 2.13 1.09|DKC1 1.87 0.91|JAK1
4.95 2.31{CAMTA2 2.13 1.09(EFTUD2 1.87 0.90|NOP56
491 2.30|HSPA1B 212 1.09|SLC29A2 1.87 0.90|ND1
4.68 2.23|HSPA1A 211 1.08|NCCRP1 1.86 0.89|SEH1L
4.59 2.20|MSMB 2.10 1.07|CCL20 1.85 0.89|WDHD1
4.29 2.10{ICAM1 2.08 1.06(E2F4 1.85 0.89|ATP6
3.76 1.91{ZNF532 2.08 1.06|PSME4 1.85 0.89|ND2
3.31 1.73|ADH1C 2.08 1.05|ST3GAL5 1.85 0.88|KIF3A
3.28 1.71|FOS 2.06 1.05|PSME3 1.85 0.88|DCTD
3.14 1.65|ELMO2 2.05 1.03|KNOP1 1.85 0.88|DDX24
3.12 1.64{COX3 2.03 1.02(DDX21 1.84 0.88|CTSA
3.11 1.64{CXCL2 2.02 1.02[RCC2 1.84 0.88|DUOXA2
2.94 1.56|ZNF607 1.99 1.00|NEURL3 1.83 0.88|NLK
2.89 1.53|DUOX2 1.99 0.99| TRIM44 1.83 0.87|RBM25
2.85 1.51{CXCL1 1.98 0.99|BEND7 1.82 0.86|FTO
2.78 1.48(CXCL1 1.98 0.99|SMCR6 1.82 0.86|BCL9L
2.75 1.46(CYTB 1.98 0.98|COX2 181 0.86|SMC1A
2.69 1.43|MUC6 1.97 0.98|TULP4 181 0.86|DNMT1
2.60 1.38|ROR1 1.97 0.98|HIPK2 181 0.86|FAM129A
2.56 1.35[COX1 1.97 0.98|ETF1 1.81 0.86(BRWD1
2.53 1.34{MUC6 1.97 0.98|CXCL8 181 0.86|AP3M2
2.52 1.34| TNFAIP2 1.97 0.98|CXCL2 181 0.85|PDGFB
2.50 1.32|ZNF157 1.96 0.97|CXCL5 1.80 0.85|CHD4
2.48 1.31|NOLC1 1.95 0.96|GFM1 1.80 0.85|CSTF3
2.44 1.29|RRS1 1.95 0.96|PPIL1 1.80 0.85|MRPL19
2.43 1.28|HEATR1 1.94 0.96|IARS
2.42 1.28|ND5 1.93 0.95|0AS2
2.39 1.25|ND4 1.93 0.95|DCAF17
2.33 1.22|EDN2 1.93 0.95|0AS3
2.33 1.22({CYP2C9 191 0.93|SRRM2
2.31 1.21|SCLY 191 0.93|CLDN2
2.27 1.19|FXN 1.90 0.93|MAP4K4
2.24 1.17|ALDH1A3 1.90 0.93|KAT7
2.23 1.16|LTV1 1.89 0.92|DPAGT1
2.23 1.16|EPHA2 1.89 0.92|ATR

Tuan VP, YaharaK, Dung HDQ, Binh TT, Huu Tung P, Tri TD, Thuan NPM, KhienVV, Trang TTH,
Phuc BH, Tshibangu-Kabamba E, Matsumoto T, Akada J, Suzuki R, Okimoto T, Kodama M, Murakami
K, Yano H, Fukuyo M, Takahashi N, Kato M, Nishiumi S, Azuma T, Ogura Y, Hayashi T, Toyoda A,
Kobayashi I, Yamaoka Y. Genome-wide association study of gastric cancer- and duodenal ulcer-
derived Helicobacter pylori strains reveals discriminatory genetic variations and novel oncoprotein
candidates. Microb Genom. 2021 Nov;7(11):000680. doi: 10.1099/mgen.0.000680.

2. Fauzia KA, Aftab H, Miftahussurur M, Waskito LA, Tuan VP, Alfaray RI, Matsumoto T, Yurugi M,
Subsomwong P, Kabamba ET, Akada J, Yamaoka Y. Genetic determinants of Biofilm formation of
Helicobacter pylori using whole-genome sequencing. BMC Microbiol. 2023 Jun 1;23(1):159. doi:
10.1186/s12866-023-02889-8.
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