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[ Abstract] Helicobacter pylori (H. pylori) gastric infection affects approximately 40% of the world’s population
and is a common cause of chronic gastritis and peptic ulcer, as well as a definite oncogenic factor in 89% of non-cardia
gastric cancers. Preclinical research models, such as gastric tumor cell lines, gastric primary cell culture, and animal
models of H. pylori infection, are difficult to simulate and cover the characteristics of chronic infection in the human
stomach, hindering the elucidation of H. pylori infection pathogenesis. In recent years, with the breakthrough
development of gastric organoid technology, the precise modeling of the H. pylori infection process within a three-
dimensional human-derived microenvironment has become an important milestone in this field. This review duscusses

the progress of gastric organoid platforms in studying the mechanisms of H. pylori infection, including bacterial
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colonization, host cell lineage-specific responses, the inflammation-to-carcinoma transformation mechanism, as well

as target discovery and precison intervention strategies. These advances provide a basis for the eradication of

H. pylort infection and the prevention of gastric cancer.
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WO ALE AR &, 0 TR R I E G
T DNA 5 f7 3R FR 5 A e 1k 3% 45 i 728 R B o
SR, A6 2R 07 A7 75 Ml PR A A 3 2 I L 3 S 3 )
RGOk EARRIFE R B K SRR, ERE R RE
7 AR SR e R T G 22 S AR S I N A TR
LE A E H. pylori WF 5 2 HEH AR FR o hy0E M
B A 32 0728 B DL S F 5 4R T A TR R
HHT 4
2  H. pylori EHEHF 5 REREIR

Dh3E N T A S B 58, H. pylori 8 AL HiRS 4 1Y
55BN ARG, 8 G MR L R R i
A 5 S B ) 7 A, R T 7 AR U
2.1 RERBMNERHBEEE X THPHIAEMN
SAAE IR IT H. pylori WG i 72 {7 L K 40 i 4 AL
AR % H %, Huang 57 R B H. pylori W] 4 il Y B
B B R A E LA G W 5 3% 0 R AT
PR AL 2 Sz % TlpB, TlpB Y = 2% F g 5 IR
R A e 28K i R TR A R HL pylori RE S I 3
50 nm IR F WL . H. pylori 18 FF 2 /&R H |
B BETICRY PR 2RI 1) e AL 7%, 149 7 AR DX B PR
R E AMEST Ry R AR B8 pHL, MU S 87 b B K
Wi, Agullar 45 ) 82 8 28 F RO & 9,
H. pylori {4 RS FE 51 RS (20 ~ 45 um) HL
A (<3 d) BRI R (Piv) 200 o 3 fh 4 A&
TR YR FIm R R & &, S 2 E H SAC
(MUCSAC) {7 % iR T 48 Mo 5t J& ( prostate stem cell
antigen, PSCA') 5% I 5T J50AH 5C 40 JE %5 By 2 + S
( carcino-embryonic antigen related cellular adhesion
molecule5 ,CEACAMS ) £ E £k E H LK, H. pylori
i PR R 2 A TlpB A o o 7 31X 26 450 %6 T 37 i) 2
J, DIt SE e Ll /b 58 i IF Al BE I A7 3% o AR P
FER I BHZ I N 8 2 W b 25| H. py-
lori 4% ABARME ST B H. pylori Wi AR 5C ) i 3£ 4 113
FAEPE ST o 17 Hanyu 2577 SR ) = 48 K28 W
TS 45 A JR G i B R s DR B H. pylori 7
JeAi s dR A 5 AR i e MO H 5 Bl 1 (AmotB/ AcheY
FEABRR L) I TlpB Ak 27 B2 A% B 0 15 5, Ab
BYEIR R = TIHERE
2.2 FtREREWMUHREFAMMN H pylori EEE
AT P g R A e 2 A 1 S R e e G T oy R
T, FER e AR A AL AT S . B )Z S AR R AL 4
s H. pylori Jg Y v 5% 2 AR HE Hb 451475 1 B 5 B
TEER 690 &7 HAE 48 h gyl v e, O 1l 59

682
@7‘ PEMRE 2026 F5535 557 4

Na®/K*-ATP WD g™ o Buti %7 AW 2 2%
B ASERTE B, 20 O R OC IR A (ceyto-
toxin-associated protein A, CagA ) i@ it Bl 43 i 93 1 1
K+ p53 12 H i &5 1 2 (apoptosis stimulating pro-
tein 2 of p53, ASPP2) T ¥ 5 4% 40 #lt 1 PAR 2 &
Yy (T /LN X ) 5 3 — 2B WSS R CagA b 38 i
FUAR B J2 WU sh & /73 DXk B 2 1 [R) 954 1hy/ ]
/N -1 ( cortactin/Parlb/Z0-1) & & ¥ i el ¥z 1
PR, H—FHHEFEWAATEZ A (vacuolating
cytotoxin A, VacA, & ml/m2 W) fEAZ 2K E
b 7% Y A 45 O i B 8 A S AR O T 4y
A R R B I B A (high-temperature require-
ment protease A, HtrA ) ifi i3 X E-45 %l &5 (1 ( E-cad-
herin ) S35 i) 45 S P DD L B2 3 H. pylori 28 375 240 1L
[ BT, by CagA 422 A fi B 240 B J53 0F: fih & S % W TR
G TF R 2

H. pylori 38 32 XU AR U W) 2 57 3 SE PR Gy . 1
MM IR 2 A% 5 %0 RS R R R OMUE RS
AL, B2V A DP9 B0 S A 5 B R 23K
B 1 X7 b [m] g o 266 58 e B 140 10 Ak 45 ) 15 200 i i) 3
Fe WK bR SRR i B E AR A AR A UK B
HAUZZE L F A 3 B i A R
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HREGE CMNEIE H. pylori 5538 bR 57
PER B CHEE & HA (A UHE TR el 72
SR TG M A AT A T8 23 Ak 4 i 00 S o 1 RN
2015—2025 4E 2 1AL T 15 26 4 B A7 A= B AU (19 1F 5
RGN 1 X MRe S PR N E B g F R il o Bartfeld
SEUOTEESE T AL 4 Bl E b i R -2 T B AN
SRR L A i A O A Y S R
AR 498 200 J 20 1l E — 2 DX Sl R AR T 2R 2 4% B R
ARG E . RHIESS H. pylori 5T K BL, Pit 4%
B LT JO N T A Y 2 2 DU 3R I i i 2
F 9 A S 7, HE AR AE A F1 40 i A 3 -8 (interleukin-8
IL-8) & 2 T 15 K #% H T -k B ( nuclear factor kappa-B,
NF-kB ) il PG o (15 1 B 1902, c-Jun 20 5E OK o
B ( c-Jun N-terminal kinase, JNK) 5 22 21 7 3% 1k
FX) 40 B A0 (5 5 8 75 I B ( mitogen-activated extracel-
lular signal-regulated kinase , MEK) 1 il 57 =& fig 31 1
IL-8 7= 4= ,{H p38 Fil IkB # fiff (IkB kinase, IKK)
0390 T A BT L A B S 8 R I
S, Schumacher 257 i FH 3% 78 B F ( sonic hedge-
hog,SHH) : GFP iz 4 & DX 5 BE 40 Jf 55 5 SHH i



B (PC-ShhKO) /N 8 1A S 48 B IR S, H. pylori JE& e
V5 REAN M SHH 3R ik, H iz i BAK# T NF-«B 8
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Sk 0 IR A% 25 56 T T P BB B, Hofer 2515 SR
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R 3R TG A R S v b R IR B as A E
(lipocalin 2/neutrophil gelatinase-associated lipocalin
LCN2) . BE5Y 3k & 1 52 & ( polymeric immuno-
globulin receptor, PIGR) Fl 58 V£ 41 Jfd K 7 %5 . 171 78 iR
PE BRI A2 % G 1) i 2SR T 2R R L ) A =5 5 4
0 322 2 AH DG B PR R 3k, I TG R 4R AL Tl 2/ 00 4
Ak R F 2 & A 4K (dual oxidase 2/dual oxidase
maturation factor 2, DUOX2/DUOXA2) I H RS, o
WWFFER AT b Al M, (H 5 2B 5 B 2 40 i B
TERIFESCHE , Jeong 5™ # &2 H HOR B HLA
T & H N E A BE & 48 (human stomach micro-physi-

ological system, hsMPS) , i@ it 5] A § [8] 38 5 T 40 i

NA*/K* ATPHf

KRR s fsip L

B 2 H. pylori FEFHLEH 5 R

[EE )]

4 fRHT H. pylori B =5

i 25 10 4 1 264 BB LZ L MO i A H. py-
lori EUREHLE A% 0 T R o X —F 5l i = 4E s
SR E L B RS AT T B W B 2 A
T AE R EUE L, G5 w13 5 ke, )+ 20 A7
AL 43T R B0 N DNA 5345 546 Z Ml , 1 20%
PEFAL IR RS o ABETOR R G R BUZ G IO K
B, R A B R AR N TE L]
4.1 RKESRBEEE H pylori fEHEIHE T oK R
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A Ae A FL A A PR ) R B B O Hovs Rk =t
K+ 1 (trefoil factor family 1, TFF1) 1 TFF2 #5xic

RGN T 2R Ge b iy TEFL A 519 By )
S BL L 7 31 A Sh i 3 8% 4 L ( peripheral
blood mononuclear cell, PBMC) J5, T 3 T /B YL 4+ 4
2N 554 NF-kB {5 5 90 35K il K B 4 i D7 XL 2
WA R E BRI R R BT X A
fi b b o WESE A B H. pylori L G 2UH K5 B 52K
fENZ MR M LR W& Rk, {ET:E}‘E‘EEEI'J
2, B EABHETE 8 A A B R R R E

A I 2 0 5 8 v A, 3 b 22 S T afiﬂﬁ‘%TﬁﬁK$
WS R SEVEAC T o B A A AR R e
75 T A TN R AN A e v BE NI AR A NF-«B
WoE A ik SHH ;07 1 46 )0 55 AH 20 i ) 4 = P 1 9
LCN2 PIGR F1 4& it A -7~ 25 ik DA 5[] i), 2 10 266 W 40
WAL S 55 1 40 i R AR F Y ROk L i 1R T TFFI

I % T DUOX2/DUOXA2 E AW W R 4%, H
pylori 7ERLALH -5 B B i IR B i 5 D07 25 1) 240 i o
PEULIE 2,

BEANHL R LR KEHWAN

IR T R B i = 07 2 1) 240 o S

P& Z 58 LA K M S R G UK Bl A AE S )W, CagA
2 NF-«B {5595 FREAN L SHH 3" AT 9K 3h
E R0 SE R FIRAE TS 3o A B S R G AH DG 1Y
T A9 40 B X7 A1 y-TF 38 2 (interferon-y, IFN-y ) X} &
B UEIR 2 T, AE H. pylori B i 1 | IFN-
i# 1 CagA IV %l 4334 R 45 (type IV secretion sys-
tem, T4SS) Y 77 AL T K L 5t 40 i v B R 25
& 44 H 2 (bone morphogenetic protein 2, BMP2) 3%
KRR T HE 0 BMP 9 i 57 9 205, AT 55 i o 4
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furp R-B5 M H 3 (R-spondin 3, Rspo3) ) i,
RSPO3- Lgrd ™ %l i axf W [#% 42 OK 2h i AR S 4, — 7
T 75 5 LerS ™ 20 Ji0 70 A6 by 0 0 B0 1R IR 19 3R 2, []
Af 38 5 Axin2 " Ik 20 i Y 11 E R RE 41 5 53 — 7 i
WG TN NF-kB (55, B BN TREN S
Hh PR 20 i SR AR I ] T BRI AL B ) g L
Pk TR AR L SRR IE S BT %
o B AR BB A L iPSC R IR KR SR
HVRIE AR B W UL 5L, CagA 8 i W4 i 1t LA 3 3
Bt/ 35 H i B/ 7R A 3R L 8 H (SHH-PI3K/AKT/
mTOR) {5 5 ¢ Ik 4K 5 72 55 P S T2 B 4K 1 ( pro-
grammed cell death ligand 1,PD-L1) 235" " K
7389 B X PD-L1 e 97 i 5 R VR T 25 42 1 T
g3 TR WA, H. pylori T Ak H 6 3% SR M, Bl 25 T
J¥i 4 4 W L RS W DA IR A BEL BT INF (TL-6 A1 11L-22
{55 Y75 B-ADP-PEM i 3 40 INF {55 5% 3k
55 W) 2 40 4 TG 30 00 5 T4 SS 8 1 Bk BB KT
FRE G FE BB E A 1 (nucleotide-binding
oligomerization domain-containing protein 1, NODI )
AR NODU e 5k 5% R &0, % B H. py-
lori 38 5= B ] . Wk 200 JHf0 Al A , sk 26 3 ] 49 i 4 92 410
Tl 199 2%

4.2 HMETHEEE BEERENEA, BRSEN
AT 7 T H. pylori X 40 0 0 K S PR S o 2
T g A A AT R AR TR X 9 L CagA/
TASS AR T AR E 4 LerS ™ T A0 MBE , % #2532
NF-wB {55 18 #% ¥ 5, B BT 32 38 s o] 410 ) -+ 1k 5
G B R TR S 5 R
CagA S HF40MIAE KN 72K 455 )5 , 40 55 T 40 i An
AW CDA4 5y T I REE L & W H. pylori J&
LI 40 5 3 A AR M BB 1 (ceyclindependent
kinase 1, CDK1) Wi Jii NF-xB 7 ifi 4% 5 , Al 45 &
IS B~ B AR 2% Wl 1R A R A0 < W D T R
fiff-3B8 ( glycogen synthase kinase-3 beta, GSK-3B)
PE A WNT 3 B 17 - APC BB PR R TR 1 DL T
Wnt/ B-catenin {5 5 5 % 38 58 T 445 5" 5 H. pylori
P HOCHEE A 55 SRY-Box 4 5 [H 1~ 9 (SRY -related
high mobility group box gene 9,S0X9) 2 Ak ## jin, H
SOX9 2 1A 71 P K P4 T AURKA 3k ™ 5
H. pylori Y7 AR FE g 2 F 2 AR SCH 1 8 (low
density lipoprotein receptor-related protein 8, LRP8) £
HFREBEIN, I+ 5 CagA 455 T8 il E-Cadherin/ B-cate-
nin/CagA &Z5W), fE it B-catenin WYAZ % 7 S e 55
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P xR LR T H. pylori T YA 41 A
ALY 53 e

4.3 DNA#if55 DNA Hfif5f8 & HER G EHA
o fERT DNA 3505 AL 5 4 7 b ke A AR o 22 TAE S
KB, H. pylori 58 3 TASS 153k PR 2H % 5% X 75 5 XUBE
W24 (DNA double-strand break ,DSB) ,iZ i 2 5 NF-
kB B P Y 3 B e SR B DI AH OC , T Cag-PAT AR 81 1
B RO S R BRHERR . XUIIAE ADP-L-H il -D-
2 POl -6-22 ) S M B 5 19 B-ADP-PEbE/ o W
1 (alpha kinase 1, ALPK1) 2% Bk )z b 5] k& & il X {5
W5 CagA MR A A T 1K e 484K 5 ( spermine oxi-
dase, SMOX) | i 5 BN 4 e L R L 15 % DNA %A fk
Bf 2 S H. pylori B ST % Z 4K (activin A
receptor type 1, ACVR1) % & 5l DNA & & i
DNA & B8 51 1L W 3 ( DNA polymerase delta 1
catalytic subunit, POLD1) e s H. pylori J&YL 4y 7
PETT I8 NEI A DNA M EEAL T 2 /KPR R AE A S
#F DNA B &b e s sk B[R4 1t 7 40
TR 3 DR 2R B 2 1) 22 B AR AR

4.4 THEL EHESE H pylor EYHT
WL 3] 55 98 78 % UTRH SC AR AIE , 3 AR S S, 3R
BN A A b S W, MR A4 (olfactomedin4,
OLFM4) Ji5 i BR 45 4 3 3 1 (fatty acid-binding pro-
tein 1, FABP1) 5 %5 28 4 2 ( recombinant mucin 2,
MUC2) bric i 2 b3, £ Bl 5= 40 i 45 A 45 71 i i
HERD? RV SR b -1 T Ak
KW T Snail ZZEF MBI N T 1 5 Twist K%
BHLH # 5% {1 ek ™, Jrdv CagA 334 Jun
JEJEE L IR -Ig 5 R & 500 i AH 5€ 25 (1 (Jun proto-on-
cogene, AP-1 transcription factor subunit-fat mass and
obesity-associated protein, JUN-FTO ) #lifa & iT £ 25 &
EGF #: 4 K [N -F ( heparin-binding epidermal growth
factor-like growth factor, HB-EGF ) f #JL ‘Fﬁﬂ“” , N E
Jz -[8] 5 % 4k, ( epithelial-mesenchymal transition, EMT)
PO R S e i - 15 11 S S )
P D YL A 19 TL-6 5 T 2T 4 40 i K
W72 415 5 5 5 5 e 3200 I 1 3 (fibroblast
growth factor receptor 4-signal transducer and activator
of transcription 3, FGFR4-STAT3) {55 18 I 18 i BHL Wt
FFPESE T AR AN M A7 05 . @ M5 AN E A
YEAN AR SR, NF-«B /0 MRIRIE A T o« 155
HE 3 IR AT A R ] 2 e K A il 8 (caspase-8)
TEPE RS R B SE T 4 A TR L A8 ) A A



R AL 4L 11 H2AX ARICHY DNA $i45 X 18 5
PD-L1 £ FHEFERES,PD-L1 54 LG EW

TFF2/CD44 ) 365 47 3F — 4R L T #0581
SRR .

R

?EHSB‘JENEQME

T

JKZHE  B-ADP- Fﬂg

NF- KBEA%
P50/ P65/c-Rel -

s —
(AXINAPC/GSK-3B
aest /
URKA
(BCatenin) ﬂ_. ET

Wnt/B -Catenin
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BT H I AV E RN UE Y H. pylori BUE B UL
Pl 3, TR i A e b T K R 45 R LT A T
L DNA B 52 R [ b iC SO R #E AL, 0T Jim 22
AR B R T R g Bt Al

- ADPM,
. ® ._\

LRP8 E-cadherin

POLD1 Fion Catemn

b DNA%ﬁfﬁlﬁE

1/.

m6A mRNAi:— H gu:

T E%%;W’* T CEEE L
S84 R A AL § i i3

SUBIABEBIEAIA

IREFAEANN (B LLARAS)

IREFHEQI (T ALRES)

3 H. pylori B LI

5 BEALXUMEBETH
Y Ve g R A U AR B AT I B A
I PR )32 % FH b v = 6/ DU BB 97 96 SR JFI6 9T . SR
A ERTE 24508 5 B ka7 IR | 7F TR 1 s b A 2R O
231 50. 83% , 1 il e 1 A GRS U L T 24 R 1
30% , SE H. pylori IR K MR LT T
B A E O Gt B AL AT, 5T N LI i 1
SEE N FE Rl K BR 1) I PR TG e AL 2 . WL F 5T
&7~y FGFR4 \NOD1 ,CDK1 ,LRPS8 , CagA-ASPP2 &
A& (AACVR1 (AURKA SMOX \FTO [ Z& 7 4451 17 #

H. pylori 3%
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SRS E T BUR L T AR 0. 2T E
KPS BRI TIE T M SR 2 1, Bun 45T IESE, 2 K
ik TR A T/ 4 M T UL 3 -9 / 2 11 Y B ( RTK/
PI3K/AKT) 4141 % 5% Cherry-CAP 3t Jik 7T 4 % B
Wi CagA-ASPP2 AHH E FiT, M i V% 5 40 0 4 1 5F: 08
/DA SE R Xu 25 % B ACVRI 14 ) DM3189
B H. pylori B /N R 1 BB BB 7 5 He
AU )BT P I B0 A 5 FTO A0 o) R 3 9 0%
M, S 3 ) CagA i S B0 b B2 ) 55 AL HEFL . Son
45 TE Y R, Aurora Y A 11 ) MLN8054 fig
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Wi VacA 5 K B9 Sk (A T BEBE A3 5 1 Bz b7 Bt i
W T Sierra 251 F) S HLIE R R 290 Lk (2-
hydroxybenzylamine ,2-HOBA ) & ¥ H 55 79 /5 BE A &
f DNA 0 o i SE 8 S ms 5 ik R A 4%
It >4 T T 24 36 97 IR 5%
6 REERE

AREERTEA AN T 6 Fh 22 Al il i B 2648
T AR R , TR AL b AL 5 H. pylori (1)
FHEAE o AHBET AR GEAR SRR, 5 S 17 A A A 7E
5 2k PR MR AR | A R RE 3R 53 A SORS E EE A 2
U 55 25 J7 THI R B 3 A0 3, W 50 ) M4l B
TRAIEE H b e OE AL AL, B R a B AR E R T
H. pylori J833 AR R AR TR SEE M T - LR 8
e LRSI A Oy 3 T 285 VAR 240 L A i 114 R B e
LAk R B 2 YRR 2R B S R R A B
Jo AN b R A M A% A AR R S I DL X
e o B MG RS bR RS R ST (2
LU 5 18 52 i B L [R] 4E B 118 O B U A A O
GIN

RMTE K& BN RE. BRGE Rk
U AL 5 SRR 38 A R IR ), R B 2648 H Y
A0 22 1 L S B PR R AT R A M I AR A 2 SR
A R eI IR A5 1, 585 H 284 T AR AE AN
PR O, T HE Bl S AR B R AL, A R R i
Ay BB AT KoM B BRI TS SR PR T A —
K5 H. pylori Z [8) B AH H.AE H], A BERL UL 4% B 7]
IR CE RS BAE . RA TR MBS
B R G, H A 1] T 48 75 J2% e i ) AE B SEOIR
AT LA A A AR 22 40 /Y B S &8 B H B R i .
S G 2 S T4 R A M LA R M B Y R AR,
B E AU W IR R 5 R T A,
TERFEY: H. pylori 1Y 2= 4i Pt H & ( chronic atrophic
gastritis, CAG ) | 15 % 5% 45 43 25 JFL Al 1 38 95 g 19 BIF 50
hREBLIN B R T, BEE & B Fr 2 o
B 2T BN TE B R 1 T T SRR R e b AR T
KR HE AL 1H
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