Advances in Clinical Medicine IfifkE 2588, 2026, 16(5), 2190-2198 Hans X
Published Online May 2026 in Hans. https://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2026.1652027

E=E M ME S R RIERIPSCAREL : BIEME
i#t RS R HAT AL B2

HERL, # TV, FXEV

'RUEREE I RER B WAL s B
2RYIERIRESE IR ERE MRS R, mF B

Woks H . 20264F4H21H; FHER: 20264F5H15H; &AF H: 20264F5H25H

R

BAE PP 5 BSE A 1E (hereditary cancer predisposition syndromes, HCPS)JE T RBUR LR, X
KB RIEMEREZATHRKE B A, BI R E 240 SR R Z2R A 447 68 ) DL R H R0 R AR SR
. G RETN—ERL MR R SRR R BE RIEN MRS E — R BT w3t
AR BURHAE, (BFEMNTR AT B SR R R 2 T R B ERER T HAERER
fR. 5% T 41M(induced pluripotent stem cells, iPSCs) N $RAE T —FmT 41 His45 7 5 B i B
PG, AEEMSME. KBE. M43 RS (microphysiological systems) P K 3 K 5 R 4H Sw R A
HeE, ATEMEIMRS. 8 rERA SR RRRER, HIMEHPEIEIT TR FIBR.

XK ia
FRERTHR, BEEMELSRAME, XKET, 2H%, EHEUREY

iPSC Models of Hereditary Cancer
Predisposition Syndromes: Mechanistic
Pathways to Tumour Progression and Early
Intervention

Beibei Gan?, Ning Xu?*, Wenliang Lit*

!Department of Gastrointestinal Surgery, The Second Affiliated Hospital of Kunming Medical University,
Kunming Yunnan

’Department of Surgical Oncology, The First Affiliated Hospital of Kunming Medical University, Kunming
Yunnan

IR

WESIH: B, T, 2305 SRR S RSESAER) iPSC ALY AR MR R 5 R T I NLEIBAZRD). I
PRI 2333 g, 2026, 16(5): 2190-2198. DOI: 10.12677/acm.2026.1652027


https://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2026.1652027
https://doi.org/10.12677/acm.2026.1652027
https://www.hanspub.org/

Received: April 21, 2026; accepted: May 15, 2026; published: May 25, 2026

Abstract

Hereditary cancer predisposition syndromes (HCPS) arise from germline pathogenic variants that
reshape cellular stress responses, genome maintenance and tissue-specifichomeostasis long before
tumour initiation. Conventional research models—including established tumour cell lines, animal
models, and patient-derived tumour organoids—can effectively recapitulate phenotypic features of
advanced disease stages, but they have clear limitations in elucidating early events during the pre-
cancerous stage, lineage-dependent molecular mechanisms, and inter-patient heterogeneity. In-
duced pluripotent stem cells (iPSCs) provide an expandable, genetically defined platform that can
be combined with directed differentiation, organoids, microphysiological systems and isogenic ge-
nome editing to model premalignant states, map genotype-to-phenotype links and test preventive
or therapeutic strategies.
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1. 5
WAL IR )RR G AER T M R BUR AL 5, XA A MR AE FL— AR ot e R Ak B A 4k 4%
PER) G AR . MIRIRRIKRE, HRLEAMEE T 2IMEERENE . IR TR 25 KM kAR
r 384 00 DA B A7 SR AR R T U 7 e, 2 BOE A T G Bk R AR AR S 1]-[3]. JABRR BRI AL 1
NI AR B8 2554 {iF (hereditary breast and ovarian cancer syndrome, HBOC), .+ BRCA12 5 PALB2 H
A BRI RS PEAS O AE ARG R SE R, TR E g ) “gade BN 7 7635 08 N HE A TR FR 0 i e XU
[4]15]. H4EEC1EE (mismatch repair, MMR)JE[K((MLH1 . MSH2. MSH6. PMS2)IE BRI Lynch 4
GAE, WL SN2 B S 2 P B W TE R A PR AR T 2R G IR ) R AR S, TR PR R S E R 2R S
fif (constitutional mismatch repair deficiency, CMMRD)WARZR —Fh U WR 22 1) 5 BOIRZS, W6 LE IR E
L2 IR & A2 [6]-[8]. & TPS3 98748 S8 Li-Fraumeni Z8 & 1iF , JLRFAE AR 1 )12 HRR AL H[9] [10].
H APC 5878 5] ) 5 17988 P J2. A7 (familial adenomatous polyposis, FAP)IE % £ & /D H I G &
BT, WATRULTA T 8 Sk e gl B, B AERE S B MR AR 11] [12]. B G RIE A A
DR K, iy 2 B s AN R 0, G 1) 75 2 o) B e kAR ) SR, IR R R AN IR TR SR
FEGE R S R —— R R A R FE R AR/ R ECEE R IR MR (PDX) A, DL B35k
PR TR R (WS B —— MR AW H 0 FERE T VRS TR AN T el (H L IF AR B0 B R AR
N BEH R R B B BT 13] [14]. BEAR IR 4 i 2R A R (0 nT 4 e PR S 06 w458 A 1
[15], {EGEH AR T W0 Ik, A0 A AR AR i A e o 10 43¢ I s DRI 2H B s 20 A, AT S0 R B AN 245
VI BE, HE 55 H R A8 7 B e B BB B8 [ 13 ] AR IEESRAS B e — e R L OREE T OB ) 4 2R %
AEEIZHAFAE, IR F T PEBEIG R I 259 S S, R HE S @ L T CR AR R AL, KRR IR R

][l
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AIRETI NG EEME RS s AL, FER]— R R 5N A IR 15 2 s KU A Al ey AR 2 23 P U FC 2R 28 B THIAR
3R B FAR P [ 16]-[18].

755 2 6 T41 8 (induced pluripotent stem cells, iPSCs)Fi A N TRHM L IRA B HEAE T FAME I SLIGHESE .
T I L TR ) AR SRR AR R, IPSC AR AL AR S E BEOR B REAR T 5, R R S M A S A
K NFEAMITE ZR[19]0 S5A R e 0 L D8 2H g i ARG i S5 FE R0 R, 26T iPSC AR Y R 75 2 Fh N84
LU0 R R AL S 34T R SRR AT, FRAESZ 45 260 T B R “ 88— /28 i 7 BUE Bl 1 g R 120] [21].
iPSC TR RO 2 N T 4598 . —4ERa8 B DL RB G R 5 3L &, i CFE
XA AR BAE R SC B PR 7, FEAEBAL 1 S I AR R P oAl v 7 RO S 5 [22] (23] ih4h,
iPSC AT A & RAFH T, & A T KRB IS AL B F BN T %, DA 7 S DA R R e A 18 At G
Z, OFEAWRBIEAH AR [FE, B&HE R0 20 iPSC BRI e & 22 5T 0 2 1 = it
THEAERPE S, A BT 5 BIE A Mbr A XS 7 2 R [24] [25].

2. BB ME S RS SIER iPSC R, RIS

TEPIRER, iPSC MM BUZ ORI K H— R v R S kIR, L =2 e B AR it
IR R 5, TEBME PEIMIR 5 B A, BRI R w LT R “RIBIRE” .

FH T i A A A T P T S o O iPSC o i, FL R 7 5 o A (QC) AR AN v #ek 7 H 1) a 1)
IRRE, TEIBE . B DR 4 SE e P R S T AR P 2 i R Hh 2 TR AR P4 . EESRAR SR L 1 Rl S 74
i S 2 BRGNS | 331 T I IR A SN [26] . RIAE BRI 2 B 5 F, 202 QC It
B, PO R R R AE @ (0 MMR . TP53. DDR)HIIE 28R AT REIOR ve B IS SR A1 28 S (R 2 o

TEINREJZTH, S SRUR Y iPSC A2 I Jo Jil B 485 e I 2R AR (H i A AR R AR RAS , R SRR 115 AH
K RAZIEA, ATIANTE T R RIS 2 [22] [27]. X LLRE T S8 B LR BE IR Rt A% T 55, BERSAE
DLHC /34 AT QC 4544 N 2 #7585 iPSC T A1l R ARG L, X5 T 2 28 5 %2 RINLE A HE i N 28] [29].
iPSC fiTAE 1) 4 F0 =4t R n] T 56 T2 R B B 254, 10 iPSC A7 A= i I 5 2H 2300 S RE o 38 [ 7 4
HHLFIEMIEATIEAN[22] [30]. iPSC BRI PIREARY, 1 2 7 B B AR A 58 N H TR T her
B PRSI, BE G 7E MR 2R 88 B Bk PDX A HEATIRAE, 78 IR SR AL () [ w317

ML ff B iPSC R ALE IS AL P I8 2 SR A AE R 7E TR @ R A%, OO AR A 4E T REBE EA RN
FERPEE PR BOmATIRAS[22] [27]. T BN R R FHUCAC Y iPSC T4 s/ R R dife, 5
SRVR T4 58 W R 5 b R TR B3 B B 2%, DUBLHL AN FR AT A B el [ 32« B AR ZH 2R I T i 58 2 B,
JV 2 5 S PT 5 E febe 2E 2R rb T A I P G PR S 22 A G, SRR By J iR B (cancer-prone niches) ” fI
2[28] [29]. iPSC ZiE R TTA B EVEAH MO AT AN, Il LRGN E R R2d, BT
6 R AR A B (TME) LI B [32] T, 4 EWEAN AR PDAC K48 B & & S8l A 115 B9 S e 4
RS SR A K S ia )T OB 2 2 R [32]. R, TREALI iPSC A7 4 NK 4T & 72 I AR AT i 78 o 2
N H RS AR 7 KO B R S, HL iPSC ATAE CAR-NK 7= i (1 R I PR AT 70 I 8 3097 2[33]
[34]. 55 = ANEZNFH U7 )& R SRR iPSC BB AT 8 S ThRe BN, AHETE DT FL 0 1h 25 1R T 0 B0 A8
55 B R S (VUS) I ThEE EL A [35] B ZRMBTHE T 5l N2 AL s & ) TR “35 =ik, DUR
KRBT ANERZER LR - AT RN [36]. 455K 41 CRISPR ffidk £ 7F £ B T4 i SZa,
B LY BRI B R, W SCHE R G R DU SR NG TS 1 [30] 0 1 e AR 2y [R] I 23R b (1 22 A 4
Jiti, [A2y CRISPR 4% Al /£ hPSC Hifilkc ps3 /- FHESE, Hrlae 9l NECK AR R 2H 004, Rk
WA AFUAT VR FE R 3 B A v P 2% QC [37]-[39]»

B )5, 1PSC BLAY R e Ar IR R [ AN AR e Gk & . IR K28 B A PDX REWE IR #E O
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FOMYR SR, FEERE T N S BEIRIT ORI — B[ 14] [40]; MHELZ R, iPSC A REEK
AR IR 1 IR ORAS SR A A, BFETERE RO B M TR “ i [27]
[36]o —FHISZATAT (IEAC TAEIRAE R : SR iPSC e 5 1 R 7 A fEEsatE, FEEaERE R
— B BB R Y 5 CBA A B VT HC i 33 25 2% B /PDX i e Fe AR A AH DG [ 14] [40]. X—BRFRIFFEH T A
RZEEE. 7£ BRCAL/2 fH5¢ HBOC H, iPSC fiTAE[MAH G b Rz i R m] FH T &2 il RLJOF] DNA 2 5 6k
R, IR 35 D5 R S Ik () 25 D UM [22] [41]; #F Li-Fraumeni Z2 &1L, 23 2046 LR 7EIE R TPS3
AR S S I U (R 2 4 1) LU I, T 5 A A R i A 2 T T RADL B B v S “BR il L
B IR[27]: 75 APC JRBNH) FAP 1, JilE 74k K88 B 4 R nl 8 VP4l Wt SRAEFFIBRRFERR T, 32
FEFI P 308 B 5 AT A S TR A B8 [42]; 7 Lynch ZEA1E/MMR SREGH, bRk Al ia iR e 4s B
L. MST M SCHE 7 B B e B P, T G L 2% 0k 22 WU Bl T M AT G MR AR S 28 ¥ 07 BURRPE PR L
[29]. RMAIT S, XUSLEAMERRT MR iPSC/R2S BT U R, I8 ™41 iPSC M E S QC. B4 Hugl iy
ST CA B UE 4, TR 2R T S B A S T e (e TR e AN B S AT 0 A TR 1)

Table 1. Exemplar hereditary cancer predisposition syndromes: iPSC-derived lineages, premalignant readouts, and transla-

tional hooks

F 1. REMEEMEIE S RS ATE:

iPSC T E R, BRIEHIERSELTIAR

LR AL/ 3 ]

TG AL 1 7L R/ O SRR £
AE(HBOC)
BRCA1/BRCA2/PALB2

Lynch R & 1E/ALIE R
B MLH1, MSH2,
MSH6, PMS2

Li-Fraumeni Z# &1
(LFS) TP53

F A R P B P
(FAP) APC

BAHSE iPSC fiT4E 1 A&

[T
HENE S b R

(FTSEC)FE#EAY; FLIR
LR 3D KEE
[22] [35] [41] [43]-[46]

BE SRR TR
PSC/CRISPR #i%4[20]
[47]

AR MRENALIR, &

i, #L/RFER); HT

DR AE B U e
B[27] [48]

FAT a5 B A FI
i/ s s Tk
/G e 37 DAY,
HEBALRUN[42] [49] [50]

IR fee 5 4R AR O 1)

S E S5 FYREZHHR)
BAREF; R R
; DNA #5515 545
ks FERRE ROBOR/ B AR
o “HE = KT HI
L AR W N et i

MSI FEAREE 115 57 B
I I SO/
RIET; fEREE RO
ST B A S B SRR S
i R E

AT 5 I T R DRSS

IEFETIRERIVA IR

ARG R s Xof 2 R 4 453 47

i SRR 0, AT k-
Wy ke FE

WNT/f-catenin I i3 &
WoEs FAR4UMY 1, R
SRR s
R 5 RAER S F

AL TIN RT Gk &/ 100)

Al ERAE 5 DNA 545 8

Z(DDR)AWIFFEW; X

T 3E R O 2 U e M T AL

BT THER s R AT

e 55 LA f(U0 PARP/ATR
Al R it 24 308 1% A

5 MMR Sk JRAR K 3

WAEDFREY; BT/

WTBBc s S Rt

B A IR YT IS 3 PR Y -
AR AR

AR 2R KR EEAT ZhBE 2y
JZs RBITEERE R 5S
Phs TR R4 # KGR YT
A

TEJE AR B R T R b2

TR/ A ARsR i

WGt R EDNRED; ik

PEAE WNT/COX/#RE 3
M

FHBRIE: iPSC, S LT MMR, H&MEE, MSL WMTEAFEN; HR, FIJFEL; DDR, DNA iM%,

3. £T iPSC MR R EMES BEENBRESHIFAF: REM, RRESHEWL
JUE APSC ARUIRE R £ 36 55 JERTF 0 o O PR (A LN TR T, U 02 O A3 2 BB AR A 0
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WA DR FURE VAR e PR R o e 5 M s A e AR R S5 R R BRI (5 1] BRI R BT Be Ak, KIIE R R
TR REE R A S R I AR D A R LA e (AR T D R 7R & R AR R [52] 0 X e AR A R AR
SEREVEYHE, I TP AR I X A 22 A A BB £ AU [52]

AR, — MR RRZR G BAEA R : V2 iPSC T4 b HLUE R s AN D) g J2 T AT (R B
FILRERE, SREFEHARFAEZ S, IRAERBUL NI e AT AP I8 B o Rg 2 B B 0 IS 388 S 2 I
AEPRARA TR DR O E 53] X T 2 AL A R e OB M 2 SR [X) HCPS 11055, iR 2 SO AN A IUER IR A& first hit
AL, EHURTEHI S 7). DNA 5505 2R S 5 R B AL IS - A 2 LA E 2 R 70 il R B (SASP)
SRS AOBL AR PRI, — A ALY B iPSC BB R AR B IE Al PR IR R A, HA R Lk
BACHUEB B RS RT[54]-[56]. tIERITEE, RAEAINUEER] B2 aTR A, I LR EWRE R
SR A AL B A TOER, AT RIS TR e R SRAT AL 8 A RE L N 380 A B AH SO 5%
BIN[53][57]. RK HCPS-iPSC W FL K “ U HESE ” Ay scin it 2SR m AR T S A, 45 KM IR
FREERIEI R4 . DNA 3050 B EE Z A% ECM 26 4F) REILE IR AU i sl it A 2
RG, UL EIN R N A AL BN, PR — S RIRAE R A - A - iR R R
HIRYARAG[54] [57]. SMFEINS, ENAEMRZIIHX D “KEE R 5 “HIERERH ST
H7 . BIEA B THERIRR first hit Q07 EHZUE ST BUR SIS RARFP, 5 3 U S0 40 AR 45l 2 ) JUSE
SRR EFHIHL, XA EHEE, HARNIRAN—IR[53][55][57]. X THIFFACKIBA, FREA
I3 APSC 2k T A R i 2 A, DROM AT REAKEN IR e AL, BT RS H 2 OB R B b i)
P 22 REVERR SR T3, IF BB DL R 75 A A R SE AR U RE AT A0 [A] S8 IROIRIE[ 58] PRI, A fa Aty PR R
HEB I T 2 o it PRSI AV SRTES RS, BLRAE SR A Se VP BEAT A L DAL R T (0 VA7, DAHRBR K
R S5 EHE B FEAE A [59] -

4. &5t

BT iPSC (1 RS RUNEAL E MR Z) SR G AESRAE T — D NR . MR B ST FORESE, FH DL
A bR A 22 i B IR AR AR [22] [41]. B SR TR 2 A 2 Tkl S5 i), X SRR R 0 A%
ROV BEAT R VAR, 32428 BT AEAR S, JEAE S L ZUZ T 2R GE ARS8 LIRS -5 1 A TR [35] [47] -

W BOEEAO SR, A R AR I AR S, TR L AT RS, AT R AT R A
R A @iltdest st BRCA1/2 #15¢ HBOC. Lynch/MMRD/CMMRD. Li-Fraumeni £ &1iEF1 FAP,
EWAREA ) 2 v SR IR P S R iPSC BHUR I, 49— 2 A 2 KA I L AR 2R [27] [42] [47] [48].
HUbRI, tHEAYS T R T K R =R e SR . R R B AR, O SIS R AN S E K
L 5 R G T[60]; H TR RS ER A L A L R IR 51 RIB RS BN 2 H R AR 61
[62]; HE=RAEWX 0w it . et 5 i 8UR(E 5 MR N AL B A A A A2 [37]-[39] [59]. RA
FRUEAL RV e . A0S/ A A, PRGN 5 A 1A 22 4. A R FRE A B A0 8 Sk YR 7R 0 A8 SIGAIE 7] A
HEHERS, iPSC P& A FATREM “HLE R TH” FIEFA N CRE VUS iR W70 )2 B S e L1 B
KA T e e HE 7 B A TR [14] [35] [55] [57]-

S|
AT 5 52 B R B B RER 0 AR BT 5 42(2025S264) e By, F LS
SE K
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