P A BE AR 2 24 CH SRRSO

Journal of Nanjing Medical University (Natural Sciences)

° 622 -

554645 4 1)
20264F-4 A

* TPl .

1 fl 25 SMARCA4 SRR M NRZE G RFIEZE ST

N S N ICIEXEN I
MRER KB =M RERREERL LI W 213000

(kA1 SWI/SNF E&14; &5 SMARCA4 SIS S 7li2
[XXEttREE] A

[FE2ZES] R739.62
doi: 10.7655/NYDXBNSN250790

[3ZEHS] 1007-4368(2026)04-622-07

Clinicopathological analysis of a case of sinonasal SMARCAA4 - deficient carcinoma with

intracranial invasion

LI Yun, SUN Yangyang, WANG Gengfang, ZHOU Xiaoli’

Department of Pathology , the Third Affiliated Hospital of Nanjing Medical University , Changzhou 213000, China

[Key words] SWI/SNF complex; sinonasal SMARCA4-deficient carcinoma; differential diagnosis

51575 SWI/SNF 4 5% BAF %+ 4 i W 5 & Y0
FE£ ATP Jif 4 (SWI/SNF -related matrix-associated actin-
dependent regulator of chromatin subfamily A member
4, SMARCA4) it 2K 5 88 72 2022 4 it ¢ T A4 41 21
(World Health Organization, WHO) 3k 25 i J8 73 25 58
SR RETIG SR, /D 5 52 SWI/SNF & & AR 2k 1
T — LAY, ) AR I B S 1) 4% . 1%
IR L, SCHR R D Bk Z R 1 1) A
fiE, m PR b 2 W12 O oA 2R R i At R . AR
R 1A P 12 28 1) 55 32 SMARCA4 SR s,
73 M Fe Wi PR BERF AIE & 23 745 1 I [l AR 58 5T
R, B TER a0 X — KBRS 2R ALK B i IR
EWRIT LU PR O BAE

1wz

BER,70%, N9 AT RBE3 TA
Bt , MRI $E 75 Sl L OUI i 55 1 20 & otk = 45

[(EEMB] WM DAEMREE RS ERKF I
(ZD202117)
“JH{F{E (Corresponding author) , E-mail: zhouxiaoli2000@163.

com(ORCID: 0000-0003-4580-825X)

[J Nanjing Med Univ,2026,46(04): 622-628 ]

S, TIWHK E 5, T2WIM &1 5, DWI £ &5 5, 5
S, KN 6.5 emx6.5 em, B8 55 4 LB B A
Bysy sl CB 1D o AR Fode 21 Pk 2 i S 2 R 1
ST R i 3 = 8 | R = ) [
PN R S R P O R R JE AT TR ) Bk B i Y
AP AR . AR LR R A, R, AR
HFEE, RILMMLE,

MRI contrast-enhanced scan shows a large space-occupying lesion
in the nasal cavity, bilateral ethmoid sinuses, and left frontal lobe Car-
row).
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Figure 1 MRI contrast-enhanced scan of the patient
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A: The tumor exhibits solid nest-like distribution (x100). B: Tumor cells exhibit morphological heterogeneity, characterized by their oval or polygo-

nal shape, medium size, basaloid cell characteristics, and a high nuclear-to-cytoplasmic ratio. The nuclei are hyperchromatic with dense chromatin; and

nucleoli are inconspicuous. Mitotic figures are readily observed, indicating active cell division (x400). C: Focal rosette-like structures are observed (ar-

row) (x400).
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Figure 2 Histological morphology of sinonasal SMARCA4-deficient carcinoma(HE staining)

A: Syn is positive in tumor tissue. B: Tumor cells show complete loss of SMARCA4/BRG1 expression, with positive internal control stromal fibro-

blasts. C: Tumor cells retain SMARCB1/INI-1 expression. D: Tumor cells exhibit a high Ki-67 proliferation index(x200).
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Figure 3 Immunophenotype of sinonasal SMARCA4-deficient carcinoma
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A: SMARCA4 exon 8 ¢.1252C>T (p.Q418%) nonsense mutation were detected by NGS method. B: CTNNB1 exon 3 ¢.134C>T (p.S45F) missense

mutation were detected by NGS method.
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Figure 4 NGS results
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Pan-cancer survival analysis revealed that the difference in outcomes between the SMARCA4/CTNNB1 co-mutation group and the SMARCA4-only

mutation group was statistically significant(P < 0.001).
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Figure 5 Results of bioinformatics analysis
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Summary Table of Literature Reports on Clinical Characteristics of Sinonasal SMARCA4-Deficient Carcinoma
Size  TNM/ SMARCA2
References  Age/sex Site (em) melastasis Treatment Survival (month) expression
cm) me p
AGAIMY A® 407 right nasal cavity, sinuses; skull base NA  T4N2MO Surgery+RT+CT AWD(9) Reduced
and periorbital extension
40/F  right nasal cavity, sinuses NA  T4N2MO  Surgery+RT AWD(9) Reduced
50/M  left nasal cavity NA NA NA NA Retained
20/M  left nasal cavity NA  T4NXM1 CT DOD(3) Loss
47/M  sinonasal unspecified NA  T4NxM1 CT AWD(8) Retained
30/M  nasal cavity NA NA NA NA Retained
AGAIMY A" 41/M  nasal cavity NA NA NA NA Retained
51/F  sinonasal unspecified NA NA Surgery Died 3 mo after surgery Retained
before planned RT
42/F  left nasal cavity and maxillary sinus NA  T4NxM1 CT Died of progressive lung Retained
disease at 7 mo
67/M  right nasal cavity NA  T4NxMx NA NA ND
54/M  left nasal cavity NA T4NxMx  Biopsy only DODCD) ND
KAKKAR A™ 48/M bilateral nasal cavities, sphenoid, eth- NA NA  Surgery+RT+CT AWD(35) Retained
moid mass with intracranial extension
70/M  right nasal cavity NA NA CT DOD(9) Retained
30/M left nasal cavity; intracranial extension NA NA CT AWD(34) Retained
43/M sinonasal mass, unspecified, with in- NA NA  Surgery+RT+CT DOD(34) Retained
tracranial extension
30/M nasal cavity NA NA Surgery+CT DOD(14) Retained
25/M  left nasal cavity NA NA Surgery NA Retained
45/F  right nasal mass NA NA Surgery NA Retained
28/M left nasal cavity mass, intracranial ex- NA NA Surgery AWD(7) Retained
tension
22/M  left sinonasal mass with intracranial NA NA Biopsy only AWD ND
extension
LI C™ 31/M  left nasal cavity 33 NA  Surgery+RT+CT AWD(5) ND
ZHAO M™ 83/M right nasal cavity, ethmoid sinus; max- 4.4 T4NOMO Surgery+RT+CT DOD(12) Retained
illary sinus, skullbase and periorbital
tissue
61/F left nasal cavity, ethmoid sinus; left 4.6 T4NOMO Surgery+RT+CT DOD(4) Retained
frontal sinus, maxillary sinus and the
skull base
KANG H G™  47/F nasalcavity NA T4bNxMO  Surgery+CT AWD(10.4) ND
50/M nasalcavity NA TxN2bMO  Surgery+RT AWD(5.6) ND
34/M  left nasal cavity, maxillary sinus, orbit; NA NA RT+CT DOD(6) ND
intracranium
ZHU H J* 64/M slope at the base of the middle cranial NA NA Surgery+CT AWD(6) ND
fossa
KE Q L 60/M right nasal cavity, ethmoidal sinus 4 NA  Surgery+RT+CT AWD ND
XU X N 65/M nasal cavity, ethmoid, sphenoid, skull- NA T4NOMO  Surgery+CT DOD ND
base, brain
Our case 70/M  nasal cavity, bilateral ethmoid sinuses 65 T4NxMx Surgery DOD(3) ND

and left frontal lobe

NA, not available; CT, Chemotherapy; RT, radiotherapy; AWD, alive with disease; DOD, died of disease; ND, not done.



* 626 ° (IS VS N 1

546 55 4 1
20264 A

F 5 PR IR 4 B v B TS R, 5 MR Ki-67
P B B oy 2405 BRI R AE — B0 TR 41 A e 2
PE 2, I Syn. CgA JINSM 1 &5 28 A 4 Wb bR &
VI ZRIE , B 5 %18 AR N 43 Wh98 , {H SMARCA4
[FZRIEFRF SMARCB1 RIA LR UESE T SMARCA4
N LR AIRZ YT

5 51 SMARCA4 BRI I 2 SUE S B 2 R 5
P, 7 G092 20 AL W 77 B AR AR S GR BN b J R 28 Y
SRR EINRIL, B FEORE . AL, HFE L
T A2 2B P R AT 4500 - D5 52 SMARCBI/INTI
SO R s T B DL — B R R R A R T, BRDA K
21 A 4 /R SN URE A B R 3, A8 7R 2 AR T 248
2. SR, G 9% A0 SR R 40 s SMARCB1/
INT1 B4, MR SMARCA4/BRG1 £ik, X T 5
SMARCA4 RARNETR I 400 AH L 552 SMARCB1 ik
AR , SMARCA4 Bl M8 (1) 3 SE 28 T RE B i, HL
Hr AL AR AR, QNUT 5% TR A M
JUEE, BH B — SR 434 1Y) 25 JE R i 8 4 32 R R
oA I s, A, A IR AE, 38530
B IVSE L SN R X R S RS TN
IRFH, BT 7 p63.pd0 KL . @RELUIL
PRJRE < 0 LT Sk ST, Eh AN ] 43 4k I B 1R A S DL B
SRR L, AR S 248, R ETEBURIE, #5107
AR IR AR BRIE RofR e e A I 2 7R
Desmin. MyoD 1. myogenin [ 21 , {H &5 43 1§ SUUL A
RS RIE b AR EY K E N o br &Y, JUH
J& Syn F CD56, 5y iR 12 NI N 40 e . (DK 41
PREE N S WA - 0 IR E RS A, I PEE IR,
I8 A M AR FREOR, B 5, Gt TOMRE , 22 R 3 .
FEARZE N 43 WA G ) B R IB TR AR R B Sy s 2 HL
YRS, H L PS3 Fl Rb 4%, EAgaimy%[ng&ﬁﬁE@
10 {51 5. 52 SMARCA4 SR PR, A 6 B B pk 1712
/IS B A 22 P 3 A R BROK 40 G R 8 P 0 A U
SMARCA4 5 VT (A0 28 N 2 i b B ) R T8 8
N JR KR 55 B, 45 A SMARCA4 36 i i 25 1] W ff 4
il oSBT I 2 P b Rl S R R SR S
AN A 25 N o TA T AE AL 2 2 T35 b FEARALL, 58
IIPREE N o bR EVI R IBAFAE — 2 AERE 1, G
HAETER AR R 5 iR12 . RN T fEAH <R
(MZHE 50 R B 2 AURHAIE B o Tt A% 228 ik, IF
ROMEHIEAT %500, N B A B2 2 OC 2L

SMARCA4 % [X 25 15 ¥ 25 1 BRG1 72 SWI/SNF
Yu oty i E I AR A% 0 ATP Bl 0 3, 76 8 % 55 A
ek R IE SR EEAE R . BRGI I Ih g B2k 2 SWI/

SNF R [ 1Y & S (1) 55 B2 40 TR AL, L RABRA y,
H 5 2R A R TS A O, B AH 24 bl i 3k
/I P it e D v G ILRE 28 B S /N0 e . SWI/SNE
A A TE R A e 5 P P S R AR (R Rk, AR 4
R 22 IR A R e i R Y 4 B 4 A B A e g R 2
RIEROAER™ ™. A99f5 §1, SMARCA4 5 8 1.
TR €1252C5T (p.Q418%) T L HRAF , S ¥UE 1 #Y
BEPEATZ 1L, BRG1 B A 58 2Rk (s AL
$E7R SWI/SNF 5 &R D) RE i o hah, IX PRk S5
RABEGWEA RA XK, B AU SMARCAS B4
5= /N 4 i i AR L A 5 RT ) AR A R A
Ko SMARCA4 R K38 ik L AL B 3 i g 8 PR 3
RU0e1s), (D YL fhy i 5 39 25 3 : SMARCA4 B2 5 85056
B 5L R (40 CDKN2A L TP53) [ 57 1T BR B0 51
R0 A ) 2L R AN RS s @) - [ i 2
1k (epithelial -mesenchymal transition, EMT) 33 : 44
5 ] S B AR BT RE iR EMT AH 50 8% 5% K Can
SNAIL~ZEB1) , 34 5 fit J87 4= 2% P s QA7 1 25 1
SMARCA4 H 538 i #1 IP3R3 /1 5 1 £ R AR E5 15
SIE 55T SR TN . (AR
A&, A9 9] [F] I RS 31 CTNNBI 26 3 4 51 .134C>
T(p.SA5F) 4, L FRAZ, %978 AT g8 ik #1 il B-catenin
IR AL % f# , 5 3B - catenin 5 7 2 5 I FF B2 0%
Wnt/B - catenin {5 5 1B """, SMARCA4 K i& 5
CTNNBI1 AL ILAF I RAE 5 5% SMARCA4 ik 2% 14 9
A ILHRGES, P9 AT R B T [F B0 N . B
YIS2E6 K0, SMARCA4 2 5 CTNNB1 30 7] 4 [
AR 33 /)N Hi 5 B 440 g 1 R AR P00, Ly T ML L A
(DB-catenin/SMARCA4 H {F : 5845 74 B - catenin 1% 5
£ )5 FLIE4E O SMARCA4 B8 (4, 155 Wt #E 3 [X (2
AXIN,s LEF 1) 3 502200 () Je £ I 45 ¥4 578 - SWI/
SNF 5 & Mk 2k 5 350 g% 5 F 755 X 308 i, {3 Wne
I [ 50 L TR (T MY CL CCND 1D 55 55 e S5t o 0
2R T £, SMARCA4/CTNNBI 45845 41 1)
15 B 2 % T SMARCA4 RAF . X Fh ¥l f5 2 57+
Al REYR T SMARCA4 ‘K % 5 CTNNB1 545 ¥ [7] 4 H
T R X FT < AL, 2 AL 2= (2 32 e gg 1) B BLAR
MM RAUR FE . FLIE PR R I g5 a3k g 103k i
Je W 2, 3 1 A& SWI/SNF & A4 [ 724 firb 8 ) i 784
FHIE

5. 5% SMARCA4 SR 1438 BAT = BEAR 28 1, AR
T NUT, 2T f S 330 il i 2 A 2 —PY
REHEETEISWRT A THE ], A 2/3 (BB TE 14
PA DAL 25t AR S 2R AR ) 3 AN H Y AR PR



546 55 4 1 Z= 2, ShHBH, FEE T, 25 145 B2 55 SMARCA4 (2 11k 958 £ 1 A 432 22 1 PG B 22 45 M L .

20264 A

M ERR AR (H R R 2ERD , 2026, 46(4) : 622-628

* 627

P S PR 0 AR 5, 58 08 T B 58 SMARCA4 B2k 1
IR ZEBEEYHIT N, BEHETRE3INHET,
5 SCHRARAE P A A A7 BIAR AT, 32 7 e R AR KRN
RN R ZE AT RE R TG A R ML e F R . Har
Z K F ARG 9T BA B BT, TR 5
SMARCA4 k2K 1 3 ) 38 #4625 0, B BE A ik 18
SMARCA4 e 2k 4 g ot 2 F- 40 25 4097 7 S Uk
AP, B ) EZH, CDK4/6 DL K& 413 (2 L AL B0
il 7] 2H 25 1 R RS RS B 1) 71 R0 DNA F 5L A4 il
IR 750 A4 I PR R A 7 — 5 YR 97 R
AL, Bk kB 2 R YR R, 2 A0F — o SWIY
SNF e 45 38 4 b J87 v BE T S0 B A6 7 S 317 B
TP T OV AR5l CTNNB1 2875 1] Gk
22 7 {4 Fl Wnt/B-catenin 38 8% 8] /N 23 1 4081 77134
J7 3K B FE AR 2R 1 R R N AT . ZRAE
B IE B A 100 1) B R L A TR R 9 AE /S RS
A, AR I I RS IEAE AT R, o &
5 PORCN 171 41 71 ( 1 LGK974) « Tankyrase 1 #1 7]
CHI XAV939) ZEB 13 b 8 7 e Stof 2% I 0% 1 e e
BEAT ARG B 43 25, LR R AR AL A5 s 2 TR A 2
Ay FRHERTIATT SR .

1E & 5% SMARCA4 it 2R P 568 1) I R 5 g b,
WML E o EE, W25 &5
HE1T SMARCA4/BRG1 F1 SMARCBI1/INI-1 [ 50 72 21
A RUASE N 5 S%oF 1228 g 1) R R IRV T B
PR . 256 NGS HAR K &5 SMARCA4 A1 CTN-
NB1 [ RASE O, f o B 5 S gL T R v 2 {5
B8 BT R SR IT B A X A R, AT B
BHEDG . E30I7 R FARBA HUGT g
i — B GE B MG . RS S AR IR &R
EZH, 41|55 - CDK4/6 $1 i 71) K2 b 8 ¥ J7 55 Bk & FH
2y, DU — DA e T AR . Ak, B0 UE Wit
I A ) 75 (A5 40 LGK974) 5 22 WL agt A% 245 W (1) Hp [
RS, 4 R FF BT IE TT SRS R AR 22 K BE , ok
R R TEIT B AT I B A 7 7%

F| 28 S R

1 78 W TE R 25 R 5

Conlflict of Interests:

All authors declare no conflict of interests.

YEH SRk A AR :

28 75 BN B A7 5 S0 B i 4 A e ORI S . F
55 913 NGS K K 5 40 W, 56 49 2 40 7 B3 T 04K 4
o FRIBEH ST BT T R, BRI | h R A 6 BR8 C

Author’ s Contributions:

LI Yun and SUN Yangyang were responsible for collecting

experimental data and writing the manuscript. WANG Gengfang

was responsible for NGS testing and data analysis, and construct-

ing molecular atlas visualization results. ZHOU Xiaoli designed
the research idea, wrote and revised the manuscript

(5% 3k ]

[1] KAKKAR A, ASHRAF S F, RATHOR A, et al. SMAR-
CA4/BRG1 - deficient sinonasal carcinoma [J]. Arch
Pathol Lab Med, 2022, 146(9): 1122-1130

[2] AGAIMY A, WEICHERT W. SMARCA4-deficient sinona-
sal carcinomalJ]. Head Neck Pathol, 2017, 11(4): 541-
545

[3] ZHAO M, MA TS, HE X L, et al. Targeted next-genera-
tion sequencing reveals activating CTNNB1 mutations in
SMARCA4/BRG1 - deficient sinonasal carcinomas: a re-
port of two new cases and a brief review of the literature
with an emphasis on histogenesis [J]. Virchows Arch,
2023,482(2):453-460

[4] KANG H G,KOH J,KIM T M, et al. Molecular and treat-
ment characteristics of SMARCB1 or SMARCA4 - defi-
cient undifferentiated tumor: retrospective case series[J].
Cancer Res Treat,2024,56(3):967-971

[5] XUXN,WUBC,LOH K S, et al. Outcomes of SWI/SNF
complex - deficient sinonasal carcinomas in a Southeast
Asian cohort[J]. Head Neck,2025,47(1):14-22

[6] ZHU HJ,LIU Y. SMARCA4 (BRG1) -deficient carcino-
ma invading the skull base: report of two cases and litera-
ture review[ ] ]. Ann Med Surg, 2024, 86(7):4197-4201

(7] % o, Ewui, 5k . 532 SMARCA4 AR YRR 1471
(). st B % 6, 2022, 51(2): 157-159
LI C, WANG Y M, ZHANG J. SMARCA4-deficient sino-
nasal carcinoma: report of a case[J]. Chinese Journal of
Pathology, 2022,51(2): 157-159

(81 FIHEH], 41, RAMNME, 55, SMARCA4 i L 55 5 5
S 1 BIROELT]. 12 B0 B 0, 2024, 31(9): 918~
920
KE Q L, TATL H, SONG H Y, et al. SMARCA4-deficient
sinonasal carcinoma: report of a case[J]. Chinese Journal
of Diagnostic Pathology,2024,31(9):918-920

[9] AGAIMY A, JAIN D, UDDIN N, et al. SMARCA4 - defi-
cient sinonasal carcinoma: a series of 10 cases expanding
the genetic spectrum of SWI/SNF-driven sinonasal malig-
nancies[J ].Am J Surg Pathol, 2020, 44(5):703-710

[10] AGAIMY A, HARTMANN A, ANTONESCU C R, et al.
SMARCBI1 (INI-1) - deficient sinonasal carcinoma: a se-
ries of 39 cases expanding the morphologic and clinico-
pathologic spectrum of a recently described entity[J]. Am
J Surg Pathol, 2017,41(4):458-471

[11] ZHAO J M, ZHU J, TANG Y, et al. Advances in the study



546 55 4 1

* 628 ¢ (21O =R S N S O 2026 -4 H
of the role of high-frequency mutant subunits of the SWI/ the mammalian SWI/SNF ATPase BRG1[J]. Front Cell
SNF complex in tumors[ J]. Front Oncol, 2024, 14: 1463892 Dev Biol,2023, 11: 1160227
[12] ABU SAILIK F, EMERALD B S, ANSARI S A. Opening [23] ROBINSON G, PARKER M, KRANENBURG T A, et al.
and changing: mammalian SWI/SNF complexes in organ Novel mutations target distinct subgroups of medulloblas-
development and carcinogenesis[J]. Open Biol, 2024, 14 toma[ J]. Nature, 2012,488(7409): 43-48
(10):240039 [24] AGAIMY A. SWI/SNF-deficient sinonasal carcinomas[J].
[13] CONCEPCION C P, MA S, LAFAVE L M, et al. Smarca4 Adv Anat Pathol, 2023,30(2):95-103
inactivation promotes lineage -specific transformation and [25] DONG W, DAI A L, WU Z J, et al. Successful treatment
early metastatic features in the lung[J]. Cancer Discov, with tislelizumab plus chemotherapy for SMARCA4 - defi-
2022, 12(2):562-585 cient undifferentiated tumor: a case report[J]. Front Im-
[14] XUE Y B, MORRIS J L, YANG K N, et al. SMARCA4/2 munol, 2024, 15: 1371379
loss inhibits chemotherapy-induced apoptosis by restrict- [26] CHIS N, YI J S, WILLIAMS P M, et al. Tazemetostat for
ing IP3R3-mediated Ca(2+) flux to mitochondrial[J]. Nat tumors harboring SMARCB1/SMARCA4 or EZH2 altera-
Commun, 2021, 12(1): 5404 tions: results from NCI - COG pediatric MATCH
[15] XUE Y B, MEEHAN B, FU Z, et al. SMARCA4 loss is APEC1621C [J]. J Natl Cancer Inst, 2023, 115 (11) :
synthetic lethal with CDK4/6 inhibition in non-small cell 1355-1363
lung cancer[J]. Nat Commun, 2019, 10(1): 557 [27] ZHANG M Z, DONG Y H, MENG R, et al. SMARCA4 de-
L16] DY, 5 .24 i, 55 MNP R 2R AR S ficiency in lung cancer: from signaling pathway to poten-
TR T AR S IRTR I PR 3 B 43 st AR AR L) ). A tial therapeutic targets[J]. Genes Chromosomes Cancer,
B 2%, 2024, 53(7): 685-690 2025,64(1):€70022
DONG R F, GUO W, LI N, et al. Clinicopathological and [28] ROMERO O A, VILARRUBI A, ALBURQUERQUE-BE-
molecular genetic features of neuromuscular choristoma - JAR J J; et al. SMARCA4 deficient tumours are vulnera-
associated desmoid type fibromatosis [J]. Chinese Journal ble to KDM6A/UTX and KDM6B/JMJD3 blockade [J].
of Pathology, 2024, 53(7): 685-690 Nat Commun, 2021, 12: 4319
[17] DANTZER C, DIF L, VACHE J, et al. Specific features of [29] ABOU A S, NASSAR A H, XIE W L, et al. Mammalian
B - catenin - mutated hepatocellular carcinomas [J]. Br J SWI/SNF  complex genomic alterations and immune
Cancer,2024,131(12):1871-1880 checkpoint blockade in solid tumors[J]. Cancer Immunol
[18] XU C R, XU Z, ZHANG Y, et al. B-Catenin signaling in Res, 2020, 8(8):1075-1084
hepatocellular carcinoma [J]. J Clin Invest, 2022, 132 [30] COOPER G W, HONG A L. SMARCB1-deficient cancers:
(4):e154515 novel molecular insights and therapeutic vulnerabilities[J].
[19] NEIL A J,ZHAO L, ISIDRO R A, et al. SMARCA4 muta- Cancers, 2022, 14(15):3645
tions in carcinomas of the esophagus, esophagogastric [31] NUSSE R, CLEVERS H. Wnt/ - catenin signaling, dis-
junction, and stomach [J]. Mod Pathol, 2023, 36 (6) : ease, and emerging therapeutic modalities[J]. Cell, 2017,
100183 169(6):985-999
[20] GOBEL C, SCHOOF M, HOLDHOF D, et al. SMARCA4 [32] SHAH K, PANCHAL S, PATEL B. Porcupine inhibitors:
loss and mutated B-catenin induce proliferative lesions in Novel and emerging anti-cancer therapeutics targeting the
the murine embryonic cerebellum [J]. J Neurosci, 2024, Wnt signaling pathway [J]. Pharmacol Res, 2021, 167:
44(15):e1605232024 105532
[21] MOSIMANN C, HAUSMANN G, BASLER K. B-Catenin [33] PARK W J, JONG K. A new wave of targeting ‘undrugga-

[22]

hits chromatin: regulation of Wnt target gene activation[J].
Nat Rev Mol Cell Biol, 2009, 10(4):276-286
SHARMA T, OLEA-FLORES M, IMBALZANO A N. Regu-

lation of the Wnt signaling pathway during myogenesis by

ble” Wnt signaling for cancer therapy: challenges and op-

portunities[J]. Cells,2023,12(8): 1110

(YF5: 2025-07-12; &8 : 2025-12-20; FFH:2025-12-23)

(AL %#E: | E4R)





