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Abstract: [ Objective] To investigate the clinicopathological features, molecular profile, treatment response, and
prognosis of SMUARCA4 (BRG-1) and SMARCBI (INI-1) —deficient undifferentiated tumors of the digestive system,

aiming to enhance the understanding of this rare and highly aggressive molecular subtype.[ Methods] This study is a single—
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center retrospective analysis. We included 9 cases of malignant digestive system tumors with loss of BRG—1 (SMARCA4)
expression and 3 cases with loss of INI-1 (SMARCBI) expression, all pathologically confirmed at Sun Yat—sen University
Cancer Center between April 2022 and December 2025. By reviewing clinical data, histological morphology,
immunohistochemistry (testing for SMARCA4, SMARCBI, epithelial, mesenchymal, neuroendocrine markers, and
mismatch repair proteins) and next—generation sequencing (NGS) results from 5 cases, we systematically summarized
their clinicopathological and molecular characteristics, treatment strategies, and survival outcomes. [Results] Among the
12 patients, 6 were male and 6 were female, with a median age of 62 (44-70) years. 9 cases exhibited SMARCA4
deficiency, and 3 cases exhibited SMARCBI deficiency. Tumors originated in the stomach (5 cases), colon (3 cases) ,
pancreas (1 case) , with the primary site unknown in 3 cases. 9/12 of patients presented with stage IV disease at initial
diagnosis. The histology predominantly showed undifferentiated carcinoma, with 1 case of poorly differentiated carcinoma.
The tumor cells were epithelioid with significant atypia. Epithelial markers (e.g. CKpan) were often lost or markedly
decreased, while vimentin could be positive. All 9 cases tested for MMR status were mismatch repair proficient (pMMR) ,
and the Ki—67 proliferation index was high [median 80% (60%-90%) |. A discordance was observed between THC
findings and NGS results in the 5 sequenced cases. The NGS profiling revealed frequent co—occurring mutations, including
TP53, KRAS, and NRAS, with no germline mutations identified.The median follow—up time was 277 (55-867) days. 9 of
the 12 patients presented with stage IV disease at the time of initial diagnosis. Among 3 newly diagnosed patients without
metastasis who received treatment, 2 achieved prolonged recurrence—free survival. Patients with advanced disease at initial
diagnosis primarily underwent platinum—based chemotherapy or combination regimens, yet their prognosis was generally
poor, with a median overall survival of 60 (45-541) days, ranging from 16 to 867 days. Notably, several patients who
received chemotherapy combined with targeted therapy and immunotherapy achieved extended survival. [ Conclusion]
SMARCA4/SMARCB1—deficient undifferentiated tumor of the digestive system is a distinct molecular subtype characterized
by high aggressiveness and poor prognosis, predominantly affecting middle—aged and elderly individuals. Diagnosis relies
on the immunohistochemical loss of BRG—1 or INI-1 proteins. While no standard of care currently exists, treatment often
refers to regimens for adenocarcinoma of the primary site. Combined immunotherapy and targeted therapy may offer
potential benefits, warranting further validation in large—scale prospective studies.

Key words: BRG-1; INI-1; SWI/SNF complex; undifferentiated tumor of the digestive system; clinicopathological
features
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Table 1 Detailed clinicopathological data of 12 patients with BRG1/INI1-deficient undifferentiated tumors of the

digestive system

Age/ Follow—up
No Site Size(cm) BRG-1 INI-1 TNM stage Treatment
sex (time/status )
SurgeryAdjuvant Tx: SOX1L: 11 months,
1 72F Antrum 8.5%7.5%7.0 = + A
Pembro+Ram+Nab—-P censor
SurgeryAdjuvant Tx: mFOL- 34 months,
2 26M  Transverse colon 9.2%7.0%6.0 - + A
FIRINOX alive
Esophagogastric ) 13 months,
3 60F ) ) 8.5%7.5%2.3 = + [IRFY SurgeryAdjuvant Tx: SOX
junction censor
Palliative resection1L: FOLF-
OX+Sintilimab+Tras 2L: 30 months,
4 49F Cardia 9.0*%6.0*3.0 - + v
Ram+Nab—pLocal Tx: BSO- alive
Subsequent Tx: PTX
Palliative resection1L: FOLF-
5 71M  Descending colon 12.0%8.0 + - v OX+CET+Glecirasib2L: BV+ 9 months, alive
CPT-11+Raltitrexed
Palliative resection1L.: AG2L.:
NALIRIFOX+Pembrol.ocal 27 months,
6 20F Pancreas unknown + - v
Tx: Radiotherapy3L:S—1+ alive
Lenvatinib+Pembro
2 months,
7 39F Corpus 10.0%8.0 = + v 1L: Pembro+DDP+Nab—P
death
2 months,
8 56M Peritoneum unknown + = v 1L: FOLFOX
censor
2 months,
9 63M Sigmoid 5.0*%5.0*3.0 = + v Palliative resection
censor
1 months,
10 74M Corpus 7.8%7.4 = + v Untreated
censor
11 68M Spleen 5.4*%4.4 = + v TACE recent case
12 68F Liver 8.2*%6.7 — + v Untreated recent case

Pembro: pembrolizumab; Ram: ramucirumab; Nab—P: Nab—paclitaxel; BSO: bilateral salpingo—oophorectomy; Tras: trastuzumab; PTX:

paclitaxel; CPT-11: irinotecan; CET: cetuximab; BV : bevacizumab; DDP: cisplatin.
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A-C: Endoscopic views showing elevated, necrotic lesions causing luminal stenosis (Case 1, 2, and 9, respectively). D=F: Corresponding axial
contrast—enhanced CT images demonstrating heterogeneous soft-tissue thickening with irregular enhancement in the same patients (Case 1, 2, and 9,
respectively).

1 CTRBGEBHREHEIKRERR

Fig. 1 Representative imaging and endoscopic findings at initial diagnosis.
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A-C: Early—stage tumors from Cases 1, 2, and 3, respectively. A: A poorly-demarcated, protruding mass located in the gastric antrum. B: A
grayish—white cut—surface lesion arising from the transverse colon. C—D: Ulceroinfiltrative tumors at the gastroesophageal junction (Cases 3 and 4, re-
spectively). E: A stenosing, circumferential tumor in the sigmoid colon (Case 9). Cases 4 and 9 underwent palliative resection for metastatic disease.
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Fig. 2 Gross specimens from surgical resection
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Frek 324 H o BI3(H ) REPATSOX TR 2,
Y T 52 25 O B SR 2 2 18 i 2 R B 1
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TEALFERS (/) 9 il v, 3 Bl 7E TR S5 352 i B IR ()
4,155,150 6) , 2 ) A4 32 1 BRTT (911 7,491 8) , 1
B 3% %2 FARIGIT (F19) , 1 Bl 32 A A6 97 (1
11) 2Bk BEZ 30T 7 (B 10,4 12) . B FARBH
B4 S AR SZ BT 1R VIR AR S T FOLFOX+
it R BT+ 22 R AT S BIATT , D ek
Wi R R B B PG I+ 587, PFS 174, B8

&2 6% BRG-1/INI-15R5K B iE 4 F G ok 53 L B 25 DNA-NGS &3 F il 5 44
Table 2 DNA-NGS molecular findings in 6 patients with BRG—1/INI-1-deficient undifferentiated tumors of the

digestive system

Case BRG-1/INI-1 Germline
ex Primary site lass | variants Other alterations .
No. status mutation
2 M Transverse colon BRG-1 loss NRAS p.Q61L SMARCA4 p.E1242;TSC2 ¢.1717-1G>A =
4 F Gastric antrum BRG-1 loss = =
5 M Rectum INI-1 loss KRAS p.G12C TP53 p.R196*; FBXW7 R465H =
8 M Unknown INI-1 loss - -
9 M Sigmoid colon BRG-1 loss TP53 ¢.673-2A>G;APC p.S1392 =
TP53 p.R282W ; KRAS amplification ;
11 M Unknown BRG-1 loss KRAS p.G12D =

SMARCA4 loss
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A: HE staining at low—magnification shows involvement of the gastric wall serosa and esophageal wall adventitia(Case 4). B-F: HE staining at high—
magnification. B: Undifferentiated, composed of sheets of medium to large round epithelioid cells(Case 4). C: Cells with abundant cytoplasm, appearing
faintly eosinophilic, clear, or eosinophilic(Case 4). D: Cells with scant cytoplasm, pale pink or clear(Case 7). E: Mitotic figures(1-3)/10 HPF(Case 7). F:
Extensive necrosis(Case 9). G-0: Immunohistochemistry. G-I: BRG~1 negative(Case 3). J-L: BRG~1 negative(Case 4). M=0: INI-1 negative(Case 5).

B3 H RS BRG-V/INI-1HR5K MR 534 BhIE A 75 32 2 45 4E
Fig. 3 Pathological features of digestive system BRG1/INI1-deficient undifferentiated tumors
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CDKN2A Fl TP53 58 A8 LA™ . SMARCBI 38 32 WL
S HE R AR R AR ER TE S R SCRIRS i 5%
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RIRHAY (£ 6 41]) , 54988 i 2 5 1
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90% ) | L4 K i o AR 22 56 608 ) o (EARIE Y 2,
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