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Table 1 Abnormal expression and variation of SWI/SNF complex subunits in tumor drug resistance
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Fig.2 Schematic of regulation of SMARCAA4 deficiency

on epithelial-mesenchymal transition of TNBC cells and

the inhibitory effect of verteporfin on YAP gene "’
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Fig.3 Mechanism of carboplatin resistance in HGSC cells induced by low expression of SMARCA 4/high
expression of SMARCA2 ™
El3 SMARCA4{EFRIL/SMARCA2E R X F SHGSCAMY KM MBI REE
FGFR1: MUEFZE40uA: N F3Z21K1 (fibroblast growth factor receptor 1); FGF: WUZF4E4NIE K HF (fibroblast growth factor) ; MAPK:
2 BRI E H O (mitogen-activated protein kinase) ; pERK1/2: & 1k 41l i 7155 5 94 15 i 18 1/2  (phosphorylated extracellular signal-
regulated kinase 1/2); TF: #5%HF (transcription factor); BCL2: BifkEL4NHJRE22EH (B-cell lymphoma-2).
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Abstract Tumor drug resistance is an important problem in the failure of chemotherapy and targeted drug
therapy, which is a complex process involving chromatin remodeling. SWI/SNF is one of the most studied ATP-
dependent chromatin remodeling complexes in tumorigenesis, which plays an important role in the coordination

of chromatin structural stability, gene expression, and post-translation modification. However, its mechanism in
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tumor drug resistance has not been systematically combed. SWI/SNF can be divided into 3 types according to its
subunit composition: BAF, PBAF, and ncBAF. These 3 subtypes all contain two mutually exclusive ATPase
catalytic subunits (SMARCA2 or SMARCAA4), core subunits (SMARCC1 and SMARCDI), and regulatory
subunits (ARIDIA, PBRMI, and ACTB, efc.), which can control gene expression by regulating chromatin
structure. The change of SWI/SNF complex subunits is one of the important factors of tumor drug resistance and
progress. SMARCA4 and ARID1A are the most widely studied subunits in tumor drug resistance. Low expression
of SMARCA4 can lead to the deletion of the transcription inhibitor of the BCL2L1 gene in mantle cell lymphoma,
which will result in transcription up-regulation and significant resistance to the combination therapy of ibrutinib
and venetoclax. Low expression of SMARCA4 and high expression of SMARCA2 can activate the FGFRI-
pERK1/2 signaling pathway in ovarian high-grade serous carcinoma cells, which induces the overexpression of
anti-apoptosis gene BCL2 and results in carboplatin resistance. SMARCA4 deletion can up-regulate epithelial-
mesenchymal transition (EMT) by activating YAPI gene expression in triple-negative breast cancer. It can also
reduce the expression of Ca*" channel IP3R3 in ovarian and lung cancer, resulting in the transfer of Ca* needed to
induce apoptosis from endoplasmic reticulum to mitochondria damage. Thus, these two tumors are resistant to
cisplatin. It has been found that verteporfin can overcome the drug resistance induced by SMARCA4 deletion.
However, this inhibitor has not been applied in clinical practice. Therefore, it is a promising research direction to
develop SWI/SNF ATPase targeted drugs with high oral bioavailability to treat patients with tumor resistance
induced by low expression or deletion of SMARCA4. ARIDIA deletion can activate the expression of ANXAI
protein in HER2+ breast cancer cells or down-regulate the expression of progesterone receptor B protein in
endometrial cancer cells. The drug resistance of these two tumor cells to trastuzumab or progesterone is induced
by activating AKT pathway. ARIDIA deletion in ovarian cancer can increase the expression of MRP2 protein and
make it resistant to carboplatin and paclitaxel. ARID14 deletion also can up-regulate the phosphorylation levels of
EGFR, ErbB2, and RAF1 oncogene proteins. The ErbB and VEGF pathway are activated and EMT is increased.
As a result, lung adenocarcinoma is resistant to epidermal growth factor receptor tyrosine kinase inhibitors
(EGFR-TKIs). Although great progress has been made in the research on the mechanism of SWI/SNF complex
inducing tumor drug resistance, most of the research is still at the protein level. It is necessary to comprehensively
and deeply explore the detailed mechanism of drug resistance from gene, transcription, protein, and metabolite
levels by using multi-omics techniques, which can provide sufficient theoretical basis for the diagnosis and
treatment of poor tumor prognosis caused by mutation or abnormal expression of SWI/SNF subunits in clinical

practice.
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