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[Abstract] Objective: To investigate the role of bromodomain-containing protein 1 (BRD1) in the progression of non-small cell
lung cancer (NSCLC) and its underlying mechanism through regulation of the PI3K/AKT signaling pathway. Methods: The predictive
value of BRD1 as an immunotherapeutic biomarker was assessed using the TIMER 3.0 database. Human NSCLC cell lines A549 and
NCI-H1299 stably overexpressing BRD1 or the N-terminal truncated mutant BRD1- AN were established using a lentiviral system.
CCK-8, colony formation, wound healing, and Transwell assays were used to assess the effects of BRD1/BRD1-AN overexpression on
cell proliferation and migration. Flow cytometry and Western blotting were used to detect cell apoptosis and the expression of apoptosis-
related proteins. RNA-seq was employed to screen the signaling pathways affected by BRD1/BRD1- AN overexpression. Western
blotting and in vitro kinase assays were used to detect the activation of AKT signaling pathways by overexpressing BRD1/BRD1-AN.
To determine whether BRD1/BRD1- AN promotes cell proliferation and migration in an AKT-dependent manner, the AKT inhibitor
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LY294002 was applied to NCI-H1299 cells overexpressing BRD1/BRD1- AN, followed by functional assays (CCK-8 and wound
healing). RNA-seq combined with KEGG/GSEA analysis, co-immunoprecipitation (Co-IP), and RT-qPCR were performed to identify
and validate integrin alpha-2 (ITGA2) as a key mediator that facilitates AKT activation. Co-IP, lentivirus-mediated ITGA2 knockdown,
Western blotting, and functional experiments were then used to clarify the specific role of ITGA2 in BRD1-mediated AKT activation.
Results: Database analysis showed that BRD1 could serve as a moderate predictive biomarker for immunotherapy in NSCLC (AUC =
0.625). Overexpression of BRDI/BRD1- AN significantly enhanced the proliferation and migration of NSCLC cells (all P < 0.01)
without affecting apoptosis or the expression of apoptosis-related proteins (all P > 0.05). RNA-seq analysis indicated that BRD1/BRD1-
AN overexpression primarily resulted in enrichment of the PI3K/AKT signaling pathway. Western blotting and in vitro kinase assays
demonstrated that BRD1/BRD1-AN overexpression did not affect the phosphorylation of PDK1, an upstream kinase of AKT, nor alter
the acetylation level of AKT (all P > 0.05). Treatment with the AKT inhibitor LY294002 revealed that BRD1/BRD1-AN promoted cell
proliferation and migration partially through AKT activation. RT-qPCR and Western blotting confirmed that BRD1 overexpression
upregulated ITGA2 at both mRNA and protein levels. Silencing ITGA2 reversed BRD1-induced AKT activation and the enhanced cell
proliferation and migration. Conclusion: BRD1 is a novel oncogenic driver in NSCLC. It activates the AKT signaling pathway by
upregulating ITGA2, thereby promoting the proliferation and migration of lung cancer cells.
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& pLenti-pCDH-CMV; ITGA2 shRNA J¥ 5| #fi A
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SEAREFRIE, B 5 AR RAS BT () & L 40 i, JER i
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R 1R DAL, LA“CD =D . /(D =D ) % 100%”
THA S H AP A7 %

112 RJR &S F 340 i & X BRDI/BRDI-AN &
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M RR & AR, DRI 24 hoAB), KR & &
HK=(0h¥YRmEA - 24 h FYRHEAD/0 h BJR L x
100%.

113 FL & A5 i 52 3o 48 M) it & 15 BRD1/BRD1-AN %
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