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Polymorphisms of Paired box 4 (PAX4) were associated with type 2 diabetes
(T2D) in East Asian population and mutations of PAX4 caused maturity onset diabetes
of the young, type 9 (MODY9). The role of Pax4 in pancreatic beta-cell survival and/or
proliferation has been reported and a decrease in beta-cell number contributes to the
pathogenesis of T2D and MODY. To better understand the critical role that Paxd exerts
in pancreatic beta-cells, this study generated Pax4 knockdown INS-1 832/13 cells using
specific siRNA and identified transcriptional regulatory network of genes involved in beta-
cell survival. PAX4 knockdown (KD) cells displayed a 2.5-fold increase in beta-cell
apoptosis and reduce in beta-cell viability. Down-regulation of Wnt3a, Bcl2l1, and Bcl2l2
gene and protein were confirmed in PAX4 KD cells. Wnt3a and Bcl2(2 (Bcl-w) were firstly
described as target genes regulated by Paxd. Overexpression of PAX4 did not show any
significant increase transcriptional activity on the Wht3a and Bcl2(2 promoters, while it
had significantly increased transcriptional activity on the Bcl2l1 promoter. The cells
overexpressing HNF1A or HNF4A had significantly increased Wnt3a promoter activity, and
those cells expressing HNF1A can also stimulate Bcl2(2 gene promoter. Decreased
expression of Hnfla, but not Hnf4a, was observed in Pax4 KD cells. Furthermore, we
show that Pax4 may play roles in the regulation of Hnfla gene expression. This finding
suggests that decreased Wnt3a gene expression may be partly controlled by HNF4A and
HNF1A, which is regulated by PAX4. For Bcl2l1 gene promoter, we demonstrate that
overexpression of PAX4, HNF1A, and HNF1A can activate the promoter activity. In
addition, we confirm the crucial role of PAX4 in maintaining beta-cell number and
survival of human pancreatic beta-cell line (1.1B4). In conclusion, Pax4 is a crucial
transcription factor regulating beta-cell survival via Wnt3a signaling and anti-apoptotic
pathways. The understanding of PAX4 function and its downstream target may offer a
promising approach for endogenous replenishment of the lost beta-cell mass for DM
treatment.
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