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SREBF1 and PAX4 functions in human beta cells 
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Background/Introduction: 
 
Monogenic diabetes, defined as a single gene defect leading to diabetes, is thought to affect 
more than 1% of the diabetes population and up to 4% of the pediatric cases. Monogenic 
diabetes causes neonatal diabetes, maturity-onset diabetes of the young (MODY), and 
syndromic diabetes. The high-throughput sequencing of over 400 genes potentially 
implicated in diabetes in a population of children with a suspicion of monogenic diabetes with 
autoimmune antibody negative diabetes allowed to discover a series of gene variants that 
may cause diabetes. Among these variants, we identified a novel loss of function variant in 
PAX4 as interesting candidate. This variant introduces a stop codon in position 79 resulting 
in a truncated protein. We further identified two different missense variants in the SREBF1 
gene, in three non-related children from our pediatric diabetes cohort, inducing amino acid 
changes in the transactivation or C terminal domains of both SREBP1a and SREBP1c 
isoforms. 
 
Methods: 
In order to identify the roles of PAX4 and SREBF1 genes in human beta cells, we silenced 
their expressions in primary human sorted beta cells. Functional impact of the silencing on 
glucose stimulated insulin secretion as well as on proliferation and apoptosis was evaluated 
in standard culture conditions or after treatement with pro-inflammatroy cytokines TNF-α, IL-
1β and IFNγ. 
 
Results: 
In human primary beta cells we obtained 99%, 92.9% and 83.5% expression decrease of 
SREBF1a, SREBF1c and PAX4 mRNAs by their respective siRNAs. Interestingly the 
silencing of SREBF1 also decreased the expression of PAX4 by 52.9%. In these primary 
cells, preliminary data show a loss of apoptosis induction by inflammatory cytokines after 
SREBF1 silencing (+14.6% vs +173.3% for control siRNA). 
 
Conclusion: 
Our results in human primary beta cells suggest that SREBF1 could be implicated in beta cell 
apoptosis and its induction by inflammatory cytokines. The decreased expression of PAX4 
after SREBF1 silencing indicates a partial control of PAX4 expression by SREBF1. These 
results are in line with mouse data, where Pax4 has already been identifed as a target gene 
of SREBP1c. 


