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Objective: Previously, we reported two single nucleotide polymorphisms (SNPs) in CYP19
promoter 1.1 to be associated with Female Pattern Hair Loss (FPHL) in Chinese patients
and rs6493497 GG /rs7176005 CC may increase the risk of FPHL. SOX9 and HNF1B are
predicted to increase binding strength for the wild-type rs7176005 C in silico. Here, we
investigated the role of SOX9 and HNF1B in aromatase transcription regulation and hair
follicle stem cell (HFSCs) homeostasis.

Methods: We genotyped 10 FPHL patients for rs6493497/rs7176005 status and assessed
the potential association between CYP19 SNP status and mRNA levels of CYP19A1/ SOX9
/HNF1B in scalp tissue. ChIP-Seq and Luciferase reporter assay were performed to reveal
whether SOX9 and HNF1B directly target the rs7176005 T/C and regulate aromatase
transcription. Expression and activation of SOX9, HNF1B and Wnt/β-catenin in the
presence of dihydrotestosterone with or without androgen antagonist in HFSCs in vitro were
evaluated. Self-renewal and differentiation of HFSCs were also evaluated.

Results: CYP19 SNP status were associated with mRNA levels of CYP19A1/HNF1B and
SOX9 related upstream signaling molecules in FPHL scalp tissue. ChIP-Seq showed high
combined rate of SOX9 and HNF1B with rs7176005 C than rs7176005 T (0.459% vs
0.197% and 0.525% vs 0.147%, respectively). SOX9 and HNF1B directly down-regulated
aromatase transcription in rs7176005 C HFSCs. Expression of SOX9 and HNF1B were
elevated by dihydrotestosterone stimulation, while self-renewal and differentiation of HFSCs
were suppressed. Repression of SOX9 by Wnt/β-catenin or androgen antagonist allowed
for the self-renewal and differentiation of HFSCs. 

Conclusion: Our study investigated the role of SOX9 and HNF1B in aromatase transcription
regulation and HFSCs homeostasis, will contribute to understanding the possible



mechanisms of CYP19A1 gene in FPHL.
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