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FANCL mutation (¢.1033G>A) and in vitro functional validation
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[ Abstract] Objective To investigate the characteristics of a novel FANCL mutation identified in a
patient with premature ovarian insufficiency (POI) and to explore its potential functional impacts in vitro.
Methods A novel FANCL heterozygous mutation ¢.1033G>A (p.Glu345Lys) was screened in a patient
with POT using whole exome sequencing (WES), which was found to be inherited from a mother who had
undergone early menopause. The authenticity of the mutation was identified by Sanger sequencing and the
conserved nature of the mutation site was predicted by software. Overexpressing FANCL mutant and
wildtype plasmids were constructed and transiently transfected into HEK293T cell lines, and the effect of
the mutation was detected by qPCR, immunofluorescence and Western blot. Results The mutation site
of FANCL was located within the Ring domain of FANCL, which was highly conserved across multiple
species. The mutant showed no significant change in mRNA expression level, while the protein expression

level was significantly down-regulated. In vitro cellular experiments further revealed that the mutation leads
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to decreased expression levels by reducing protein stability.

Conclusion A FANCL c. 1033G>A

mutation was found and it may cause disease in the POI patient due to decreased protein stability.
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A: FANCL genotypes of POI patients and their parents (right). Sanger sequencing of the FANCL gene (left). WT: Wild-type; M: Mutant;

Arrows indicate mutation sites. B: Structure of the FANCL protein. Blue arrows indicate previously reported mutation sites, and red arrows

indicate mutation sites identified in this study. C: Conservation analysis of amino acids corresponding to FANCL mutation sites.
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Fig1 One novel missense mutation was identified in the FANCL gene
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A': Relative quantitative PCR analysis of mRNA expression levels of wild-type and mutant FANCL, n=4; B: Western blot expression analysis
of wild-type and mutant FANCL, with B-actin as an internal reference. Left: Representative Western blot plots; Right: Grey-scale statistical
result plots, n=3. C: Stability analysis of wild-type and mutant FANCL proteins. Left: Representative Western blot plots; Right: Greyscale
statistics result plots, n=3. "P<C0.05, ¥P<C0.01, ns: No significance. D: Subcellular localization of Flag-FANCL-E345K (left) and Flag-
FANCL-WT (right) in HEK293T cells. Scale bar=20 pm.
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Fig 2 Gene expression and localization analysis of mutant FANCL
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