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Design and method: DNA was extracted from leucocytes in peripheral blood ob-
tained from all family members. Whole-exome sequencing and Sanger sequenc-
ing were performed to verify the candidate variant and conduct co-segregation 
analysis. We also reviewed the clinical and biochemical characteristics of patients 
with the same mutation described in the literature and performed a genotype–phe-
notype correlation analysis.

Results: Whole-exome sequencing identified a c.1806dupG frameshift variant in 
SCNN1B leading to substitution of alanine for proline at position 603 and pre-
mature emergence of a stop codon at position 607. Phenotypic heterogeneity is 
evident in patients with the mutation reported in the literature and is reflected in 
the proportions with hypertension (94.4%), hypokalemia (58.9%), hypoaldoste-
ronemia (52.9%), and hyporeninemia (41.1%). Patients with the mutation have a 
good response to targeted ENaC inhibitor therapy.

Conclusions: We have identified a frameshift mutation (c.1806dupG) in SCNN1B 
in a Chinese family characterized by early-onset hypertension and hypokalemia. 
Confirmatory genetic testing is necessary and targeted therapy should be used to 
prevent premature onset of clinical endpoints events in patients suspected to have 
mutation. Genotype-phenotype correlation analysis involving the P603 residue 
variant provides further evidence of phenotypic heterogeneity and guidance for 
clinical management of Liddle syndrome.
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Objective: Neurofibromatosis type 1 (NF-1) is caused by mutations in the NF1 
gene that encodes neurofibromin, a negative regulator of RAS proto-oncogene. 
Approximately one-third of the reported pathogenic mutations in NF1 are splicing 
mutations, suggesting that splicing mutations are not rare. The objective of this 
study was to identify the pathogenicity of splicing mutation in a Chinese family 
with NF-1 and determine the effects of the pre-mRNA splicing mutation by in 
vitro functional analysis.

Design and method: Next-generation sequencing was used to screen candidate muta-
tions and Sanger sequencing was performed for validation. We performed a minigene 
splicing assay to determine the effect of the splicing mutation on NF1 expression and 
three-dimensional structure models of wild-type and mutant-type neurofibromin were 
generated using SWISS-MODEL and PROCHECK method, respectively.

Results: Next-generation sequencing analysis identified a pathogenic splicing 
mutation c.479 + 1G>C in NF1 in the proband who had typical pigmental lesions 
and severe renal artery hypertension. We speculated that the causative mutation 
originated from the proband’s mother who died of glioma. The minigene splicing 
assay showed that the c.479 + 1G>C mutation caused the skipping of exon 4, 
leading to a Glutamine to Valine substitution at position 97 in neurofibromin and 
an open reading frame shift terminating at codon 108. Three-dimensional model-
ling of neurofibromin showed that several major domains were missing in the 
truncated protein, which would have affected its function.

Conclusions: The splicing mutation c.479 + 1G>C identified in a Chinese pedi-
gree with NF-1 caused the skipping of exon 4 and resulted in a truncated protein. 
Our findings would be of great significance for the molecular diagnosis and man-
agement of NF-1 and showed that the minigene splicing assay is a powerful tool 
for analyzing mRNA expression outcomes caused by donor splicing site variation.
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