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Abstract Objective: The study aims to perform pedigree analysisof one familial hypertrophic cardiomyopathy
(HCM) caused by a rare homozygous mutation of TNNI3, as well as carry out bioinformatics analysis of the mu-
tation. Methods: The clinical data of the proband and his relatives were evaluated. Venous blood was collected
from the proband and his family. The whole genome DNA was extracted and screened by targeted next-generation
sequencing, following validation by Sanger sequencing. Bioinformatics analysis of the mutation site was carried
out. The amino acid sequences of wild-type and mutant TNNI3 were obtained, and the secondary and tertiary
structures of the proteins were predicted and analyzed by a computer. Results: None of the probands family mem-
bers met the diagnostic criteria of HCM. A homozygous mutation of TNNI3 P. Arg79Cys was found in the
proband. The probands mother, one sister and son carried the heterozygous mutation of the same site while the
other sister did not carry the mutation. Sequence alignment showed the residue homology in closely related mam-
mals. Bioinformatics analysis indicated that the changes of the amino acid caused by this mutation might affect the
protein function. In addition, the stability of mutant protein was decreased. There was no significant change in the
secondary structure between the wild-type TNNI3 and the mutant protein. It was predicted that the angle at the

corner of the tertiary structure changed, resulting in the change of the spatial structure of the protein. Conclusion:
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The homozygous mutation of TNNI3 P. arg79cys may lead to hypertrophic cardiomyopathy through other genetic

modes different from the classical single gene inheritance. The mutation at this site has an impact on the structure

of the protein.
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Figure 1 Clinical examination of proband
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Figure 2 Pedigree of hypertrophic cardiomyopathy
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Figure 3 The sequencing analysis of TNNI3 in the family
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Figure 6 The prediction results of protein tertiary

structure by Robetta and SWISS-MODEL
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