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A Novel Homozygous CAPN1 Pathogenic Variant
in a Chinese Patient with Pure Hereditary Spastic Paraplegia

You Chen® Dear Editor,

Zhidong Cen® Hereditary spastic paraplegias (HSPs) are clinically and genetically heterogeneous neuro-
Xiaosheng Zheng™’ logical disorders characterized by lower limb spasticity and weakness, with or without addi-
Fei Xie** tional neurological symptoms or other system involvement, which are defined as complicat-
Si Chen®* ed and pure phenotypes, respectively. CAPNI (MIM: 114220) has recently been identified as
Wei Luo® the causative gene for spastic paraplegia 76 (SPG76), an autosomal recessive HSP associated
*Department of Neurology, with either a pure or complicated phenotype, accompanied by ataxia, mild cognitive decline,
Second Affiliated Hospital, or axonal peripheral involvement.>* Here we report the first Chinese HSP patient with bial-

Zhejiang University School of Medicine,

Hangzhou, China lelic CAPNI pathogenic variants.

*Intensive Care Unit, Zhejiang Hospital, Our 38-year-old female patient (Fig. 1A), born into a consanguineous Chinese family, first

c;angihou'tc:i:la | noticed symptoms of slowly progressive lower limb stiffness and unsteadiness at the age of
epartment of Neurology, - . o

Sir Run Run Shaw Hospital, 35 years. No bladder dysfunction was reported. A neurological examination showed symmet-

Zhejiang University School of Medicine, rical hyperreflexia in both the upper and lower extremities. The muscle tension was increased

Hangzhou, China . .- .- . .

gngznou, M in all four extremities, she was positive for bilateral patellar clonus, and bilateral pes cavus was

Cancer Institute, Key Laboratory

of Cancer Prevention and Intervention, observed. The patient did not present signs of cerebellar ataxia. The muscle force was normal

China National Ministry of Education,

Second Affiliated Hospital, . . .
Zhejiang University School of Medicine, brain MRI all produced unremarkable findings. Her healthy parents and younger sister were

Hangzhou, China also comprehensively checked by two experienced neurologists.

The homozygosity mapping revealed 19 extended (>2.0 Mb) runs of homozygosity har-
boring 7 candidate genes responsible for autosomal recessive HSPs. Direct sequencing of these
candidate genes identified a novel homozygous nonsense variant (c.1015C>T) in CAPN1
(NM_001198868), resulting in a premature stop codon (p.R339*) (Fig. 1B). Cosegregation
analysis revealed that the pathogenic variant was cosegregated with the disease in the fami-
ly. The healthy parents of the patient and her younger sister were all heterozygotes for the
¢.1015C>T variant (Fig. 1B).

CAPNI has both pure and complicated phenotypes, and our patient presented with a
pure phenotype. Ataxia is the most prominent feature in patients with a complicated phe-
notype. CAPNI encodes the protein calpain-1, with a high expression level in the cerebel-
lum during the prenatal and early postnatal periods, indicating a potential role for calpain-1
in cerebellar development.* It is particularly interesting that a missense CAPN1 variant was
found to be associated with spinocerebellar ataxia in the Parson Russell Terrier dog breed.”

in all limbs. Hematological and biochemical tests, a nerve electrophysiological study, and
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Revised  December 14, 2018 Calpain-1 homozygous knockout mice also exhibit a mild form of ataxia due to abnormal
Accepted  December 14,2018 cerebellar development, including altered synaptic transmission, enhanced neuronal apop-
Correspondence tosis, and decreased number of cerebellar granule cells.?

Wei Luo, MD, PhD In conclusion, we report a Chinese patient with a pure HSP phenotype caused by a nov-
Department of Neurology,

Second Affiliated Hospital el nonsense homozygous variant (c.1015C>T, p.R339*) in CAPNI. This is the first report
Zhejiang University School of Medicine, of a CAPNI pathogenic variant in a patient of Chinese descent. Additional studies are need-

No. 88 Jiefang Road, Shangcheng, ed to evaluate the frequency and phenotype-genotype correlation of CAPN1 in the Chinese
Hangzhou 310009, China
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Fig. 1. The family tree. A: Black and white symbols indicate affected and healthy subjects, respectively. The arrow indicates the proband. Electrophero-
grams of the variant ¢.1015C>T in CAPNT. B: The mutant nucleotide is boxed. het: heterozygous, hom: homozygous.
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