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[Abstract] Objective To make the diagnosis for a patient presented with head tremor and cerebellar
atrophy by integrating clinical features and accessory examination with genetic testing and to explore the
interpretation of genetic testing results. Methods A 30-year-old male patient’s medical information, clinical
pheontype, family history and accessory examinations were collected. The next-generation sequencing (NGS) of
exons in 3994 causative genes of Mendelian inheritance diseases and the family tree verification were carried
out. China Human Phenotype Ontology (CHPO), Phenomizer, Ensembl and Online Mendelian Inheritance in
Man (OMIM) database were used to interpret the genetic test results. Results The patient carried
heterozygous mutation of spinocerebellar ataxia type 19 (SCA19) related KCND3 gene ¢.1057A > G (p.
Ser353Gly), but his parents did not carry this mutation. The patient also carried heterozygous mutation of
parkinsonism type 20 (PARK20) related SYNJI gene ¢.4436C > T (p.Thr14791le) which was also seen in his
mother. Phenotypic similarity analysis showed the patient’s phenotype was correspond with the phenotype of
SCA19, and the variation locus of KCND3 gene ¢.1057A > G was highly conservative with homologous gene in
different species. Conclusions By means of the integration of clinical phenotype with the result of genetic
test, KCND3 gene ¢.1057A > G (p.Ser353Gly) carried in the patient is the pathogenic mutation.
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Figure 1  Head MRI showed severe cerebellar atrophy
(thick arrows indicate) and moderate brain stem atrophy (thin
arrow indicates). Axial T/WI (Panel la). Sagittal T.WI
(Panel 1b).
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Figure 2 The Sanger sequencing of KCND3 gene of the patient
and his parents. Heterozygous mutation of KCND3 gene ¢.1057A >
G (p.Ser353Gly) in the patient (red circle indicates, Panel 2a). No
KCND3 gene mutation in the patient’s father (red circle indicates,
2¢  Panel 2b) and mother (red circle indicates, Panel 2c).
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Figure 3 The Sanger sequencing of SYNJI gene of the patient

and his parents. Heterozygous mutation of SYNJI gene ¢.4436C >
T (p.Thr14791le) in the patient (red circle indicates, Panel 3a).

No SYNJI gene mutation in the patient’s father (red circle indicates, Panel 3b). Heterozygous mutation of SYNJI gene ¢.4436C>T (p.
Thr14791le) in the patient’s mother (red circle indicates, Panel 3c).
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Table 1. The core phenotype and corresponding CHPO/
HPO of the patient
Core phenotype CHPO HPO
Cerebellar atrophy UNIE£ HP: 0001272
(/NI ZE4i) Cerebellar atrophy
Head and neck involuntary A~ H FiZ3)  HP: 0004305
movements L Involuntary movements
CRERA A Eisgh)
Hygoreﬂexia JE S SIS HP: 0001265
O 52 5 9 55 ) Hyporeflexia
Involuntary ghaking head kR 5 i HP: 0002346
CRAS [ 32 5%80) Head tremor
Dysarthria Hy 5 ei%  HP: 0001260
(P45 e ) Dysarthria
Dysphagia A W R 3 HP: 0002015
(A WA ] ) Dysphagia

CHPO, China Human Phenotype Ontology , "' 3C A\ 2 3R b5 f FI 15 5
HPO, Human Phenotype Ontology, N 25 KRR #E 15 ; HP, Human
Phenotype, AT
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Figure 4 Conservation analysis showed the variation locus of
KCND3 gene c.1057A > G was highly conservative with the
homologous gene in different species.
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Table 2. Phenotypic similarity analysis of the patient

Phenotype Supported phenotype Unsupported phenotype

Gaze-evoked horizontal Unobvious

nystagmus

Saccadic pursuits Insufficient eye movement

Dysphagia Dysphagia

Cerebellar, gait, truncal, Unobvious

limb ataxia

Hyporeflexia Upper limbs hyporeflexia

Dysarthria Mild dysarthria

Postural tremor, slow, ~ Postural tremor

irregular (in some

patients)

Cerebellar atrophy Obvious cerebellar atrophy

Myoclonus Unobvious
Cognitive impairment MMSE 28

Impaired vibration sense Impaired vibration sense
at the ankles at left lower extremity

Variable age at onset,  Age at onset of 25 years
slowly progressive old

MMSE, Mini-Mental State Examination, fij 5 2 IR A 46 A 5 %
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