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[ Abstract | Objective: To analyze the clinical and genetic characteristics of children
with autosomal dominant neurodevelopmental disorders caused by kinesin family member
1A (KIF1A) gene variation. Methods: Clinical and genetic testing data of 6 children
with KIFIA gene de novo heterozygous variation diagnosed in Shanghai Children’s
Medical Center Affiliated to Shanghai Jiao Tong University School of Medicine from the
year 2018 to 2020 were retrospectively analyzed. Pathogenic variants were identified
based on whole exome sequencing, and verified by Sanger sequencing. Moreover, the
effect of variants on three-dimensional structure and stability of protein was analyzed by
bioinformatics. Results: Among 6 patients there were 4 males and 2 females, and the age
of consultation varied from 7 months to 18 years. All cases had varying degrees of motor
developmental delay since childhood, and 4 of them had gait abnormalities or fell
easily. In addition, 2 children were accompanied by delayed mental development, epilepsy
and abnormal eye development. Genetic tests showed that all 6 cases had heterozygous
de novo variations of KIFIA gene, including 4 missense mutations ¢.296C>T (p.T99M),
c. 761G>A (p.R254Q), ¢.326G>T (p. G109V), c.745C>G (p.L249V) and one splicing
mutation c.798+1G>A, among which the last three variants have not been previously
reported. Bioinformatics analysis showed that G109V and 1249V may impair their
interaction with the neighboring amino acid residues, thereby impacting protein function
and reducing protein stability, and were assessed as “likely pathogenic”. Meanwhile,
¢.798+1G>A may damage an alpha helix in the motor domain of the KIF1A protein, and
was assessed as “likely pathogenic”. Conclusions: K/FIA-associated neurological
diseases are clinically heterogeneous, with motor developmental delay and abnormal
gait often being the most common clinical features. The clinical symptoms in T99M

carriers are more severe, while those in R254() carriers are relatively mild.

[ Key words] KIFIA gene; Autosomal dominant; De novo mutation; Motor develop-

mental delay
[J Zhejiang Univ (Med Sci), 2023, 52(6): 693-700.]

[ F5R&IE | I3 & & K& 7 1A (kinesin family member 1A, KIF1A) ; A2 3 = &%
B2 (adenosine triphosphate, ATP) ; 4% 3¢ 7R 4 )~ i 2 45 2% B RCHEAL T 5 55 69 AP 22 &
M A= 42 E (neurodegeneration and spasticity with or without cerebellar atrophy or cortical
visual impairment, NESCAVS) ; 72 Z £ & K& 30 2! (spastic paraplegia type 30, SPG30) ;
WAE MR Fe B) £ AY 2 9% K 2 A (hereditary sensory neuropathy type [1C, HSN2C) ;
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Table 1 Clinical characteristics of 6 patients with variants in the KIF1A gene
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Figure 1 Sanger sequencing results of the three novel variants of
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Figure 2 The three-dimensional structure of the novel missense mutations of KIF1A protein
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2 RNA U 7 R F 24 ) 7= BrhJe5 28 20 B (=13

2023 4 11 A 27 H , (GEiEBE 2 ) (Advanced Science) 15 2k T8 T Wi T K 2% & 2 e 5 16 B8 2082 P BA 19 0F 5% ki SR
“Pan-cancer single-nucleus total RNA sequencing using snHH-Seq” (DOI:10.1002/advs.202304755) . & CHRIE T —Ff =3
B 2 BUE A AN I % B RNA I 7 B snHH-seq (high-throughput and high-sensitivity single-nucleus total RNA
sequencing) , I I iR 2 i T BE45 O FIIRE 70 457 FRLAN MG 077 Iivysa PR A0 M PRI , 4 T A AT el 2 S A B, L
TRKF GRS S R B AN AT, Ay A T RAR A R Bk R 43 T ML B9 JE A, D R 2 T U R YT 4
SRR .

TSN DL E Sk LS | ) AT AR 5 | SRS 45 5 AR O U 77 & EJF R T snHH-seq, I @257 T FEA A /- AT s A2 A T
B - Ml A AT snHH-seq $00CH o A1 FH 40 A A7 B 20 B, A B T 6T I B S A 20 A A BRE A L R0 T 200 B e s v, O
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5T A 51K snHH-seq 4387 T 32 43 I R4 R I A A (043 il 98 P 2m B F N IR 98 e IO 245 W i 1.
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