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pathogenicity: PVS1, PM2 and PP4. Parental sample
testing confirmed the maternal origin of the frameshift
variant (Fig. 2). The paternal sample did not carry this
frameshift mutation. The result of exome sequencing
was confirmed by Sanger sequencing (Fig. 3). The frame-
shift variant was inherited from his mother. We detected
a deletion encompassing the whole CLN5 gene in pro-
band by CNV analysis, and the deletion was absent from
parents (Fig. 4). This deletion was de novo and large,
containing more than 70 Refseq genes including a hap-
loinsufficient gene EDNRB (OMIM 131244). We listed
Refseq genes and their putative function in an additional

table (Additional file 1: Table S1). This deletion can be
classified as pathogenic and is described as arr.
13q21.33q31.3 (72,306,245–79,485,372) × 1dn. Thus the
homozygous frameshift mutation is actually a hemizy-
gous mutation which is unmasked by the heterozygous
deletion.

Discussion and conclusions
The majority of CLN5 pathogenic and likely pathogenic
variants in ClinVar (https://www.ncbi.nlm.nih.gov/clin-
var/?term=CLN5%5Bgene%5D, accessed Dec.12018) are
null variants including 31 frameshift, 15 nonsense, 3

Fig. 1 Patient with strabismus and gazing fixation (a); spastic rigid legs (b)

Fig. 2 The frameshift mutation was detected in the genomes of proband (a) and mother’s sample (c) but not in father’s sample (b)
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Fig. 3 Sanger sequencing chromatograms show a frameshift variant c.718_719delAT/ p.Met240fs in the proband (a) and his mother (b), not in
his father (c)

Fig. 4 CNV analysis revealed a heterozygous deletion on chromosome 13 at 13q21.33q31.3(72,306,245–79,485,372) in proband (a), the deletion
was absent from the paternal (b) and maternal (c) chromosomes
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Supplementary information
Supplementary information accompanies this paper at https://doi.org/10.
1186/s12881-020-01039-5.

Additional file 1 : Table S1. The 74 Refseq genes in the deleted region
of chromosome 13. The table includes gene name, OMIM number and
their putative function. Some are pseudogenes or non-coding RNA with-
out known functions.

Additional file 2 : Figure S1. The age of onset of CLN5-related features
based on published cases. These symptoms include visual failure, motor
impairment, walking ability loss, intellectual disability, language impair-
ment, seizure, ataxia. The X-axis shows the age at symptom onset. Red ar-
rows indicate the age of onset of our patient for the respective features.
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CLN5: Neuronal ceroid lipofuscinosis type 5; NCLs: Neuronal ceroid
lipofuscinoses; CNVs: Copy number variants; vLINCL: variant late infantile
neuronal ceroid lipofuscinosis; MRI: Magnetic Resonance Imaging
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