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CLN5 mutations are frequent in juvenile and

late-onset non-Finnish patients with NCL

ABSTRACT

Objectives: To explore a potential expansion of the phenotypic and genotypic characteristics of
Finnish variant late-infantile neuronal ceroid lipofuscinosis (NCL), we screened a collection of 47
patients with clinically diagnosed NCL in whom no molecular diagnosis had been made.

Methods: We used PCR amplification of genomic DNA, followed by fluorescent-labeled dideoxy-
nucleotide chain termination sequencing and multiplex ligation-dependent probe amplification, to
screen our cohort of patients for mutations in CLN5. We collected ethnic background, clinical, and
pathologic information, as available, to clarify the breadth of CLN5 disease expression and to
explore possible genotype-phenotype correlations.

Results: We identified 10 patients with pathogenic CLNS mutations, including 11 mutations not
previously described: 4 missense, 5 out-of-frame insertion/deletion mutations, and 2 large intra-
genic deletions. We also documented 3 previously reported CLN5 mutations. The age at disease
onset in this cohort is predominantly juvenile rather than late infantile. Importantly, we have iden-
tified 2 adult-onset patients who share a common pathogenic allele. The majority of patients
presented with motor and visual impairments and not seizures. In those patients with available
longitudinal data, most had progressed to global neurodevelopmental and visual failure with sei-
zures within 1 to 4 years.

Conclusions: Our study suggests that CLN5 mutations 1) are more common in patients with neu-
ronal ceroid lipofuscinosis (NCL) than previously reported, 2) are found in non-Finnish NCL pa-
tients of broad ethnic diversity, and 3) can be identified in NCL patients with disease onset in adult
and juvenile epochs. CLN5 genetic testing is warranted in a wider population with clinical and
pathologic features suggestive of an NCL disorder. Neurology®™ 2010;74:565-571

GLOSSARY

EM = electron microscopy; MLPA = multiplex ligation-dependent probe amplification; mRNA = messenger RNA; NCL =
neuronal ceroid lipofuscinosis; PTC = premature termination codon.

The neuronal ceroid lipofuscinoses (NCLs) are a group of genetically inherited neurodegenera-
tive diseases exhibiting both locus and phenotypic heterogeneity. The incidence of NCL varies
widely but has been estimated to be between 1:56,000 to 1:67,000 in the United States.! The
common characteristics of this group of diseases include progressive cognitive and motor dete-
rioration, seizures, visual loss, dementia, and early death. The disease phenotype usually pre-
sents during infancy or early childhood and rarely in adolescence and adulthood.*?

Three classic childhood forms of NCL exist (infantile NCL, CLNI; late-infantile NCL, CLNZ;
and juvenile NCL, CLN3), with broad ethnic diversity.*® Four variant late-infantile forms have
been genetically mapped (CLN5, CLN6, CLN7, and CLNS8) and were originally reported to be
restricted to specific ethnic groups.”'> Mutations in CLN5 were originally reported in the Finnish
and Northern European populations, where a major mutation (CLN5 Fin major) was present in 17
families, a minor mutation (CLN5 Fin minor) was present in 1 family, and a mutation of non-
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