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CDKL5 variants: Improving our understanding of a rare
neurologic disorder

ObjectiveToprovide new insights into the interpretation of genetic variants
in a rare neurologic disorder, CDKL5 deficiency, in the context of population
sequencing data and an updated characterization of the CDKL5 gene.

MethodsWe analyzed all known potentially pathogenic CDKL5 variants by combining data from large-scale
population sequencing studies with CDKL5 variants from new and all available clinical cohorts and combined
this with computational methods to predict pathogenicity.

Results The study identified several variants that can be reclassified as benign or likely benign. With the
addition of novel CDKL5 variants, we confirm that pathogenic missense variants cluster in the catalytic domain
of CDKL5 and reclassify a purported missense variant as having a splicing consequence. We provide further
evidence that missense variants in the final 3 exons are likely to be benign and not important to disease
pathology. We also describe benign splicing and nonsense variants within these exons, suggesting that isoform
hCDKL5_5 is likely to have little or no neurologic significance. We also use the available data to make
a preliminary estimate of minimum incidence of CDKL5 deficiency.

Conclusions These findings have implications for genetic diagnosis, providing evidence for the reclassifi-
cation of specific variants previously thought to result in CDKL5 deficiency. Together, these analyses support
the view that the predominant brain isoform in humans (hCDKL5_1) is crucial for normal neurodevelopment
and that the catalytic domain is the primary functional domain.
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Factors influencing the age at onset in familial fronto-
temporal lobar dementia: Important weight of genetics

Objective To quantify the effect of genetic factors and generations
influencing the age at onset (AAO) in families with frontotemporal lobar
dementia (FTD) due to C9ORF72 hexanucleotide repeat expansions and
GRN mutations.

Methods We studied 504 affected individuals from 133 families with
C9ORF72 repeat expansions and 90 FTD families with mutations in GRN, 2
major genes responsible for FTD or amyotrophic lateral sclerosis. Intrafamilial correlations of AAO were
analyzed, and variance component methods were used for heritability estimates. Generational effects on hazard
rates for AAO were assessed using mixed-effects Cox proportional hazard models.

Results A generational effect influencing AAO was detected in both C9ORF72 and GRN families. Never-
theless, the estimated proportion of AAO variance explained by genetic factors was high in FTD caused by
C9ORF72 repeat expansions (44%; p = 1.10

e−4
), 62% when the AAO of dementia was specifically taken into

account (p = 8.10
e−5

), and to a lesser degree in GRN families (26%; p = 0.17). Intrafamilial correlation analyses
revealed a significant level of correlations in C9ORF72 families according to the degree of kinship. A pattern of
intrafamilial correlations also suggested potential X-linked modifiers acting on AAO. Nonsignificant correlation
values were observed in GRN families.

ConclusionsOur results provide original evidence that geneticmodifiers strongly influence the AAO inC9ORF72
carriers, while their effects seem to be weaker in GRN families. This constitutes a rationale to search for genetic
biomarkers, which could help to improve genetic counseling, patient care, and monitoring of therapeutic trials.
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