EMBO . P o T
= universite (i gt ) 96 . EUROPEAN JOINT I nserm )
C I. , ;;?‘ ;z’ el Faculté | de médecine "’.RARE DISEASES ® T mx

8 & v . . . _ _
d e St ra S b 0 u rg Gy o maieutique |et| sciences de la sante . Institut national Universitaires
Université de Strasbourg de la santé et de la recherche médicale de STRASBOURG

A novel cohort of Al Kaissi syndrome: functional studies of bi-allelic
variations of the CDK10 gene, about one case
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Introduction

CDK10 encodes a Cyclin Q-Dependent Kinase (CDK) expressed in almost all tissues and having a role in proliferation, transcription and splicing. The silencing of
CDK10/Cyclin Q couple promote the assembly and elongation of the primary cilial. CDK10 has been implicated in the Al Kaissi syndrome (#MIM617694, autosomal
recessive), a recently described ciliopathy, often associating major intrauterine growth retardation and postnatal growth delay, hypotonia, moderate to severe
intellectual disability, thin corpus callosum, dysmorphic facial features and spinal segmentation defects. Since 2017, only 14 individuals from 9 unrelated families have
been reported with mainly loss of function variations?. We have recently established a novel cohort of 15 individuals with a very suggestive phenotype of Al Kaissi
syndrome that carry bi-allelic variations in CDK10. Among the 16 identified variations (of all types), 7 remain so far of uncertain significance (like missenses, inframe
indel...) and therefore require validation studies. Here we described one case of the cohort and a part of its functional characterization involving in particular the
study of cell morphology (percentage of ciliated cells, length of the primary cilium) as well as the exploration of the Sonic HedgeHog (SHH) pathway.

Affected individuals and Methods

Results and discussion (example for patient A.ll.2)

* Affected individuals: e Quantitative study of CDK10 gene expression and qualitative impact on the CDK10
Recruitment thanks to ANDDI-Rares, ERN-ITHACA, GeneMatcher and transcript
Achropuce network.
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Results and discussion (example for patient A.ll.2)

e Patient A.ll.2 Figure 4: PCR from

: , , , _ cDNA of patient A.ll.2
Born from a Caucasian non-consanguineous union (Fig 1.A) with IUGR, with A. Gel deposition

severe post-natal growth retardation (-5 SD), developmental delay, thin B. Sanger sequencing
corpus callosum with enlarged ventricles, ASD (Atrial Septal Defect), (antisense strand)

dysmorphic features (Fig 1.B) and vertebral bodies segmentation defect
(C2-C3 fusion) (Fig 1.C).
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- CDK10 expression reduced by half for patient A.ll.2 with no difference after activation

* Genetic Analysis i} of ciliogenesis (-FCS) (Fig.3A and B). The 50% decrease in CDK10 expression appears to
Variant 1: Missense affecting a highly conserved amino acid : c.461T>C; be related to a contribution from both alleles (c.461T>C and c.628_630del) with 2
p.Leul54Pro (Fig.2A ; B) (variant of unknown significance, VUS, class 3). overlapping sequences from the CTG™ deletion (Fig.4A and B).
*
Variant 2: In frame deletion : ¢.628_630del; p.Leu211del (Fig.2C) (VUS). * Ciliary cellular phenotype and SHH pathway
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. G 50- E sl o T (ANOVA test: **** p <
= ——
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Figure 1: A. Pedigree. B. Front face photograph of patient A.ll.2. C. X-rays of the skeleton
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- The patient A.lIl.2 has more ciliated cells (n=900) (Fig.5B) and longer primary cilium
C e ] e . . . .
E S n N — (n=400) (Fig.5C), compared to the controls (n=5). SHH pathway activation is less
) 1 E P ol e important in the patient’s fibroblasts (Fig.6).
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This is the largest cohort of Al Kaissi patients. To date, functional analyses have validated
Figure 2: A. Visualization of the heterozygous missense using IGV (Integrative Genomics | | & out of 7 VUS. This work extends the clinical and mutational spectrum of Al Kaissi
Viewer) B. Bioinformatic prediction for the conserved amino acid p.Leul54Pro || syndrome and provides a better understanding of its natural history and its membership
C. Visualization of the heterozygous in frame deletion using IGV. in the heterogeneous group of ciliopathies. 1Guen etal., 2016, 2Windpassinger et al., 2017
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