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BACKGROUND TABLE 1: CLINICAL FEATURES OF PATIENTS

De novo alterations are increasingly acknowledged as a significant etiology of

neurodevelopmental disorders such as intellectual disability (ID) and autism spectrum disorder
(ASD)'. c.410C>T (p.T137M) c.415C>T (p.P139S) c.790G>A (p.D264N)

For genetically heterogeneous disorders such as developmental delay and ID, diagnostic exome De novo De novo De novo

sequencing (DES) can identify a genetic etiology in up to 30% of cases when traditional genetic Domain Regulatory - “F-box  |Regulatory - "F-box binding|  Zn-finger DNA-binding
testing is inconclusive?. binding motit” motif” domain
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Alteration

During the past decade, substantial advancements have been made in elucidating the genetic Age 2yrs 15yrs 16yrs
causes of neurodevelopmental disorders. However, over half of individuals with Neuro Decreased tone in upper

neurodevelopmental disorders still do not have an identified genetic etiology?. muscular Hypotonia Hydpyirrteognlj?;tﬁg;us extremities, increased tone

Herein, we report three unrelated affected individuals with de novo missense alterations in the issues in lower extremities
KLF7 gene detected by DES.

Located on chromosome 2g33.3, the KLF7 gene encodes the Kriippel-like factor 7 (KLF7), a
transcription factor belonging to the family of Kriippel-like factors characterized by the presence Language/
of cys2-his2 (C2H?2) zinc fingers and sequence homology to the Drosophila segmentation gene
product Krtippel.
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KLF7 has been implicated in several developmental processes and may be involved in the
regulation of postmitotic differentiation of progenitor cells and neuronal morphogenesis-.
Our study provides strong evidence for the pathogenicity of KLF7 alterations and suggests a
phenotype for individuals with alterations in the KLF7 gene. ISsues
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METHODS NOVEL CANDIDATE GENE ANALYSIS

= Affected individuals were identified
through GeneMatcher®. All affected
individuals had clinical DES as part of a
trio wherein the proband and both
parents were sequenced. There was no
known history of consanguinity in any
of the families.

Candidate gene for 2g33.3-g34 microdeletion syndrome:

: = C(Clinical features - autistic and Rett-like features, developmental delay, microcephaly,
InteraCtmg hypotonia, psychomotor retardation and mild dysmorphia.’?

Proteins Gene function and expression:

Function In vivo » KLF7 has restricted high levels of expression in many embryonic brain regions such as the
and Mouse olfactory bulb (OB), cerebral cortex, hippocampus, mesencephalon, and subventricular zone,
Expression which reflects an essential role in neural development.»

Analysis of Characterized Genes was KLF7-interacting proteins:

negative. | | = FBXO38: Transcriptional coactivator of KLF/. Heterozygous mutations in FBXO38 gene
2933.3-q34 . cause distal hereditary motor neuronopathy type IID (OMIM: 615575) - distinct form of
Analvsis of N | Candidate G Micro- In vitro distal spinal muscular atrophy which initially manifests as calf weakness - mutation unable
natysis or Nove . andidate .enes was deletion to activate KLF7 target genes, led to impairment of neurite outgrowth in primary motor
performed as previously described.’ Cellular neurons.4
Syndrome '

= [1CAM gene: KLF7 target gene, encoding the neural cell adhesion molecule L1. Roles in
neuronal migration, axon growth and guidance and synaptic plasticity in both the central and

peripheral nervous systems.” X-linked recessive mutations cause hydrocephalus, mental

KLF4 bound to DNA (PDB: 4MSE)°. retardation, aphasia, spastic paraparesis and adducted thumbs (OMIM: 303350, 307000).
The program Coot® was used to change = In vivo gene modification:

The structure of KLF7 with DNA was
modelled on the crystal structure of

the amino acids that differed between = Homozygous K/f7 null mice died within the first three days of life with very little or no milk in their stomachs, hypopnea and cyanosis. These mice showed defects in neurite
the sequences of KLF4 and KLF7. Model outgrowth, axonal misprojection within the nervous system including the olfactory and visual systems, cerebral cortex and hippocampus, abnormal corpus callosum (CC)

graphics were generated using Pymol.° and reduced dendritic branching in the hippocampus.'®
Motifs were identified using the web = In vitro gene modification:

server ELM.I" Disorder was predicted by = RNAi-mediated downregulation of KLF7 gene expression causes silencing of genes crucial for neuronal differentiation, namely MAPZ2 and TrkA, causing a failure of shKIf7-
IUPRED.!2 PC12 stable clones to differentiate into neurons.”
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