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Novel KIAA1109 variants affecting splicing in a Russian family

with ALKURAYA-KUČINSKAS syndrome

To the Editor

Despite the application of chromosomal microarray analysis (CMA) and

whole exome sequencing (WES), the genetic diagnosis of fetal abnormalities

is still established in less than 50% of the cases.1 One of the reasons may be

the fact that our knowledge about genes associated with structural disorders

is not complete. There are at least several dozen genes that are intolerant to

functional variation and lethal in mice, but are not associated with human dis-

ease.2 It suggests that these genes could be under strong negative selection

and mutations in them lead to embryonic/fetal abnormality and death. Thus,

we assume that the number of genes implicated in the disorders of early

development might be much greater, but they escape our attention due to

restricted application of WES in diagnostics of fetal abnormalities.

Here, we report a Russian family with three miscarriages and fetal abnor-

malities. The family gave informed consent for this study, which was approved

by the Institutional Review Board. A 29-year-old female and her 31-year-old

husband were asymptomatic and did not have family history of the disease.

The couple's first pregnancy (II.1) resulted in a spontaneous miscarriage at 7 to

8 weeks. The second pregnancy (II.2) was terminated at 13 weeks of gestation

because of ultrasonographic fetal abnormalities. Cytogenetic testing of parents

revealed normal karyotype. During the third pregnancy (II.3), the following

ultrasound anomalies were observed at 14.1 weeks: bilateral ventriculomegaly,

arthrogryposis (radial clubhand, bilateral clubfoot, flexed deformity of hip, knee

and ankle joints), bilateral pyelectasis, increased thickness of the nuchal-fold,

hypoplastic and low set ears, a defect of the interventricular septum was sus-

pected (Figure 1C). The family opted for pregnancy termination and genetic

analysis.

CMA of the DNA extracted from chorionic villus sampling (CVS) revealed

no chromosomal pathology. Subsequent WES of fetal DNA (average on-

target coverage 95.4×) did not identify any disease-causing variants in known

genes at the time of the report. Nevertheless, we identified two novel intronic

variants in the KIAA1109 gene: NM_015312.3:c.1932-3A>G, NM_015312.3:

c.2613+1G>A. This gene has not been associated with any hereditary disease,

but one loss-of-function variant was reported in homozygous state in a

patient with similar clinical manifestations.3 Sanger sequencing analysis

revealed that the polymalformative fetus had compound heterozygous

KIAA1109 variants (Figure 1B).

We performed analysis of KIAA1109 pre-mRNA splicing using reverse

transcription polymerase chain reaction of RNA obtained from parents'

blood samples. We showed that c.1932-3A>G variant disrupts native

splicing, resulting in a two-nucleotide extension of exon 17 (Figure 1E) and

leads to a frameshift and truncated protein: NP_056127.2:p.(S645Gfs 32).*

While c.2613+1G>A variant leads to a skipping of exon 20 (Figure 1F),

resulting in skipping of 46 amino acids NP_056127.2:p.(V825_Q872del).

During our work, Gueneau et al4 first described Alkuraya-Kucinskas syn-

drome (MIM 617822), which is caused by homozygous and compound

heterozygous variants in the KIAA1109 gene. Clinical manifestations of this

syndrome combine severe brain malformations (in particular, ventriculome-

galy) and arthrogryposis. Besides that, it includes club foot and heart defects.

All these defects were observed in the examined fetus. It allows us to confirm

pathogenicity of the identified variants.5

One year after, the fourth pregnancy occurred in a spontaneous attempt.

It was a dichorionic twin pregnancy, in which fetus II.4.1 did not reveal ultra-

sonographic abnormalities at 11 to 12 weeks, while fetus II.4.2 presented

bilateral ventriculomegaly, increased thickness of the nuchal-fold, arthrogry-

posis, abnormal fixed feet position, altered profile and atrioventricular canal

defect (Figure 1D). Cytogenetic testing of DNA from CVS revealed 46,XY kar-

yotype of both fetuses. Sanger sequencing revealed that fetus II.4.1 had one

variant c.1932-3A>G, while fetus II.4.2 had both pathogenic alleles. Based on

the analysis, the selective termination of II.4.2 was performed at 12 to

13 weeks. The pregnancy with fetus II.4.1 continued normally and resulted in

the birth of a healthy baby.
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FIGURE 1 Pedigree of the Russian family carrying novel variants (A). Sanger sequencing results from DNA of the parents (B).KIAA1109

Ultrasound scan of affected fetuses: II.3 (C) and II.4.2 (D). RT-PCR analysis of RNA of the parents and two controls for c.1932-3A>G (E) and for

c.2613+1G>A (F) variants. RT-PCR, reverse transcription polymerase chain reaction [Colour figure can be viewed at wileyonlinelibrary.com]
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