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Previously undescribed genetic variants, a brief description of the phenotype. 
Patient D171. SMARCA2 NM_003070.5:c.1258C>T; NP_003061.3:p.(Arg420Cys) 

Pathogenic variants in this gene are often described in NIDD with hypotonia and 

behavioral deviations  [1]; they also occur in Nicolaides-Baraitser [2] and Coffin-Siris syndromes 

[3]. According to HGMD, missense substitutions located closer to the N-terminal region of the 

protein are more often described in NIDD, while substitutions at the C-terminus are more often 

described in Coffin-Siris and Nicolaides-Bareitser syndromes. There appears to be no dependency 

of the clinical features on the location of the variants within or outside the functional domain. Our 

proband was an 11-year-old boy, the identified variant the closest to the N-terminus among all 

those described, which suggests that it should lead to a milder clinical picture without pronounced 

dysmorphias, which we nevertheless observed in the patient’s phenotype: triangular face, down-

slanting palpebral fissures, everted nostrils. The patient's speech consisted of syllables, there are 

also signs of autism and dysarthria. The variant is located in the HAS domain and can disrupt the 

binding of the putative global transcription activator SNF2L2 (SMARCA2) to DNA. 

Patient D177. ACTL6B NM_016188.5:c.554T>C; NP_057272.1:p.(Leu185Pro) 

Variants in the ACTL6B gene can lead to pathology in both in the heterozygous and in the 

homozygous state. At the same time, according to the literature, the development of recessive 

forms of NIDD is mainly caused by LoF variants (stop-gain, frameshift variants), while dominant 

forms are caused by gain-of-function variants (mainly missense) [4] (Figure S1). Most patients 

with ACTL6B-associated ID are characterized by severe developmental delay, epileptic 

encephalopathy, and spasticity [4,5], however, patients with autism and NIDD alone have also 

described [6]. One family that we studied included 3 siblings with a clinical picture of IDD of 

varying severity. Of the dysmorphic features, only hypotelorism was observed in all three siblings; 

the 3-year-old boy showed epileptic activity on the EEG, but no seizures were registered, the 

middle 14 years old sister had febrile seizures once, and the older brother who suffered from 

progressive epilepsy for 10 years died at the age of 17 from a fall. Exome sequencing revealed a 

homozygous p.Leu185Pro variant in the proband, while the same variant was detected in the 

homozygous state in siblings by Sanger sequencing. 

 

Figure S1. Distribution of variants in the ACTL6B gene, exons 1-10. 
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Though missense variants are known to cause dominant forms of the disease, there is a 

p.Leu206Pro variant (Figure S1), which is located close to the variant identified in this work and 

shown to have the same effect on differentiating neuronal cells as the LoF variants [4], that cause 

the recessive form. The ACTL6B gene encodes a tissue-specific subunit of the BAF complex, 

BAF53b, which is required for postmitotic neural development [7]. In view of this, ACTL6B-

associated IDD can also be classified as a BAFopathy. 

Patient D198. RAI1 NM_030665.4:c.629C>G; NP_109590.3:p.(Pro210Arg) 

This gene has been known since the 20th century as the cause of the frequent Smith-

Magenis syndrome [8]. In most cases, this syndrome is caused by a ~4Mb deletion at the 17p11.2 

locus. However, 5-10% of cases are due to SNV in the RAI1 and often have a milder phenotype 

[9]. In addition, missense variants are described in NIDD [10] and autism [11]. In this study, a de 

novo missense variant p.Pro210Arg was detected in a 14-year-old girl; the clinical picture did not 

contradict the Smith-Magenis syndrome, but was insufficient to establish this diagnosis clinically. 

The patient was characterized by obesity, epicanthus, hypoplasia of the middle third of the face, 

long filter, wide hands and feet, autoaggression, and decreased pain sensitivity. In contrast to 

patients with the classical form of the syndrome, the patient had normal height; neither hypotension 

nor ophthalmic and otolaryngological abnormalities were detected; a small number of minor 

developmental anomalies that were not very pronounced were observed. No functional domains 

have been identified  in this region, but according to the Uniprot data, region 1-261 is predicted to 

be “Disordered” and may contain parts that are responsible for interaction with other proteins. 

Patient D298. GRIN1 NM_007327.4:c.1918G>C; NP_015566.1:p.(Ala640Pro) 

GRIN1-associated pathology is the closest in its clinical manifestations to isolated ID. 

Phenotypic features are variable and often absent, with hypotension as the most common feature; 

sometimes seizures and hyperpyretic disorders are described [12]. The disease can be inherited by 

both AD and AR types, although AR forms have a more severe course with a generally similar 

clinical picture, which is due to a dominant-negative effect [13]. A de novo variant p.Ala640Pro 

was detected in an 18-year-old girl with NIDD and microcephaly; no facial abnormalities and no 

epileptic activity on the EEG were observed. This variant is located in the transmembrane helix 

and can enhance the function of transmembrane calcium ion import into the cytosol [13], which 

leads to the gain-of-function effect and the dominant form of the disease, respectively. 

Patient D332. NEXMIF NM_001008537.3:c.2667G>A; NP_001008537.1:p.(Trp889Ter) 

Pathogenic variants in the NEXMIF lead to X-linked IDD, type 98. The disease is often 

accompanied by myoclonic atonic epilepsy, which is superimposed on eyelid myoclonus; some 

patients had IDD without epilepsy, which was more severe in males. All described variants are 

LoF [14]. The variant p.Trp889Ter was identified in a 2-year-old boy. The identified stop codon is 
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located further than most of the previously described pathogenic variants (ranging from 146 to 856 

codons), which may explain the milder phenotype – the boy had only a laterally compressed skull. 

The variant p.(Trp889Ter) disrupts the neurite extension and migration factor that is involved in 

neurite outgrowth by regulating intercellular adhesion via the N-cadherin signaling pathway [15]. 

Patient D336. TRIP12 NM_004238.3:c.3759_3760del; 

NP_004229.1:p.(Gly1254IlefsTer36) 

This gene is associated with autosomal dominant IDD, type 49, accompanied by 

nonspecific facial dysmorphism and in some cases autism [16]. The severity of the clinical picture 

does not depend on the type of variant identified [17]. A 4-year-old girl with mild motor 

developmental delay and mild facial dysmorphism (macrostomia, long filter, adhering lobes), 

without epileptic activity on the EEG and seizures, had a frame-shift variant p.Arg1253fs., leading 

to the loss of function of E3 ubiquitin-protein ligase (TRIP12) involved in the ubiquitin fusion 

degradation pathway and the regulation of DNA repair. 

Patient D364. PGAP3 NM_033419.5:c.827C>T; NP_219487.3:p.(Pro276Leu) 

The disease caused by pathogenic variants in this gene is one of six in the phenotypic series 

of hyperphosphatasia and IDD. The severity of clinical manifestations of the disease are varies 

from severe syndromic forms with multiple organ defects to NIDD [18]. PGAP3-associated IDD 

is an autosomal recessive disease characterized by psychomotor retardation and postnatal 

microcephaly [19]. The patients in this study were 10- and 9-years-old sisters with severe 

developmental delay, thickened nose bridge, joint hypermobility and normal head size. The 

examination revealed a homozygous missense variant p.Pro276Leu in both girls. The level of 

alkaline phosphatase was increased to 809U/L (normal level: 129-417) and 1059U/L respectively, 

which functionally reflects a disruption of the glycosylphosphatidylinsitol pathway. 

Patient D375. DYRK1A NM_001396.5:c.572_575del; NP_001387.2:p.(Lys191ThrfsTer6) 

Autosomal dominant IDD, type 7, accompanied by microcephaly, nonspecific facial 

dysmorphias and MRI changes, as well as autistic behavioral traits and epilepsy [20]. The patient, 

a 13-year-old boy, had motor developmental delay, epilepsy, microcephaly, wide interdental 

spaces, protruding incisors, lower micrognathia, long eyelashes with irregular growth, divergent 

strabismus, high-backed nose, obesity, thin long fingers, and flat feet. A de novo frameshift variant  

p.Lys191fs was found in the DYRK1A. This variant has been previously described in a patient with 

autism, [21] and has been shown to result in the loss of function of dual specificity tyrosine-

phosphorylation-regulated kinase 1A. 

Patient D473. ADNP NM_015339.5:c.2155del; NP_056154.1:p.(Tyr719ThrfsTer9) 

Pathogenic variants in the ADNP have been described in the Helsmoortel-van der Aa 

syndrome; the protein product of this gene interacts with the BAF complex, however, the 



4 
 

phenotypic manifestations of the syndrome are polymorphic and often nonspecific. The only 

important distinguishing feature of this syndrome is early teething [22]. In recent years, however, 

mutations in the ADNP gene have also been shown to be one of the most common causes of IDD 

with autism [23]. In this study, we identified a frameshift variant p.Tyr719ThrfsTer9 in a 4-year-

old boy with intellectual disability, tower-shaped skull, protruding forehead, flat occiput, 

highlighted eyebrows, tented upper lip, clinodactyly of the 5th fingers, valgus legs and feet, and 

micropenis. 

Patient D473. BRD4 NC_000019.9:g.15349980_15349986dup; 

NP_490597.1:p.(Glu1225GlnfsTer16) 

In the literature, 5 patients with pathogenic variants in the BRD4 have been described 

[24,25]. The facial phenotype of some patients is similar to Cornelia-de Lange syndrome 

(microcephaly, synophrys, long eyelashes, depressed nasal bridge, uptilted nasal tip, and low-set 

ears) [25]. Genetic and phenotypic polymorphism is not well understood. The patient in this study 

was a 29-year-old man with poor posture, narrow palpebral fissures, small hands and feet. Exome 

sequencing revealed a frameshift variant p.Glu1225fs. This variant is located in exon 18 (out of 

20), that is, much closer to the end of the protein then the previously described variants in exons 4 

and 6, which may explain the different phenotype compared to the previously described patients 

who had a disrupted NET domain which mediates interaction with a number of chromatin proteins 

involved in the regulation of transcription. 

 

Patients D543 and D601. SCN2A NM_021007.3:c.1499_1500del; 

NP_066287.2:p.(Glu500AlafsTer21) and NM_021007.3:c.2380G>A; 

NP_066287.2:p.(Gly794Arg) 

Pathogenic variants in this gene can cause several distinct conditions such as autism [26], 

early epileptic encephalopathy [27] and NIDD [28] grouped into developmental epileptic 

encephalopathy and type 11 (MIM: 613721). In addition, episodic ataxia and familial benign 

infantile seizures have been described. In total, more than 400 different pathogenic variants in the 

gene have been described. The LoF variants are more common in IDD, while missense 

substitutions are more common in early epileptic encephalopathy [29]. We identified two variants 

in this gene in two unrelated patients. A 5-year-old boy with delayed motor development, 

hypotension and obesity had a de novo frameshift variant  p.Lys499fs. Another 5-years-old boy 

without any abnormalities, except IDD, had a de novo missense variant p.Gly794Arg was detected, 

located in one of four internal repeats (with 5 hydrophobic segments and 1 positively charged 

segment). It can lead to channel dysfunction. Both boys showed no epileptic activity on the EEG. 
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Patient D543. AHDC1 NM_001029882.3:c.1181_1182del; 

NP_001025053.1:p.(Cys394SerfsTer122) 

In 2014, F. Xia et al. described AHDC1-associated pathology as a syndromic speech 

disorder with hypotension and sleep apnea [30], after which it was named the Xia-Gibbs syndrome. 

Subsequently, H. Yang et al. in 2015 described the same disease as an IDD with nonspecific clinical 

features, since the features of dysmorphogenesis are not characteristic of all patients [31]. In our 

study, the patient was a 6-year-old girl with motor retardation, moderate atrophic changes and 

periventricular leukopathy on MRI and phenotypic features (sparse dry hair, low auricles, 

enophthalmos, superciliary arch hypoplasia, ulnar deviation of the 1st finger, brachydactyly of the 

fingers). Examination revealed a de novo frameshifted variant of p.Cys394fs, which leads to the 

loss of function of AT-hook DNA-binding motif-containing protein 1. 

Patient D659. DNMT3A NM_175629.2:c.1443C>A; NP_783328.1:p.(Tyr481Ter) 

DNMT3A-associated overgrowth syndrome or Tatton-Brown-Raman syndrome in honor of 

Katherine Tutton-Brown and Naznin Raman who first described it [32]. The main clinical 

manifestations of the syndrome are IDD and high height (80%), in addition, joint hypermobility, 

obesity, autism and seizures are often observed [32]. The proband was 10-year-old boy with 

macrocephaly and complaints of learning difficulties, progressive visual impairment, and rapid 

fatigue; he was found to have a de novo variant p.Tyr481Ter that leads to the loss of function of 

DNA (cytosine-5)-methyltransferase 3A. The boy's height was at the upper limit of normal, 

hypermobility of the joints and dysmorphic features (downslanting palpebral features, epicanthus, 

convergent strabismus, backward-rotated ears, thin upper lip, protruding incisors, crowded growth 

of teeth) were observed. 

Patient D680. POGZ NM_015100.4:c.600dup; NP_055915.2:p.(Gly201TrpfsTer114) 

Pathogenic variants in this gene were identified in a group of patients with IDD and autism, 

the researchers identified common phenotypic features among them and suggested that this 

disorder is syndromic [33]. Subsequently, POGZ-associated IDD was named the White-Sutton 

syndrome. However, the presence of these features does not make it possible to distinguish this 

condition from other similar conditions, therefore, it is incorrect to call it syndromic and the name 

has not taken root in the literature [34]. The proband, a 7.5-year-old boy with epileptic activity on 

the EEG and no history of seizures, had enlarged mammary glands and vellus hair on his arms. 

The features of the facial phenotype were not pronounced: low-set ears with massive adherent 

lobes, high palate, short upturned nose. Examination revealed a de novo heterozygous variant 

p.Gly201fs which leads to a frameshift and formation of a premature stop codon at position 315. 

Patients D685. SATB2 NM_015265.4:c.414_415del; NP_056080.1:p.(Val139GlyfsTer69) 

and  D886 NM_015265.4:c.696dup; NP_056080.1:p.(Lys233Ter) 
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SATB2-associated syndrome (Glass syndrome) is a recently described disorder 

characterized by developmental delay/mental retardation with no or limited speech development, 

craniofacial anomalies, behavioral problems, dysmorphic features, and palate and dental 

anomalies [35]. In some sources, the disease is described as an IDD with cleft palate [36] or 

SATB2-associated disorder with a Rett-like phenotype [37]. We identified two variants in this gene 

in two unrelated patients. Patient 1 was an 11-year-old girl with motor developmental delay and 

epilepsy. Examination revealed microcephaly, high forehead, deformed ears, hypertelorism, long 

filter, high palate, oligodontia, anomaly in the location and structure of the teeth, sharp chin, 

pterygoid shoulder blades, dolichomorphic limbs, arachnodactyly of the lower and upper limbs. 

NGS identified revealed a de novo frameshift variant p.Thr138fs. Patient 2 was a 9-year-old boy 

with delayed motor development, mild periventricular leukopathy on MRI, microcephaly, facial 

dysmorphism (microstomia, narrow lips, high palate, multiple dental caries, dysplastic soft 

backward-rotated auricles). NGS identified a de novo stop-gain variant p.Lys233_Val234delinsTer. 

Both variants lead to the loss of function of DNA-binding protein SATB2. 

Patient D737. TUBB NM_178014.4:c.623_624del; NP_821133.1:p.(Tyr208Ter) 

One of the clinical manifestations of pathogenic variants in the TUBB gene is congenital 

malformations of the brain, manifested by focal polymicrogyria and microcephaly [38]. Also, 

pathogenic de novo variants in the region of the N-terminus of TUBB are associated with the 

"Michelin syndrome" characterized by ring-shaped skin folds on the limbs of children under the 

age of 3 years and IDD [39]. In the literature, only missense variants are described as the cause of 

the disease, however, TUBB has a high sensitivity to LoF variants (pLI = 0.98). In this study, the 

proband was a 39-year-old male patient with a history of delayed motor development, normal 

height and weight and an extra Y chromosome. Examination revealed kyphosis in the 

thoracolumbar region, strabismus, ocular hypertelorism, short filter, and protruding lower jaw. 

NGS identified a heterozygous de novo variant p.Tyr208fs. Previously undescribed features, such 

as thoracolumbar kyphosis, protruding mandible, and normal head circumference, may be 

associated with a previously undescribed type of LoF variant. 

Patient D755. ZBTB18 NM_205768.3:c.583C>T; NP_991331.1:p.(Arg195Ter) 

This gene are is associated with an autosomal dominant IDD, type 22, which can be 

accompanied by various clinical features, including microcephaly, anomalies of the corpus 

callosum, and seizures [40]. The patient was a 6.5-year-old boy with microcephaly and 

periventricular leukomalacia on MRI. On examination, tall stature, clinodactyly of the little fingers 

of the hands, motor awkwardness when walking, flat-valgus feet were noted. NGS revealed a de 

novo stop-gain variant p.Arg195Ter. This variant has previously been identified in a girl with 

atypical Rett syndrome [41] described as NM_006352:c.C556T:p.(R186X) in ZNF238. 
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Patient D843. FRMPD4 NM_014728.3:c.1411G>T; NP_055543.2:p.(Glu471Ter) 

The 104-th type of X-linked IDD is one of the rare ones; only 10 patients from 4 unrelated 

families have been described. This type of IDD may be accompanied by non-specific phenotypic 

features; tremor, strabismus and seizures are rarely observed [42]. The proband was 16-year-old 

boy with mild signs of autism and subtle phenotypic features (protruding nose, thin back and wide 

tip of the nose, large protruding ears, hypertelorism, exophthalmos, multiple nevi, hyperelasticity 

of the skin). A de novo hemizygous variant p.Glu471Ter was identified, leading to the loss of 

function of FERM and PDZ domain-containing protein 4. 

Patient D837. RBFOX1NM_145891.3:c.1252T>G; NP_665898.1:p.(Tyr418Asp) 

Variants in this gene have been described in NIDD with autism and single non-specific 

phenotypic features such as an downslanting palpebral features, slit, and smooth filter [43]. 

However, there have been only three descriptions of point substitutions, mainly intragenic 

deletions of one or several exons or large rearrangements affecting the whole gene. The proband 

was an 11-year-old girl; examination revealed microcephaly, sloping nape, low hair growth on the 

forehead, flattened nose, wide columella, open mouth, adherent earlobes, breast enlargement, 

broad chest, small hands, narrow fingers, clinodactyly of the 5th fingers, valgus deformity of the 

feet, and flat feat. Exome sequencing identified a de novo missense substitution p.Tyr418Asp. The 

SpliceAI [44] predictor program predicted a possible gain of the splicing acceptor site that can 

lead to possible loss of function of RNA binding protein fox-1 homolog 1. 

Patient D965. SOX4 NM_003107.3:c.281G>A; NP_003098.1:p.(Gly94Asp) 

De novo variants in the SOX4 gene have been described in IDD with mild dysmorphism 

and clinodactyly of the 5th fingers. The authors noted a slight resemblance to mild Coffin-Siris 

syndrome [45]. The proband was a 5 year old girl. Examination revealed microcephaly, 

dolichocephaly, deep-set eyes, short filter, shortening and clinodactyly of the 5th fingers, left 

transverse palmar crease, and flat valgus feet. NGS identified a missense variant p.Gly94Asp was 

revealed. The variant was inherited from the mother with IDD and was not found in grandparents. 

It is located in the DNA-binding region and can disrupt the main function of transcription factor 

SOX-4. 

Patient D965. HUWE1 NM_031407.7:c.12719C>T; NP_113584.3:p.(Ser4240Phe) 

Variants in the HUWE1 gene cause an X-linked dominant disease, the clinical features of 

which are moderate to profound IDD, delayed or absent speech, short stature with short limbs, and 

facial dysmorphias (broad nasal tip, deep-set eyes, epicanthus, short palpebral fissures, and short 

filter) [46]. The patient was a 1.5-year-old boy with delayed motor and physical development. 

Examination revealed converging strabismus, epicanthus, narrow palpebral fissures, divergence of 

the rectus abdominis muscles, umbilical hernia, muscle hypotension, increased tendon reflexes 
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from the knees, uncertainty with holing objects in his hands, salivation. As a result of molecular 

genetic examination, a de novo missense variant p.Ser4240Phe was identified. 

Patient D1059. SMARCA4 NM_001128849.3:c.2933G>A; 

NP_001122321.1:p.(Arg978Gln) 

In OMIM, the same MIM phenotype number 614609 corresponds to two disorders: 

autosomal dominant IDD type 16 and Coffin-Siris syndrome type 4. The patient was a 10-years-

old boy with a history of delayed motor development and seizures. Examination revealed a flat 

nape, coarse hair, narrow face, fan-shaped thick eyebrows, thick eyelashes, closed fistulas in the 

inner corners of the eyes, rounded large tip of the nose, high palate, elbow joints with protruding 

ulnar heads, funnel chest deformity, absence  of nail plates on the 5th toes. MRI revealed mixed 

hydrocephalus, hypogenesis of the corpus callosum, dysplastic cortical plate of the temporal lobes, 

retrocerebellar cyst. NGS identified a de novo missense variant p.Arg978Gln. This variant is not 

located in any functional region, but Aref-Eshghi et al. stated that the variant p.Arg978Gly at the 

same amino acid position had the same DNA methylation epi-signatures as other variants with the 

Coffin-Siris syndrome[47].  

Patient D904. KCNB1 in combination with a CNV NM_004975.4:c.1237G>A; 

NP_004966.1:p.(Val413Ile) 

Pathogenic variants in the gene have been described in NIDD [48] and in early epileptic 

encephalopathy [49] without any phenotypic features. Our patient, a 9-year-old boy, had hypotonia 

and hypoplasia of the cerebellum. Examination revealed a narrow forehead, moderately upturned 

nose, macrostomia, low-set ears, transverse palmar crease, and varus feet. Exome sequencing 

identified a de novo mosaic missense variant p.Val413Ile. However, the phenotypic features of the 

patient do not correspond to the KCNB1-associated IDD, therefore, we decided to perform CMA, 

as a result of which we identified a heterozygous duplication 17p12 and deletion of 

22q13.32q13.33 (arr[hg19]17p12(14087934_15484858)x3, 

22q13.32q13.33(48571448_511978)x1) described in the Phelan McDermid syndrome, NIDD [50] 

and autism [51]. Thus, we were unable to classify the variant p.Val413Ile in the gene in any way, 

and therefore we did not describe it in the main text table with pathogenic and likely pathogenic 

variants. 

 

Variants of unknown clinical significance which are the most likely cause of the disease. 

Patient D381. TRAPPC6B NM_177452.4:c.119G>T; NP_803235.1:p.(Gly40Val) 

Homozygous or compound heterozygous variants in the gene have been described in IDD 

with microcephaly, epilepsy, and cerebral atrophy. This is a rare autosomal recessive type of NIDD, 



9 
 

described in only 4 closely related families from Pakistan [52]. Our patients were siblings, a 4-

year-old girl and a 6.5-year-old boy, born from a closely related marriage of natives of Tajikistan; 

they had microcephaly, flat occiput, delayed motor development and bouts of tonic tension in the 

arms during excitement. The girl underwent clinical exome sequencing, which did not identify any 

genetic variants. Whole exome sequencing identified a homozygous missense variant p.Gly40Val 

in the TRAPPC6B. Segregation in the family corresponded to the type of inheritance, however, the 

variant was classified as VUS, which is highly likely to be the cause of the disease. To prove its 

pathogenicity, it is necessary to conduct a functional analysis. The Human Splicing Finder predicts 

activation of a cryptic Donor splice site.Patient S4. DYNC1H1 NM_001376.5:c.591_593del; 

NP_001367.2:p.(Gln198del) 

Pathogenic variants in this gene are associated with autosomal dominant IDD, type 13, 

which can be accompanied by various clinical features, including microcephaly, brain anomalies, 

ataxic gait and seizures, however, these features have a very pronounced clinical heterogeneity 

[53]. We examined two women aged 45 and 65 (mother and daughter) with intellectual disabilities 

without any other clinical features. Sequencing of the daughter's exome identified the p.Q197del 

variant which was classified as VUS. This variant was also detected in the mother by the Sanger 

sequencing. The mother's parents were are not available for examination. This variant is located 

in the coiled coil structural motif of the cytoplasmic dynein 1 heavy chain 1. 

Patient D954. BCAP31 NM_001139441.1:c.716G>A; NP_001132913.1:p.(Gly239Asp) 

This gene is located in Xq28 and encodes the BAP31 protein which plays an important role 

in anterograde transport from the endoplasmic reticulum to the Golgi apparatus. Patients with 

pathogenic variants in the gene have mild to severe IDD, dystonia, deafness, and central 

hypomyelination. Women are usually asymptomatic carriers, but in some cases they may have 

hearing loss [54]. The proband was a 13-years-old boy with a delayed motor development and 

hearing loss. Examination revealed microcephaly, thick eyebrows, protruding nose, high waist, 

hypoplasia of external genitalia, sandal-shaped fissure, hypoplasia of the 5th fingers were revealed. 

Exome sequencing revealed a hemizygous variant of unknown clinical significance p.Gly239Asp. 

The variant was also detected by Sanger sequencing in the boy’s mother, aunt and maternal 

grandmother. The variant was not found in two healthy cousins of the mother, which did not allow 

us to confirm or exclude pathogenicity of this variant. Pathogenic variants in this gene are thought 

to lead to the loss of protein function, but there are also missense variants that are accompanied by 

milder clinical manifestations [54]. 
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