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ARTICLE INFO ABSTRACT

Keywords: Background: Neurodevelopmental disorder with spasticity, cataracts, and cerebellar hypoplasia
MED27 gene variant (NEDSCACQ), induced by MED27 gene, is an autosomal recessive rare disorder characterized by
NEDSCAC widespread developmental delay with varying degrees of intellectual impairment. Other symp-
Global developmental delay include limb .. d bellar h lasia. So far there h. b limited
Genetics toms include limb spasticity, cataracts, and cerebellar hypoplasia. So far there have been limite

reports on NEDSCAC.

Methods: In this study, we conducted genetic testing on a child presenting with developmental
delay as the primary clinical feature. The genetic test results indicated the presence of novel
homozygous missense variants ¢.74G > A, p.(Arg25His) in the MED27 gene. In vitro functional
validation experiments, including plasmid construction and cell transfection, Western blotting,
and molecular dynamics structural modeling, were performed on the MED27 Arg25His variant.
Results: The results demonstrated a significant reduction in protein expression of MED27
Arg25His and indicated may weaken the interaction force between the MED27 subunit and
MED14 subunit.

Conclusions: This study expands our understanding of MED27 gene variants and their associated
clinical phenotypes. Additionally, it contributes to the investigation of the potential pathogenesis
of NEDSCAC caused by MED27 gene variants.

1. Introduction

Neurodevelopmental disorder with spasticity, cataracts, and cerebellar hypoplasia (NEDSCAC) is a recently identified autosomal
recessive disorder (OMIM: 619286)-a rarely reported disease up to now. Furthermore, research on the pathogenesis of this disease is
quite limited. In this report, we presented a case of a child diagnosed with NEDSCAC through whole-exome sequencing (WES), which
revealed a novel missense variant at ¢.74G > A, p.(Arg25His). This is the first time reported in China. This discovery in the MED27 gene
expands the clinical and genetic spectrum associated with NEDSCAC, adding to our understanding of this emerging neuro-
developmental condition.

Global developmental delay, intellectual impairment, central hypotonia, limb stiffness, dystonia, and, in severe cases, cataracts and
seizures are the features of NEDSCAC [1,2]. Brain imaging typically reveals cerebellar hypoplasia along with other abnormalities such
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as cerebral shrinkage, myelosclerosis, and a thin corpus callosum. In 2021, Meng et al. reported on 16 patients from 11 families who
had variants in both alleles of the MED27 gene. They summarized the clinical phenotypes and morphological manifestations and
conducted an initial exploration of the correlation between genotypes and phenotypes, proposing the concept of NEDSCAC.
Continuing this research, Maroofian et al., in 2023 compiled the genotypes, clinical phenotypes, and neuroimaging manifestations of
previously reported cases as well as new patients. They conducted an in-depth investigation into the genotype-phenotype correlation
and neuroimaging findings, establishing the concept of “Neuro-MEDopathies”. Furthermore, they suggested considering differential
diagnoses with syndromes of cerebello-lental neurodegeneration and other subtypes of “Neuro-MEDopathies".

The MED27 gene encodes the MED subunit 27, which belongs to the MED complex family [3]. The Mediator multiprotein complex
(MED) is responsible for controlling the transcription of almost all RNA polymerase II-dependent genes, exhibiting high evolutionary
conservation among eukaryotes [3]. Additionally, MED plays a significant role in chromatin remodeling, epigenetic regulation, and the
processing of mRNA and non-coding RNA, contributing to various aspects of transcriptional regulation [4]. Dysfunction or abnormal
expression of Mediator has been linked to developmental diseases and cancer, emphasizing its critical role in multicellular organism
development [4-8].

2. Material and method
2.1. Patient and ethical statement

This study focused on a male child who received diagnosis and monitoring at the Pediatric Neurology Department of the Third
Affiliated Hospital of Zhengzhou University. Genetic testing revealed the presence of homozygous missense variants ¢.74G > A, p.
(Arg25His) in the MED27 gene, which was identified at the age of 7 months. Informed consent was obtained from the parents of the
patient, and ethical statements were obtained from Medical Ethics Committee of The Third Affiliated Hospital of Zhengzhou University
(Reference: 2023-(Pre)202). All the procedures were performed in accordance with the ethical standards of the Declaration of Helsinki.

2.2. Gene testing

After obtaining parental informed consent, peripheral blood samples were collected from the child and his parents to conduct trio-
WES and gain further insights into the underlying causes of the child’s disease. Genomic DNA was extracted from whole blood samples
for library preparation using the Blood Genome Column Medium Extraction Kit (Kangweishiji, China). The xGen Exome Research
Panel v1.0 (IDT, lowa, USA) was used to enrich the protein-coding exome of a parent-offspring trio. The raw data was sequenced
onNovaSeq6000 platforms (Illumina). Reads were mapped to the hgl9reference genome using BWA MEM. Genetic variations were
discovered using the Samtools and Pindel applications. Variants were then annotated with ANNOVAR software.

We prioritized rare variants with a minor allele frequency <0.005 in the Genome Aggregation Database (gnomAD) and Exome
Aggregation Consortium (ExAC). We retained potentially pathogenic variants, including frameshift, nonsense, canonical splice site,
initiation codon, in-frame, and missense variants. Variants were further filtered based on inheritance models such as de novo, ho-
mozygous, compound heterozygous, and X-linked. Additionally, we conducted focused analysis on variants clinically relevant to the
patient’s phenotype. Sanger sequencing was used to perform the validation analysis. Finally, the variations were annotated in
accordance with the standards established by the American College of Medical Genetics (ACMG).

2.3. Cell culture and plasmid construction

293T cells obtained from the Shanghai Cell Bank were cultured in high-glucose DMEM (Gibco, USA) supplemented with 10 % fetal
bovine serum. The cells were maintained in a CO3 incubator at 37 °C under 5 % COs. Plasmid transfection was performed in a 6-well
plate using Lipofectamine 2000 (Thermo Fisher Scientific, USA) once the cell density reached 60 %.

Plasmid construction was performed as follows. The pECMV-3 x FLAG-N vector was utilized to generate MED27-WT, following the
instructions provided by the Phanta® Max Super-Fidelity DNA Polymerase kit (Vazyme, #P505). The amplification primers used were
as follows: R: 5'-ggtttaaacgggccctctagaCTACTGCCGGCAGGTCA-3’; F: 5'-aaggatgacgatgacaagcttATGGCGGACGTGATAAATGTCA-3'.
To create the MED27-MUT group, the Mut Express MultiS Fast Mutagenesis Kit V2 (Vazyme, #C215) guidelines were followed. The
amplification primers for MED27-MUT were R: 5-TCACGCTGGAGtGCAGCGCCTGGATGGCACTA-3’; F: 5'-GCTGCaCTCCAGCGT-
GAGCAGGGTGTTCGACT-3’. After sequencing verification, plasmid amplification and extraction were performed.

2.4. Western blot (WB) experiment

After transfection, both wild-type and mutant MED27 cells were treated with protein lysis buffer (Beyotime, China) to extract
proteins for WB analysis. Cell lysates were then subjected to SDS-PAGE electrophoresis, followed by transfer onto a PVDF membrane
and blocking for 2 h in TBS with 0.05 % Tween-20 (Beyotime, China) and 5 % skim milk powder. Primary antibodies, including p-Actin
(8H10D10) Mouse mAb (Cat#3700, dilution 1:1000, Cell Signaling Technology, USA) and DYKDDDDKTag(9A3) Mouse mAb
(Cat#8146, 1:1000) were incubated on the membrane overnight at 4 °C. Subsequently, the membrane was incubated with the sec-
ondary antibody, in this case, Anti-mouse IgG, HRP-linked (Cat#7076, 1:5000, Cell Signaling Technology, USA). Protein bands were
visualized using an appropriate detection method, and band analysis was performed using Image J v1.46 software (NIH, Bethesda, MD,
USA). Data analysis and graph plotting were conducted using GraphPad Prism 8 (GraphPad Software Incorporation, San Diego, CA,
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Fig. 1. A. Narrow forehead, upward-slanting corners of the eyes bilaterally and collapsed nose. B. Large ears. C. A hand through the palm. D. A large
area of coffee-milk spot. MRI of the patient (6 months, E-G). E. T2-weighted imaging (T2WI): slightly smaller volume of bilateral cerebellar
hemispheres. F. T2WI: slightly smaller volume of bilateral frontal lobes and slightly wider lateral ventricles. G. TIWI: a thinner body of corpus
callosum and knees. Video Electroencephalograph (13 months, H-K). A large number of medium-high amplitude slow waves emanating, paroxysmal
or continuous in the parietal, occipital, posterior temporal and midline regions in all phases of wakefulness and sleep, and non-synchronous in the
left and right.
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USA). Statistical significance was determined with three levels of significance (p < 0.05, p < 0.01, and **p < 0.001). Each experiment
was replicated three times.

2.5. Molecular dynamics simulation structure analysis

The RCSB PDB database (PDB: 7EMF, www.pdb.org/structure/7EMF) provided the structural data for the protein complex. The
Modeller 10.1 database (https://salilab.org/modeller/) was employed to generate the protein’s full-length tertiary structure as well as
its three-dimensional structure. For the creation of the mutant structure, Pymol 2.5 (https://pymol.org/2/) was utilized. To study the
behavior of both wild-type and mutant protein structures, a 10 ns molecular dynamics simulation was carried out using the GROMACS
5.1.4 computational package (http://www.gromacs.org/). The AMBER FF99SB force field was employed to optimize the properties of
the structures. Afterwards, Chimera 1.15 (http://www.cgl.ucsf.edu/chimera/) was utilized to visualize the locally optimized struc-
tures and analyze their interactions.

3. Results
3.1. Case description

3.1.1. Clinical history

The male child was diagnosed with bilateral cataracts at the age of 2 months and subsequently underwent cataract surgery at 5
months of age. He presented with several physical characteristics, including a narrow forehead, upward-slanting corners of the eyes
bilaterally, a flattened nasal bridge, an open mouth at rest, large ears, a palmar crease that extends across the hand, and a large coffee-
milk spot (Fig. 1A-D). In terms of developmental milestones, the child demonstrated difficulties in holding his head up, rolling over,
sitting steadily, and tracking with his eyes. His hearing development was also delayed. At the age of 7 months, he exhibited occasional
teasing and laughter. Additionally, at 13 months of age, the child experienced a tonic-clonic seizure lasting approximately 1 min. Over
four months, he had 2-3 episodes of similar seizures.

3.1.2. Auxiliary examination

The blood routine, biochemical, and endocrinologic examinations yielded normal results. The Video Electroencephalograph
(VEEG) performed at 6 months of age showed normal findings. Cranial magnetic resonance imaging (MRI) performed at 6 months of
age revealed a slight reduction in the volume of the bilateral cerebellar hemispheres, along with a widening of the corresponding
occipital extracerebral space. Additionally, the volume of the bilateral frontal lobes was slightly decreased, the corpus callosum and
knee showed thinning, and the white matter myelin development was comparable to that of a 1-month-old infant (Fig. 1E-G). Sub-
sequent VEEG at 13 months of age demonstrated a sluggish background activity, with the presence of numerous slow waves originating
from the midline area and posterior head during both wakefulness and sleep (Fig. 1H-K). The results of the Griffiths neuro-
developmental evaluation at 13 months indicated severe developmental delay, with a developmental level equivalent to approxi-
mately 1.5 months of age.

3.1.3. Diagnosis, treatment, and clinical follow-up

The patient’s diagnosis of NEDSCAC was established based on the presence of a MED27 variant as well as clinical manifestations
characterized by congenital cataracts, developmental delay, and convulsive seizures. Following the explanation of the prognosis to the
child’s family, rehabilitation measures were initiated. However, the family opted not to administer anti-seizure medications (ASMs).
Since the last presentation in September 2023, the child has not experienced any notable convulsive seizures. Furthermore, no sub-
stantial improvement or deterioration has been observed in their developmental progress.

3.2. Gene testing result

Based on the results of genetic testing, the child was found to have a homozygous missense variant (c.74G > A, p.(Arg25His)) in the
MED27 gene, which was inherited from non-consanguineous parents (Fig. 2A-C). The identified variants were corroborated through
Sanger sequencing. Notably, this particular variant was absent in gnomAD v4.0.0 database (PM2_Supporting). The proband carries this
variant in a homozygous state, and the clinical phenotype matches closely (PM3_Supporting). Therefore, c.74G > A, p.(Arg25His)
variant can be classified as uncertain significance (VUS) (PM2_Supporting + PM3_Supporting) according to ACMG guidelines [9].

3.3. Protein expression analysis results

MED27 ¢.74G > A, p.(Arg25His) variant affected the N-terminal region of the MED27 subunit(Fig. 2D-E). To verify the patho-
genicity of the gene locus, the expression of the MED27 protein was analyzed. Plasmid synthesis was performed for in vitro experi-
ments, and WB analysis revealed the presence of expressed protein in both the MED27 Arg25His and MED27 Wild-type groups.
However, it was observed that the MED27 Arg25His group exhibited a significant decrease in protein expression, approximately 77.42
%, compared to the MED27 Wild-type group (Fig. 2 F). However, the in vitro experience was only used to verify the expression level of
the mutant protein, and it could not truly simulate the complex situation in vivo.
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Fig. 2. Peak gene sequencing map(A-C). A. Proband. B. Father of the proband. C. Mother of the proband. Schematic diagram of MED27 gene and
protein (D-E). D. Blue font indicates the location of previously reported variants and purple font indicates the location of new variants. Introns are
not to scale. Exon numbering in the canonical transcript (NM_021723.5). E. Amino acid variant ¢.74G > A of MED27, the Arg25His variant is closest
to the N-terminus of the MED27 protein (indicated in dark font). Refer to amino acid variants in sequence NP_004260.2. F. The Western blot results
revealed a significantly reduced expression of the MED27 Arg25His group compared to the MED27 Wild-type group, showing a decrease of
approximately 77.42 % (***, p < 0.001). Protein structure analysis (G-I). G. Arg25 in MED27 protein (PDB ID: 7EMF) is located on the protein
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surface (black box), although this variant did not show significant structural changes. However, reducing polarity may weaken the interaction with
aqueous solvents, leading to a decrease in protein stability. H. The average Root mean square deviation (RMSD) values were calculated to balance
the wild-type and mutant structures (MED27 complexed with MED20, MED17, and MED14 proteins), reaching equilibrium at 2.8 A and 3.0 A,
respectively. I. In the complex system, the mutant MED27 protein (Arg25His) disrupts the hydrogen bonding interaction between MED27 and
MED14 at Pro908 (red circle), which may lead to a reduced interaction force between MED27 and MED14 proteins.

3.4. Molecular dynamics simulation structure analysis result

The crystal structure of MED27 is currently incomplete, with unresolved regions at amino acids 79-103 and 140-155. Arg25 is
located on the alpha helix of the protein surface. Although no changes were observed in the surrounding residues of the Arg25His
variant, the presence of the imidazole propionic acid structure of histidine residues may introduce local steric hindrance. Simulta-
neously mutating may weaken the interaction with aqueous solvents, leading to a decrease in protein stability (Fig. 2 G). It is
established that the MED27 protein forms a complex and carries out biological functions through interactions with MED20, MED17,
and MED14 proteins [10]. By assessing the Root mean square deviation (RMSD) between the wild type and mutant complex systems,
the average RMSD values were determined to be 2.8 A and 3.0 A, respectively (Fig. 2H). The findings indicated that the Arg25 variant
in the mutant structure disrupted the hydrogen bonding interaction between MED27 Arg25 and MED14 Pro908 (Fig. 2 I). Furthermore,
the analysis of binding energy suggested the mutant structure also resulted in higher van der Waals forces, with an approximately 12 %
increase in the overall binding energy between MED27 and MED14 in the mutant structure, and thus a decrease in the stability of the
mutant structure compared to the wild type (Table 1). In conclusion, the mutation of Arg25His of MED27 protein may lead to the
weakening of the interaction with MED14 protein, which may reduce the structural stability of the whole protein system.

4. Discussion

NEDSCAC is an autosomal recessive disorder caused by variants in the MED27 gene. Key features of this disorder include reduced
white matter volume observed on brain MRI, cataracts, infantile hypotonia, and cerebellar atrophy [1,2]. MED27-related conditions
manifest a spectrum of symptoms, ranging from dyskinetic encephalopathies to various neurodevelopmental disorders characterized
by motor function impairments. Current research is limited to clinical phenotypes, genotypes, imaging findings, and their correlations.
In this case, we present a child who exhibited congenital cataracts, developmental delay, convulsive seizures, as well as small cere-
bellar hemisphere volume and thin corpus callosum on cranial MRI. VEEG analysis detected a sluggish background activity with an
abundance of slow waves originating from the midline area and the posterior head during both wakefulness and sleep. Genetic testing
revealed a homozygous VUS missense variant in the MED27 gene, specifically ¢.74G > A, p.(Arg25His). We performed in vitro
functional experiments on the detected variants to further explore the pathogenesis.

The structure and subunit organization of the mediator complex exhibit conservation between yeast and humans. The MED
complex comprises four modules: head, middle, tail, and CK8 kinase, with a composition of 25 subunits in yeast and 30 subunits in
humans [10,11]. The MED tail is subdivided into two interconnected portions: a larger section (MED16, MED23, MED24, MED25) that
links to the intermediate module via MED1’s C-terminal region and MED14’s C-terminus, and a smaller section (MED15, MED27,
MED28, MED29, MED30) located adjacent to the head that wraps around MED14’s C-terminal region [12,13]. The MED27 subunit is
anchored to the core sequence by the C-terminal region of MED14, which also serves as a scaffold connecting the head, middle, and tail.
Partial mass spectrometry analysis of the MED complex identified a limited number of high-confidence cross-links between MED27 and
the C-terminus of MED14. MED27 consists of two distinct regions: an N-terminal region that forms a heterodimeric helical bundle with
MED29, and a C-terminal globular structural domain that interacts with various head-segment proteins. Previous studies have shown
that only one MED27 variant (c.188T > G, p. (Val63Gly)) affected the N-terminal region of the MED27 subunit, which may have an
effect on residues close to the MED29 interface [1,12]. All other MED27 variants affected the C-terminus of the MED27 subunit.
Whereas our study involved a case of the second current MED27 ¢.74G > A, p.(Arg25His) variant that affected the N-terminal region of
the MED27 subunit, MED27 c.74G > A, p.(Arg25His) variant was closer to the N-terminus than MED27 ¢.188T > G, p.(Val63Gly)
variant. Furthermore, we conducted in vitro functional validation of the MED27 c.74G > A, p.(Arg25His) variant to gain a deeper
understanding of how alterations in the MED27 gene can impact MEDs at a structural and functional level. Initially, we assessed the
effect of the variant on protein expression. WB analysis indicated that the protein expression of the MED27 Arg25His group was
reduced by approximately 77.42 % compared to the MED27 Wild-type group, suggesting a decrease in protein expression for the
MED27 ¢.74G > A, p.(Arg25His) variant. Subsequently, we investigated the variant’s influence on molecular dynamics and found that
Arg25 is situated on the protein’s surface. Although no changes were found in the surrounding residues of the Arg25His variant, the

Table 1
Binding energy analysis data between MED27 and MED14 proteins.

Combining the contribution term of free energy. MED27 Wild type - MED 14 energy value (kJ/mol). MED27 Arg25His - MED14 energy value (kJ/mol).

A\Evdw —199.81 £ 1.53 —135.21 £ 1.98
/\Eelec —25.88 + 0.66 —47.77 £ 0.55
/A\GGB 109.98 +1.01 88.09 + 1.52
A\GSurf —26.38 + 0.98 —30.02 + 0.66
/\Gbind —142.09 + 1.69 —124.91 + 2.01
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presence of the imidazole propionic acid structure of histidine residues may cause local steric hindrance. This could decrease the
interaction with aqueous solvents, resulting in a decline in protein stability. The binding energy analysis revealed that the variation
structure resulted in increased van der Waals forces, with an approximately 12 % increase in the overall binding energy between
MED27 and MED14 in the variation structure. This could affect the structural stability of the whole protein system.

In 2021, Meng et al. published the first report of a neurodevelopmental disorder characterized by spasticity, cataracts, and cere-
bellar hypoplasia resulting from a variant in the MED27 gene. The authors described a highly consistent phenotype across 16 patients
from 11 NEDSCAC families. The majority of these patients exhibited varying degrees of mental retardation, developmental delays,
central hypotonia, spasticity of the limbs, and dystonia. Some patients also presented with epilepsy and cataracts, although no specific
facial features were observed, except for a few individuals with dysmorphic features [1]. In the most recent follow-up data, devel-
opmental delays in cognition, language, and movement were observed in varying degrees, along with infantile hypotonia and bilateral
cataracts, with the majority of patients undergoing surgical treatment for the cataracts [2]. In 2023, Maroofian et al. reported on 57
additional NEDSCAC patients (18 previously reported and 39 unreported) from 30 families (12 previously reported and 18 unre-
ported). They also identified previously unrecognized neurological signs, such as gait ataxia, hypersalivation, and hyperreflexia [2].
The case presented in this report aligns with previous reports in terms of facial features (small head, narrow forehead, collapsed nose,
low-set ears, etc.), congenital cataracts in both eyes, severe global developmental delay, and convulsive seizures. However, phenotypes
not previously reported, including a through-the-palm hand and a large café au lait milk spot, warrant further investigation to ascertain
their specificity.

The MED27 gene study conducted in 2021 initially identified eleven variant sites, including one classical shear site, three code-shift
variant sites, and seven missense variant sites. All families included in the study exhibited patients with missense variants. In 2022,
Reid KM et al. reported two siblings born to inbred parents who carried the MED27 gene variant ¢.839C > T, p.(Pro280Leu), as well as a
missense variant c.1186G > A, p.(Gly396Ser) in the SLC6A7 gene and a missense variant c.985A > T, p.(Arg329*) in the MPPE1 gene
[14]. Among the reported missense variant loci, both the ¢.839C > T, p.(Pro280Leu) and ¢.871G > A, p.(Gly291Ser) missense variant
loci recurred in multiple families (3 out of 11). The 2023 report identified four novel missense variant sites and one deletion variant.
Seven homozygous pathogenic missense MED27 variants were also identified. There is no evidence that the clinical phenotypes differ
in severity between heterozygous and homozygous variants. No homozygous or compound heterozygous shifts, nonsense, or spliced
variants were found, indicating that these variants may be lethal to developing embryos [2]. The most frequently recurring missense
variant in this analysis was ¢.871G > A, p.(Gly291Ser), observed in 11 out of 30 families (11/30). Other recurring missense variants
included ¢.725T > C, p.(Val242Ala), found in 5 families (5/30), and ¢.839C > T, p.(Pro280Leu), detected in 4 families (4/30). These
findings are generally in line with earlier reports. The report further examined the clinical phenotype-genotype association in detail.
Children with mutant types ¢.871G > A, p.(Gly291Ser), and ¢c.776C > T, p.(Pro259Leu) tended to exhibit phenotypes ranging from
mild to moderate. Conversely, children with the variant type c.536A > C, p.(His179Pro) displayed severe to very severe abnormalities.
Those with variant types c.725T > C, p.(Val242Ala) and ¢.839C > T, p.(Pro280Leu) exhibited phenotypes ranging from moderate to
severe, and severe to very severe [2]. We herein present the identification of a homozygous missense variant (c.74G > A, p.(Arg25His))
in the MED27 gene in a child whose parents carried the heterozygous missense variant (c.74G > A, p.(Arg25His)) in the MED27 gene.
The mode of inheritance aligns with the disease pattern. This variant has yet to be documented in publicly accessible databases,
thereby expanding the MED27 gene variant map. Currently, no discernible correlation has been identified between the child’s ge-
notype and clinical phenotype.

According to the 2021 report, the majority of patients exhibited imaging findings indicative of cerebellar hypoplasia, primarily
affecting the vermis region. A smaller proportion of patients also displayed imaging evidence suggestive of progressive atrophy in the
basal ganglia, cerebral, and cerebellar regions, along with enlarged ventricles, thinning of the corpus callosum, and myelin sheath
degeneration [1]. In the 2023 report, imaging was performed on 36 out of 57 (63.1 %) subjects, and all of these individuals displayed
various degrees of cerebellar atrophy, with the vermis being the most commonly affected site, consistent with previous findings. Some
subjects also exhibited reduced white matter volume and ventricular enlargement. Additionally, 33.3 % (12/36) of the subjects un-
derwent follow-up imaging, which revealed progressive cerebellar atrophy in all cases. The majority of subjects exhibited an ongoing
reduction in white matter volume and/or atrophy of the basal ganglia, characteristic features often observed in neurodegenerative
diseases. In the clinical presentation-neuroimaging correlation analysis conducted in this study, a severe or greater severity clinical
phenotype was found to be associated with decreased white matter volume and moderate-to-severe cerebellar atrophy. Individuals
who were unable to walk independently had a frequent occurrence of moderate to severe cerebellar atrophy and a high T2 signal in the
cortical folia of the cerebellum [2]. In our reported patient, the imaging findings included white matter myelin hypoplasia, thinning of
the corpus callosum and geniculate, and slightly reduced volumes of both the bilateral cerebellar hemispheres and bilateral frontal
lobes. Based on previous research findings, it was postulated that there might be a correlation between the child’s current imaging
presentation and the severity of their clinical phenotype. Continual monitoring and assessment of the child are necessary to observe
any potential progression of cerebellar atrophy.

Upon reviewing the diagnosis and treatment process of this case, starting from the family’s identification of the child’s develop-
mental delay to their interaction with the Department of Rehabilitation, as well as the indeterminate cause of the developmental delay,
and concluding with the genetic test results indicating a missense variant in the MED27 gene, and the identification of a suspected
convulsive seizure through EEG analysis, along with the recommendation for rehabilitation training, we find that the overall diagnosis
and treatment process adheres to the established protocol. Nevertheless, this process has prompted some contemplation. Clinical
manifestations of MED27-related disorders demonstrate similarities to other MED single-gene variants, such as MED13-associated
disorders, characterized by varying degrees of global developmental delay inherited in an autosomal dominant manner [15], as well as
MED17 and MED23-associated disorders, which are inherited in an autosomal recessive manner. In contrast to the latter, largely
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defined by delayed intellectual development, sometimes accompanied by epilepsy, the former is primarily recognized by micro-
cephaly, severe developmental delay, seizures, and substantial brain atrophy [16,17]. The advancement of high-throughput
sequencing technology has facilitated the prompt and accurate diagnosis of MED27-related disorders, thereby mitigating the need
for lengthy diagnostic processes. Previous cases involving multiple patients from the same family displaying MED27 gene variants have
shown that the prenatal and perinatal histories were generally unremarkable. This may be attributed to the limitations of ultrasound or
MRI techniques, coupled with the insufficient characterization of clinical phenotypes during the fetal period. To address this, obstetric
testing and genetic counseling should adopt a more proactive approach in families affected by monogenic genetic disorders. The
decision of whether to conduct genetic testing on the fetus and parents significantly influences pregnancy-related choices. Further-
more, genetic counseling becomes more challenging for physicians when faced with genetic variants of undetermined significance,
where the fetal phenotype partially aligns, but the evidentiary chain remains inadequate. Consequently, conducting imperative
functional validation of the gene locus is crucial. Additionally, addressing the issue of genetic heterogeneity within genetic variants is a
complex aspect of genetic counseling, warranting the establishment of more standardized methodologies and guidelines.

5. Conclusions

In this study, we identified a child with a novel homozygous VUS missense variant c.74G > A, p.(Arg25His) in the MED27 gene and
performed in vitro functional experiments on the MED27 c.74G > A, p.(Arg25His) variant, broadening the range of variants associated
with the MED27 gene and further exploring the pathogenesis of NEDSCAC.
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