
INTRODUCTION
Houge-Janssens syndrome 1 (HJS1) (Gene MIM# 
601646, Phenotype MIM# 616355), also known as 
Protein Phosphatase 2 Regulatory Subunit B’ Delta 
(PPP2R5D)-related intellectual development disorder 
(IDD), Mental Retardation, Autosomal Dominant 35 
(MRD35), is a rare genetic condition that occurs due to 
the pathogenic (P)/likely pathogenic (LP) variants in 
PPP2R5D. Around 100 cases have been reported in 
the literature.1

This disorder may present with facial dysmorphism 
(macrocephaly, broad forehead, hypertelorism, tented 
lip, open mouth), global developmental delay, 
intellectual disability, hypotonia, absent speech, 
autism, hydrocephalus, and possibly epilepsy, along 
with potential ophthalmologic, endocrine, skeletal, 
genital, and cardiac issues.2-4

 
PPP2R5D is located on chromosome 6p21.1 and 
encodes the regulatory subunit family B56, of the 
heteromeric enzyme protein phosphatase 2A. (PP2A)5 

The PP2A proteins are responsible for the 
phosphorylation of Serine and Threonine. PPP2R5D is 
expressed in the brain, eye, and heart and plays a vital 
role in learning and memory.5 PP2A, a heterodimeric 
core enzyme, forms a holoenzyme with PPP2R5D, 
which plays a role in the PI3K/AKT signaling pathway. 
This pathway is involved in neuronal function. In 
addition, PP2A is involved in cell growth mediated by 
glycogen synthase kinase 3 beta and regulation of gene 
transcription. The Lissencephaly gene (L1S1) pathway, 
which is involved in neuronal migration and 
development, is related to the PPP2R5D gene.6 

In this case report, we present a toddler with a clinical 
diagnosis of global developmental delay having 
paternally inherited PPP2R5D-related intellectual 
developmental disorder type 35 (ADID35) from 
Pakistan.

CASE PRESENTATION
The patient, a full-term infant born via elective 
C-section to non-consanguineous parents, presented 
to Aga Khan University Hospital at seven months with 
status epilepticus, including generalized tonic-clonic 
seizures associated with fever, decreased activity, and 
poor oral intake. There was a significant developmental 
delay, with only partial neck holding at seven months 
and unable to engage in basic motor and social 
behaviors. On examination, she had mild facial 
dysmorphism, hypotonia, and brisk reflexes. Her family 
history revealed language and learning issues in the 
father and motor delays in an elder sibling diagnosed 
with spastic diplegic cerebral palsy.

At nine months, the patient experienced another 
episode of status epilepticus, prompting multiple 
hospitalizations for breakthrough seizures. Laboratory 
investigations, including blood work, cerebrospinal fluid 
analysis, and CT scans, were normal, while EEG at 
seven and nine months showed abnormal focal seizure 
patterns and hemispheric dysfunction (Figure 1). MRI 
findings (Figure 2) revealed T2/FLAIR hyperintensities in 
periventricular white matter, irregular ventricles, and 
thinning of the corpus callosum.
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Whole Genome Sequencing (WGS) identified a likely 
pathogenic missense variant (c.626A>C, 
p.His209Pro) in the PPP2R5D gene, confirming the 
diagnosis of autosomal dominant intellectual disability 
(ADID35). Genetic testing of the family revealed that 
the father and sister were also heterozygous for the 
variant, with mild features, while the mother was 
unaffected. No other genetic abnormalities were found.
The variant was classified as LP based on the American 
College of Medical Genetics and Genomics (ACMG) 
criteria. and the following scoring criteria were met, 
explaining the variant classification.7

 
PM1: Located in a mutational hot spot and/or critical 
and well-established functional domain (e.g. active site 
of an enzyme) without benign variation.

PM2: Absent from population database (gnomAD)
PP2: Missense variant in a gene that has a low rate of 
benign missense variation and in which missense 
variants are a common mechanism of disease.

PP3: Multiple lines of computational evidence support 
a deleterious effect on the gene or gene product 
(conservation, evolutionary, splicing impact, etc.).

At seven months, the patient started levetiracetam for 
seizures, but her epilepsy became intractable, requiring 
phenobarbital, lacosamide, and clobazam. By 3 years, 
she had profound developmental delays, with a 
developmental quotient of 10%, and no neck support, 
rolling, meaningful speech, or purposeful hand use.

Figure 1: Background activity of 4-5 Hz, intermittent right temporal (T4, T6) spike- 
wave discharges, and left temporal sharply contoured slow waves in EEG.

Figure 2: Abnormal hyperintense signals on T2 (a) and FLAIR (b) in the periventricular white 
matter around the trigone and the frontal horns minimally extending into the centrum semiovale. 
Thinning of the corpus callosum (c).
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DISCUSSION
PPP2R5D-related neurodevelopmental disorders have 
a narrow mutational spectrum as only 17 P/LP variants 
have been identified to date in literature.1 The variant in 
this case was classified as LP based on the American 
College of Medical Genetics and Genomics (ACMG) 
criteria. and the following scoring criteria were met, 
explaining the variant classification.7 

PM1: Located in a mutational hot spot and/or critical 
and well-established functional domain (e.g. active site 
of an enzyme) without benign variation.

PM2: Absent from population database (gnomAD)
PP2: Missense variant in a gene that has a low rate of 
benign missense variation and in which missense 
variants are a common mechanism of disease.

PP3: Multiple lines of computational evidence support 
a deleterious effect on the gene or gene product 
(conservation, evolutionary, splicing impact, etc.).

The Clinvar database reported a total of 41 P/LP 
variants.8 We add to this literature by presenting a 
patient with a heterozygous LP variant 
NM_006245.4:c.626A>C, p.(His209Pro). 
Dysmorphic facial features including frontal bossing, 
hypertelorism, and long face have also been reported 
as common features of PPP2R5D-related intellectual 
disability (ID) in various studies.9-11 Some studies also 
report narrow foreheads, down-slanted palpebral 
fissures, hypotonic facies, tented lips, dolichocephaly, 
and plagiocephaly as prominent findings, however, all 
these findings were absent from our patient. Houge et 
al. in a study of 1133 patients identified four patients 
with ADID35 that reported macrocephaly, 
ventriculomegaly, and hydrocephalus as pertinent 
findings.11 Several other researchers have also 
described increased head circumference as a 
prominent feature of ADID35. A study also reports a 
rare case of microcephaly, whereas our patient 
demonstrated a normal head circumference with no 
signs of ventriculomegaly or hydrocephalus.12 

global developmental delay (GDD) and Intellectual 
disability (ID) affect 1% to 3% of the population 
worldwide and numerous studies have demonstrated 
GDD and ID both to be one of the major findings in 
ADID35.13,14  Consistent with prior research findings, 
our patient also demonstrated GDD such that she 
achieved only partial neck holding at seven months and 
had globally delayed milestones. The presence of 
autism spectrum disorder (ASD) in PPP2R5D-related ID 
has also been reported in various studies. However, 
given the young age of our patient, further follow-up 
over a long period would be necessary to investigate 
the development of ASD. A study conducted by Houge 
et al. described persistent hypotonia as a similar finding 
in seven patients diagnosed with ADID35.11 Our patient 
confers on this finding as she had generalized 
hypotonia accompanied by brisk reflexes. Over the 
years, neuroimaging has been used as a screening and 
diagnostic tool in patients with global developmental 
delays and neurodevelopmental disorders. 

Various studies have revealed brain abnormalities such 
as ventriculomegaly, dysmorphic corpus callosum, 
white matter abnormalities, cavum septum, and 
arachnoid cysts to be associated with 
PPP2R5D-related ID.6,9,10,15 Similarly, upon 
neuroimaging, white matter abnormalities and thinning 
of the corpus callosum were discovered in our patient. 
Grey matter heterotopia has been associated with 
neurodevelopmental delay and epilepsy.16  A report by 
Alhajaj et al also describes a patient with PPP2R5D 
mutation with epilepsy and neurodevelopmental delay 
with the presence of grey matter heterotopia, and our 
patient also confers to this finding.17  Epilepsy has been 
reported in almost half of the patients.5,8,13 

Our patient adds to this literature as she demonstrated 
epileptic encephalopathy with generalized tonic-clonic 
seizures, and right-sided focal seizures with the need 
for regular antiseizure medication. This is also 
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consistent with a study by Madaan et al. that also 
reported epileptic encephalopathy.18 

Other clinical signs and/or defects have also been 
reported including genital defects (hypospadias), 
cardiac defects (VSD, ASD, etc.), ophthalmological 
defects (myopia, strabismus, etc.), endocrine defects, 
and skeletal defects (scoliosis, hip dysplasia, 
etc.).6,9,10,15 On the contrary, we did not discover any of 
the defects in our patient. Most studies have shown de 
novo P/LP variants to be the cause of PPP2R5D-related 
ID with a negative family history. N. Oyama et al. 
presented their work on 76 patients harboring 
PPP2R5D variants, with 68 harboring de novo P/LP 
variants, and four siblings with dominantly (maternally) 
inherited P/LP variant which is the only previous work 
mentioning a dominantly inherited variant. This 
maternally inherited variant is a missense variant 
(Glu197Gly) The mother was said to be mildly effected, 
however details were not mentioned.1 Interestingly, the 
work of N. Oyama et al. stratified the P/PL variants in 
three functional groups, (1) variants with exclusively 
reduced C-binding activity, (2) variants with exclusively 
reduced liprin-α1 binding activity, and (3) variants 
demonstrating reduction in both C-binding and 
liprin-α1 binding activity. The functional impact of the 
variants was correlated to phenotypical severity. Variant 
Glu197Gly showed a retained A/C binding but reduced 
liprin- α1 binding which is likely to explain decreased 

clinical severity in the inherited case. Thus, the impact 
of different variants in PPP2R5D subsequently affect 
B56δ function in brain and other tissues is 
hypothesized to lead to different disease severities 
which needs to be further elucidated in animal and cell 
models. 

This case is the second report of an inherited PPP2R5D 
variant with a positive family history, showing 
improvements in the father and sister. The variable 
expressivity remains unclear, and genetic testing is 
crucial for differentiating PPP2R5D-related ID from 
other causes of developmental delay.13,15,19 Clinical 
exome sequencing facilitates early diagnosis and timely 
interventions. A multidisciplinary approach involving 
pediatricians, geneticists, neurologists, and therapists 
is critical for optimal management and improved 
outcomes.

CONCLUSION
We report the first case in Pakistan of PPP2R5D-related 
ID, caused by a paternally inherited heterozygous 
variant. This case highlights genotype-phenotype 
variability and emphasizes the importance of early 
diagnosis and targeted management in rare genetic 
disorders.
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