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• In the brain, the GLUL gene produces glutamine synthetase that converts 
neurotoxic glutamate to harmless glutamine, detoxifying ammonia and 
recycling neurotransmitter function

• Biallelic pathogenic missense variants had been associated with autosomal 
recessive congenital brain dysgenesis

• A 2024 publication reported clustered heterozygous start-loss variants in 
the GLUL gene as a cause of developmental and epileptic encephalopathy 
(Jones et al, 2024)

• Variants clustered in the Met1 codon, requiring the use of a downstream 
methionine that results in loss of sensitivity to negative feedback from high 
glutamine levels

Introduction

• The GENYSIS research recharge core provides genetic analysis for the  
Genetic Determinants of Neurological and Developmental Disorders 
(GDNDD) study

• Suspicion of the GLUL variant p.Cys163Thr (p.C163T) was raised in a proband 
exome based on phenotypic overlap and de novo status

• p.C163T was submitted to GeneMatcher and ClinVar as a variant of 
uncertain significance (VUS) based on phenotypic suspicion 

• Before ACMG/AMP/ClinGen variant classification guidelines can be applied, 
a Moderate disease-gene relationship is recommended to be established  

• ClinGen’s Epilepsy Gene Curation Expert Panel (GCEP) was contacted to 
discuss curation of GLUL 

• GLUL received a Moderate classification for its relationship to genetic 
developmental and epileptic encephalopathy from the Epilepsy GCEP 

GENYSIS, ClinGen, ClinVar, and GeneMatcher Reciprocity 

• The GLUL Moderate gene-disease relationship allowed the p.C163T variant 
to be classified as a VUS in relation to developmental and epileptic 
encephalopathy and submitted to the individual’s medical record 

• The GDNDD individual has now been recruited to a growing research cohort 
to study the functional effects of non-Met1 GLUL missense variants

• Following the GENYSIS submission to ClinVar, additional de novo 
heterozygous missense variants in GLUL have been added, as well as 
inquiries from additional GLUL researchers 

A Pathway for Future Collaborations 

Figure: Workflow of the collaboration between 
GENYSIS and ClinGen, resulting in additional 
collaboration through GeneMatcher and ClinVar. 
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GENYSIS Pipeline* 
GDNDD proband exome given to GENYSIS
• Phenotype includes: epileptic encephalopathy, 

developmental delays
• Seizure types: atypical absence, myoclonic, drop 

attacks, convulsions 
• Abnormal MRIs and EEGs noted 
Primary analysis 
Genetic epilepsy and neurodevelopmental gene panels 
applied (Panel App)
• GLUL was flagged as suspicious  based on in silico 

predictors              
• GLUL medical literature was evaluated
• Jones 2024 paper describing an AD condition found 
Secondary analysis 
ClinGen Epilepsy GCEP contacted to preform gene 
curation based on ACMG guideline to establish a gene 
disease relationship before formal variant classification 
• p.C163T being classified as VUS was uploaded to 

GeneMatcher and ClinVar 

Molecular Sign Out Meeting
PIs, clinicians, variant analysts discuss 
findings as they relate to clinical picture 
• GLUL AD phenotype was suspicious, 

required further evidence
• Comparative analysis to Met 1 

Cohort 

• Official VUS classification for 
p.C163T uploaded to medical record 

*For full detail on the  
GENYSIS pipeline visit: 
med.unc.edu/genysis

Research 
Cohort

focus on GLUL 
missense variants 

outside of the 
Met1 codon

Additional ClinVar Submissions
Since May 2025, two other variants in the catalytic domain have been uploaded 
as VUS to ClinVar in relation to autosomal dominant developmental and 
epileptic encephalopathy 

• NM_001033044.4(GLUL):c.602A>C (p.Gln201Pro)
• NM_001033044.4(GLUL):c.604T>C (p.Trp202Arg)

ClinGen 
Aminoacidopathy GCEP 
• 2020: Moderate classification for autosomal 

recessive congenital brain dysgenesis due to 
glutamine synthetase deficiency (CCID:004969)

Epilepsy GCEP
• Presented with GENYSIS findings 
• GLUL AD relationship considered
• 2025: Moderate relationship to autosomal 

dominant genetic developmental and epileptic 
encephalopathy via the gain-of-function 
mechanism due to loss of sensitivity to negative 
feedback (CCID:008739) 

ClinVar
• Variant p.C163T uploaded to 

ClinVar as a VUS by GENYSIS 
in May 2025

GeneMatcher 

• Several GeneMatcher results come 
back with variants matching 
proband phenotype outside of the 
Met 1 codon 

• GENYSIS connected researchers to 
GDNDD, proband was recruited to 
a growing research cohort to study 
the functional effects of GLUL 
missense variants
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