CASE STUDY

Genetic Analysis Helps Parents Understand Their Child’s
Health Problems
Quick Summary
o
o
o
o

A 11-year old child presented with muscle weakness and mild enlargement of liver.
Diagnosis of his metabolic problem had eluded doctors for several years.
Genetic counselling and testing was advised to the proband and his parents.
Presence of a pathogenic mutation in the AGL

glycogen storage disorder type III.
o Diet management strategies advised to the proband and his parents to overcome nutrition
problems caused by the disorder.
o Parents relieved to have achieved a resolution and management strategy for their child’s
health issues.

Introduction

A child’s health is the focal point of the lives of parents. Naturally, problems with a child’s development and overall health,
for eleven years.
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Genetic Test
metabolism. In Sagar’s case the clinical exome test was used to identify the mutations that could cause his malnourished
condition. A mutation in the AGL
known as Cori Disease or Forbes Disease)(Hicks et al. 2011).

Positive for a homozygous ‘likely pathogenic’ variant in the AGL
gene

AGL

chr1:100357208delC
c.2996delC
p.Pro999HisfsTer13

Homozygous

Likely Pathogenic

Principal Findings

• Sagar has two copies of a 'likely pathogenic’ variant in the AGL gene in his genome.
• Variations in the AGL gene cause glycogen storage disease type III (GSD-III also called Cori disease or Forbes disease).
GSD-III is characterized by a reduction of AGL enzyme activity leading to the accumulation of structurally abnormal
glycogen in the liver and muscle (GSD-IIIa and GSD-IIIc) or liver only (GSD-IIIb and GSD-IIId) thereby impairing the
function of these organs. GSD-IIIa is the most common form of GSD-III, while types IIIc and IIId are extremely rare (Dagli et
al. 1993).
• AGL
display a short stature as a consequence of liver disorder, which includes hepatomegaly, hyperlipidemia, ketotic
hypoglycemia and elevated hepatic transaminases.
• The features as described in GSD-III due to AGL

Getting To the Root of the Problem

Given that Sagar had been diagnosed with a rare metabolic disorder, genetic testing was advised to his parents as well to
AGL gene, each. This disorder can occur only if each
parent passes on one copy of the defective gene to the child. Essentially, this means that Sagar has received two copies of
this defective AGL gene, one from each parent.
Parents are advised to undergo genetic testing to understand their risks of passing on mutant genes to other children, via
future pregnancies.
heterozygous for the same gene mutation c.2996delC (p.Pro999HisfsTer13) in the AGL gene. Given that
that,both
bothparents
parents
carried a copy of the mutant gene, the chances of one child inheriting both defective copies is
are25%.
25%.
This
Thisis isexactly
exactlythe
the
scenario in this particular case of an inherited metabolic disorder.
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Family Tree Post Genetic Testing

Glycogen Storage Disease Type III
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chr1:100357208delCc.2996delC; p. Pro999HisfsTer13
Homozygous

Patient Support Post Genetic Testing
o
o

be improved by making dietary changes (Kishnani et al. 2010).

gluconeogenesis and prevent hypoglycaemia.
o Periodic monitoring of calcium and vitamin D levels is advised. Periodic surveillance for symptoms of cardiomyopathy is
o Sagar and his parents were counselled about such diet management strategies.
o The results of genetic tests performed for the proband and his parents cleared their doubts and confusion and helped
outline a lifestyle management strategy.

Strand Clinical Exome Test

The Stand Clinical Exome test includes genes involved in inherited metabolic disorders. The test is a comprehensive test
and can assay for >4500 genes.

2017 © Strand Life Sciences

CASE STUDY : Genetic Analysis Helps Parents Understand Their Child’s Health Problems

References

• Cheng, A. et al., 2009. Distinct mutations in the glycogen debranching enzyme found in glycogen storage disease type III lead to impairment in diverse
cellular functions. Human Molecular Genetics, 18(11), pp.2045–2052. Available at: http://www.ncbi.nlm.nih.gov/pubmed/19299494 [Accessed May 9,
2017].
• Dagli, A., Sentner, C.P. & Weinstein, D.A., 1993. Glycogen Storage Disease Type III, Available at: http://www.ncbi.nlm.nih.gov/pubmed/20301788
[Accessed May 9, 2017].
•
with Glycogen Storage Disease Type III. Genetics in Medicine, 12(7), pp.424–430. Available at: http://www.ncbi.nlm.nih.gov/pubmed/20648714
[Accessed May 9, 2017].
• Hicks, J., Wartchow, E. & Mierau, G., 2011. Glycogen Storage Diseases: A Brief Review and Update on Clinical Features, Genetic Abnormalities, Pathologic
Features, and Treatment. Ultrastructural Pathology, 35(5), pp.183–196. Available at:
http://www.tandfonline.com/doi/full/10.3109/01913123.2011.601404 [Accessed May 9, 2017].
• Kishnani, P.S. et al., 2010. Glycogen Storage Disease Type III diagnosis and management guidelines. Genetics in Medicine, 12(7), pp.446–463. Available at:
http://www.agsdus.org/docs/GSD_Type_III_Diagnosis_and_Management_Guidelines.pdf [Accessed May 9, 2017].

Strand Center for Genomics & Personalized Medicine

(A unit of Strand Life Sciences Pvt. Ltd.)
UAS Alumni Association Building, Veterinary College Campus,
Bellary Road, Hebbal, Bangalore – 560 024
Phone: 1800-1022-695, support.strandx@strandls.com, www.strandls.com

Strand Center for Genomics &
Personalized Medicine is accredited by

# 8750941

2017 © Strand Life Sciences

