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Abstract =

AGL gene mutation and clinical features in Korean patients

with glycogen storage disease type III

Jung Min Ko', M.D., Jung Hyun Lee', M.D., Gu—Hwan Kim?, Ph.D. and Han—Wook Yoo'?, M.D., Ph.D.
Dept. of Pediatrics,’Medical Genetics Clinic and Lab, University of Ulsan College of Medicine, Seoul, Korea

Purpose: Glycogeh storage disease type III (GSD-III), is a rare autosomal recessive disorder of glycogen
metabolism. The affected enzyme is amylo-1,6-glucosidase, 4-alpha-glucanotransferase (AGL,
glycogen debranching enzyme), which is responsible for the debranching of the glycogen molecule
during catabolism. The disease has been demonstrated to show clinical and biochemical
heterogeneity, reflecting the genotype-phenotype heterogeneity among different patients. In this
study, we analyzed mutations of the 4GL gene in three unrelated Korean GSD-III patients and
discussed their clinical and laboratory implications.

Methods: We studied three GSD-III patients and the clinical features were characterized. Sequence
analysis of 35exons and part exon-intron boundaries of the 4GLgene in patients were carried out by
direct DNA sequencing method using genomic DNA isolated from patients' peripheral leukocytes.

Results: The clinical features included hepatomegaly (in all patients), seizures (in patient 2), growth
failure (in patients 1), hyperlipidemia (in patients 1 and 3), raised transaminases and creatinine
kinase concentrations (in all patients) and mild EKG abnormalities (in patients 2). Liver
transplantation was performed in patient 2due to progressive hepatic fibrosis. Administration of
raw-corn-starch could maintain normoglycemia and improve the condition. DNA sequence analysis
revealed mutations in 5 out of 6 alleles. Patient 1 was a compound heterozygote of c.1282 G>A
(p-R428K) and c.1306delA (p.S603PfsX6), patient 2 with ¢.1510 1511insT (p.Y504L£sX10), and
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patient 3 with ¢.3416 T>C (p.L1139P) and c.1735+1 G>T (Y538_R578delfsX4) mutations. Except

R428K mutation, 4 other mutations identified in3 patients were novel.

Conclusion: GSD-III patients have variable phenotypic characteristics' resembling GSD-Ia. The

molecular defects in the AGL gene of Korean GSD-III patients were genetically heterogeneous.

Key Words: Glycogen storage disease, Glycogen storage disease type III, 4GLgene, Glycogen
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Table 1. Clinical and Genetic Features of GSD-III Patients

f et c.1282 G>A R428K

1 ™ 16 mo HM SM No No .
c.1306delA frameshift
HM' sMTPHT | | ¢.1510_1511insT | frameshift

2 18M 6 yrs § Mild BVH No N

-=>LULT unknown unkown

. c.3416 T>C L1139P

3 4M 9 mo HM No No .
c.1735+1 G>T frameshift

*HM: hepatomegaly

TSM: splenomegaly

FPH: portal hypertension

§ LULT: living unrelated donor liver transplantation

|| BVH: biventricular hypertrophy
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Table 2. Serum Biochemistry Profiles

408- 108-

1 30 27-111 153 0.2-1.5 125-246 123-230
2584 443
107- 190- 244-

2 55 37-196 1.4-7.4 86-189 150-275
266 1277 984
129- 143- 142-

3 39 146-162 | 0.4-14 93-258 133-356
2631 1073 1020

*FBG: fasting blood glucose
T CK: creatinine kinase
¥ T-bil: total bilirubin
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Fig. 1. Sequence analysis of AGL gene

(a) ¢.1282 G>A and c.1306delA patient 1
(b) c.1510_1511insTof patient 2
(c) ¢.3416 T>C and ¢.1735+1 G>T of patient 3
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