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A Case of GNAST Mutation in Pseudohypoparathyroidism Type la
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Pseudohypoparathyroidism (PHP) is a group of genetic disorders in which the kidneys fail to respond to parathyroid hormone. Genetic defects in
the GNAS complex locus lead to reduced Gsa (alpha-subunit of the heterotrimeric stimulatory G protein) activity in PHP type Ia patients. These pa-
tients exhibit characteristics of Albright hereditary osteodystrophy (AHO) and hypocalcemia, increased parathyroid hormone, and resistance to
other Gsa protein-coupled hormones. AHO has a wide range of manifestations such as short stature, obesity, round face, subcutaneous ossifica-
tion, and bone shortening in the hands and feet. In this study, we present the case of a 47-yr-old woman who was diagnosed with PHP type Ia with
AHO. She showed tetany, dizziness, irritability to light, decreased visual acuity, cognitive impairment, and motor dysfunction. Direct sequencing
identified a heterozygous missense mutation in exon 6 (c.466G > A, p.Asp156Asn) in GNASI.To our knowledge, this case is the first report in Korea
of PHP type Ia caused by a heterozygous missense mutation in exon 6 (c.466G > A, p.Asp156Asn) in GNASI.
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Table 1. Results of biochemical tests performed on the patient

Four weeks after

Tests At hospital admission Hospital admission Reference range
Total Calcium 8.4 mg/dL 8.4-10.2 mg/dL
lonized Calcium 2.08 mg/dL 3.56 mg/dL 4.5-50 mg/dL
Phosphorus 7.4 mg/dL 4.9 mg/dL 2.5-7.0 mg/dL
Urine Calcium 3.4 mg/day 100-150 mg/day
TSH 32,6 IU/L 0.35-4.93 IU/L
Total T3 770 IU/L 58-1,590 IU/L
Free T4 590 IU/L 710-1,480 IU/L
PTH 3019 g/L 15-65 IU/L
TRAb 0.88 IU/L 0-1.751U/L

Abbreviations: TSH, thyroid-stimulating hormone; PTH, parathyroid hormone;
TRAb, TSH receptor antibody.

Fig. 1. The patient had small hands and feet with significantly short digits (A, B). X-ray reveals shortening of metatarsal bones in the feet (C) and

metacarpal bones and phalanges in the hands (D).
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Table 2. List of primers
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Name Sequences (5'-3") Amplicon size Purpose
GNAS1ex2perF GCTACGTGATGTGGAAGAGACTG 882 bp PCR, Sequencing
GNAS1ex2perR TCTTGGGATAGGGAGATGTTIGT PCR, Sequencing
GNAS1ex3perf CAATTATCCATCCCTCCTGTCTC 907 bp PCR, Sequencing
GNASTex3pcerR ATCCACCAAGCTAACGTAAAGTG PCR, Sequencing
GNASTex4ex5perF GTGACCTATCACTCCAGCCTCAC 852 bp PCR, Sequencing
GNASTex4ex5perR CCATCTTGAACAAAGCCCTAATG PCR, Sequencing
GNAS1ex6perF CAGTAATTCACAATAAGACCCAGCA 798 bp PCR, Sequencing
GNAS1ex6perR AGTCGCTTACCTGAGAGCAGAAA PCR, Sequencing
GNAS1ex7ex13perF TTAAATCCTGTTTGCCCTAACCTTC 2,654 bp PCR, Sequencing
GNAS1ex7ex13pcrR CTGTGCTCCTCTATTTCTCCTCCAC PCR, Sequencing
GNAS1ex7ex13seqF2 TICTGTGTTGTTAGGGATCAGG Sequencing
GNAS1ex7ex13seqfFe CGAGCCTGTCTITAGTTTCCTC Sequencing
GNAS1ex7ex13seqR1 TCCCTAACAACACAGAAGCAAA Sequencing
GNAS1ex7ex13seqR2 GAGAATTAGTGGGAGTGCGTTT Sequencing
GNAS1ex7ex13seqR3 CCCTATGGTGGGTGATTAACTG Sequencing

Fig. 2. The brain CT scan of the patient of Albright's hereditary osteodystrophy with pseudohypoparathyroidism establishes extensive calcifications
in the bilateral dense cerebellum (A) and basal ganglia (B).
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Fig. 3. Direct sequencing of GNAST exon 6 region in the affected pa-
tient. A heterozygous G>A substitution at nucleotide position 466
converts an aspartate (GAT) to asparagine (AAT), designated as
D156N.
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Table 3. Clinical findings and molecular profile of Korean pseudohypoparathyroidism type la patients in previously published studies

Patient No. ~ Age at Dx Sex Characteristics Base change Amino acid change Reference
1 6yr, 2 mo Pain in both legs, subcutaneous calcification c94A>T p.K32X [3,5]
2 7yr,1mo M Seizures €.344_345insT pV117RfsX23 [3,5]
3 12 yr M Hypocalcemic seizure c565_568 del p.Asp189_Tyr190 [4]
delinsMetfsX14

4 - M Asymptomatic €.569_570 del p.Tyr190CysfsX19 [4]
5 9yr, 5mo F Hypocalcemic seizure €.348_349 insC p.Val117fsX23 [4]
6 2yr, 11 mo F Subcutaneous calcification ©.348_349 insC pVal117fsX23 [4]
7 - M Asymptomatic ¢.348_349 insC p-Val117fsX23 (4]
8 13 yr, 10 mo M Hypocalcemic seizure €659+1G>A Splicing mutation [4]
9 6yr, 1 mo B Brachydactyly, subcutaneous calcification c85C>T p.Q29X [5]
10 28 yr, 6 mo M Subcutaneous calcification, seizures Exon 1-13 large deletion [5]
n 9yr M Subcutaneous calcification, short stature, round face, brachydactyly c637C>T p.GIn213 [6]

Abbreviations: Dx, diagnosis; PHP-la, pseudohypoparathyroidism type la; F, female; M, male.
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