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Ten Cases of R53H Variant of PAH Gene in Benign
Hyperphenylalaninemia

Jiyun Lee, Jeongho Lee, Dong Hwan Lee

Department of Pediatrics, Soonchunhyang University Hospital Seoul,
Soonchunhyang University College of Medicine, Republic of Korea

Purpose: Phenylketonuria (PKU) results from a deficiency of phenylalanine hydroxylase (PAH). The
mutation of the PAH gene results in decreased phenylalanine hydroxylase enzyme activity in hyperphe-
nylalaninemia (HPA) patients, This study reports ten cases of patients with the benign HPA genotype
¢.168G) A (p.Argb3His, R53H) variant in the PAH gene and aims to evaluate the clinical significance of
the R53H variant,

Methods: Ten Korean patients with the HPA genotype the R53H variant were included in this study,
A retrospective medical record review was conducted, We characterized the phenotypes of the patients
with HPA with the R53H variant using the following system: classic PKU, moderate PKU, mild PKU,
Mild HPA, and benign HPA.

Results: Five patients had the R53H variant with the “Pathogenic” variants (R413P, R241C, Y356*,
c.442-1G)A, Y325*), Two patients had the “Likely pathogenic” variants (W187*, A259T), Two patients
had the “Uncertain significance” variants (R53H, G344D), and One patient had the “Not provided” variant
(c.1066-14C) G). Nine patients genotyped with the R53H variant were the patient with benign HPA and
One patient genotyped with the R53H homozygote was within normal range of plasma phenylalanine,
None of the ten patients required dietary restriction of phenylalanine or pharmacotherapy to maintain
their plasma phenylalanine levels and showed no clinical symptoms of HPA,

Conclusion: Ten patients with HPA genotype the R53H variant were the patient with benign HPA and
showed no clinical symptoms of HPA, Thus, the R53H variant, which was previously classified as an
“Uncertain significance” mutation in HPA patients, should be re-classified as “Benign.”
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Fig. 1. Plasma phenylalanine concentration. 10 patients
who presented genetic variant c.158G>A (p.R53H)
did not need specific therapy to maintain pheny-
lalanine level.

Table 1. Genetic Characteristics of Korean Hyperphenylalaninemia Patients with the c.158G>A (p.R53H) Variant

%\]T)o. Sex (éfse) cDNA change Protein change Clinical significant

1 F 7 c.[158G>A];[1238G>C] p.[R53H];[R413P]  Uncertain significance;Pathogenic

2 F 3 c.[158G>A];[721C>T] p.[R53H];[R241C] Uncertain significance;Pathogenic

3 M 6 c.[158G>A];[1068C>A] p.[R53H];[Y356%]  Uncertain significance;Pathogenic

4 F 3m c.[158G>A];[442—-1G>A] p.[R ;121 Uncertain significance; Pathogenic

5 F 3 c.[158G>A];[975C>Gl p.[R ;[Y325%]  Uncertain significance;Pathogenic

6 M 38 c. [158G>Al:[158G>Al p.[R ;[R53H] Uncertain significance;Uncertain significance
7 M 5 m c.[158G>A];[1031G>A] p.[R53H];[G344D]  Uncertain significance;Uncertain significance
8 F 10m c.[158G>A];[721C>T] p.[R53H];[W187%] Uncertain significance;Likely pathogenic

9 F 7 m c. [158G>AL:[775G>Al p.[R53H];[A259T] Uncertain significance;Likely pathogenic

10 F 4 c.[158G>A];[1066—-14C>G]  p.[R53H];[?] Uncertain significance;Not provided
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Table 2. Clinical Menifestations of Korean Hyperphenylalaninemia Patients with the ¢.158G>A (p.R53H) Variant

D Age Phe on DBS (umol/L)  Plasma Phe (umol/L) Clinical Biochemical
No. Sex (yrs) . . symptoms & signs Management phenotype
Min. Max. Min. Max.
1 F 7 18.2 169.5 116.3 176.7 None Normal diet Benign HPA
2 F 3 6.1 181.6 72.6 154.5 None Normal diet Benign HPA
3 M 6 109.0 242.1 179.4 192.3 None Normal diet Benign HPA
4 F 3 m 30.3 157.4 164.2 None Normal diet Benign HPA
5 F 3 48.4 273.4 159.9 186.7 None Normal diet Benign HPA
6 M 38 - - 103.1 None Normal diet Benign HPA
7 M 5m 54.5 168.3 157.3 198.7 None Normal diet Benign HPA
8 F 10m 30.3 102.9 147.2 162.1 None Normal diet Benign HPA
9 F 7 m 42.4 133.2 157.3 198.7 None Normal diet  Benign HPA
10 F 4 42.3 161.0 145.3 227.4 None Normal diet  Benign HPA

Reference range of phenylalanine on dried blood spot is <120 umol/L.
Reference range plasma phenylalanine is 28—115 umol/L.
Abbreviations: DBS, Dried blood spot; Phe, Phenylalanine; HPA, Hyperphenylalaninemia.
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