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Mutations of PAH Gene in Thai Neonates
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8984 (reference sequence, Ref) @u GenBank:
Accession no.NG008690.2 3In§1udays NCBI
(The National Center for Biotechnology
Information)”” dauaaslums 199 1 w3euduney
PCR master mix 289 KAPA2G Fast Multiplex
PCR Kit (KAPA Biosystems, United states) Tog
1% primer fianaudugarna 200 nM uazdagn

DNA 10ng luufjzen Usanes 25 L mu{?umauﬁizq
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(iju ProFlex PCR System, Applied Biosystems,
United states) éiy'\iqmwgﬁéuﬁ'ﬂumsﬁw PCR il
95°C 11U 3 W7l wasniuLRnUSINa DNA sh1u
35 58U Tmé’?qqmwgﬁﬁ 95°C 11U 15 31l i 60°C
WY 30 FNT wasdl 72°C 1w 45 i iaesuiia
il 72°C w1 Wi WATHIINFOUAMMNWKANN I

PCR 62875 gel electrophoresis

M3 1 Neaztdan Forward uaz Reverse primers §%3U 13 exons 28398U PAH

Primer , , Position Length Tm PCR Product
Name Sequence (5 to 3') (Ref: (bp) °C) size (bp)
NG008690.2)
1F CCTCCTGCGTCAGGACAAC 46093-111 19 59.1
1R AAAGCCACCGAGGACAGAT 46528-46 19 56.4 o
oF TGATCATTTAATTGCCCTGGA 50320-40 21 51.1
2R TGGAAAAACTGAAGCTCAGA 50790-809 20 50.9 490
3F TCTCCATTTTGTTGCGTTAGG 68392-412 21 52.8
3R AATCCCCCAAACAGTCTTCC 68841-61 21 54.8 410
4F CCGGTTTCTAAGGAAAATG 85687-705 19 47.8
4R CCAGCCCTCGTGTAAATAG 86075-93 19 52.7 o7
5F GCCCCCATTCAAAGCATT 96668-85 18 53.5
5R CCATCCTCAACTGGATGA 96883-900 18 50.9 238
6F TGAAATTCACTGTAGCAAGT 107953-72 20 48.2
6R TTCCTGGAGGAATCAACCTG 108399-418 20 54.2 468
7F TGGGAATTTACTTGATCCAGAT 110273-94 22 50.4
7R GATGGAGCAAATCTCCAGAA 110745-64 20 51.8 o2
8F GCCTTTTATGATCCCAACC 111489-507 19 50.8
8R ACCACACACCCATTTCAGGT 111852-71 20 56.8 283
9F ATGGCCAAGTACTAGGTTGG 116386-405 20 54.3
9R GGAAAGTTTCAAAGACCTGAGGGC 116565-88 24 58.5 228
10F TCATCCAGTCAAGGTGA 118910-26 17 49.1
10R ACTGGAGAATGAGTTCCC 119189-206 18 50.9 291
11F GCATTTGGGCTGTGATGTAG 119503-22 20 54.1
11R GTGTGTGCAAAGGTCAGCAT 119945-64 20 56.2 1oz
12F GCTGTTGAAGACCCTGCTCTA 122766-86 21 57.0
12R TGGAGTGGAATCTAGGAAGG 123214-33 20 53.2 47
13F TGAGGCTGTAAGCTCCTTGAA 124048-68 21 55.8
13R CTTGAATGAAGCAGGTCCC 124536-54 19 53.5 201

#HLH6: Tm = melting temperature, F = Forward primer, R = Reverse primer
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e 1 2 3 4 56 7 8 9101112 13 14

(ng/5pl)

MWD 1 WAaA9 PCR M9 13 exons 2a48iu PAH lagld DNA fanaanalaga DBS

Lane1 - DNA Marker 1 kb ladder Lane 2 - PCR Product Exon-1 (454 bp)
Lane 3 - PCR Product Exon-2 (490 bp) Lane 4 - PCR Product Exon-3 (470 bp)
Lane 5 - PCR Product Exon-4 (407 bp) Lane 6 — PCR Product Exon-5 (233 bp)
Lane 7 - PCR Product Exon-6 (466 bp) Lane 8 — PCR Product Exon-7 (492 bp)
Lane 9 - PCR Product Exon-8 (383 bp) Lane 10 — PCR Product Exon-9 (223 bp)
Lane 11 — PCR Product Exon-10 (297 bp) Lane 12 — PCR Product Exon-11 (462 bp)
Lane 13 - PCR Product Exon-12 (478 bp) Lane 14 — PCR Product Exon-13 (507 bp)
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Rotjanapan Pankanjanato et al.

Mutations of PAH Gene in Thai Neonates
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Mutations of the Phenylalanine
Hydroxylase Gene in Thai Neonates with

Suspected Phenylketonuria
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ABSTRACT Phenylketonuria (PKU) is a rare genetic disease caused by mutations of the phenylalanine
hydroxylase (PAH) gene. This gene produces an enzyme, which metabolizes phenylalanine (Phe) into
tyrosine (Tyr). Accumulation of Phe in the body leads to brain damage and mental retardation. To study
PAH mutation in PKU-suspected Thai neonates, DNA extraction and sequencing were performed using
leftover dried blood spot samples from the routine work of The Neonatal Screening Operating Centre.
We selected 32 DBS which had confirmed Phe in serum > 2.3 mg/dL and Phe/Tyr ratio > 2 (n=32).
The sequencing results showed all samples had 2-5 point mutations. From the total of 17 mutation types;
13 were missense mutations, 3 were silence mutations and 1 was a mutation at regulatory element.
Especially, missense mutations were found in 17 samples (53.12%) with Phe in serum > 5 mg/dL. Due
to the limitation of Sanger sequencing and many point mutations found, Next Generation Sequencing

(NGS) may be used for targeted gene sequencing to diagnose PKU effectively.

Keyword: Mutations, Phenylalanine hydroxylase gene, Phenylketonuria, Thai neonates
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