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Application of captured high throughput sequencing
in the genetic diagnosis of phenylketonuria

CHEN Ying'*, WEI Xiao-Ming?, WANG Ben-Jing’, YI Xin?>, MAO Jun*
(" Department of Neonatology-Central Lab,” Department of Gyneacology,* Department of Obstetrics,
Nanjing Medical University A f filiated Suzhou Hospital ,Suzhou 215002, Jiangsu Province ,China;

> Beijing Genomics Institute at Shenzhen , Shenzhen 518083, Guangzhou Province ,China)

[Abstract] Objective Assess the performance of captured high throughput sequencing in the genetic
diagnosis of phenylketonuria (PKU). Methods Target region sequence capture and next-generation
sequencing were used to detect phenylalanine hydroxylase (PAH) gene of 9 children affected with
typical PKU. Sanger sequencing was used to confirm the results of the patients and their parents.

Results Nine children carried 12 pathogenicity mutations in PAH gene,including 7 missense mutation
(p.165T.p. F161S,p. Q204C,p. R241C, p. L242F, p. R243Q and p. Q375E) .2 nonsense mutation (p.
R111X and p. Y356X) ,3 splicing mutation[ c. 442-1G>A(IVS4-1G>A) .c. 1315+ 6T>A(IVS12 + 6T
>A) and c. 1316-2A>C(IVS12-2A>C) | and 3 unpathologic silence mutations (p. Q232Q,p. V245V
and p. L3851). All the mutations were from their parents,in which 2 novel pathogenicity mutations
were not reported before,including c. 1316-2A™>C and p. Q375E (CAA->GAA). Conclusions Next

generation sequencing technology is a useful tool for the detection of PAH gene,which is valuable for
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diagnosing diseases of genetic etiology confirmed in clinical application.

[Key words] phenylketonuria;

next-generation sequencing

phenylalanine hydroxylase;

target sequence capture sequencing;
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Fig 1

Distributions of 12 pathogenicity mutations and 3 unpathologic mutations in PAH gene of 9 patients with PKU

Pathogenicity mutations were above the line,and unpathologic mutations were under the line. p. Q375E and c. 1316-2A>C were

novel mutations. The sample numbers detected were upper right the mutations.
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[ 2 Sanger il FF & SNaPshot 3§ ilF 45 5 &
Fig 2 Verification results by Sanger sequencing and SNaPshot
A:Mutation of ¢. 1316-2A>C in P2;B: Mutation of p. Q375E (CAA-GAA) in P3;C and D: Results of p. Q375E detected by

SNaPShot technology (C:Control; D: Heterozygous genotype of p. Q375E). Red arrow: The peak of mutation allel.
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Tab 1 Analysis of 15 mutations in PAH gene in 9 patients with PKU

Sample No. Mutations rs-1D Exons Fr. 164 SIFT PolyPhen Father Mother
P1 p. R243Q rs62508588 7 0 damaging Probably damaging p. Y356X p. R243Q
p. Y356X rs62516095 11 0. 0061 - -
p. V245V rs1042503 11 0. 4695 - -
p. L385L rs772897 11 0.3171 - -
P2 p. R241C rs76687508 7 0 damaging probably damaging c. 1316 —2A>C p. R241C
c. 1316-2A>C novel 12 0 = =
p. V245V rs1042503 7 0. 4695 - -
p. L385L rs772897 11 0.3171 - -
P3 c. 442 -1G=>A rs62514907 4 0 - - p. Q375E c. 442 -1G>A
p. Q375E novel 11 0 tolerated benign
p. Q232Q rs1126758 7 0.2134 - -
p. V245V rs1042503 7 0. 4695 - -
p. L385L rs772897 11 0.3171 - -
P4 p. Y204C rs62514927 6 0. 0061 damaging probably damaging p. R241C p. Y204C
p. R241C rs76687508 7 0 damaging probably damaging
p. V245V rs1042503 7 0. 4695 - -
p. L385L rs772897 11 0.3171 - -
R5! p. 165T rs75193786 3 0 damaging probably damaging p. 165T p. R241C
p. R241C rs76687508 7 0 damaging probably damaging
p. V245V rs1042503 7 0. 4695 - -
p. L385L rs772897 11 0.3171 - -
Po6 p. Y204C rs62514927 6 0. 0061 damaging probably damaging p. R243Q p. Y204C
p. R243Q rs62508588 7 0 damaging probably damaging
p. V245V rs1042503 7 0. 4695 - -
p. V245V rs1042503 11 0.3171 - -
P7 c. 1315+ 6T>A 1562508650 7 0 - - c. 1315+ 6T>A p. R243Q
p. R243Q rs62508588 7 0 damaging probably damaging
p. V245V rs1042503 7 0. 4695 - -
p. L385L rs772897 11 0.3171 - -
P8 p. F161S rs79635844 5 0 damaging probably damaging p. F161S p. L242F
p. L242F novel 7 0 damaging probably damaging
p. V245V rs104250 7 0. 4695 - -
p. L385L rs772897 11 0.3171 - -
P. Q232Q rs1126758 6 0.2134 - -
) p.R111X 1576296470 3 0 - - p. R241C p. R111X
p. R241C rs76687508 7 0 damaging probably damaging
p. V245V rs1042503 7 0. 4695 - -
p. L385L rs772897 11 0.3171 - -
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