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The Mutational Spectrum in a Cohort with Familial and Sporadic
Amyotrophic Lateral Sclerosisamong the Han Chinesein Taiwan

Yi-Chung Lee*?, Bing-Wen Soong™?, Ching-Piao Tsai'?
! Department of Neurology, National Yang-Ming University
2 Department of Neurology, Taipei Veterans General Hospital

Background and Objectives: Amyotrophic lateral sclerosis (ALS) isafatal
neurodegenerative disorder characterized by relentlessly progressive |oss of motor
neurons. Mutationsin at least 15 genes have been described to cause familial ALS
(FALS), which may account for 10-20% of AL S cases. The aim of this study wasto
determine the frequency and spectrum of mutationsin different genes in a Taiwanese
ALS cohort of Chinese origin.

Methods: Mutational analyses of the SOD1, TARDBP, FUS, OPTN, VCP, UBQLN2,
and PFN1 genes were carried out by direct sequencing in 147 unrelated patients with
ALS, including 29 with FALS and 118 with sporadic ALS (SALS), who had been
diagnosed with probable or definite ALS at the Neurology Service of Taipei Veterans
Genera Hospital, Taiwan. The CAG repeat sizesin ATXN2 and the GGGGCC
hexanucleotide repeat expansion in COORF72 of the patients were a so investigated.

Results: Mutations have been identified in 33 of the 147 patients (22.4%), including
21 with FALS (72.4%; 21/29) and 12 with SALS (10.2%; 12/118). Among the 29
FALS patients, 8 were found to have SOD1 mutations (p.Thr137Argin 2, and
p.Leu8Val, p.Gly10Ala, p.Asp83Asn, p.Gly85Arg, p.Leul06Phe and p.Gly138Glu in
1), 6 had TARDBP mutations (p.Met337Va in 4, p.Gly348Val and p.Asn378Asp inl),
5 had the C9ORF72 repeat expansion, and 2 had FUS mutations (p.His517Asp and
p.Arg521His). Among the 118 SALS cases, 4 were found to have SOD1 mutations
(p.Gly16Ser, p.Gly37Arg, p.Cysl11Try and p.Thr137Arg), 2 had FUS mutations
(p-H517Asp and p.Arg521His), 2 had intermediate-length CAG expansions (32 and
33 CAG repeats), 2 had the COORF72 repeat expansion, 1 had a TARDBP mutation
(p.Ser375Gly), and 1 had an OPTN mutation (p.Leu494Trp). No patient was found to
have VCP, UBQLNZ2, or PFN1 mutation. Four of the above-mentioned mutations are
novel, including p.Gly10Alaand p.Asp83Asn in SOD1, p.Ser375Gly in TARDBP, and
p.Leud94Trp in OPTN.

Conclusion: This study clearly demonstrates the distribution and frequency of
mutationsin a Taiwanese AL S cohort of Chinese origin, and expands the spectrum
and supports their global presence of mutations in the causative genes of ALS.
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Patients with ALS in Taiwan

® Familial ALS (n=29)
m Sporadic ALS (n=118)

Figure 1. Approximately one fifth of the patients with ALS in Taiwan have positive
family history.
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Figure 2. The frequencies and spectrum of mutations in causative genes of ALS in
patients with familial or sporadic ALS in Taiwan.
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Patients with ALS and clear genetic diagnosis

ATXN2 (n=2) OPTN (n=1)
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Figure 3. The relative frequencies of mutations in different genes in the Taiwanese
patients with ALS and clease genetic diagnosis.

SOD1 p.Gly10Ala SOD1 p.Asp83Asn
Mutant GTGCTGAAGGGCGACGGCC C A CATGTTGGAGACTTGGGCAAT
Gcec hk G
val Leu Lys Gly Asp Gly Pro His Val Gly Asp Leu Gly Asn
Ala Asn
Control
Control GTGCTGAAGGGCGACGGCCCA CATGTTGGAGACTTGGGCAAT
Val Leu Lys Gly Asp Gly Pro His Val Gly Asp Leu Gly Asn
TARDBP p.Ser375Gly OPTN p.Leud94Trp
Mutant: e T TasEe & £ Ena L Miartamt CAACTGGCATTGCAGCTGGCA
GGT TGG
Asn Ser Tyr Ser Gly Ser Asn Gin Leu Ala Leu GIn Leu Ala
Gly Trp
Control Control
AACTCTTATAGTGGCTCTAAT CAACTGGCATTGCAGCT TG GC A
Asn Ser Tyr Ser Gly Ser Asn GIin Leu Ala Leu GIn Leu Ala

Figure 4. Four novel mutations to cause ALS were identified in this study, including
p.Glyl0Ala and p.Asp83Asn in SOD1, p.Ser375Gly in TARDBP, and p.Leu494Trp in
OPTN.
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Figure 5. The relative frequencies of mutations in causative genes in patients with
FALS and different sites at onset.
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