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Mutational analysis of ANXALL in ALS patients in Taiwan

Yi-Chung Lee, Pei-Chien Tsai, Yi-Chu Liao

Department of Neurology, Taipei Veterans General Hospital, Taipei, Taiwan
Department of Neurology, National Yang-Ming University School of Medicine,
Taipei, Taiwan

Background

Amyotrophic lateral sclerosis (ALS) is a devastating neurodegenerative disorder
primarily affecting upper and lower motor neurons. The genetic contributions to ALS
etiology are clearly evidenced by that about 10% of ALS cases are familial. Recently,
mutations in the annexin A1l gene (ANXA11) have been identified in British or Italian
patients with amyotrophic lateral sclerosis (ALS) and their role in ALS in other ethnic
populations remains unclear.

Objectives
To investigate the frequency and spectrum of ANXA11 mutations in a Taiwanese
ALS cohort of Han Chinese origin.

Methods

A continuous series of 286 unrelated patients of Han-Chinese origin with probable
or definite ALS was recruited from the Neurology Service of Taipei Veterans General
Hospital, Taiwan. These patients had been screened for mutations in 17 ALS causal
genes (SOD1, C90RF72, TARDBP, FUS, ATXN2, OPTN, VCP, UBQLN2, SQSTM1,
PFN1, HNRNPA1, HNRNPA2B1, MATR3, CHCHD10, TUBA4A, TBK1 and CCNF)
and 54 of them have a positive genetic diagnosis. Mutational analysis of ANXA1l was
performed in all the 286 patients using Sanger sequencing.

Results

Eight heterozygous nonsynonymous ANXA11 variants were identified, including
p.P31R (c.92C>G), p.G89IS (c.265G>A), p.Q97X (¢.289C>T), p.V208L (c.622G>C),
p.T321N (c.962C>A), p.Q362L (c.1085A>T), p.A367V (c.1100C>T) and p.1457V
(c.1369A>G), and each was found in one single patient. Among these variants, only
the p.Q362L variant was absent in the Taiwan Biobank database and the gnomAD.
Polyphen2, SIFT, Mutation Taster and CADD programs support the pathogenicity of
the ANXA11 p.Q362L variant. However, this variant was found in one patients with
sporadic ALS. Because of no further strong evidence available to support its
pathogenicity, the p.Q362L variant is classified as a variant of uncertain significance
(VUS) according to the American College of Medical Genetics (ACMG) guidelines

Discussion
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We screened a Taiwanese cohort of 286 unrelated patients with ALS for
mutations in the ANXA11 gene and identified eight heterozygous nonsynonymous
variants. Seven of them may be considered as a benign or likely benign variant
because of their presence in the population databases. The remaining one variant,
p.Q362L, is absent from the population databases and predicted to have a
deleterious effect by in silico analyses, which meet the criteria of moderate and
supporting evidence of pathogenicity in the ACMG guidelines. However,
combining these two evidences is not sufficient to support the p.Q362L as a
pathogenic or likely pathogenic variant. Therefore, it is classified as a VUS
currently.

In conclusion, we did not identify any pathogenic or likely pathogenic
ANXA11 mutation in 286 unrelated Taiwanese ALS patients. Our data indicates
that pathogenic ANXA11 mutations are absent or rare in ALS patients in Taiwan.
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