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Fabry disease screening in high—risk populations in Japan: a nationwide study
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Abstract of the Thesis

Background and Purpose: Fabry disease (FD) is a X—linked inherited disorder caused by mutations
in the GLA gene, which results in the deficiency of @& —galactosidase A (@ —Gal A). This leads to the
progressive accumulation of metabolites, which can cause multisystemic dysfunction. A recent screening
study among neonates reported an increase in the incidence of FD, and numerous FD patients remain
undiagnosed or even misdiagnosed. Therefore, this study aimed to identify patients with FD by performing
high—risk screening in 18,135 individuals, enrolled from October 2006 to March 2018, with renal, cardiac,
or neurological manifestations from all prefectures in Japan. A total of 601 hospitals participated in this

study.

Methods: «-Gal a assay Method : a single 3.2mm diameter disk punched from DBSs, was incubated in a
well of a 96-well microwell plate with 100 4 L of citrate/potassium phosphate buffer for 1 h at room
temperature. A 20—t L aliquot of the extract was then added to 40 u L of the reaction mixture (3.0mM
4MU- & Gal; 100mMN-acetyl-D—galactosamine in potassium phosphate buffer) in a black 96-well microwel!
plate. The reaction mixture was incubated at 38 ° C for 3 h, and the reaction was terminated with 200
u L of 300mM glycine/NaOH buffer to measure fluorescence intensity.

Next-generation sequencing (NGS): The 13.3—kb region, including GLA, was amplified using long—range PCR.
Library preparation and sequencing were performed using a Nextera XT Kit and MiSeq sequencer (Illumina).
Variants detected in the GLA gene by NGS were resequenced using the Sanger method. Public databases,
including Fabry—database and ClinVar were used to classify each variant. The software PolyPhen—2 was
used for missense mutations to predict the potential impact of an amino acid alteration on @ -Gal A

function.

Results: Low & -Gal A activity was detected in 846 individuals, with 224 of them diagnosed with FD by
GLA sequencing. Cases with a family history of FD (n = 64) were also subjected to sequencing, without
o —QGal A assay, as per individual request, and 12 of them were diagnosed with a variant of FD. A total of
236 patients with FD (97males and 139 females) were identified from among 18,199 participants. A total
of 101 GLA variants, including 26 novel variants, were detected in the 236 patients with FD from 143

families, with 39 amenable variants (39%) and 79 of the 236 patients (33%) suitable for migalastat treatment.

Conclusions: The simple screening protocol using dried blood spots that was performed in this study
could be useful for early diagnosis and selection of appropriate treatments for FD in high-risk and

underdiagnosed patients with various renal, cardiac, or neurological manifestations.
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EEEOEREEETHS. BREFHERBICIVETEORBYEBTECLSHEETOHRERSE
E-9 . BEOHERICHLITODIERI =V LBV TEERERZDEMARESATEY., <
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TNAYRGARG )= G # T3 TCEREBEFRETHIELEBMELE:.
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