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Introduction: Fabry disease is an X-linked inherited lysosomal storage disease characterized by a deficient alpha-galactosidase caused by mutations in GLA

gene.

Materials and methods: Fabry diagnosis is performed in a high-throughput stepwise manner: (a.) males- enzymatic activity, lyso-Gb3 guantification, followed by
GLA gene sequencing and, (b.) females- GLA gene sequencing followed by lyso-Gb3. In the development and validation of the enzymatic assay we observed that
alpha-galactosidase determination in DBS alone Is insufficient for a precise diagnosis of Fabry disease, both in females (ppv 78%) and males (ppv 94.2%) due to
multiple variables: leukocyte count for different individuals; hematocrit level;, sample handling, lyonisation effect in females. To eliminate the differences between
samples several optimizations were introduced: chemical blank for each sample, a standard curve measured in the presence of blood extract and the ratio alpha-
galactosidase to another lysosomal enzyme (beta-glucuronidase). Lyso-Gb3 was measured using mass spectrometry (LC/MRM-MS) from DBS extract.

Summary: Mild mutations or late onset patients present levels of lyso-Gb3 in normal range (21.59 % of all Fabry male cases). However, by combining the data
from three different biochemical parameters (Lyso-Gb3, alpha-galactosidase and ratio alpha-galactosidase / beta-glucuronidase) we can distinguish between the
cohorts of normal controls, mild (or late onset) Fabry cases and affected Fabry cases. The biochemical diagnosis was confirmed in all cases by genetic analysis.
We report here the screening of over 170.000 individuals that led to the identification of over 3,600 affected individuals and over 1,100 carriers. We sequenced

over 85,000 alleles, resulting in the identification of 529 unique pathogenic variants (40% of which never published before).

Turn-arround time 10 days

Lyso-Gb3 biomarker :M'“”_ ~ ' 7

quantification

in Plasma {

OFf A
/ .. | Plasma
b7 GLA _
Q . Gene

.

I ol K )

Lo d

B = S€4-  [EINIYTN Lyso-Gb3 ZIEITTED
fes| Vi Jpatholozic It
e Sample " S

v ——

— }

DBS . v I

St || sorting 2 Wl Normal >

‘ \:: d " enzyr!natuc [ Lyso-Gb3 quant. /
activity + in DBS

control  [FXurelle e + Pathologic \
I ‘ GLA gene r N (
N~

DBS filtercard enzyme
\\ / i . sequencing

EDTA blood
N

Other regions

Middle East

Latin America

REPORT

Europe

Sample Sample Sample processing
arrival preparation - stepwise analysis -

— Cases’parriirs
NFabry Individuals _41734 a.17% 130%

Carriers

Cases* ' 3611

Lyso-Gb3 (ng/mL blood)

1000 2000 3000 4000

Figure 2. Fabry individuals identified
at CENTOGENE AG
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Figure 4:GLA mutations found in the analyzed Fabry cohort:
A. Newly detected unique GLA variants;

B. Type of GLA mutation; C. Effect of the GLA mutations;

D. Most abundant GLA pathogenic variants;

E. GLA variants with the highest levels of lyso-Gb3
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Figure 1: Fabry screening (2006-2017): A. Fabry screening protocol ;
origin of the samples of the genetically samples for which GLA sequencing was
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Figure 3: Lyso-Gb3 levels in different Fabry groups
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