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Method Development for the Profiling Analysis of Urine Globotriaosylceramide (Gb3)
for the Screening of Fabry Disease by Tandem Mass Spectrometry
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Choon Sik Jeong* and Yong Soo Lee*
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*Dept. of Pabathophysiology & Pharmacology, College of Pharmacy, Duksung Women's University, Korea
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Abstract — Measurement of globotriaosylceramide (Gb3, ceramide trihexoside) in urine has clinical importance for mon-
itoring after enzyme replacement therapy in Fabry disease patients. The disease is an X-linked lipid storage disorder that
results from a deficiency of the enzyme a-galactosidase A (o-Gal A). The lack of a-Gal A causes an intracellular accu-
mulation of glycosphingolipids, mainly Gb3. A simple, rapid, and highly sensitive analytical method for Gb3 in urine was
developed without labor-extensive pre-treatment by electrospray ionization MS/MS (ESI-MS/MS). Only simple 5-fold dilu-
tion of urine is necessary for the extraction and isolation of Gb3 in urine. Gb3 in diluted urine was dissolved in dioxane con-
taining C17:0 Gb3 as an internal standard, After centrifugation it was directly injected and analyzed through guard column
by in combination with multiple reaction monitoring mode of ESI-MS/MS. Eight isoforms of Gb3 were completely resolved
from urine matrix. C24:0 Gb3 occupied 50% of total Gb3 as a major component in urine. Linear relationship for Gb3 isoforms
was found in the range of 0.005~5.0 pg/ml. The limit of detection (5/N=>5) was 0.005 ug/m/ and limit of quantification was
0.05 pg/m! for C24:0 Gh3 with acceptable precision and accuracy. Correlation coefficient of calibration curves for 8 Gb3 iso-
forms ranged from 0.9598 to 0.9975. This method could be useful for rapid and sensitive 1st line Fabry disease screening,
monitoring and/or diagnostic tool for Fabry disease.

Keywords [ quantification, globotriaosylceramide (Gb3), MS/MS, fabry disease, screening
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Table I —Selected parent and daughter ion masses for the quanti-
fication of globotriaosylceramide (Gh3) standard

Gb3 isoform Parent ion* Daughter ion* Formula

C16:0-Gb3 1046.64 884.64 CsoHg;NOgNa
C18:0-Gb3 1074.65 912.65 Cs5,H,oNOgNa
C20:0-Gb3 1102.68 94068  CyHygsNONa
C22:1-Gb3 1128.68 966.68 CyH;g;NO gNa
C22:0-Gb3 1130.68 968.68 CygH goNOgNa
C24:1-Gb3 1156.71 994.71  CgoH;NONa
C24:0-Gb3 1158.71 996.71  CgoH;psNOygNa
C24:0H-Gb3 1174.95 101295  CgoH,NOgNa
C17:0-Gb3(L.S.y**  1060.64 898.64 Cs3HgoNOgNa

* Selected ion presented as myz (mass to charge ratio).
** 1.S; internal standard.
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Fig. 2 — ESI-MS/MS multiple reaction monitoring spectra for (A)standard Gb3, (B) Fabry disease affected male urine, and (C) healthy control

urine.
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Fig. 3 — Calibration curve for major Gb3 component in urine, C24:0
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Table II - Reproducibility for urine Gb3 quantification

Amount SD Precision  Accuracy

added (%) CV (%) (%)
Intra-day (n=7) 0.2 ng/m! 2.3 3.74 93.51
Inter-day (n=3) 0.2 pg/m/ 2.1 3.49 98.23

C.V. (coefficient of variation)=(SD; standard deviation/Mean)x
100.

Table III - Urine Gb3 concentration measured in normal controls,
carrier females, and fabry disease males (Seoul, Korea)

Urine (ug/mg creatinine)*

0.01~0.90 (0.17+0.20)
0.01~-0.70 (0.38=0.27)
2.90~15.10 (7.38+4.15)

* Concentration presented as mean+SD.

Classification

Normal controls (n=57)
Carrier females (n=3)
Fabry disease males (n=8)
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Fig. 5 —Sequential change of urine Gb3 concentration during
enzyme replacement therapy.
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Fig. 4 - Reference range of urine Gb3 concentration; (A) total Gb3 and (B) C24:0 Gb3 for healthy control (left side of A and B) and Fabry

disease affected male (right side of A and B).
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