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CATHEGORY: Biotinidase Deficiency

P-135 - QUANTITATIVE ASSAY FOR DETERMINATING BIOTINIDASE DEFICIENCY IN DRIED
BLOOD SPOTS ON FILTER PAPER
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INTRODUCTION: Biotinidase deficiency is an autosomal recessive inherited disorder of biotin recycling
associated with secondary alterations in amino acid, carbohydrate, and fatty acid metabolism.
OBJECTIVE: To develop a simple method for biotinidase quantification using dried blood spots (DBS)
based on the method developed by Yamaguchi et al. MATERIALS AND METHODS: DBS were obtained
from the Cuban Newborn Screening Program (NSP). Biotinidase activity was calculated using a p-
aminobenzoate (PABA) calibration curve prepared in human blood adjusted to 55 % hematocrit, free of
biotinidase activity plasma, and then impregnated on filter paper. Enzyme activity was expressed in
nmol/min/mL. RESULTS: The assay was carried out within 20 hours. The lowest detectable biotinidase
activity was 0.366 nmol/min/mL and the quantification limit was 1.097 nmol/min/mL. The recovery mean
value from three samples prepared with different concentration of PABA and expressed in activity values
of enzyme was 101.1 ± 5.6%. Intra and inter-assay variation coefficients were lower than 10 %. Linear
calibration functions were obtained with a correlation coefficient (r) greater than 0.99. The linear activity
range was between 1.17 and 7.10 nmol/min/mL. Therapeutic drugs in routine samples like sulfonamides
gave purple color in the absence of biotinyl-PABA. A study with 231 DBS from the Cuban NSP was carried
out. A mean activity value of 5.85 ± 1.14 nmol/min/mL was obtained. The influence of the sample
collection time was demonstrated, obtaining lower values of biotinidase activity in those DBS that were
processed two months after collection and stored at 2-8 °C. Biotinidase activity in DBS determined by this
assay was well correlated to that in serum. Biotinidase activity was determined in nine confirmed
biotinidase deficiency DBS and five CDC controls using the ultramicro-assay and the enzyme activities
values showed 100 % concordance with the clinical diagnosis. CONCLUSIONS: This method is precise
and accurate and can be used for quantification of biotinidase activity in DBS in wide scale neonatal
screening, although more newborns DBS should be studied to establish cut-off levels for partial and total
biotinidase deficiency.
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