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Abstrakt:

Screening for rare metabolic diseases of entire newborn populations has been extending in the U.S. over the last
decade or so. Screening is done for diseases for which there are preventive or medicinal therapies, as pioneered
for phenylketonuria in the 1960's. Including new diseases into newborn screening protocols requires new
technologies to be developed such as tandem mass spectrometry. Our approach relies on specific and
quantitative mass spectrometric assays of several enzymes in catabolic degradation pathways in the lysosome.
Examples will be given for enzyme assays pertinent to the group of lysosomal storage diseases,
mucopolysaccharidoses I, 11, 111, IV, and VI, that degrade complex polysaccharides such heparan, dermatan,
keratan, and chondroitin sulfate. Saccharide enzyme substrates are designed and synthesized by procedures that
allow them to be scaled to multigram quantities for global supply. In addition to the sugar moiety which is
recognized by the enzyme, the substrates also contain linkers or groups for the introduction of stable isotopes
into internal standards, and functionalities favorably affecting solubility, solid-liquid or liquid-liquid
partitioning, and mass spectrometric fragmentations.



