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* Lysosomal Storage Disorder

* Deficiencies in one of 11 lysosomal acid hydrolases

* Accumulation of partially degraded glycosaminoglycans (GAGs)
In various tissues — Progressive multisystemic/neurological
symptoms

* MPS subtypes = |, I, llIA, lIB, lIC, IlID, IVA, IVB, VI, VIl + IX

* Treatments include enzyme replacement therapy (ERT),
hematopoietic stem cell transplant (HSCT) and gene therapy
(clinical trials)

* Current first line diagnosis in our lab is by 2D electrophoresis of
extracted GAGs from urine

* Rise in Mass Spectrometry (MS)-based diagnostics
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Disease and subtype specific signatures enable precise
diagnosis of the mucopolysaccharidoses
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Protocol Step

Dry Lyophilization

Derivatization 1-phenyl-3-methyl-5-pyrazolone (PMP)

Sample Clean-up LLE w/ Chloroform
Analysis UPLC-MS/MS

Saville JT, McDermott BK, Fletcher JM, Fuller M. Disease and subtype specific signatures enable precise diagnosis of the mucopolysaccharidoses. Genet Med. 2019 Mar;21(3):753-757. doi: 10.1038/s41436-
018-0136-z. Epub 2018 Jul 31. PMID: 30061628.
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Biomarker Change in Concentration (%) vs Dry Time Centrifugal Evaporator
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Solid Phase Extraction (SPE)

lon-Exchange Guidelines
First, determine analyte type.
Then, follow corresponding arrows down for recommended particle and mobile phase pH.

Weak ACID Weak BASE
Analyte Type i Strong ACID el
No = I -+ No
Charge State vs. pH* | <"@ree | [onion] [anion] feation] | Cheree
pH<3 | pH>7 Abways Charged pHu<8 pH> 12
Stationar Strong Anion Vé/ea: Anion Strong Cation
Phase Partficle Exchanger | VST I Exchanger
..{_ - No —
Charge State vs. pH* Alweys Charged - o Ch:’”‘ Always Charged
pH>12
Mobile Phase
pH Range
to Retain analyte [caplure] pH>7 pH <8
to Release analyte [elute] pH <3 pH > 12

*Note: pH Ranges are approximate. They will depend upon specific analyte and particle characleristics.
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Protocol Comparison
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Limitations

* Measured values semi-quantitative
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* No commercially available standards — Yet!!
* PMP removal inferior with SPE than LLE
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MPS IVA + IVB/GM1 Gangliosidosis
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MPS |, Il and VIi
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* Clinical validation data shows this adapted method is
effective at diagnosing MPS

* Method will be implemented as a first line diagnostic test for
MPS in our lab once clinical validation is complete

* Detailed manuscript and protocol currently in submission —
other labs can adopt this methodology

* Also working on a method to analyze GAG fragments by MS
in DBS for newborn screening
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