Measuring of Non-reducing Terminal Glycosaminoglycan Fragments increases specificity and
differentiates Mucopolysaccharidosis Type | (MPS I) from Mucopolysaccharidosis Type Il (MPS i)
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INTRODUCTION

Mucopolysaccharidosis (MPS) disorders are a category of lysosomal
storage diseases that result in a disruption of the catabolism of
glycosaminoglycans (GAGs), macromolecules consisting of long
polysaccharide chains. There are a total of seven MPS disorders,
with MPS | and Il on the (Recommended Uniform Screening Panel)
RUSP.

Primary screening for MPS diseases is accomplished through
enzyme activity testing®, however, additional methods are required
to identify false positives.

Second tier tests have traditionally relied on elevations of broad
classes of GAGs such as dermatan sulfate and keratan sulfate.
» This approach cannot differentiate between MPS | and MPS Il
disorders.
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This assay is semi-quantitative due to the inability to
create a calibration curve of neat standards.

A reference range was created for both MPS | and
MPS Il using £ 3 SD from the mean MPS marker ratio
of all normal/unaffected samples.

An initial cutoff value was set as the limit of semi-
qguantitation for both assays, based on the
expectation that the marker would only be present
in affected patients. Once additional data has been
collected, this cutoff will be re-evaluated.

The established cutoff ratio for the MPS | marker was
determined to be 3.27, shown by the black dotted
line in Figure 1.
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Combined Extracts of MPS | and MPS Il Positive Controls
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Figure 3. Chromatogram of combined positive control extracts showing the
separation of isobaric MPS | and MPS Il markers.

Consistent with previous reports, the markers are not
present within healthy newborns. This is an additional
advantage over traditional GAGs testing.

The markers of interest in this study are isobaric species of
unknown structure. Extracts of positive controls containing
each marker were combined to optimize chromatography
conditions and achieve separation.
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Figure 4. Chromatogram from a healthy newborn DBS sample. There is
no detectable MPS | or MPS Il marker present.

 MPS | positive newborn samples display a large response for the MPS | marker. We have consistently
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= Presumed normal whole blood DBS served as the negative control

= MPSII

= MPS Il positive patient urine served as the positive control during
validation studies carried out and shown in Figure 1.
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Figure 5. Chromatograms from newborns affected by (A) MPS | and (B) MPS II.
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CONCLUSION AND NEXT STEPS

PMP Chloroform Mass spec * QOur validated methods allow for increased specificity between MPS | and MPS |l disease subtypes from
derivatization >> extraction >> analysis ACKN OWLE DG E M E NTS measuring a characteristic fragment of accumulated GAGs compound.
 The MPS | marker test was performed retroactively on a set of samples that tested low for IDUA during
primary newborn screening yet were confirmed unaffected by gene sequencing. The MPS | marker was
found to be within normal limits for all 28 samples tested in this set, further supporting the benefit of

DBS extraction

e Quench reaction with
5 M formic acid.

e Two 3.2 mm DBS
punches extracted in

e Dry down samples.
e Reconstitute in mobile

¢ |S/PMP solution: 0.25
M PMP and 0.1 uM IS
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* An allele and biomarker correlation study for MPS II.

Pursuant to applicable federal and/or state laboratory requirements, PerkinElImer Genomics establishes and verifies the accuracy Validati £ MPS | d MPS Il bi K . . |
¢ aliaation o an IOMmarkers in urine sampies.

Sample preparation methods and instrument parameters were
designed from methods previously reported by Herbst et al.3*

and precision of their testing services.



