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Biomarkers, Best Practices, and Regulatory Guidance
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A Biomarker is a measurement, observation or
indicator of normal or disease processes, their
progression and response to intervention
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Example Case Study: Quantitation of Melatonin in Human Saliva
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HRMS Library/Fragmentation
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HRMS analysis (Saliva extract)

Theoretical m/z 233.1285

Melatonin HRMS Spectra Observed Average m/z 233.1289
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Why bother
with HRMS? Is it
really needed?

deuterated IS extracted from human
saliva

IS

Saliva -
3 Uses isotope dilution against
Study Note:
= Subjects need to refrain from eating or drinking and bushing their teeth for at least 1-hr

prior to donating Saliva.

MRM= multiple reaction monitoring. We fragment the melatonin gas phase mo

unique mass fragments used for quantitation.
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Melatonin levels in
saliva increase as a
function of circadian
rhythm



Example Case Study: Quantitation of Branched Chain Amino Acids and Keto-Acids

LC-MS BCAA/BCKA Assay Approach
Our validated LC-MS assay measures the concentrations of the three branched chain amino acids and their corresponding ketoacids in human plasma.

This assay uses the surrogate analyte approach to biomarker quantification, where isotopically labeled standards are spiked into authentic matrix (human
plasma) to create calibration standards. A second set of isotopically labeled standards are used as the internal standards.

The surrogate analyte:is area ratio is used to generate a calibration curve from each set of surrogate standards, and this regression is applied to the
corresponding endogenous analyte:lS area ratio in the unknown samples to calculate the endogenous concentration values.
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[ internal Standard
Vabre Dy Valine —
ey st Assay Performance Metrics: Inter-run QC Precision and Accuracy
= = analyte approach
P Dutalsing
Netoleucing 0, Ketoleucing "y v \
. ‘Analyte: Valine ] e . o —I)
,\,j\m ;él s , e Prechien I Tl I . [ tnteeun ko | itareun Arcwrney | I m pact p rocessl ng
i o F S—— O 3 3
Da Valine i = High QC (1880 yM) a9 | 59 16 | HIghQC (75 pM) | 5.1 4.7 16
St bt b ] Amsirts
BN Valine Inter.run Precision | Inter-run Accuracy | . Inter.run Precision ‘ Inter.s
WV NBlas i
DPfizer  co-ressmsersicrnsonsain [Lrancissue i 1 —
| High QC (1130 M) 5.0 | 117 —
Sample Preparation Scheme LC/MS Conditions Data Processing Workflow H ow d o we
[ Lowac (#5.0 um) T /" Aiquot 20 ul K2 EDTA plasma to 96 well block. MB.Z%'::::lAcndnwaxel E h
Miaae (o) £ i g o Whear hcaaty HSS T3 21300 m Lo d eterm | nhe the

H OW Ca n I Liachoeliibosy £2 - 20— Add 270 ul internal standerd solution in methanol 12 minute total LC method .
Vortex mdmtl 2rClor 1he proo s
min ; MS Method: Parent to-parent MEM i
approach s com— A =

@Pﬁm— LD becon Wb VS Bk Lab Chnivikoge for 20 rain s 1683 § separation of two sets ¢

quantitation range?

ISO I ers H ‘ Transfer 100 ul of supernatant to new 96 well block l""’fff. _—
and dry under N2 for ~ 30 min 2 2.2 s .
& o Rationale for Clinical BCAA/BCKA Quantitation Range
bkt fna s qu" Phase 0 Clinical Study 1
9 bt s - naw Vaine e 001000 |
- " v
ot o 5 165 r = - e L wa ™ o ==
e ot
et W Jul & ¥ 2 fof # e e
Ingect 2.5 ul for analysis ¥ i pe =4 2 * 5 Ketoheucine | 100100 100100
H 4% Hid
L] Total Time Required: ~4 - 5 hr for a batch of <150 samples N *  Based on data from Phase 0 studies, we amended the validation to
Getting more | s e SRR S et s
[ — R
. - Phase 0 Clinical Study 2
interesting... - o o -
T 9 e U8 Evaluation of Isotope Envelopes and Potential Use in Quantitation
i . 3 "
i i - . e ' %
L ‘ i ‘ H ‘:3 - tene | GHNO, | PGleudne | Dy leucine
]

Ve woewine Lo i Kateasovcns Keweotie %% nd Besides the generated from the leucine, we o
iy i al50 con identify isotopologues from the isotopically labeled standards. Dﬁ;&("\
gg i :4 The D-10 labeled internal standard used in this assay is particularly LI Nmm

| 204 helpful because it will still have the natural abundance of the *C and
- BN isotopes.
< O
& = ~
‘/ Surrogate STD Peak Areas N\

( vs. 1S and IS Isotope Areas

[ : A -~ Sumogate STDs (no IS)
ool 15m100. = 1S and solope enveicpe
: -
11
1 1 21 143 1880 S0 :hu 62;‘!;:!9
What about isotope P = S
b \ o 100 200 30 )

?
envelopes: Wi s




Example Case Study: Quantitation of Glucocerebrosidase Activity from Dried Blood
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Gaucher Disease — Type 1 Disease Overview

< Autosomal recessive genetic disorder caused by a deficiency of the
lysosomal enzyme, glucocerebrosidase, or GCase.

< Most common lysosomal storage disorder (¥1/50,000, up to 1/800 in
Ashkenazi Jewish populations) Accumulation of glucosylceramide in
ages
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