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@ Abstract

Introduction: Exploratory studies to identify biomarkers important to disease may include screening for 100+ biomarkers. Identification of candidates can be misleading due to interference from large multiplex
panels. In this study, smaller multiplex panels were evaluated for their utility in screening without a priori knowledge.

© Sample Testing

Twenty human serum, 20 EDTA plasma, 8 urine, and 8 CSF samples were tested across the 15 panels. For the majority of assays, samples were detectable. IL-17B, IL-17D, and IL-21 were not detectable
in normal samples.

Materials and Methods: A biomarker screening panel was developed based on MSD's MULTI-ARRAY® technology, requiring <1 mL of sample to measure 122 analytes. The assays were grouped into 15 Concentration units are listed on the left in the table with the limits of detection.

different multiplex panels following a fit-for-purpose approach. The dilution factors, diluent components, and specificity of reagents were optimized for each panel. Panels included MSD'’s analytically validated

V-PLEX®Human Biomarker 40-Plex, which consists of biomarkers relevant to inflammation, immunology, angiogenesis, and vascular injury. The remaining assays were combined into multiplex panels of up to 1000000 | detecton Limits 10000008 | etection Linis
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To determine detection antibody specificity, blended calibrators were tested with individual detection antibodies. Testing was conducted for each of the 15 panels. We found that non-specific interactions were g Qﬁ ® = # Ky ; © Bu 5 1: i :f ° ?
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. . 0.001-+—
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P-Cadherin <10% | <1.0% | <1.0% | <10% | <1.0% | <1.0% <1.0% 100% <10% | <1.0%
TNF-RI <10% | <1.0% | <1.0% | <1.0% | <1.0% | <1.0% <1.0% <1.0% 100% <1.0%
TNF-RII <10% | <1.0% | <1.0% | <1.0% | <1.0% | <1.0% <1.0% <10% | <1.0% 100%

O Sensitivity

O Reproducibility

The median CV was calculated for samples within the limits of quantification. For assays included in the V-PLEX Human Biomarker 40-Plex, the lower and upper limits of quantification (LLOQ and ULOQ,
respectively) were obtained from the certificate of analysis for the kit. For the additional assays, the limits of quantification were estimated. The LLOQ was estimated as 5 times the median LLOD. The
ULOQ was estimated as 80% of the ULOD.

For serum, EDTA plasma, and CSF, at least 90% of the assays had a median CV of less than 10%. For urine, 70% of the assays had a median CV of less than 10%.

The lower limit of detection (LLOD) is a calculated concentration based on a signal that is 2.5 standard deviations over the blank. At least 6 runs were used to calculate the median LLOD. The upper limit

of detection (ULOD) is the highest calibrator concentration. Detection limits are reported at their dilution-adjusted concentrations in the table below. .. Serum (N=20) .. EDTA Plasma (N=20) o Urine (N=8) .. CSF (N=8)
Most assays tested used the same dilution factor for all matrices. CRP, ICAM-1, SAA, and VCAM-1 are tested at a 1000-fold dilution for serum and plasma, and at a 5-fold dilution for CSF and urine. %Zﬁ & :Z %:Z 3 22
Assay | Dilution | Median LLOD | Median ULOD | Units Assay Dilution | Median LLOD | Median ULOD | Units 2 2 £ 2
A2M 4000 0.26 2700 ug/mL IL-4 2 0.056 390 pg/mL § 10 § 10 § 10 § 10
Active GLP-1 2 0.20 1000 pg/mL IL-5 2 0.19 1600 pg/mL <5% 510% 10-15% 15-20% E <5% 510% 10-15% 15-20% > 20% <5% 5-10% 10-15% 15-20% > 20% <5% 5-10% 1@ 15-50% InTO/:
Adiponectin 4000 6.7 80000 ng/mL IL-6 2 0.66 1500 pg/mL CV Range CV Range CV Range CV Range
Ang!opo!et!n 1 2 0.099 200 ng/ml LG 50 0.010 500 ng/ml. Elevated CVs often correlated with low endogenous levels (see Section 5). The following assays had a median CV of greater than 20%:
Angiopoietin 2 2 5.0 20000 pg/mL IL-7 2 0.27 1400 pg/mL e Serum—IL-2, IL-13, IL-17, PYY (total), and Osteopontin.
B2M 4000 1.6 6500 ng/mL IL-8 2 0.13 1000 pg/mL « EDTAPlasma - Eotaxin-3.
g: 1152 z ;8 0'00324 2(1)88 0 rﬁllld//rr?]LL Ilnlj ulll(;l j 03?? 5 igggg Egjm:: Sﬁ:e_—l II_Lzlcill_\LllEl(ls_Fli ?Cdlgp(‘:NIIEr?tlde E-Selectin, NT-proBNP, cTnT, Myl3, CKMB, Myoglobin, Osteoprotegerin, MCP-2, and MET. Cal-5 (1=12)
CA50 20 79 80000 miU/mL I-TAC 4 2.3 10000 pg/mL The median CV was calculated for the standard curve. The median signal CV was less than 0 32
Calbindin 10 0.23 250 ng/mL Leptin 2 0.053 100 ng/mL 10% for 98% of the assays at standard five concentration (Cal-5). ;g“ 60-
CEA 20 0.19 2000 ng/mL MCP-1 4 0.28 2000 pg/mL The CKMB assay had a median CV of greater than 20%. This assay was further optimized to gig
c-Kit 20 4.0 3000 ng/mL MCP-2 2 2.1 10000 pg/mL expand the dynamic range of the assay (data not shown). % ig
CKMB 4 88 2200 ng/mL MCP-3 4 0.48 2500 pg/mL - N _ _ § 10-
Cusern | 4000 | 0050 | 80 ygml| | MeP4 | 4 | 50 | a0 g e ) et e s e s s o T
C-Peptide 2 28 50000 pg/mL M-CSF 2 0.072 2500 pg/mL CV Range
CRP 1000 0.0026 290 pg/mL MDC al 11 41000 pg/mL
CTACK 4 28 60000 pg/mL Mesothelin 50 0.068 1200 ng/mL . Avg Intra-plate
cTnl 4 0.0076 100 ng/mL Met 20 0.098 4000 ng/mL Assay Sample Runs Avg Conc. Units %CV Inter-plate %CV
CTnT. 4 0.95 200 ng/mL MIF 2 27 60000 pg/mL Sample 1 6 1170 ug/mL 33 5.0
Cytokerat|q-8 2 0.44 2000 ng/mL MIG 4 1.4 10000 pg/mL Sample 2 5 1219 ug/mL 76 93
E-Cadherin 20 0.077 4000 ng/mL MIP-1a 4 3.4 4200 pg/mL A2M Sample 3 5 2391 el 91 11
ENA-7§ 2 0.91 2500 pg/mL MIP-18 4 1.5 4400 pg/mL sample 4 5 1149 ug/mL 24 85
Endogllln 50 0.038 500 ng/mL MIP-3a 4 0.19 2500 pg/mL Sample 1 5 54704 ng/mL 51 55
Eota>_<|n 4 6.4 6100 pg/mL MIP-30 4 1.1 40000 pg/mL | | Sample 2 6 50878 ng/mL a5 71
Eotax!n-2 10 3.2 20000 pg/mL MIP-5 10 0.0050 100 ng/mL Adiponectin Sample 3 6 64417 ng/mL A5 5.0
Eotaxin-3 4 8.2 19000 pg/mL MMP-1 10 0.039 1000 ng/mL Sample 4 5 21521 ng/mL 492 39
EPO . 2 1.7 10000 miU/mL MMP-3 10 0.076 1000 ng/mL Sample 1 6 26.1 ug/mL 50 65
E-Selectin 2 0.053 400 ng/mL MMP-9 10 0.16 5000 ng/mL : Sample 2 6 20.4 pg/mL 8.4 9.8
FABP3 4 0.25 400 ng/mL Myl3 . 4 0.17 220 ng/mL Clusterin Sample 3 6 9.82 ug/mL 51 56
Factor VII 4000 7.0 6800 ng/mL Myog!obln 4 17 40000 ng/mL Sample 4 5 270 ug/mL 6.1 74
Fas 50 0.062 250 ng/mL Nectin-4 2 0.52 20000 pg/mL sample 1 5 400 ng/mL 49 A5
FasL 2 0.85 5000 pg/mL NT-proBNP 4 8.6 20000 pg/mL sample 2 5 440 ng/mL 48 51
FGF (basic) | 2 0.17 4100 | pg/mL | | Osteoactivin | 10 0.16 400 ng/mL Fadtor VIl mple 3 5 261 o 31 29
Flt-1 2 1.3 16000 pg/mL Osteocalcin 50 2.1 10000 ng/mL Sample 4 5 888 ng/mL 39 46
FIt-3 Ligand 20 0.71 60000 pg/mL Osteonectin 2 0.69 2000 ng/mL Sample 1 5 1885 og/mL 28 492
Fractalkine 4 0.10 400 ng/mL Osteopontin 20 14 4000 ng/mL . Sample 2 6 194 pg/mL 5.6 6.0
GIP 2 4.9 2500 | pg/mL | |Osteoprotegerin| 2 0.010 200 ng/mL FGF(basit) ™ ample 3 5 219 gL g 5.4
Glucagon 2 29 10000 pg/mL P-Cadherin 10 0.099 1000 ng/mL Sample 4 6 188 og/mL 51 6.2
GM-CSF 2 0.27 1900 pg/mL PIGF 2 0.53 7100 pg/mL Sample 1 6 6560 pg/mL 1.8 29
GRO-a 4 14 10000 pg/mL P-Selectin 2 0.13 400 ng/mL | Sample 2 6 698 pg/mL 1.8 23
-309 4 0.28 1000 | pgmL | | PYY (total) 2 9.3 3000 | pg/mL Al E— 5 58.1 — 1 cE
ICAM-1 1000 1.4 69000 ng/mL RANTES 50 0.012 500 ng/mL Sample 4 6 79.3 ng/mL 4.9 6.4
ICAM-3 2 0.0040 400 ng/mL Resistin 50 0.016 130 ng/mL Sample 1 6 2061 pg/mL 6.1 7.4
IFN-a 2 2.1 10000 pg/mL SAA 1000 0.018 240 pg/mL . Sample 2 6 394 ng/mL 5.7 6.7
IFN-y 2 0.67 2100 pg/mL SCF 2 0.36 10000 pg/mL Sample 3 6 36 pg/mL 6.9 9.7
IL-10 2 0.060 630 pg/mL SDF-1a 2 870 40000 pg/mL Sample 4 6 26.7 pg/mL 27 75
IL-12/1L-23p40 2 0.54 5800 pg/mL TARC 4 1.1 6300 pg/mL Sample 1 6 37.6 ng/mL 4.8 11.1
IL-12p70 2 0.27 810 pg/mL Tenascin C 4000 2.8 690 ng/mL . e Sample 2 6 34.4 ng/mL 96 11.6
IL-13 2 1.7 990 pg/mL | [Thrombomodulin| 2 0.0041 400 ng/mL enascin Sample 3 6 29 4 ng/mL 13.3 13.7
IL-15 2 0.30 1400 pg/mL Tie-2 2 0.038 160 ng/mL Sample 4 6 35.6 ng/mL 3.6 13.8
IL-17 2 0.93 9500 pg/mL TNF-RII 10 1.4 25000 pg/mL . Sample 2 6 8.82 ng/mL 35 10.7
IL-17B 2 9.6 5000 pg/mL TNF-a 2 0.12 640 pg/mL Sample 3 6 205 ng/mL 4.0 34
IL-17D 2 4.7 5000 pg/mL TNF-( 2 0.079 1200 pg/mL Sample 4 6 11.8 ng/mL 5.4 12.3
IL-18 2 4.1 2500 pg/mL TPO 4 4.4 40000 pg/mL
IL-1Ra 50 0.046 250 ng/mL TRAIL 2 0.41 20000 pg/mL
IL-1a 2 0.13 670 pg/mL VCAM-1 1000 6.3 70000 ng/mL
IL-18 2 0.16 1000 pg/mL VEGF-A 2 0.93 2000 pg/mL @ Conclusion
IL-2 2 0.17 2800 pg/mL VEGF-C 2 27 44000 pg/mL
IL-21 y 2.1 10000 pg/mL VEGF-D Y 53 47000 pg/mL MSD’s Biomarker Screening Panel includes a robust menu of assays that quantitatively measure relevant biomarkers. The assays have a broad dynamic range that allows scientists to obtain an accurate
IL-33 2 27 1500 pg/mL YKL-40 50 0.038 2500 ng/mL quantification of their samples. For most assays, multiple sample types can be tested at a single dilution factor. The panel uses simple protocols with measurement of up to 10 biomarkers within a plate.

The 122 biomarkers were measured using less than 1 mL of sample. The panel may be used to quantify the levels of biomarkers in a variety of matrices including serum, plasma, CSF, and urine.
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