Fit-for-Purpose Multiplex Panels and Thelr Utllity In Biomarker Screening

Danielle Russell, Jennifer Lewis, Emily Spang, Pankaj] Oberol, and Jacob N. Wohlstadter

Meso Scale Discovery, Rockville, Maryland, USA
@ Abstract O Sensitivity © Sample Testing O Reproducibility

Purpose: Exploratory studies that are conducted for the identification of biomarkers important to drug discovery and clinical diagnostics 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 Twenty human serum, 20 EDTA plasma, 8 urine, and 8 CSF samples were tested across the 15 panels. For the majority of assays, The median CV was calculated for samples within the limits of quantification. For assays included in the V-PLEX Human Biomarker 40-
may include screening for 100+ biomarkers. Identification of potential leads can be misleading due to interference from large multiplex runs were used to calculate the median LLOD. The upper limit of detection (ULOD) is the highest calibrator concentration. Detection limits samples were detectable. IL-17B, IL-17D, and IL-21 were not detectable in normal samples. Plex, the lower and upper limits of quantification (LLOQ and ULOQ), respectively) were obtained from the certificate of analysis for the kit.
panels. In this study, smaller multiplex panels were evaluated for their utility in screening without a priori knowledge. are reported at their dilution-adjusted concentrations in the table below. For the additional assays, the limits of quantification were estimated. The LLOQ was estimated as 5 times the median LLOD. The ULOQ
Concentration units are listed on the left in the table with the limits of detection. was estimated as 80% of the ULOD.
Methods: A biomarker screening panel was developed based on MSD's MULTI-ARRAY® technology, requiring less than 1 mL of sample to 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
measure 122 analytes. The assays were grouped into 15 different multiplex panels following a fit-for-purpose approach. The dilution serum and plasma, and at a 5-fold dilution for CSF and urine. l:zzzzz i | Detection Limits 1:22220 | Detection Limits 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
factors, diluent components, and specificity of reagents were optimized for each panel. Panels included MSD’s analytically validated V- mooo: - — | RN S (ve20) 10002115 o s —[ooDTA Diaama=20) median CV of less than 10%.
PLEX® Human Biomarker 40-Plex, which consists of biomarkers relevant to inflammation, immunology, angiogenesis, and vascular injury. — : . . — . . . ool T @ k1] Urine (N=8) o] — 2 — 28R oo Urine (N=8)
The remaining assavs were combined into multiolex panels of up to ten assavs dy, anglog ury Assay Dilution | Median LLOD | Median ULOD | Units Assay Dilution | Median LLOD | Median ULOD | Units § : oL — 8 S e e —|° Crér::e(N=8) % | — o= 3§§ ;oo . oche(st) Serum (N=20) EDTA Plasma (N=20) Urine (N=8) CSF (N=8)
g assay PIEXp P ys. AM 4000 0.26 2700 | pgiml L4 2 0.056 390 og/mL : o e — &= I I SRV pe 0 0 0 7oy
. . N o Active GLP-1| 2 0.20 1000 JmL IL-5 2 0.19 1600 JmL s lseae T e v O g W T B T L 2 2 2 2
Results: Multiplex panels were developed in a 10-plex format to facilitate optimization of assay protocols and performance. Assays W , Pg Pg © SDONE I O am © 19 a8 $ 1 _‘% - 2 501 2 501 & 501 & 501
) L e . : : Adiponectin 4000 6.7 80000 ng/mL IL-6 2 0.66 1500 pg/mL o1 e == o] ¥ L. = — 5 401 5 401 5 401 5 401
typically exhibited less than 1.0% non-specific binding. The dynamic range of each assay was 3 to 4 orders of magnitude, enabling R 1 o5 - s ] s | s ] 2 ]
fication of les 1 both L and di d Pati | ncludi EDTAD| brosinal fluid Angiopoietin 1 2 0.099 200 ng/mL IL-6R 50 0.010 500 ng/mL 001 0014 *¢ _ g g g g
quanti llcatlon of samples from .ot normal and disease statesl. “atlent sample sets including serum, -plasma, cerebrospinal fluid, Angiopoietin 2 5 50 20000 og/mL L7 5 0.27 1400 og/mL ool ; . § 204 § 20- 5 201 5 201
and urine were measured. Individual assays had good reproducibility across plates. For the majority of the assays, the median intra-plate B2M 4000 16 6500 ng/mL IL-8 5 013 1000 og/mL L SR R R P E LSNP S & 107 — & 107 & 107 & 101 _ i
coefficient of variation (CV) was <10% across samples that were within the quantitative range of the assay. CA 125 20 0.0634 100 kiU/mL Insulin 2 56 50000 pg/mL vo"‘“zo v*“Qi@"Qi«%°Q6@ T \ \ c I 5'1'()%53,;?:;:5'50% - I 5.1'()%0&0'.?1;:2:5.50% - I 5.1'()%0&0'.?1;:2:5.50% o e s_lb%cioi;/;:s_%% o
o _ _ S S CA15.3 20 0.33 20000 |mIU/mL IP-10 4 0.36 11000 pg/mL Cetecion i etection L
Conclusion: Biomarker screening by an unplased .a.ppr_oach aIonved rapid _|dent|f|cat|on of targets of potgntla! clinical §|gnlflcance. CA50 20 79 80000 miU/mL I-TAC 4 2.3 10000 pg/mL 1000003 —_ — B sirﬁé'?le'B}'s 1°°°°°1; — - 7525%'?3:2'?)'3 Elevated CVs often correlated with low endogenous levels (see Section 5). The following assays had a median CV of greater than 20%:
Measurements across multiplex panels aided in stratification of patient populations and could be used to monitor disease activity. Use of Calbindin 10 0.23 250 ng/mL Leptin 2 0.053 100 ng/mL ooy ¢ L SELA(N'jgima (N=20) ooy — — EEnTeA(NP_'g?ma (N=20) e Serum-—IL-2, IL-13, IL-17, PYY (total), and Osteopontin.
multiplexes was ideal for screening a large number of analytes using minimal sample volume. CEA 20 0.19 2000 ng/mL MCP-1 4 0.28 2000 pg/mL [ I w o — *f;’ #%  _ |OCSF(N=8) 5 % ﬁ T % O CSF (N=8) + EDTAPlasma — Eotaxin-3.
c-Kit 20 4.0 3000 ng/mL MCP-2 2 2.1 10000 | pg/mL : :; -TwE = : ‘r TEsBRT S e « CSF-IL-2, IL-4, IL-13, and RANTES.
CKMB 4 88 2200 ng/mL MCP-3 4 0.48 2500 pg/mL 3 5 B o o i g 3 1: 3 o ﬁ; ** > g3 e Urine - IL-1a, VEGF-A, IL-16, C-Peptide, E-Selectin, NT-proBNP, cTnT, Myl3, CKMB, Myoglobin, Osteoprotegerin, MCP-2, and MET.
® Methods Clusterin | 4000 0.059 800 ug/mL MCP-4 4 5.0 2600 | pa/mL g 4 w» < e —  ® e B
Samples were screened on a biomarker screening panel based on MSD's MULTI-ARRAY technology. Utilizing a fit-for-purpose methodology, C-Peptide 2 28 50000 pg/mL M-CSF 2 0.072 2500 pg/mL 0014 . % oo The median CV was calculated for the st.andard curve._The median signal CV was less than Cal-5 (n=12)
- - : o - £ o CRP 1000 0.0026 290 pg/mL MDC 4 1 41000 pg/mL 0001t ————————————— 0001 ———————————————— 10% for 98% of the assays at standard five concentration (Cal-5). %
122 assays were grouped into 15 different multiplex panels. Dilution factors, diluent components, and specificity of reagents were optimized for . A N S o> o o b & S @ & % 701
. ) , ) . : : CTACK 4 28 60000 pg/mL Mesothelin 50 0.068 1200 ng/mL F T OO S FFFEE v v 2 Gon
each panel. Five of the panels were comprised of assays from MSD’s analytically validated V-PLEX Human Biomarker 40-Plex Kit. The oTn 4 0.0076 100 na/mL Met 20 0,003 4000 almL & £ ¢ & & . . _ o .
remaining assays were combined into multiplex panels of up to 10 assays. Less than one mL of sample was required to measure all 122 T i 0.95 200 g/ : MIE > o7 50000 g/ : 1000000 ° 1000000 The CKMB assay had a median CV of greater than 20%. This assay was further optimized to 5 a0
analytes. cint. : ng/m pg/m 100000} 5 Detection Limis 1000003 5 Detecton Linis expand the dynamic range of the assay (data not shown). £ 0,
Cytokzrr?nr)-S 22 0.44 2000 ng;mL MIG 4 14 102000 pgij o] _ - . B = e o — B SR Pl (420 Eig
Electrochemiluminescence Technology = CaII] 0 0077 4000 ng/m sill 4 34 4200 pg/mL e ool T W @0 Cor vE) e wojo Lo T T —— S Reproducibility (precision) was assessed with matrix-based controls tested across 6 plates on e
- - S 2 0.91 2500 pg/mL MIP-1p 4 15 4400 pg/mL Pl g e o : L e R 2 — a single day of testing. Representative data is shown below cv Range
®  Minimal non-specific background and strong Endoglin 50 0.038 500 ng/mL MIP-3a 4 0.19 2500 | pg/mL P Rk T Pl ' B o @ ed o T e W W ' '
responses to analyte yield high signal-to- Eotaxin 4 6.4 6100 pg/mL MIP-3B 4 1.1 40000 pg/mL 8 ] oo TR S 8 = T = w oo S o v oag _ Avg Intra-plate
background ratios. Eotaxin-2 10 3.2 20000 pg/mL MIP-5 10 0.0050 100 ng/mL o = 014 E7) 8 88— 33% Assay Sample Runs Avg Conc. Units ey Inter-plate %CV
®  The stimulation mechanism (eIe_ctriciFy) IS Eotaxin-3 4 8.2 19000 pg/mL MMP-1 10 0.039 1000 ng/mL 0011 0.014 — Sample 1 6 1170 pg/mL 33 5.0
\ decoupled from the response (light signal), EPO 2 17 10000  |miU/mL MMP-3 10 0.076 1000 ng/mL T A o & & 2 P 5 O e s . S B s 5 o Sample 2 6 1219 pg/mL 7.6 9.3
LIGHT Measuredsignal " minimizing matrix interference. E-Selectin 2 0.053 400 ng/mL MMP-9 10 0.16 5000 ng/mL S & S S TEEEEg SSEEEY A2M Sample 3 6 9391 ug/mL 91 111
b it Y Luminescence ®  Only labels bound near the electrode surface are FABP3 4 0.25 400 ng/mL Myl3 4 0.17 220 ng/mL w0000 100000 Sample 4 6 1149 pg/mL 2.4 8.5
JJ *Ru(\bpw E . o excited, enabling non-washed assays. Factor VII 4000 7.0 6800 ng/mL Myog!obin 4 17 40000 ng/mL 1000001: _ o ggﬁﬁgim:gg‘ts 1000001; _ :ggﬁﬁg?g:gg“s Sample 1 6 54704 ng/mL 5.1 55
- . A ~ Chemi- ® Labels are stable, non-radioactive, and directly Fas 50 0.062 250 ng/mL Nectin-4 2 0.52 20000 pg/mL e [ __—  — | EDTA Plasma (N=20) 10000} — — | EDTA Plasma (N=20) Adinonectin |—Sample 2 6 50878 ng/mL 8.5 7.1
/ \‘*'/ \Y Chemical Energy conjugated to biological molecules. FasL 2 0.85 5000 pg/mL NT-proBNP 4 8.6 20000 pg/mL e i Y 1< 82?(9;8? 5 100 & o — sm B2 082?(‘&;8? P Sample 3 6 64417 ng/mL 45 5.0
{ Rubpy  Rulbpy) TPA TP q ® Emission at ~620 nm eliminates problems with FGF (basic) 2 0.17 4100 pg/mL | | Osteoactivin 10 0.16 400 ng/mL £ ™ g L & ;- S g o o W L % 5 Sample 4 6 21521 ng/mL 4.2 3.9
« S\ e ol e color quenching. Fit-1 2 1.3 16000 | pg/mL | | Osteocalcin | 50 2.1 10000 | ng/mL £ & e <= 5T e Sample 1 6 26.1 ug/mL 5.0 6.5
" i 9 ® Multiple rounds of label excitation and emission Flt-3 Ligand 20 0.71 60000 pg/mL Osteonectin 2 0.69 2000 ng/mL 01‘;@6‘ T — % - 011 — X T s Clusterin Sample 2 6 20.4 pg/mL 8.4 9.8
, : ® Carhon electrode surface has 10X greater GIP 2 4.9 2500 pg/mL Osteoprotegerm 2 0.010 200 ng/mL ot~ S Sample 4 6 27.0 pg/mL 6.1 74
binding capacity than polystyrene wells Glucagon 2 29 10000 pg/mL P-Cadherin 10 0.099 1000 ng/mL ¢ & P &L F S @04 o A O P Sample 1 6 400 ng/mL 4.2 45
. NS fby'\ %Q@ O\qub S % [ o‘)\ & % O @o,oc, @odzr @é‘e @o‘?o \o@ 0&@
Py Surface CoatlngS can be Customlzed GM-CSF 2 0.27 1900 pg/mL PIGF : 2 0.53 7100 pg/mL Qé‘ & & » s eQ s & & & G)@OQ Q Factor VII Sample 2 6 440 ng/mL 4.8 5.1
o GRO-a 4 14 10000 pg/mL P-Selectin 2 0.13 400 ng/mL S Sample 3 6 361 ng/mL 3.1 2.9
R Ly -309 4 0.28 1000 pg/mL PYY (total) 2 9.3 3000 pg/mL o | Detection Limits - | Detection Limits Sample 4 6 888 ng/mL 3.9 4.6
ICAM-L | 1000 14 69000 | ngmL | | RANTES 50 0.012 500 | ng/mL - _ _ O EDTA Plaama (N=20) oo — S SDTA Dlnama (N=20) gamp:e ] 2 55 pg;mt 28 42
ICAM-3 2 0.0040 400 ng/mL Resistin 50 0.016 130 ng/mL 1000 — s — __ — —|© Urine (N=8) we] T o _ Urine (N=8) : ample pg/im : -
5 ! — o — o o) = 5 f - — B — = FGF (basic
o IFN-a 2 21 10000 | pg/mL SAA 1000 0.018 240 ug/mL I L cor®) I PO O CSF (=8) (035) | Sample 3 6 212 pg/mL 5.9 6.4
9 SpECIfICIty IEN-y 2 0.67 2100 pg/mL SCF 2 0.36 10000 pg/mL T T S % LS X POk RN Sample 4 6 1.88 pg/mL 5.1 6.2
3 KL - o T 2 a0 © . 3 1] Ll e =% %= Sample 1 6 6560 /mL 18 2.9
_ o . | o o _ IL-10 2 0.060 630 pg/mL SDF-1a 2 870 40000 | pg/mL Il PR U RS o 1.eo Sl : ample pg/m : .
To determine detection antibody specificity, blended calibrators were tested with individual detection antibodies. Testing was conducted for IL-12/1L-23p40| 2 0.54 5800 og/mL TARC 4 11 6300 og/mL 014 o i T e il Sample 2 6 698 ng/mL 18 23
each of the 15 panels. We found that non-specific interactions were below 1.0% for most analytes. IL-12p70 2 027 810 ng/mL TenascinC | 4000 28 690 ng/mL ooy & 0014 — = _ ' Sample 3 6 68.1 pg/mL 4.1 55
Representative data is shown below. Thrombomoduli 0.001- S S S U N P P A N Sample 4 6 79.3 pg/mL 4.9 6.4
%N ity = O T specific signal 100 IL-13 2 1.7 990 pg/mL n 2 0.0041 400 ng/mL M N HSSS T § S Sample 1 6 2961 pg/mL 6.1 7.4
ONOR T SPECIAY = T pecific signal IL-15 2 0.30 1400 | pg/mL Tie-2 2 0.038 160 ng/mL N < pIGE  |Sample 2 6 324 pg/mL 5.7 6.7
IL-16 2 5.1 4900 pg/mL TNF-RI 10 0.032 100 ng/mL | betection Limits | etection Limits Sample 3 6 36 pg/mL 6.9 9.7
— . — . _ ] 1000008 # Serum (N=20) 1000008 _ —  —  —|esenum(N=20) Sample 4 6 26.7 pg/mL 2.7 7.5
Calbindin [ Eotaxin-2| MIP-5 | MMP-1 | MMP-3 [MMP — 9|Osteoactivin[P-Cadherin]| TNF-RI | TNF-RI IL-17 2 0.93 9500 | pg/ml TNF-RI 10 14 25000 | pgmL oooo]__ — _ ; o000 — _
T e L-178 2 9.6 5000 | pg/mL TNF-a 2 012 640 | pgimL - | o #® . — |Ctmepen Samplel | 6 376 | ng/ml 48 1.1
d (0a/ | 6250 500 2500 25000 25000 | 125000 10000 25000 2500 625 IL-17D 2 4.7 5000 pg/mL TNF-B 2 0.079 1200 pg/mL g mo! e &— O CSF (N=8) g 100!_ o . - W " O CSF (N=8) Tenascin G —Sample 2 6 34.4 ng/mL 9.6 11.6
Tested (pg/mL) - = 155 s = o : = : @ b % 22 Sample 3 6 29.4 ng/mL 133 137
IL-18 2 4.1 2500 pg/mL TPO 4 4.4 40000 pg/mL g 0] & - T 3 104 444 o, e o S b
Blonded Calib Tl I IL-1Ra 50 0.046 250 ng/mL TRAIL 2 0.41 20000 | pg/mL 8§ 7 W - ;% jg s % — 8§ o W—g o % E Sample 4 6 35.6 ng/mL 3.6 13.8
— : ended Ca'ibrator with ‘ndividual Detectors . IL-1a 2 0.13 670 pg/mL VCAM-L | 1000 6.3 70000 | ng/mL % Rl 01 9 ¥ w Sample 1 6 67.7 ng/mL 37 4.9
Calbindin 100% <1.0% <1.0% <1.0% <10% |< 1.0% <1.0% <1.0% <1.0% <1.0% IL-2 2 0.17 2800 pg/mL VEGF-C 2 27 44000 pg/mL S — ool i Sample 3 6 2.05 ng/mL 4.0 3.4 DOWNLOAD POSTER
Eotaxin-2 <1.0% 100% <10% | <10% | <1.0% |< 1.0% <1.0% <1.0% <1.0% | <1.0% IL-21 2 21 10000 pg/mL VEGE-D 2 53 47000 pg/mL AN S S RAN AN <& ,\gf\ @«“\\ & &8 ,\@\V&S:@éy&ép Sample 4 6 11.8 ng/mL 5.4 123 E'-l" - E
MIP-5 <1.0% | <1.0% 100% <1.0% | <1.0% |< 1.0% | <1.0% <1.0% | <1.0% | <1.0% IL-33 2 2.7 1500 pg/mL YKL-40 50 0.038 2500 ng/mL a COﬂClUSion n el
MMP-1 <10% | <1.0% | <1.0% | 100% | <1.0% |< 1.0% | <1.0% | <10% | <1.0% | <1.0% ® - | Detection Limits .
MMP-3 <10% | <1.0% | <1.0% | <1.0% 100% |< 1.0% | <1.0% <10% | <1.0% | <1.0% wm:s ¢ Serum (P“I';SZ%(N:ZO) o _ _ o _ " g ]
MMP-9 <10% | <10% | <10% | <1.0% | <1.0% | 100% <1.0% | <1.0% | <1.0% | <1.0% L ] — (e 0+9 MSD's Biomarker Screening Panel includes a robust menu of assays that quantitatively measure relevant biomarkers. ' ]
Osteoactivin_ | <1.0% | <1.0% 11% <1.0% | <1.0% l< 1.0% | 100% <10% | <10% | <1.0% R % = The assays have la. blroad dyr|1am|c range thbat aIIowZ scientists :o (()jtl)lta!n ar; accur?tﬁ quantlfllcatlon of tTelr sampl(las. F'Or: o w_ 3 '}
P-Cadherin | <10% | <10% | <L0% | <10% | <106 |< 1.0% | <10% | 100% | <10% | <10% most assays, uliple saple pes can be tested at a sngle diion factor. The panel uses simple protocols wih  [] i ARy
TR | <106 | L0 | <106 [ <10% | <1on [< o | <i0% | <106 [ 1006 | cion o e e e
TNFRIL | <1.0% | <10% | <1.0% | <1.0% | <10% |< 1.0% | <1.0% | <1.0% | <10% | 100% _ o = g y f Y J Sertm, piasma, L5t 000
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