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The increased prevalence of metabolic-related diseases including diabetes, obesity, and metabolic syndrome D ETECTI O N T? dSSE35 thﬁ s]|c3e”uf|c.|ty of ealch assay, the V_IT.LEX Metabﬁl'c Kit wasl tested f?r nonspecific Quality control samples were prepared by spiking calibrator into a serum-free matrix at three levels (high,
has driven demand for the sensitive measurement of biomarkers linked to these disease states. The binding to the following prgg ucagon metabo 't?S .and i er.gen.era. metabolic targets at mid, and low) within the quantitative linear range of the assay. The controls were measured using a
expression levels of these biomarkers, produced in the gut, adipose tissue, and brain, are frequently altered S VOl S Figure 1. Typical calibration curves for the V-PLEX Metabolic Kit. 1,000 pg/mL. Cross-reactivity below the assay limit of quantitation is reported as less than minimum of three replicates tested over multiple days and multiple operators for a total of at least 48
during disease and can be measured in plasma and serum. To address the need for sensitive and validated ; ica? calibration furves for the LLOQ (< LLOQ). runs. The accuracy of control determinations fell within 20% of the expected concentration with precision
biomarker assays, we developed individual and multiplexed assays targeting seven metabolic biomarkers for a»:)alytes i the V-PLEX® Metabolic Ll p—— In addition, cross-reactivity to the following analytes was below the LLOQ and are not of less than 20% CV in the majority of runs (Figure 3, below).
use in human, nonhuman primate, canine, and rodent samples. The metabolic panel consists of assays for Kits. Data in the table include upper —#— C-Peptide included in the table below: mouse leptin, rat leptin, canine leptin, PYY (1-36), PYY (3-36), Accuracy is defined as the average measured control concentration for a given lot divided by the
c . c o c c o o . 6 . . . .
Insulin, C-peptide, GLP-1 Active (7-36 amide), GIP Active (1-42), Glucagon, PP, and Leptin. Using this panel, e & eus o (ULEEY, lower 10 PYY (3-34), NPY, Resistin, IL-6, Leptin receptor, Apol, A2M, G-CSF, LIF, Oncostatin M, CNTF, expected control concentration. The accuracy shown is an average of three replicates on a single plate
endogenous analyte levels can be measured and monitored throughout the metabolic process with as little . o ’ ucagon - - ' ' in (i ' : . : '
25 25g L of sam Ii 5 P limit of quantitation (LLOQ), and = 105- :SF', ’ IL-11, 1L-12, Ghrelin (active), and Ghrelin (inactive). Runs were conducted using three kit lots by at least four different operators.
H Pie. ranges for the lower limits of § —A— Leptin Analyte Metabolite/Hormone Insulin |C-Peptide (aGth?\-,i) Figure 3. Control accuracy across multiple kit lots. Kit 1 (blue), Kit 2 (red), Kit 3 (green).
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MSD’s electrochemiluminescence detection technology uses SULFO-TAG™ labels that emit light upon s _ T 1 ’S;Z;Te WET 2 *; 5 i’* i.%_ iﬁ 2
electrochemical stimulation initiated at the electrode surfaces of MULTI-ARRAY® and MULTI-SPOT® U BHele '> a calcu ate . 1010-3 102 10 10° 10' 102 10° 10* 10° GRPP K T SR T2 S S SRR e . 1 ¢
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clectrochemiluminescence Technology (zero calibrator). The ULOQ and Analyte | Assay Units | Median LLOD | LLOD Range | LLOQ uLoQ M;?L%Lusc;?:n 0.03% | 32.4% ; % : ié gf % %" T3
SHddisieUdlds * Minimal non-speC|f|c b.aCkgr.ounq and strong LLOQ ar_e eStabI!Shed for each lot by Insulin plU/mL 0.006 0.002-0.052 0.07 19.5 Soluble Insulin receptor | g " - '“"': - <-g
: responses to analyte yield high signal-to- measuring multiple levels near the C-Peptide pg/mL 4.72 2.07-10.2 19 3,150 - lely | Gl GIP |
background ratios. expected LLOQ and ULOQ levels. GLP-1 (active) pM 0.011 0.005—0.027 0.1 39 Proinsulin Fragments and Receptors ¥ IGI:-Z - o Insulin  C-Peptide (active)  (active) Glucagon PP Leptin
* The stimulation mechanism (electricity) is The final LLOQ and ULOQ GIP (active) pg/mL 0.233 0.106-0.691 | 3.18 330 Alssp;:,t ;Zl:;lli?\ 0.72%
. .y € fiha an Glucagon pM 0.015 0.007-0.083 | 0.33 52 Glaf e Tnsulin 0'76; e Average intra-run %CV is the average %CV of the control replicates within an individual run across 48
decoupled from the response (light signal), specifications for the product are PP pg/mL 0.043 0.022-0.212 0.41 325 - — runs (three kit lots)
Tnimizi v i . Leptin pg/mL 5.78 3.10-14.3 37.7 7,150 * ; - - : : : - _ ) o o _ _ _
LIGHT Measured signa - minimizing matrix interference. established after assessment of all GLP-1 (active) concentrations may be suppressed in the presence of Liraglutide concentrations that are * Inter-run %CV is the variability of controls across 12 runs within a single kit lot (across three kit lots).
| __ Luminescence * Only labels bound near the electrode surface are validation lots higher than 50 pM. ¥Cross-reactivity of Glucagon and circulating glicentin (1-61) is expected due to sequence _ o .
" (\b g e ey 3 T J—— ' similarities. tMajor Proglucagon Fragment * Inter-lot %CV is the variability of controls across 3 kit lots (total of 48 runs).
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Ruﬁ,py) Ru(bpy),** TPA TPA™+ Conjugated to biOIOgical molecules. Intra-Run | Inter-Run | Inter-Lot | Intra-Run | Inter-Run | Inter-Lot | Intra-Run | Inter-Run | Inter-Lot
__ 3 3 Electro- o .. ~ .. . Analyte 0 0 0 0 0 0 0 0 0
/ \ Hoail Emission at ¥620 nm eliminates problems with % CV % CV % CV % CV % CV % CV % CV % CV % CV
e "~ | color auenching SAMPLE TESTING MATRIX PERFORMANCE
e € - . ' o o C-Peptide 3.10 2.90 6.50 2.10 1.90 6.80 3.90 3.60 12.90
Ef;'c“{':;‘;‘e et ° Ml:]"f'p'e IrOl:\:CIjS Ofl Iabedl ?XCltathﬂ anqt?r:\c'SS'O” GLP-1( (activ;a) 4.00 3.80 6.30 4.50 4.20 9.20 5.80 520 | 12.70
| A enhance light levels and improve sensitivity. ) GIP (active 3.80 4.00 6.90 4.00 3.80 10.50 4.30 4.70 13.30
« Carbon electrode surface has 10X greater binding To assess the performance of the V-PLEX assays, PARALLELISM, DILUTION LINEARITY, AND SPIKE RECOVERY | | Glucagon 350 3.10 = 20 350 520 670 c 60 2.40 11.20
- st ! human samples of P800-collected EDTA plasma from Serum and plasma samples collected in P800 tubes from apparently healthy human donors were obtained from a commercial source. PP 7. 80 2,90 6.20 > 40 530 3.40 6.20 c 40 1t 20
— . cap]?u y ar\ POTys ykr)ene we Sj 4 apparently healthy individuals obtained from a Owing to the sequence homology of multiple analytes in the panel across mammalian species, several common animal models were also Leptin 3.00 2.70 7.00 3.40 3.10 13.80 6.70 6.30 19.90
surface coatings can be customized. commercial source were diluted 2-fold and tested on assayed. Results from mouse, non-human primate (NHP), rat, and canine samples are similar to that on human samples (data not shown).
the V-PLEX Metabolic Kit. . : : : :
. . o . . _ _ To assess parallelism, samples with high endogenous levels of analytes were diluted 2-fold, 4-fold, 8-fold, and 16-fold, before testing.
Challer.wges associated Wlt!‘l muIt|pIe?(|ng were solved through. §|9|tope e, extensive antlb.ody. Plasma samples were collected from different Percent recovery at each dilution level was normalized to the 2-fold dilution-adjusted concentration. CO N c LU S I O N S
scre.en.lng.followed by antlbgdy englneerlpg to enhance sensitivity apd speuﬁuty, and substantial diluent individuals at different fasting time points (2.0 — 14.5 Parallelism Insulin ' GLP-1 (active) GIP (active) Glucagon
opzctlmlzatlon t?j re(cjluce mlatrlx Ieffelc;s. Calibrators :c/vere adnchored e Im-fllmlee or l;wdusltr;/—zccepted - hours). The sample concentration prior to dilution Sample Type | Ol | AVe.% | oo | Avet | L | AVet | e | AVES% | e | AVR% | e | AVR% | e | AVR% | e The V-PLEX Metabolic Panel 1 assays are highly specific, sensitive, and validated for use with serum and
reference standards. Analytical validation was performed across multiple lots and included testing o e cdat e e dlgalEede see Slaure 7. [helem Dilution | Recovery Recovery Recovery Recovery Recovery Recovery Recovery : : . : — :
dynamic range, matrix tolerance, reproducibility, and limits of quantitation (LOQ). Specificity was tested The resuIJts 2 7 & reepme»rln v:/ith thegex ec’:ted ' Serum 4 107 | 100-114 114 85-174 131 124-137 149 127-182 109 97-124 103 90-119 119 82-189 plajma from multiple species. Pﬁl.“tl Iotkanalytlca! vaI:jdat.lc:\ndc?Iegqonstra;ed‘ con5|(sjtent a:)saly perfgrmance
against common metabolic markers and their structurally related analogs and fragments. Assay robustness - c - : P (n=12) 8 105 J6-113 118 87175 | <lloq NA 21> 172-257 106 4118 100 86-121 139 >9-231 e EEEUIES EERIEMENS @ el e el Ee il ClelEuss, REI), eine IaEloells SvelEing
5 i . . . y .g £ oth & ' Y concentrations reported in the literature and the ; 16 107 98-117 119 96-181 | <LLOQ NA <LLOQ NA 112 93-128 100 84-118 184 59-337 making these assays valuable tools for basic research and preclinical studies. These metabolic assays
was co.n |r.med by varying temperatgres anql incubation times, and testing of other common use-case majority of samples contained analyte levels above P800 4 112 | 103-140 108 97-119 107 98-123 110 93-122 111 99-117 99 92-112 127 95-170 include Insulin, GLP-1 Active (7-36 amide), and Glucagon assays with best-in-class sensitivity and
scenarios including the presence of interfering agents. the LLOQ of each assay. EDTA Plasma 8 116 103-170 112 95-129 100 90-114 113 85-151 113 100-126 98 89-119 161 105-297 specificity
(n=17) 16 119 | 104-184 119 99-138 100 89-116 103 78-122 115 104-127 99 82-128 177 97-421 '
To assess linearity , samples were spiked with calibrator and diluted 2-fold, 4-fold, 8-fold, and 16-fold, before testing. Percent recovery at
each dilution level was normalized to the 2-fold dilution-adjusted concentration. The average percent recovery is based on samples within ©
the quantitative range of the assay (below).
R ES U LTS , levels of o I dividuals at diff Dilution Linearity ' ' GLP-1 (active) GIP (active) Glucagon
Figure 2. Fasting levels of metabolic analytes in individuals at different time 0 0 0 0 0 0 0
points, measured using the V-PLEX Metabolic Panel Kit. Sample Type Dill:::tl;jon R':Z:\.le/:y Range R':Z:\.Ie/:y Range R':Z:\.Ie/:y Range R':Z:\.Ie/:y Range R':Z:\.Ie/:y Range R':Z:\.Ie/:y Range R':Z:\.Ie/:y Range
We developed assays for seven metabolic markers that are highly specific and demonstrate little interference . o 100115 | 105 | oo | 10 | 100151 | 119 | 106101 | 108 | soto1 05 110 | 112 | 5012 M B S U S E a ‘ e |] I S [: [] V B I—
from other blood components. These assays have dynamic ranges of over three logs and best-in-class 10° _ oo (ie:u;;) 3 105 | 100-112 | 109 91-128 115 | 103-127 | 132 | 118-165 | 105 95-118 96 83-104 128 74-167 v
sensitivities with lower limits of quantitation (LLOQ) for key metabolic assays such as Insulin, Glucagon, and ™ L | —uw 16 106 99-115 113 92-140 109 98-120 139 120-184 107 91-124 94 80-105 142 68-246 A division of Meso Scale Diagnostics, LLC.
GLP-1 Active (7-36 amide) (0.07 plU/mL, 0.33 pM, and 0.10 pM, respectively). These highly sensitive assays o P800 4 108 | 104-114 112 102-123 101 95-111 106 92-121 111 102-120 101 97-111 128 100-174 www.mesoscale.com®
permit accurate quantitation even in populations with suppressed secretion such as fasting, diabetic, or heart ‘é - ' = - ED{::'fzs)ma 186 18: 19080_112264 Eg 1809;113400 z; :g_zi 18? :g_iji 122 351,_352; 19091 gi_ig 122 Zg_ijz MSD products are for research use only. Not for use in diagnostic procedures.
disease groups. Accuracy and precision were confirmed by testing three levels of controls across multiple s . ; L — — — — — - — S
lots and all controls had concentration intra-run and inter-run %CVs of less than 7% with 80-120% recover I : — To assess recovery, samples were spiked with calibrator at three levels (high, mid, and low) then diluted 2-fold. The average % recovery for MESO SCA'—.E D'SCOVERY’ MESO SCALE DIAGNOSTICS, MSD, mesoscale.com, www.mesoscale.cgm, mlethodlcalmlnd.com,
’ - S e e y g | == each samole tvpe is reported alone with %CV and % recovery range www.methodicalmind.com, DISCOVERY WORKBENCH, InstrumentLink, MESO, MesoSphere, Methodical Mind, MSD GOLD,
of target concentrations. Matrix compatibility was verified through parallelism, dilution linearity, and spike 5 " = = p i 5 = ’ ’ A MULTI-ARRAY, MULTI-SPOT, QuickPlex, ProductLink, SECTOR, SECTOR PR, SECTOR HTS, SULFO-TAG, TeamLink,
recovery studies in serum or plasma treated with protease inhibitors. Owing to high cross-species homology 0] e — _ o Spke over —— — 71 TrueSensitivity, TURBO-BOOST, TURBO-TAG, N-PLEX, R-PLEX, S-PLEX, T-PLEX, U-PLEX, V-PLEX, MSD (design),
for several analytes on the panel, matrix studies included multiple species. These studies demonstrated 0 —_ - Peyp °Averagey 101 8 e 20 96 ” cg MSD (luminous design), Methodical Mind (design), 96 WELL SMALL-SPOT (design), 96 WELL 1-, 4-, 7-, 9-, & 10-SPOT (designs),
matrix tolerance and accurate quantitation for most of the seven assays (typically between 80-120%). Most ol , : : : : : Seru1"21 %CY 18 3.5 15 8 10.9 115 15 c 34 4 384 WELL 1- & 4-SPOT (designs), N-PLEX (design), R-PLEX (design), S-PLEX (design), T-PLEX (design), U-PLEX (design),
of the seven metabolic assays exhibited minimal cross-reactivity and interference from analytes that share Insulin G Peptide S ey ucen PP Leptin (n=12) Range 96-106 82-93 44-93 28-64 80-109 78-125 35-118 V-PLEX (design), It's All About U, SPOT THE DIFFERENCE, The Biomarker Company, and The Methodical Mind Experience are
significant sequence homology. P800 Average 91 78 113 86 93 92 65 trademarks and/or service marks owned by or licensed to Meso Scale Diagnostics, LLC. All other trademarks and service marks are
EDTA Plasma %CV 7.1 12.3 12.6 18.7 9.3 12.1 18.1 the property of their respective owners. © 2020 Meso Scale Diagnostics, LLC. All rights reserved.
(n=12) Range 77-98 56-97 89-134 69-108 77-104 74-109 45-101 DOWNLOAD LINK
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