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Purpose: Cytokine assays areIW|der uged to momto.r MMLUNE responses triggered .by toxins ar.1d other trauma. Multlplexed ass5ays prowdg large datasets The lower limit of detection (LLOD) is a calculated concentration corresponding to the signal 2.5 standard deviations above the background (zero calibrator). The y We also evaluated the ability of our antibody pairs to detect NHP analytes in the supernatants of activated cynomologus or rhesus peripheral blood lymphocytes
from low-volume samples, making them ideal for monitoring toxicological responses in drug studies. Because of high homology across species, assays can . s : . : : . o R S _ o _ _ . , ) : : :

) : ) . : \ N lower limit of quantification (LLOQ) is the highest concentration at which the CV of the calculated concentration is <20% and the recovery of the analyte is within Dilution linearity testing was also conducted on all assays. Results were similar with almost all samples recovering within 20% of expected concentrations (PBLs). PBLs were treated with nothing, ConA, LPS, PHA or PWM for 6, 24, or 48 hours. The stimulated samples were tested on Proinflammatory Panel 1 (NHP),
often be applied to multiple non-human primate (NHP) models. We report the validation of multiple V-PLEX cytokine assays for applications in rhesus and o o o o - I . . . : ) : o °0 _ : : ) : . -~

e o . , (i C . 80% to 120% of the known value (75@ to 125% for ”_-8) The upper limit of quantlflcatlon (ULOQ) is the hlghest concentration at which the CV of the calculated across all assays. Results from Cynomo|gu5 urine Samp|es are d|3p|ayed_ Error bars are the standard deviation of 5 Samp|es_ Similar data were obtained with Cytoklne Panel 1 (NHP), and Chemokine Panel 1 (NHP) kits. Results are expressed as foId-change compared to unstimulated controls. When analytes were |n|t|aIIy
cynomolgus monkeys. Validation included characterization of assay performance as well as intra- and inter-lot reproducibility, which is essential to support o o e ono o o . , ) :
concentration is <20% and the recovery of the analyte is within 80% to 120% of the known value (75% to 125% for IL-8). The data are from >30 runs collected over urine from rhesus macaques. undetectable, calculations for fold increase were based on the LLOD of the assay.

long-term studies in drug development programs. 2 months by 4 operators.

Methods: We developed and validated cytokine panels that detect up to 24 NHP cytokines in multiple matrices from rhesus and cynomolgus monkeys as Proinflammatory Panel 1 (NHP) Cynomolgus Samples Cytokine Panel 1 (NHP) Cynomolgus Samples Chemokine Panel 1 (NHP) Cynomolgus Samples
well as cytokines produced by in vitro cell stimulation. The assays include IFN-y, IL-1B, IL-2, IL-6, IL-8, IL-10, GM-CSF, IL-5, IL-7, IL-12/IL-23p40, 1L-15, _ _ _ 200 200 200

IL-16, IL-17A, TNFB , VEGF, MIP-1B, Eotaxin-3, TARC, IP-10, MIP-1q, IL-8 (high abundance), MCP-1, MDC and MCP-4. The analytical validation process LLOD | | 16a | uLog LLOD | | 10a | uLoa LLOD | 100 | uLoa > = IFN¥ ;’,‘c ——GMCSF +'¥"f'1-ﬁ .
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Results: We present the validation procedure and performance data for NHP cytokine multiplex panels. Data include matrix tolerance and intra- and inter-lot IFN-y 0.20 741 938 GM-CSF | 0.14 1.90 750 MIP-1B | 037 2.2 750 gg 150 - o :t‘g SS 150 :t'lép“o 'f_fgwo - |L-8 Cynomolgus Samples Rhesus Samples
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sample correlations. Tests of media conditioned by rhesus and cynomolgus peripheral blood lymphocytes showed spontaneous or stimulated changes for all IL-1B 0.04 2.14 375 IL-5 0.22 6.28 562 Eotaxin-3 | 177 10.2 3750 =K g0 B L 25 oM
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tested cytokines. Moreover, all analytes were detected using serum, EDTA plasma, or urine specimens. L 009 | 08 | 938 - 1';"7_ — 016 | 137 | 969 EEECE 022 | 332 | 1120 £ 5125 - 55 12 ~IL17A B +++ >100-fold
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Conclusions: We developed and validated multiplex panels for the measurement of 24 NHP cytokines using multiple assay lots. These assays are suitable IL-8 0.04 113 375 p40 MIP-1ct 302 138 743 S8 100 - §E 100- e VEGF S 100 ++ >10-fold
for rigorous applications, such as ongoing studies of animal models of disease and therapeutic intervention. IL-10 0.03 0.68 233 :t:: g; ; 194(13 1532755 e 56 713 13400 g g g's FE + >2-fold
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The NHP cytokine multiplex panel was developed as three panels designed for optimal performance based on individual assay characteristics, native VEGF 1.12 7.70 784 1 2 4 8 16 32 64 128 1 2 4 8 16 32 64 128 1 2 4 8 16 32 64 128 IL-2 ++ . + ++ + L2 o . o + .
analyte levels and suitable dilution, diluent, and assay compatibility. The Proinflammatory Panel 1 (NHP), Cytokine Panel 1 (NHP) and Chemokine Panel 1 pecause of he high abundance of [ 6 n some Fold Dilution Fold Dilution Fold Dilution e : : :
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® Electrochemiluminescence Tech nology To evaluate the reproducibility of the panels, three levels of controls spanning the quantifiable range were prepared and measured over multiple runs for each panel. 0 Normal Samp|e Testmg
*  Minimal non-specific background and strong responses to analyte Representative plots of an analyte from each of the NHP panels are also shown. The controlsowere prepared in a non-human matrix, and between 40 and 70 runs
yield high signal-to-background ratios. were conducted depending on the panel. All controls tested were within the target range of £20% of assigned concentration (dashed lines). To evaluate the ability of our anti-NHP antibody pairs to recognize native analytes in cynomolgus and rhesus matrices, we screened normal cynomolgus and
po— The stimulation mechanism (electricity) is decoupled from the rhesus matrices (obtained from a commercial vendor) for native analyte levels using the Proinflammatory Panel 1 (NHP), Cytokine Panel 1 (NHP), and
LIGHT Measured signal " response (light signal), minimizing matrix interference . . , . : o o L
) R Luminescence ® *  Only labels bound near the electrode surface are excited enabling Chemokine Panel 1 (NHP) kits. Representative data for Cynomolgus serum is shown with upper limits of quantitation (ULOQ, dark blue bars), lower limits of
Dk N e non-washed assays, ’ IL-6 IL-17A MCP-1 quantitation (LLOQ, black bars) and lower limits of detection (LLOD, yellow bars) noted for each assay. Nearly all analytes were detectable (except Eotaxin-3 ] HEE]
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1. Add calibrator, control or sample (25 uL/well). Incubate 2 hours at room temperature (RT). Run Run Run - VEGF + + + + ++ VEGF - + + +
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2. Wash and add detection antibody solution (25 uL/well). Incubate 1 hour at RT. = ,’f v
3. Wash and add read buffer (150 pL/well). Analyze with MSD instrument. '& 'y - ;” $,.t . _
Development and Validation ® Spike Recovery and Dilution Linearity - b & b
The assays presented were developed and validated following fit-for-purpose principles and design control procedures. Accuracy, precision, and specificity were evaluated by . . . , , , . , * o Assay Assay
multiple operators using independently built kit lots to test calibrators, controls, and matrix-based samples over multiple days and runs. Data analysis methods are as follows: Spike recovery testing was conQucted in NHP sergm, heparin plasma, EDTA plasma, citrate plasma, urine, and Ce,” culture .medla. Representatlvg data are M 2 g
e  Sensitivity - Limits of detection (LOD) were calculated based on assay signal and standard deviation of background signal. Limits of quantification (LOQ) were determined presented for assays performed in cynomolgus matrices. Almost all assays accurately recovered expected concentrations of spiked analyte (dashed lines are at MIP-1 . . - - - MIP-18 : - - . .
by spiking a known value of calibrator into diluent to assess the accuracy and precision of the samples across multiple lots. +20% of expected value). Similar data were obtained using matrices from rhesus macaques. it - Eotaxin-3 . + . . . Eotaxin-3 i + . "
° D|Iut|.o.n .Lmearlty and S.pllk.e Recqvery — Dilution linearity and spike recovery were a§sessed across multiple Iot§ using a varllety of b.I0|OgIC8| matrices. \g\ R ' o & RN c?(‘ " A ,(»\‘\'e o © ¥ & & TARC . ] ] ] ] TARC o ] . .
e Specificity — Assay specificity and interference were evaluated across multiple lots using a panel of related proteins and proteins within the panel. Spike R & R4 W N W ¥ & W % \\,%Q‘* ¥ ¥ \\;" N R\
e Stability — The robustness of the product protocol was evaluated to examine the boundaries of the selected incubation times. Assay component stability was assessed pIke hecovery IP-10 * * * * * IP-10 i ! * * ¥
through freeze—thaw testing and accelerated stability studies for calibrators, antibodies, and controls. The validation program includes a real-time stability study with IL-8 (HA) + + + + + IL-8 (HA) + + + ++ ++
scheduled performance evaluations of complete kits for at least 30 months from date of manufacture. Proinflammatory Panel 1 (NHP) Cynomolgus Matrices Cytokine Panel 1 (NHP) Cynomolgus Matrices MIP-1a . + ++ ++ ++ MIP-1a ] + ] ] +
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Representative calibration curves are shown for each assay. The curves were generated by taking the average of at least 26 runs conducted by 4 S 100 S I CIE TR I Ry W TE' . ‘ ¢ v
operators over a minimum of 8 days. TS | N | NN | . 2w !‘ M
g 751 é 50 & “ - Q %
n\: R c ’Q & -—
= 50 e o - * 8
Proinflammatory Panel 1 (NHP) Cytokine Panel 1 (NHP) Chemokine Panel 1 (NHP) § 2 g g - _
< 0- c
10000000 T——— 10000000 T—————— 10000000 T———— 0 A N 5 ) N R o & & S .
~0 = RO & 5 © Conclusion
—— TARC /’1 o
1000000 4 —e— L6 1000000 —o— | 12/1.-23p40 10000001 _,_ -, 04 DOWNLOAD POSTER
e o e e Chemokdine Panel T () Gynomolgus Matrices NHP cytokine and chemokine multiplex panels have been developed and analytically validated for use in the quantification of NHP
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® 10000 ®  10000- ® 0000 3 150- B Cell Culture Media A @o’*"" N demonstrated for calibration curves and control samples over multiple runs on different days by multiple operators. Moreover, all
. . antibody pairs were able to recognize their NHP analyte in normal samples or in culture supernatants from stimulated NHP PBL. The
5 100 reproducibility, accuracy, and sensitivity of these assays should facilitate the development of NHP models of disease and therapeutic
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