Validation data

Olink® Flex

Introduction

Olink® Flex is a reagent kit measuring 15-21 selected human protein
biomarkers simultaneously. The biomarkers are selected from a
mix-and-match library of around 200 inflammation-related human
proteins with 99 % combinability. The analytical performance

of the product has been carefully validated and the results are
presented below.

Technology

The Olink reagents are based on the PEA™ (Proximity Extension
Assay) technology'? where oligonucleotide labeled antibody
probe pairs are each allowed to bind to their respective target
protein present in the sample. Following hybridization of the
matched oligo sequences, a PCR reporter sequence is formed
by a proximity-dependent DNA polymerization event. The
reporter sequence is then amplified, and subsequently detected
and quantified using real-time PCR. The assay is performed in a
multiplex format without any need for washing steps, and results
can be reported in both standard concentration units (pg/mL,
default) and in relative concentration units (NPX™), optional).

Quality controls

Internal and external controls have been developed by Olink for
data normalization and quality control. These have been designed
to enable monitoring of the technical assay performance, as well
as the quality of individual samples, providing information at
each step of the Olink protocol (see Figure 1). The internal controls
are added to each sample and include one Incubation control,
one Extension control and one Detection control. The Incubation
control (a non-human antigen) monitors all three laboratory steps
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starting with the immuno reaction. The Extension Control (an
antibody linked to two matched oligonucleotides for immediate
proximity that is independent of antigen binding) monitors the
extension and read out steps and is used for data normalization
across samples. Finally, the Detection control (a synthetic double-
stranded reporter sequence template) monitors the readout step.
Samples that deviate from a pre-determined range for one or more
of the internal control values will result in a QC (Quality Control)
warning in the Data analysis software and results file.

Each sample plate contains eight control samples. Triplicates of the
Sample Control, duplicates of the Negative Control and triplicates
of the Calibrator. The Calibrator allows for calculation of standard
concentration units and is used in a second normalization step.
Itis designed to improve inter assay precision, enabling optimal
comparison of data derived from multiple runs. The Sample Control
is used to monitor and control the quality of reported output

data by evaluating both accuracy and intra assay precision for all
assays. Both the Sample Control and the Calibrator are composed
of pooled plasma from healthy donors spiked with recombinant
proteins known to have low endogenous levels in normal plasma.
The Negative Control consists of buffer run as a normal sample.

It sets the background levels for each protein assay and is used to
calculate the limit of detection (LOD).

Data analysis and protein concentration calculation

Data analysis is performed by employing a pre-processing
normalization procedure. For each sample and data point, the
corresponding Ct-value for the Extension control is subtracted,
thus normalizing for technical variation within each sample.
Normalization between runs is then performed for each assay
by subtracting the corresponding dCt-value for the median of

Amplification and detection

Quantify each biomarker’s DNA reporter using high throughput
real-time qPCR.

Figure 1. Olink assay procedure (above) and controls (below). The internal controls enable monitoring of the three core steps in the Olink assay and are used for
quality control and data normalization. Readout is performed by using Olink® Signature Q100.



the three Calibrator replicates from the dCt-values generated.
The next step in the pre-processing procedure is to set the values
relative to a bridging factor that bridges the data between
different kit batches. The NPX unit generated is on a log2 scale,
where a larger number represents a higher protein level in the
sample, typically with the background level at or close to zero.
The protein concentration in standard concentration units (pg/
mL) is obtained by fitting the NPX-value to a standard curve,
describing the immunoassay shape, using four parametersin a
non-linear logistic regression model. The standard curves are
defined during the validation procedure and found via the panel
product page (www.olink.com/flex). Three examples are shown in
Figure 2.

Performance characteristics

Sample information

Olink Flex was validated using matched serum and plasma
samples from 15 healthy, adult donors and 68 plasma samples
from adult patients diagnosed with any of the following
conditions: Asthma, Crohn's Disease, Atopic Dermatitis,
Rheumatoid Arthritis, Ulcerative Colitis, Systemic Lupus
Erythematosus, Cystic Fibrosis and Multiple Sclerosis.

Sample types

The ability to use different sample types was evaluated by
collecting matched serum and EDTA plasma from the 15 healthy
individuals. Table 1 summarizes the response values for 15
normal EDTA plasma samples expressed in pg/mL, as well as
relative differences between the additional samples types
compared to EDTA plasma. Acid citrate dextrose (ACD), and
sodium heparin plasma samples have been evaluated and shown
to work just as well as serum and EDTA plasma in the development
of previous panels, and these tests have therefore not been
repeated for Olink Flex.

Analytical measurement

Detection limit

Standard curves were determined for all biomarkers simultaneously
in a multiplex format using recombinant proteins. LOD was defined

as 3 standard deviations above background and reported in pg/mL
(see Table 1 and Figure 2).

Measuring range

The analytical measuring range was defined by the lower limit of
quantification (LLOQ) and upper limit of quantification (ULOQ)
and reported in order of 10g10, see Table 1. To ensure accurate
quantification from lot to lot Olink establish release specifications
for the limits of quantification (LOQ) for every manufactured

lot. The analytical measuring data shown in Table 1 is based on
the validation results during product development. The ULOQ
and LLOQ were calculated and reported in pg/mL. The values
were back-calculated and compared to the pre-calculated 4PL-
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Figure 2 Calibrator curves from three assays and their corresponding
analytical measurement data.

curve (see Olink® Flex User Manual), and the accuracy and
precision criteria set to <30% (see Table 1). Separate calibrator
curves were defined for each assay and can be accessed via
the panel product page (www.olink.com/flex) together with
the analytical data for the assay. Three examples of assays

and their analytical data are shown in Figure 2. The sample
distribution plots in Figure 3 show the levels of protein
measured in commercial plasma samples.



https://www.olink.com/flex
https://olink.com/resources-support/document-download-center/
https://www.olink.com/flex

Table 1. Sample types; Analytical measuring range; Lower Limit of Quantification (LLOQ), Upper Limit of Quantification (ULOQ), Range and Precision indicative
of assay performance are shown for all protein biomarkers. Not available, NA ; <LLOQ, data could not be measured above LLOQ. *Measured in mU/mL.

Target Sample types Analytical measuring | Precision
range
Normal plasma levels (pg/mL) Pathological plasma levels (pg/mL) Relative to EDTA plasma Healthy detectability (%) (pg/mL) log10 % CV
Protein name (gene name) UniProt No  10th %tile Median 90th %tile| 10th %tile Median  90th %tile | Serum (%) Correlation Plasma Serum LLOQ ULOQ | Range Intra  Inter
Agouti-related protein (AGRP) 000253 512 708 795 388 625 1008 27 056 100 100 161 2455 | 32 6 8
DNA fragmentation factor subunit alpha (DFFA) 000273 204 295 424 266 873 3530 107 023 100 100 757 1847 | 24 6 12
(T}’,'\“’;’g:ﬁ‘és)'s factorreceptorsuperfamily member 118 05300 1g596 22875 40279 | 14035 23370 45372 | 107 083 %3 93 151 5768 | 36 6 9
C-C motif chemokine 21 (CCL21) 000585 6336 7562 10057 | 3831 7161 10240 55 082 100 100 419 2560 | 28 4 8
CX-C motif chemokine 11 (CXCL11) 014625 204 381 656 245 730 2706 186 034 100 100 052 1976 | 36 6 7
(T;‘,:"‘F"S'F”fl‘)“’“s factorligand superfamily member 11 014788 26 35 722 | 206 415 751 103 096 100 100 386 5800 | 32 5 8
(T;’,’\‘“f';gslcg‘és)'s e L R 1535 4567 5499 7076 | 2739 5619 9989 %9 095 100 100 067 6400 | 40 6 8
Angiopoietin-2 (ANGPT2) 015123 18320 26959 43390 | 13364 26000 46181 100 092 100 100 1522 23222 | 32 6 7
Axin-1 (AXIN1) 015169 907 1803 3350 | 1065 9743 47038 167 031 100 100 3839 58576 | 32 7 10
C-C motif chemokine 25 (CCL25) 015444 612 933 1469 | 568 1032 1776 114 096 100 100 027 1024 | 36 5 6
Toll-like receptor 3 (TLR3) 015455 824 1115 1485 | 647 1135 1802 107 097 100 100 160 6107 | 36 5 7
(T;‘,T;’S'F”fzc)“’“ factorfigand superfamily member 12 043508 2739 3555 4785 | 2777 4230 6138 163 066 100 100 176 2683 | 32 6 6
I}’“‘;’S'F”&c)"’“ e T T et 043557 473 721 927 | 428 1017 3527 350 028 100 100 484 7392 | 32 5 6
Vascular endothelial growth factor D (VEGFD) 043915 12962 18538 24273 | 10309 16682 24756 110 077 100 100 493 7518 | 32 4 6
CX-C motif chemokine 13 (CXCL13) 043927 a1 523 915 326 764 3103 100 073 100 100 027 40 | 32 77
Lymphocyte antigen 75 (LY75) 060449 2019 2382 3114 | 1602 2309 3436 105 085 100 100 2621 6400 | 24 79
Nephrin (NPHS1) 060500 1079 1470 2030 | <LlOQ 1165 1807 13 100 100 100 5847 14274 | 24 6 8
ICOS ligand (ICOSLG) 075144 11223 12862 16810 | 12216 15585 24044 143 013 100 87 1049 2560 | 24 9 1
(T;’,’\‘";’S'F”E‘)"’Sis Eetogloanciesin nenbe s O75888 149270 187711 277031 | 111817 184590 327067 | 108 031 100 100 4691 71572 | 32 5 7
Natural cytotoxicity triggering receptor 1 (NCR1) 076036 952 1354 2176 | 1076 2382 4168 13 094 100 100 5090 14623 | 24 6 9
Dickkopf-related protein 1 (DKK1) 094907 7847 12047 28102 | 8739 22031 42444 375 013 100 80 067 6400 | 40 6 9
Protein HEXIML (HEXIM1) 094992 27 41 76 38 175 1065 81 065 100 100 067 410 | 28 5 8
STAM-binding protein (STAMBP) 095630 2955 3991 5778 | 3841 12990 54173 109 010 100 100 2621 16000 | 28 5 7
Interleukin-33 (IL33) 095760  <Ll0Q <Ll0Q <Ll0Q | <LlOQ  <LlOQ  <LLOQ NA NA 0 0 051 1954 | 36 6 7
CD160 antigen (CD160) 095971 583 782 1194 | 516 842 1426 107 093 100 100 067 2560 | 36 5 6
Adenosine deaminase (ADA) P00813 2479 3177 4371 | 2013 3273 7289 105 098 100 100 1049 6400 | 28 4 6
Pro-epidermal growth factor (EGF) PO1133 95 269 727 88 980  >UlOQ | 1188 011 100 73 012 461 | 36 6 6
Protransforming growth factor alpha (TGFA) P01135 32 48 74 30 5.8 16.1 233 077 100 100 160 974 28 5 6
Transforming growth factor beta-1 proprotein (TGFB1) PO1137 5810 742.0 10391 5474 9920 20888 185 038 100 100 3358 20494 28 6 9
Pro-glucagon (GCG) P01275 294 514 1336 | <LlOQ 476 1027 48 083 87 3 2302 5620 | 24 6 1
Lymphotoxin-alpha (LTA) P01374 40 66 98 53 73 115 115 100 100 100 058 892 | 32 6 7
Tumor necrosis factor (TNF) PO1375 118 144 193 105 188 98.1 103 099 100 100 479 2922 28 6 8
Interferon alpha-2 (IFNA2) PO1563  <LLOQ <LlOQ <LlOQ | <LlOQ  <LLOQ 04 NA NA 0 0 025 2338 | 40 8 10
Interferon beta (IFNB1) PO1574  <llOQ <LlOQ <LlOQ | <Ll0Q  <LlOQ  <LLOQ NA NA 0 0 419 6400 | 32 6 10
Interferon gamma (IFNG) PO1579 01 01 03 01 02 09 106 100 100 100 003 1699 | 48 9 1
Interleukin-1 alpha (IL1A) PO1583  <LlOQ <llOQ <LLOQ | <LL0OQ  <Ll0Q  <LLOQ NA NA 0 0 168 2560 | 32 4 1
Interleukin-1 beta (IL1B) PO1584  <LlOQ <LLOQ 03 | <LloQ 01 42 74 096 20 67 009 866 | 40 9 10
Erythropoietin (EPO)* PO1588 42 60 165 47 86 192 109 099 93 93 300 735 24 6 10
T-cell surface glycoprotein CD4 (CD4) PO1730 1557 2343 2617 | 1015 1724 2550 97 053 100 87 9207 22479 | 24 5 6
(HF"fAC_'SESA'; fistocompatibility antigen. DR alpha chain PO1903  <LlOQ 2582 6250 | 3308 6388 14157 147 097 67 Ex] 16384 40000 | 24 9 9
CX-C motif chemokine 10 (CXCL10) P02778 330 644 1036 | 503 1044 3815 124 097 100 100 089 541 | 28 5 7
Interstitial collagenase (MMP1) P03956 3323 6086 20134 | 685 3681 14799 605 037 100 a7 091 3476 | 36 5 6
Granulocyte-macrophage colony-stimulating factor (CSF2)  P04141 <LLOQ <LLOQ 02 <LLOQ <LLOQ 03 111 -1.00 13 33 018 1692 40 7 7




Target Sample types Analytical measuring || Precision
range
Normal plasma levels (pg/mL) Pathological plasma levels (pg/mL) Relative to EDTA plasma Healthy detectability (%) (pg/mL) log10 % CV
Protein name (gene name) UniProt No  10th %tile Median 90th %tile|10th %tile Median  90th %tile | Serum (%) Correlation Plasma Serum LLOQ ULOQ | Range Intra  Inter
Interleukin-4 (IL4) P05112 <LLOQ <LLOQ <LLOQ <LLOQ <LLOQ <LLOQ NA NA 0 0 0.05 1194 44 8 8
Interleukin-5 (IL5) P05113 <LLOQ <LLOQ <LLOQ <LLOQ <LLOQ 176 89 0.00 7 13 3.68 5613 32 10 12
Interleukin-6 (IL6) P05231 13 34 101 15 33 82 110 097 100 100 0.07 1567 44 6 6
Transcription factor Jun (JUN) P05412 <LLOQ 5.8 88 <LLOQ 78 228 92 099 73 73 419 6400 32 5 7
Keratin. type | cytoskeletal 18 (KRT18) P05783 256 490 507.2 405 760 2234 95 098 100 100 168 6400 36 9 1
Calbindin (CALB1) P05937 214 26.8 36.4 228 389 65.7 104 0.88 100 100 1139 6950 28 6 7
Eukaryotic translation initiation factor 4E (EIF4E) P06730 113 344 64.0 125 120.6 10629 75 058 100 100 579 22090 36 3 4
g??é;g"&’s’)y""ic cRtcShRated Sl suh et R C G b0 7] 357 779 597 | 411 1025 2282 105 100 100 100 2621 6400 | 24 6 1B
Interleukin-3 (IL3) P08700 <LLOQ <LLOQ <LLOQ <LLOQ <LLOQ <LLOQ NA NA 0 0 168 40000 44 4 8
Fibroblast growth factor 2 (FGF2) P09038 <LLOQ <LLOQ <LLOQ <LLOQ <LLOQ 329 NA NA 0 0 2621 16000 28 8 10
Matrilysin (MMP7) P09237 4993 11670 18675 832 2139 6724 470 -003 100 40 520 3175 28 4 8
Stromelysin-2 (MMP10) P09238 2136 4439 6499 1878 3610 8742 117 097 100 100 073 2779 36 5 8
Growth-regulated alpha protein (CXCL1) P09341 323 89.4 1458 369 135.6 3923 669 -0.03 100 100 0.67 2560 36 6 8
Macrophage colony-stimulating factor 1 (CSF1) P09603 1016 1257 1549 1138 1545 2163 17 094 100 100 031 1166 36 4 5
Gastric inhibitory polypeptide (GIP) P09681 <LLOQ 1145 2020 <LLOQ 937 1649 61 0.84 87 60 4194 10240 24 4 4
Granulocyte colony-stimulating factor (CSF3) P09919 702 105.8 159.7 171 95.6 1999 18 0.86 100 100 344 2102 28 4 5
Peptide YY (PYY) P10082 292 894 1963 475 908 2417 92 095 93 93 2621 6400 24 3 4
Granzyme B (GZMB) P10144 21 34 5.4 16 43 135 105 0.72 100 100 027 2560 40 8 12
Interleukin-8 (CXCL8) P10145 24 44 6.5 40 70 187 607 -0.16 100 100 0.19 1818 40 6 6
C-C motif chemokine 3 (CCL3) P10147 27 49 75 37 6.5 239 241 035 100 100 027 410 32 6 9
T-cell-specific surface glycoprotein CD28 (CD28) P10747 3344 525.5 10221 406.3 658.6 926.2 115 100 100 100 104.86 25600 24 6 9
Fibroblast growth factor 5 (FGF5) P12034 109 154 209 93 157 240 86 0.89 100 100 419 6400 32 5 7
Granzyme A (GZMA) P12544 176.7 2294 2704 1449 2462 353.6 101 0.83 100 100 419 2560 28 8 10
Interleukin-7 (IL7) P13232 0.6 14 22 07 26 63 474 0.24 100 100 0.26 975 36 5 6
C-C motif chemokine 4 (CCL4) P13236 397 488 854 378 720 1890 213 050 100 100 011 1086 40 5 8
C-C motif chemokine 2 (CCL2) P13500 1347 2172 3126 161.0 269.1 4378 197 023 100 100 014 3224 44 7 8
Oncostatin-M (OSM) P13725 11 34 6.8 11 30 137 218 0.89 100 100 011 1027 40 8 8
Hepatocyte growth factor (HGF) P14210 2099 318.6 4734 196.4 3396 6389 159 0.77 100 100 0.63 2417 36 6 6
Leukemia inhibitory factor (LIF) P15018 <LLOQ <LLOQ <LLOQ <LLOQ <LLOQ <LLOQ NA NA 0 0 0.67 1024 32 7 9
Amphiregulin (AREG) P15514 6.8 87 148 54 89 189 102 092 100 100 067 2560 36 6 9
Vascular endothelial growth factor A (VEGFA) P15692 1730 276.0 5220 1948 3209 8119 218 0.68 100 100 0.34 3264 40 7 8
oy VA proteiateine meVlansierase - pigss 6473 10263 21049 | 5760 3620 216564 | 79 077 100 100 26214 64000 | 24 4 7
Platelet glycoprotein 4 (CD36) P16671 <LLOQ 1469 3111 <LLOQ 1417 288.2 222 016 73 100 10034 24497 24 6 1
Interleukin-1 receptor antagonist protein (ILLRN) P18510 150.8 2987 660.3 2285 4738 16914 132 099 100 100 1049 2560 24 7 )
Integrin beta-6 (ITGB6) P18564 920 130 177 78 124 198 103 096 100 100 419 6400 32 5 8
Lymphocyte activation gene 3 protein (LAG3) P18627 15833 21719 35250 15524 25873 50470 103 094 100 100 20000 122072 28 7 9
Follistatin (FST) P19883 642.2 8705 14914 5452 7823 15391 97 098 100 100 168 6400 36 6 9
Neurotrophin-3 (NTF3) P20783 23 30 46 28 47 76 124 075 93 100 168 2560 32 6 9
Interleukin-11 (IL11) P20809 <LLOQ  <LLOQ 64 <LLOQ <LLOQ 74 109 100 27 27 419 16000 36 5 10
Kit ligand (KITLG) P21583 300.8 4474 7251 470.6 7217 11154 110 098 100 100 0.67 6400 40 5 8
Cadherin-3 (CDH3) P22223 26267 41364 48893 | 23302 40911 87712 119 0.89 100 100 4194 25600 28 5 12
Interleukin-10 (1L10) P22301 37 48 88 08 50 141 115 095 100 100 036 8698 44 9 1
Interleukin-32 (IL32) P24001 217 277 481 177 286 60.7 102 100 100 100 168 6400 36 6 8
Interleukin-4 receptor subunit alpha (IL4R) P24394 316.1 4423 499.7 883 1715 3109 105 0.86 100 100 903 34453 36 5 7
Pentraxin-related protein PTX3 (PTX3) P26022 2936 4726 6585 2784 4843 893.6 72 0.77 100 100 419 6400 32 4 8
Cystatin-D (CST5) P28325 388.1 4835 7164 474.1 696.2 12132 111 099 100 100 2918 7125 24 4 7
11-beta-hydroxysteroid dehydrogenase 1 (HSD11B1) P28845 352265 463544 838960 | 323576 493210 678737 106 099 100 100 4096.00 400000| 20 3 4
Interleukin-12 p70 (IL12) E;gﬁz%’ <LLOQ <LLOQ <LLOQ <LLOQ <LLOQ <LLOQ NA NA 0 0 168 16000 40 5 6




Target Sample types Analytical measuring | Precision

range
Normal plasma levels (pg/mL) Pathological plasma levels (pg/mL) Relative to EDTA plasma Healthy detectability (%) (pg/mL) log10 % CV
Protein name (gene name) UniProt No  10th %tile Median 90th %tile|10th %tile Median  90th %tile | Serum (%) Correlation Plasma Serum LLOQ ULOQ | Range Intra Inter
T-cell differentiation antigen CD6 (CD6) P30203 1350 2077 2743 | 1317 2212 3413 100 090 100 100 419 6400 | 32 5 9
Cytokine receptor common subunit beta (CSF2RB) P32927 85.4 1482 2198 709 173.0 2552 113 096 100 100 1094 6680 28 7 1
CD70 antigen (CD70) P32970 7695 11909 15487 | 6353 10950 17750 129 091 100 100 5073 77408 | 32 6 5
T-lymphocyte activation antigen CD80 (CD8O) P33681 1699 2100 2754 | 1619 2721 4368 111 092 100 100 067 6400 | 40 6 8
Interleukin-13 (IL13) P35225  <llOQ <LLOQ <LLOQ | <LLOQ  <LLOQ 22 120 000 13 7 089 3412 | 36 8 10
Pro-adrenomedullin (ADM) P35318 7762 10979 20439 | 5122 11784 24645 15 078 100 100 419 6400 | 32 5 7
Basigin (BSG) P35613 466 541 656 447 60.1 740 108 088 100 100 168 6400 | 36 6 8
Vascular endothelial growth factor receptor 2 (KDR) P35968 10679 14219 15100 | 10403 13267 16663 104 089 100 100 141 13407 | 40 5 5
Macrophage metalloelastase (MMP12) P39900 947 1566 2671 748 1673 4125 173 088 100 100 148 14101 | 40 5 7
Glial cell line-derived neurotrophic factor (GDNF) P39905 01 02 02 <LLOQ 02 04 80 090 93 60 011 1024 40 4 6
Thrombopoietin (THPO) P40225 2701 3554 4043 | 2197 3487 6119 171 037 100 100 2823 17229 | 28 5 12
e (ac"g?;g)'e‘e"“"c°"’"'ex'ass°‘ia‘e‘j proteinbela  proosg 411 516 818 | 408 597 1274 99 074 100 100 067 2560 | 36 6 1
Interleukin-15 (IL15) P40933 82 113 140 79 114 216 110 078 100 100 135 12899 | 40 9 9
OX-2 membrane glycoprotein (CD200) P41217 452.6 5427 7227 4673 669.7 9135 104 0.78 100 100 2621 16000 28 8 10
Leukemia inhibitory factor receptor (LIFR) P42702 1657 1782 2191 | 1252 1598 2071 104 078 100 100 353 13458 | 36 5 7
CX-C motif chemokine 5 (CXCL5) P42830 1446 4607 12589 | 1091 8830  >ULOQ 447 026 100 60 393 2399 | 28 6 9
(T}’,'\I';’F;S":Z;"Sis factor receptor superfamily member 4 P43489 553 727 956 508 937 1763 105 096 100 100 067 6400 | 40 77
Mitogen-activated protein kinase 9 (VAPK9) P45984 <LLOQ <LLOQ 3584 <LLOQ 4034 16225 112 059 40 53 26214 160000| 28 4 6
(T;‘/:';"LE;EC“’S]S factorligand superfamily member 6 P48023 977 1392 1705 | 1076 1788 2802 103 092 100 100 067 6400 | 40 5 8
Stromal cell-derived factor 1 (CXCL12) P48061 119 1458 1730 713 1249 1769 64 024 100 100 3783 3695 | 20 5 8
Placenta growth factor (PGF) P49763 288 367 489 288 20 667 97 087 100 100 011 6400 | 48 7 01
Fms-related tyrosine kinase 3 ligand (FLT3LG) P49771 69.6 922 1590 675 1264 2000 111 098 100 100 057 873 32 5 8
(T;‘,’\l“lfs":”foc)“’“s factorligand superfamily member 10 P50591 3045 3514 4548 | 2848 3848 4836 107 087 100 100 118 1797 | 32 4 7
Eotaxin (CCL11) P51671 562 832 1441 510 871 2118 130 078 100 93 044 267 28 7 8
Period circadian protein homolog 3 (PER3) P56645  <LLOQ <LLOQ 76 <lloQ 120 923 9% 000 33 13 419 6400 | 32 5 8
Prokineticin-1 (PROK1) P58294  <LlOQ 127 184 | <LLOQ 85 202 91 081 80 73 403 2462 | 28 7 8
Interleukin-2 (IL2) P60568  <LLOQ <LLOQ <LLOQ | <LlOQ  <LLOQ  <LLOQ NA NA 0 0 010 2334 | 44 77
Visinin-like protein 1 (VSNL1) P62760 264 386 508 273 381 553 112 094 100 100 1049 6400 | 28 7 10
Oxidized low-density lipoprotein receptor 1 (OLR1) P78380 309 569 1173 311 645 2895 386 084 100 100 078 1186 | 32 4 7
Butyrophilin subfamily 3 member A2 (BTN3A2) P78410 1641 1758 2326 | 1954 3125 4893 125 045 100 100 1697 25893 | 32 6 10
C-C motif chemokine 20 (CCL20) P78556 76 107 264 47 107 319 63 099 100 100 027 410 32 7 9
C-C motif chemokine 8 (CCL8) P80075 151 254 397 185 381 923 215 056 100 100 005 486 | 40 6 8
C-C motif chemokine 7 (CCL7) P80098 03 06 11 03 07 21 191 069 100 100 o1l 427 36 8 9
CX-C motif chemokine 6 (CXCL6) P80162 194 378 759 232 742 1771 309 004 100 87 011 410 36 4 9
E3 ubiquitin-protein ligase XIAP (XIAP) P98170 628 1087 1857 | 1028 3353 11870 123 092 100 100 M12 62742 | 32 6 10
CD83 antigen (CD83) Q01151 208 282 381 211 345 591 111 097 100 100 137 5211 | 36 5 6
Interleukin-5 receptor subunit alpha (IL5RA) Q01344 2344 3025 4917 | 1714 3242 5766 104 096 100 100 1049 16000 | 32 4 6
DNA topoisomerase 2-beta (TOP2B) Q02880 81 747 1247 429 %6 3353 192 056 100 100 1049 2560 | 24 4 8
Urokinase plasminogen activator surface receptor (PLAUR) Q03405 10057 14387 17913 11700 17472 >ULOQ 118 070 100 100 027 2560 40 6 9
E::)i:gzi?ig;’;'}:ﬁ;’;;ammd hosos Rt Q03431 127 1l 195 111 169 247 89 098 100 100 072 1097 | 32 6 8
Glutamate carboxypeptidase 2 (FOLH1) Q04609  <LLOQ <LLOQ 14062 | <LLOQ  <LLOQ 32429 68 000 20 7 115809 113095 | 20 15 3
Peroxiredoxin-1 (PRDX1) QU6830 176 218 434 265 1063 3870 117 070 100 100 1049 6400 | 28 3 3
(T;',(‘“;’F;g:;;“is factor receptor superfamily member 9 Q07011 142 209 359 145 238 532 110 097 100 100 419 2560 | 28 6 7
CX-C motif chemokine 9 (CXCLO) Q07325 269 442 649 322 753 2868 101 095 100 100 023 862 36 6 9
CMRF35-like molecule 6 (CD300C) Q08708 3267 4657 5212 | 3486 4703 6038 101 095 100 100 419 2560 | 28 4 5
Natural killer cells antigen CD94 (KLRD1) Q13241 1641 2027 3032 | 1444 2704 4613 106 098 100 100 469 7157 | 32 4 6
Signaling lymphocytic activation molecule (SLAMF1) Q13291 6609 8971 12025 684.2 10297 14185 113 091 100 100 104.86 64000 28 5 9




Target Sample types Analytical measuring | Precision

range
Normal plasma levels (pg/mL) Pathological plasma levels (pg/mL) Relative to EDTA plasma Healthy detectability (%) (pg/mL) log10 % CV
Protein name (gene name) UniProt No  10th %tile Median 90th %tile|10th %tile Median  90th %tile | Serum (%) Correlation Plasma Serum LLOQ ULOQ | Range Intra  Inter
Mesothelin (MSLN) Q13421 32685 66906 182821 | 40705 74321 256083 107 099 100 100 946.23 231012 24 4 6
Interleukin-18 receptor 1 (IL18R1) Q13478 1324 1786 3481 1730 2484 3515 113 099 100 100 0.67 6400 40 3 4
Pro-interleukin-16 (I1L16) Q14005 251 444 757 30.6 629 2914 128 091 100 100 171 2609 32 6 8
Interleukin-18 (IL18) Q14116 186.6 3117 4518 185.0 3387 28188 106 093 100 100 023 5464 44 6 7
Interleukin-27 (1L27) L2 37 86 109 16 47 139 95 095 93 93 130 4960 36 8 10
Q8NEV9

Caspase-8 (CASP8) Q14790 43 6.2 107 116 483 2777 181 0.60 100 100 0.75 2871 36 6 1
Programmed cell death protein 1 (PDCD1) Q15116 50.5 677 917 535 96.6 185.6 111 0.86 100 100 419 6400 32 6 8
Angiopoietin-1 (ANGPT1) Q15389 8163 22709 50671 900.6 28671 63522 533 0.26 100 100 14384 14047 20 7 9
Toll-like receptor 1 (TLR1) Q15399 52 9.0 172 6.3 920 181 115 098 100 100 168 6400 36 4 5
CD226 antigen (CD226) Q15762 31270 48292 75766 3336.6 76408 229984 303 023 100 73 65536 25600 16 10 13
Interleukin-17A (IL17A) Q16552 <LLOQ <LLOQ <LLOQ <LLOQ <LLOQ 17 128 0.00 7 20 130 4972 36 7 8
Hypoxia-inducible factor 1-alpha (HIF1A) Q16665 <LLOQ <LLOQ <LLOQ <LLOQ <LLOQ 07 NA NA 0 0 027 2560 40 8 10
Kynureninase (KYNU) Q16719 15953 26600 94793 18827 3551.1 6365.6 102 099 100 100 409.60 40000 20 5 8
gfr(cc"ézecm';‘l’)”'c antigen-related cell adhesion molecule  o3y¢py, 14 23 82 16 43 129 13 092 100 100 027 1022 | 36 5 8
CD276 antigen (CD276) Q5ZPR3 233891 284258 389667 | 186169 279425 432050 85 0.86 100 100 4090 156031 36 4 8
?‘,\Té‘g;'_éyf)m"“my triggering receptor 3 ligand 1 Q68D85 1571 2012 2487 | 1293 1929 3108 99 089 100 100 1073 6548 | 28 4 6
CX-C motif chemokine 17 (CXCL17) Q6UXB2 30.2 406 599 139 360 69.2 48 0.87 100 100 168 2560 32 6 7
Interferon lambda-1 (IFNL1) Q8IUs4 <LLOQ <LLOQ 19 <LLOQ <LLOQ 30 92 -1.00 13 13 168 6400 36 5 8
Interferon lambda receptor 1 (IFNLR1) Q8Ius7 78 10.2 163 75 10.6 16.0 104 0.88 100 100 168 6400 3.6 6 1
NAD-dependent protein deacetylase sirtuin-2 (SIRT2) Q8IXJ6 1012 1753 2638 955 5185 24711 93 -034 100 100 1678 10240 28 7 12
Inactive dipeptidyl peptidase 10 (DPP10) Q8N608 <LLOQ 46.6 85.0 315 514 1369 105 093 93 100 2621 16000 28 6 8
Interleukin-31 receptor subunit alpha (IL31RA) Q8NI17 165 242 433 132 251 481 108 090 100 100 5.05 7699 32 5 6
Interleukin-17D (IL17D) Q8TAD2 19 29 44 17 26 48 82 097 100 100 0.67 1024 32 5 8
Cell surface glycoprotein CD200 receptor 1 (CD200R1) Q8TD46 4445 6175 7114 395.0 559.0 8224 95 092 100 100 1049 16000 32 4 5
C-type lectin domain family 4 member C (CLEC4C) Q8WTTO 222 311 485 161 319 60.2 100 097 100 100 390 2378 28 4 7
C-C motif chemokine 17 (CCL17) Q92583 293 59.8 3577 383 106.0 3131 492 0.62 100 87 010 945 40 6 6
Thymic stromal lymphopoietin (TSLP) Q969D9 <LLOQ <LLOQ <LLOQ <LLOQ <LLOQ <LLOQ NA NA 0 0 134 2043 32 6 8
Hepatitis A virus cellular receptor 1 (HAVCR1) Q96D42 218 439 1262 321 705 2762 11 098 100 100 0.65 2476 36 5 6
Fc receptor-like protein 2 (FCRL2) Q96LA5 1251 1915 2877 1272 2298 3994 110 098 100 100 853 5208 28 5 6
Nectin-4 (NECTIN4) Q96NY8 2936 3422 4855 2811 3702 6151 29 0.89 100 100 1049 2560 24 6 9
Interleukin-17F (IL17F) Q96PD4 <LLOQ <LLOQ 17 <LLOQ <LLOQ 35 112 098 33 47 125 1908 32 7 7
N refasey: factoreceptorsuperfamiy member BC qoerss 92 126 238 | 81 144 305 87 098 100 100 430 262 | 28 5 8
Granulocyte colony-stimulating factor receptor (CSF3R) Q99062 1075 1302 2099 101.0 1491 2344 114 096 100 100 742 11316 32 4 5
Proheparin-binding EGF-like growth factor (HBEGF) Q99075 9.7 156 333 102 210 548 263 043 100 100 0.11 410 36 6 6
C-C motif chemokine 13 (CCL13) Q99616 425 676 1254 528 89.1 2213 279 043 100 100 0.04 964 44 5 6
C-C motif chemokine 19 (CCL19) Q99731 65.6 852 1314 572 106.6 2783 81 037 100 100 0.14 1298 40 6 8
Programmed cell death 1 ligand 2 (PDCD1LG2) Q9BQ51 47893 64325 78701 | 49904 72662 104225 109 091 100 100 92199 90038 20 9 9
C-type lectin domain family 7 member A (CLEC7A) Q9BXN2 190 243 348 193 377 774 108 096 100 100 473 1156 24 5 6
Egl nine homolog 1 (EGLN1) Q9GZT9 232 324 738 274 484 3373 141 032 100 100 419 6400 32 4 7
Fibroblast growth factor 23 (FGF23) Q9Gzv9 247 486 185.6 274 384 1011 31 096 100 100 168 2560 32 5 8
Interleukin-25 (IL25) Q9H293 <LLOQ <LLOQ <LLOQ <LLOQ <LLOQ <LLOQ NA NA 0 0 0.27 2560 40 5 9
CUB domain-containing protein 1 (CDCP1) Q9H5V8 109.8 1989 4594 109.2 2125 4812 109 098 100 100 1049 6400 28 5 9
C-C motif chemokine 28 (CCL28) Q9NRJ3 350 487 1200 260 65.2 158.0 108 095 100 100 444 2712 28 6 6
Fibroblast growth factor 21 (FGF21) QINSAL 743 1796 12147 56.7 164.7 4150 71 099 93 100 168 6400 36 3 5
Interleukin-1 receptor-associated kinase 4 (IRAK4) QINWZ3 1159 2236 4332 1749 13376 102176 152 0.07 100 100 4194 25600 28 6 10
Interleukin-20 (1L20) QONYY1 <LLOQ <LLOQ <LLOQ <LLOQ <LLOQ <LLOQ 117 0.00 7 7 419 6400 32 5 8
Triggering receptor expressed on myeloid cells 2 (TREM2) ~ Q9NZC2 75963 130535 305583 | 65989 189671 571886 107 097 100 100 268 64000 44 5 8
Interleukin-17C (IL17C) Q9oPOM4 6.6 155 229 46 105 319 76 090 100 100 178 2717 32 6 7




Sample types Analytical measuring | Precision
range
Normal plasma levels (pg/mL) Pathological plasma levels (pg/mL) Relative to EDTA plasma Healthy detectability (%) (pg/mL) log10 % CV

Protein name (gene name) UniProt No  10th %tile Median 90th %tile|10th %tile Median  90th %tile | Serum (%) Correlation Plasma Serum LLOQ ULOQ | Range Intra Inter
Appetite-regulating hormone (GHRL) Q9UBU3 4441 10069 17545 | 4904 8955 24787 76 088 100 100 196 7489 36 5 9
Interleukin-19 (IL19) QYUHDO 1094 1657 3428 84.1 1595 4945 112 098 100 100 495 47177 | 40 4 7
SLAM family member 5 (CD84) QoUIB8 18228 25007 31209 | 15732 29473 46349 249 036 100 100 3827 9343 24 5 7
Growth/differentiation factor 2 (GDF2) QIUKO5 795 1009 1565 68.2 1248 2106 185 083 100 100 168 6400 | 36 8 13
C-type lectin domain family 4 member A (CLEC4A) Q9UMR7 130 165 248 96 147 222 106 092 100 100 168 2560 32 6 6
(TEI')":,;)" ecrosis factor receptor superfamily member EDAR g yEq 50 82 135 54 178 624 443 024 100 100 142 5400 | 36 7 8
Lysosome-associated membrane glycoprotein 3 (LAMP3)  Q9UQV4 6389 11861 18600 | 644.6 10129 20696 104 098 100 100 2621 16000 28 5 6
C-C motif chemokine 26 (CCL26) QY258 1217 1568 2004 60.6 117 204.2 68 018 100 100 4194 160000 36 5 9
NEDDB8 ultimate buster 1 (NUB1) QIY5A7 <LLOQ <LLOQ 32 <LLOQ 73 355 83 096 27 33 168 1024 28 5 10
NF-kappa-B essential modulator (IKBKG) Q9Y6K9  <LLOQ <LLOQ 286 | <LLOQ 399 2884 146 100 13 60 2066 12609 | 28 6 8
IS EER RSy ei=iil  eoyees o0 0 @y |y @ w6 138 094 100 100 067 2560 | 36 57
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Figure 3. Sample distribution plots for four Olink® Flex assays. The plots show the levels of protein measured in a number of commercial plasma samples. LLOQ
(lower limit of quantification) and ULOQ (upper limit of quantification) are indicated by the dotted lines. The y-axis is on a logarithmic scale. Healthy subjects are
shown in blue and samples obtained from patients with a range of diseases are shown in red. The diseases include for example Asthma, Crohn's Disease, Atopic
Dermatitis, Rheumatoid Arthritis, Ulcerative Colitis, Systemic Lupus Erythematosus, Cystic Fibrosis and Multiple Sclerosis.
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Figure 4. Distribution of intra-assay and inter-assay variations of Olink® Flex.

Precision

Repeatability

Inter (between run) and intra (within run) CV were assessed by
evaluating triplicate measurements of the Sample Control on each
plate, based on 6 plate runs performed by multiple operators.

Inter assay variation (between runs) was calculated between
experiments performed by multiple operators. CV calculations were
performed on data in pg/mL for the analytes for which response
levels within LOQ were detected, see Table 1. Across all Olink® Flex
assays, the mean intra assay and inter assay variations observed
were 6 % and 8 %, respectively. The distribution of both intra assay
and inter assay variations are shown in Figure 4.

Reproducibility

Inter-site (between sites) variation was investigated during the
validation in a beta-site study. Sample plates were distributed

to six laboratories together with 20-plex Olink® Flex reagent
kits. The sample plates contained triplicates of 10 samples and a
duplicate of a pooled plasma sample. Selected samples were run
in 1:4 dilutions. The total number of assays were 20 per site, with
an overlap of 14 assays that were run on all sites.

Two operators per site performed the analysis of the samples
according to instructions. The intra and inter assay CVs are listed
in Table 2.

Table 2. Inter-site variation seen during beta-site study.

Pooled sample Sample control

(plasma) (spiked plasma)
Intra CV 58 % 71%
Inter CV 109% 97%
Infer-sife CV . 16.9 % 7 56 %

There are many laboratories around the world trained by Olink to
run panels (see www.olink.com/service for details). Our experience
over several years is that inter-site reproducibility is very good
provided that operators are properly trained, although technical
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variation between sites must be considered in experimental
designs. For more information please contact support@olink.com.

Analytical Specificity

Assay specificity

To test the target-protein specificity of the PEA probes used in
the Flex library, all of the antibodies used were tested for cross-
reactivity against all of the recombinant proteins used during
assay development.

This was carried out by creating test samples consisting of pools of
antigens, which were then incubated with all 197 antibody probe
pairs from the panel. To optimize this analysis, 29 sub-pools of
antigen were evaluated to cover the 197 assays.

The lack of significant signal from these tests (defined as less
than 10% at endogenous level) indicates that each probe pair
is specific for its target antigen, demonstrating the readout
specificity of the PEA method.

The probes were also checked for cross-reactivity to homologous
proteins with known sequence similarity to some of the Olink Flex
target proteins.

Endogenous interference

Endogenous interference from heterophilic antibodies, e.g. human
anti-mouse antibody (HAMA), and rheumatoid factor is known to
cause problems in some immunoassays. Evaluation of the potential
impact of this specific interference was investigated during the
validation of previous panels. No interference due to HAMA or RF
was detected for any of the samples in previously tested panels,
indicating sufficient blocking of these agents (data not shown).

Bilirubin, lipids and hemolysate, are plasma and serum
components that are known to interfere with some analytical
assays. Interference by bilirubin and lipids has previously been
evaluated, and disturbance was only observed at extreme levels
corresponding to 8 or 10 times normal values®*. This test was
therefore not repeated for Olink Flex.


https://olink.com/products-services/sample-analysis-service/
mailto:support%40olink.com?subject=
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Technical support

For technical support, please contact us at support@olink.com.
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