Evaluating Urinary CXCL10 as a Biomarker Associated with Kidney

Transplant Immune Activity

ThermoFisher

SCIENTIFIC

Ning Xu, Elizeh Hasan, Adak Karamafrooz, Hong Ma, Julie Nguyen, Rui Pei, Dave Lowe. Thermo Fisher Scientific Inc.,
22801 Roscoe Blvd, West Hills, CA, 91304 United States

Introduction

Elevated urine chemokine ligand 10 (CXCL10), also known
as IP 10, is a potential biomarker for researching early renal
allograft rejection. To research an affordable, user-friendly,
and quick response test for evaluating urine CXCL10, we
explored the utility of a bead-based CXCL10 product and
studied the functional characteristics of this assay.

Materials and methods

CXCL10 present in urine samples or standards bind to
CXCL10 capture beads, incubated first with a biotin labeled
CXCL10 detection antibody, followed by the secondary
streptavidin R-phycoerythrin conjugate (SAPE), and then the
plate is read on a LABScan3D™ instrument. The standard
curve and CXCL10 concentrations are calculated with 4
parameter logistic (4PL) regression using MyAssays software
(www.myassays.com).

Results

The overview of the experimental urine CXCL10 bead-based
test is shown in Figure 1A. The assay flow is less than 5
hours and less than 2 hours analysis (Figure 1B). A
representative standard curve is shown in Figure 2, with R?
>0.99.

The spike recovery was evaluated by spiking 6 levels of
recombinant CXCL10 into 6 diluted (1:4) healthy urine
samples (3.125 -100 pg/ml). Recoveries were determined in
3 independent experiments with duplicates each sample. The
recovery ranges from 72% to 115% with an overall mean
recovery of 98%. Data was shown in Table 1.

The detection limit of CXCL10 was below 6.25 pg/ml with
intraassay coefficient variation (CV)< 20%. Although the CV
at 3.125pg/ml was over 20%, the absolute difference at 3.125
pg/ml was less than 1 pg/ml.

Results

Figure 1A. Overview of screening process for urine CXCL10
bead-based assay.
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Figure 1B. The experimental urine CXCL10 assay flow.
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Figure 2. Representative standard curve for urine CXCL10
bead-based test with 4PL regression using MyAssays™ software.
A standard curve must be run for each plate assayed.
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Table 1. The spike recovery was evaluated by spiking 6 levels of recombinant CXCL10 into 6 diluted (1:4) healthy urine
samples (3.125 -100 pg/ml). The recovery ranges from 72% to 115% with an overall mean recovery of 98%. The inter assay
CV for internal controls and for the urine control samples with spiked CXCL10 from 6.25-100 pg/ml ranges from 2%-16%
with an overall mean CV% of 7%. Although the CV at 3.125pg/ml was over 20%, the absolute difference between the
expected and observed concentration is within 1 standard deviation of the expected concentration.

Scientist Scientist1 Scientist2 Scientist 3 Scientist3
P10 Absolute

(pg/ml) Lot1 Lot 2 Lot3 Lot1 Lot2 Lot3 Lot1 Lot2 Lot3 Mean StDev CV% Recovery % dl(zz;ixe mean£SD
Internal Control -1 25 22.0 19.3 22.8 outlier 24.1 24.8 25.0 26.7 22.6 23.5 2.3 10% 94% -1.47 21.3 25.8
Internal Control -2 50 49.7 34.0 435 outlier 438 51.0 44.9 50.0 47.6 45.3 5.5 12% 91% -4.74 398 507
F1 3.125 1.2 4.1 2.7 12 1.9 3.5 <Curve | <Curve 4.7 24 1.4 57% 78% -0.70 1.0 3.8
6.25 6.1 7.4 5.5 6.4 6.7 6.6 42 8.5 6.7 " 64 [ 12 19% 102% 0.16 5.2 7.6
125 13.2 14.4 11.2 14.6 14.7 14.3 12.0 15.2 119 [ 137 [ 15 11% 110% 1.20 122 152
25 25.3 23.6 25.2 24.7 27.9 236 23.8 26.3 23 [ 250 [ 17 7% 100% 0.04 234 267
50 48.7 52.7 50.2 55.8 60.8 55.5 45.7 41.0 430 [ 513 [ 65 13% 103% 1.31 48 578
100 98.5 105.7 100.3 105.1 107.8 100.4 94.7 112.7 1132 [ 1043 [ 64 6% 104% 4.27 97.9 1106

M1 3.125 1.1 3.7 3.1 3.4 2.0 4.2 1.2 < Curve 4.8 2.7 1.4 51% 86% -0.45 1.3 4.0
6.25 7.0 7.7 6.0 8.2 5.5 8.8 3.5 3.6 8.2 " 63 [ 20 32% 100% 0.03 43 8.3
12.5 14.9 14.8 12.9 15.9 126 17.1 116 14.5 136 [ 143 [ 17 12% 114% 1.78 126 160
25 27.4 28.5 27.6 30.4 30.6 30.8 25.7 28.6 252 [ 287 [ 20 7% 115% 3.70 267 307
50 52.3 61.2 56.3 53.7 48.0 63.5 47.4 51.6 459 [ 542 [ 61 11% 108% 4.24 481  60.3
100 96.2 104.1 106.4 107.0 76.0 86.2 85.2 100.7 1067 [ 952 [ 114 12% 95% -4.77 83.8  106.6

F2 3.125 <Curve 3.3 2.6 1.1 16 3.5 <Curve | <Curve 5.6 2.4 16 65% 78% -0.69 0.9 4.0
6.25 6.3 6.7 5.3 5.5 6.5 7.1 4.5 4.9 6.5 " 59 [ o009 15% 94% -0.40 5.0 6.7
12.5 12.4 13.7 11.9 14.5 15.2 13.8 116 14.5 117 [ 134 [ 14 10% 108% 0.94 121 148
25 25.0 24.7 24.8 27.7 29.3 28.2 22.7 25.4 235 [ 260 [ 22 9% 104% 0.97 237 282
50 47.0 53.4 50.2 53.6 55.0 50.8 48.6 53.4 468 [ 515 [ 30 6% 103% 1.51 485 545
100 92.7 97.7 99.2 77.0 113.2 95.8 83.6 98.4 86.8 [ 947 [ 105 11% 95% -5.31 842  105.2
M2 3.125 0.7 3.9 2.8 2.5 1.1 3.8 <Curve | <Curve 4.5 2.5 1.4 59% 78% -0.67 1.0 3.9
6.25 5.7 6.8 5.2 7.0 5.4 6.1 5.2 5.4 6.9 " 59 [ o8 13% 94% -0.39 5.1 6.6
12.5 10.9 15.0 9.9 15.1 12.9 12.5 11.6 9.9 118 [ 122 [ 19 16% 98% -0.27 103 141
25 25.6 25.9 22.8 29.7 26.5 236 35.2 26.1 218 [ 269 [ 41 15% 108% 1.92 229 310
50 50.1 52.1 45.1 51.4 54.0 54.7 42.4 46.6 418 [ 495 [ 49 10% 99% -0.47 447 544
100 79.4 9.6 98.1 99.3 97.3 103.8 74.1 98.1 850 | 933 [ 103 11% 93% -6.66 83.1 1036
F3 3.125 0.6 3.5 26 2.0 1.9 4.0 1.1 < Curve 48 2.3 15 64% 72% -0.87 0.8 3.7
6.25 6.1 6.5 5.3 6.6 7.1 7.0 6.6 2.9 7.5 " 60 [ 14 23% 96% -0.24 46 7.4
12.5 13.0 12.6 11.9 15.9 15.7 14.1 12.7 10.9 126 [ 133 [ 17 13% 107% 0.84 117 150
25 27.4 23.8 24.1 29.9 30.0 27.8 28.5 25.3 241 [ 27214 [ 25 9% 108% 2.10 246 = 296
50 50.6 51.3 54.5 55.1 57.1 60.1 48.1 51.2 478 [ 535 [ 41 8% 107% 3.48 493 576
100 95.0 99.9 102.8 110.1 113.3 99.5 92.8 103.6 9%.6 | 1021 [ 68 7% 102% 2.13 953  108.9
M3 3.125 3.5 3.8 3.5 3.4 2.4 4.0 12 < Curve 46 3.1 1.0 34% 100% -0.02 2.1 4.2
6.25 8.8 7.3 5.8 7.7 5.4 7.5 6.3 4.5 6.2 " 67 [ 13 20% 106% 0.40 5.3 8.0
12.5 15.0 13.7 11.0 15.3 13.9 13.1 12.3 13.0 108 [ 134 [ 16 12% 107% 0.91 11.8 150
25 28.0 22.8 22.3 29.4 24.3 26.7 27.0 26.8 203 [ 259 [ 30 12% 104% 0.90 229 289
50 52.8 44.4 45.1 49.9 45.3 49.9 45.7 47.3 414 [ a75 [ 35 7% 95% -2.46 4.1 510
100 85.5 90.0 9.7 92.5 81.2 95.3 89.7 86.9 804 [ 8.2 [ 52 6% 89% -10.76 841 944

Conclusions

This experimental urine CXCL10 bead-based test is a quick test that may provide a cost-effective method to evaluate urinary
CXCL10 for research purposes.
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