ELISA Assay Buffer Additives to Solve Matrix Interferences in a Biomarker Assay
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Purpose Methods (Cont.) 2
The purpose was to establish a sandwich ELISA optimiaethé quantitative determination of human Assay Buffer D increased the % recovery of M-CSplasma by as much as four times with a four-fold Gontantthuman E 20
macrophage-colony stimulating factor (M-CSF) from buikiaal reagents. During method development two minimum required dilution (MRD). The MRD was previousight-fold using just assay buffer C. With g
primary challenges had to be overcome: 1) matrix intevéereand 2) replicate imprecision. A step-by-step  assay buffer C and addition of the protein-based afikayt to each well, the LLOQ of the method was £ 15
systematic process to establish a buffer-based asstefquantification of M-CSF in samples of human reduced from 30 pg/mL to 15.0 pg/mL. Therefore, use ofassy buffer/diluent combination resulted in a \\ Heterophiic H
K,EDTA plasma was performed, followed by characterizaiothe assay. two-fold decrease in the LLOQ, while reducing theimium required dilution in half, allowing us to measure sy 3 10]

concentrations of M-CSF four-times lower than previppessible. / g

Challenge #2: Replicate Imprecision \ / g 05 ]
Background gers R P S \( S — .

In ELISA assays, samples are often analyzed in duglieand replicate imprecision refers to the “closéneks 00 e . "
Developing ELISA assays from critical reagents pravideveral attractive features over “one-time use” the two instrument response values, which are avettagawvide one reportable result. We typically have an 10 100 1000
commercial kits. Purchasing the critical reagentblilk is more cost effective, and it permits systetnati acceptance criterion ef 15.0% for replicate measurements. As can be seentineFy there are many Concentration (pg/mL)
development of a buffer-based assay which works wekfploratory investigations of a putative biomarker. samples which previously would have failed this criteri Importantly, all but one of these samples were
In addition, by using bulk critical reagents, one caat@nd block only the wells you need, thus conserving plasma samples, leading us to think that the proteitenbin the wells was leading to this issue. Characteristics Statistics Meminal Concentrations (pg/mL)
reagents. However, one disadvantage of a buffer-tesse is that any matrix interference from the test 1000 750 150 45 15
sz-_lmple needs _to b_e eliminated, as much as possibls.cdiiften be an arduous and time-consuming proce: — TLOQ High |Medium | Low 1100
with no clear direction. HResults B 5 2 B 5
We started with a couple of standard assay buffersaaoutinely try first with all new assays, in liefiany #Runs 3 3 3 3 3
recommendations from the literature. Typically we useaf the following: (1) 1% BSA (Bovine Sert Accuracy fplean T4 s 42 44.0 141
Albumin), 0.05 % Tween-20 in PBS, pH 7.4; (2) 5% animal seru@%% .Tween-20, in PBS pH 7.4; and/or o Bias 2.6 4.1 94 22 6.0
(3) a commercially available blocking buffer, with 0.05% &m0 in PBS. The initial observations with all Frecision [ntra-Assay (HCV) 15 1.6 8.0 2.5 17
three of these buffers were that plasma samples, asaagmultiple dilution factors, all produced raw OD [nter-Assay (MCV) 33 6.3 11.1 7.4 156
(optical density) values well below that of blank bufférom the literature, we were expecting concentrations Total Errer %CV+YiBias 5.9 104 165 9.6 21.6
of M-CSF to be in the range of about 25 — 200 pg/mL. Withithial LLOQ for the method set at 30 pg/mL, Figured4: Precision and Accuracy

we suspected there was an interferent causing sigpptession and poor recovery of M-CSF in plasma.

Sample #| Sample Descnption |RF(IUWimL) | End M CSFpgiml Jidded M-CSFpgiml | Plasma+ M-CSF | % Recovery
Figure 2: Plate map showing replicate imprecision in assay 1 [Plasmai 140 4 117.115]
M ahOdS [Plas ma & + M-CSF &70.184] 835 519 1163
2 [Plasma B 4655 126 892
Challenge #1: Percent Recovery of M-CSF in K2EDTA Plasma Matrix proteins are often quite sticky and the repéidatprecision issues can be due to poor washing of the [Plasrma B + M.CSF 470,184 226,197 1043
In a stepwise fashion, normal mouse serum (NMS), riceqine serum (NES), and sodium chloride were microplate between steps. Matrix interferences inetiassays are often times low affinity binders, with 3 PlsmaC 5883 3144l
P g ! . » MOBUNE SE ’ L electrostatic interactions. Therefore, we incrdase salt content of our wash buffer and added amyeth [PlasraaC + M-CSF 570.184 727013 1038
added to the base buffer (commercially available SupekBuffer in PBS, Thermo Scientific with 0.1% T
N ol ey ey soak step between the sample and detection antibody fiwykend all of the replicate imprecision issues 4 PamD =07 1289
Tween-20) and IgM reducing assay diluent (ImmunoChemigthnologies, LLC.) was added to each well of . N L . o | > [Plasma D + M-CSF 470,184 £88 353 997
the microplate. Spike/recovery experiments in three iddafi lots of KEDTA plasma were performed to were resolved. Replicate imprecision values are npieally <10.0% for all sample resuits with the modified 5 Plamal -850 77439
determine which buffer provided optimal recovery of MFCS high salt wash buffer was used with a plate washing procedure. PR T 3 TrT &70.184 71308 =8
prolonged plate soaking step to improve replcate imploeciscross the plate. | Pomr uwcr | ' smiel  aew 222
7 [FlemG 1451 25 49
Plasma Lot . . [Plasma G + M.CSF 570.184] 566 753 95.1
Assay Buffer Method Characterization Results 5 [lamE 776 [ET
1 2 3 [Flas rma H + M-CSF 670,154 737681 9.0
Figure5: Spabe/Recowery of K- CSF in Rhevmatoid srthrrtic Patiert Plasma. BF = thevm atoid tactor.
SuperBlock Buffer (PBE) with Tween-20 (Assay Buffar &) 258 | 352 | 326 Statistics Nominal Standard Concentrations (pg/mL)
Assay Buffer A + 2 5% Normal Mouse Serum (Assay BufferB) [ 492 | 542 | 312 1000 500 250 125 60 30 15 Conclusion
Assay Buffer B + 2.5% Mormal Equine Serum (Assay Buffer 03 [ 830 | 675 | 336 Mean | 1.004 | 504 247 123 611 | 302 | 157
Aszay Buffer C + 1370 MaCl (Assay Buffer DY 509 | 62.3 | 456 n 6 6 6 6 6 6 5 Amethod for the quantitation of M-CSF inEDTA plasma using bulk critical reagents has been opiinta
Assay Buffer D + Protein Based Assay Diluent 106.0 | 107.2 | 79.4 sSD 0490 | 5743 | 1.933 [ 1.347 | 2337 | 0.526 | 1.291 remove matrix interferences and improve overall remigaecision. Linearity, accuracy and precision,
v 0.9% | 1.1% 0.8% 1.1% | 3.8% | 1.7% | 8.2% spike/recovery (selectivity), and stability (4 hour&@) all met acceptance criteria. This systematic @agr
Figure 1: % Recovery of M-CSF in K2ZEDTA Flasma with various assay buffers oBias | 0.4% | 0.7% | -1.2% | -1.3% | 1.8% | 0.5% | 4.9% to remove matrix interferences can be used for similaays.

Figure3: Calibration Curve Statistics



