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PURPOSE RESULT(S) CONCLUSION(S)
The complement system plays critical roles in both We have successfully developed and validated a novel ECL
innate and adaptive immune responses. The third | method with superior sensitivity and broad dynamic range for the
complement facF:)tor (C3) is situatgd at the junction A r;]ovel =CL meﬂfd was su;:ctgssful]lcy develoi)eddangl validated rt]o me.asgre o~ zereI A y/ o | . e quantitative detgrmination of C)C/S in human seyrum. This r?]ethod
of all three complement pathways and is essential n htiman Serdm. A representative reference standard clrve 1S Snown in Hgure 1b. /(_sumewcmmm ] demonstrates highly consistent performance and accuracy and
for activating the complement system (Law S.K.A. The validated quantitation range of the method is 655 pg/mL (Lower Limit of e 3 to0n0- can be reliably utilized for complement studies. Furthermore, the
and Reid K.B.M., 1995). However, accurate Quantification, LLOQ) to 400,000 pg/mL (Upper Limit of Quantification, ULOQ). The \ DA @ method can be potentially adapted for quantification of C3 in other
measurement of C3 level in human body fluids can quality controls, including buffer QCs and DQC, were used to assess the accuracy N oted 5 1000- types of human body fluids
be challenging due to the abundance of C3 and its and precision of the method and the stability of the samples. All assessed samples j‘\ i |
sensitivity to heat, which can trigger the proteolytic show less than 20% inter-assay precision (%CV), inter-assay accuracy (%RE) within 3 MSD GOLD Small Spot Streptaviin Pl " P PR PO S M ¢
eaction to convert C3 into downstream substrates + 20% and less than 20% total error (Figure 2A). The samples are stable for up to 16 — oncentaten pom
(Seya T, Nagasawa S.. 1988). To overcome the hours when stored at 4°C or up to 4 hours if kept at room temperature. In addition, up REFERENCE
difficulties, a novel electrochemiluminescence to 5 times freeze-thaws of samples can be tolerated (Figure 2B). Two potential Figure 1: (A) Schematic of the sandwich ECL 1. Law S.K.A. and Reid K.B.M. Complement 2nd Edition. 1995.
- interference reagents, complement C3a and C3a desArg, were assessed at a native _ _ ISBN 0199633568
(ECL) immunoassay method was developed and ratio of C3 vs C3a/C3a desArg at 2000:1 according to previous report (Hubens WHG immunoassay. (B) A representative reference ; ) - L Adienlfide |
validated to quantitatively detect C3 in human 9 e _ gtop P ! standard curve was fitted with a 4-parameter logistic 2. Seya T, Nagasawa S. Heat-induced thiol-disulfide interchange
serum. Iet all. (2F0'21 ) 2‘;\‘;‘ :\leagenlti show no S|gn|f|can;c Impact on ajstay performalnc?. at MQS regression model with a weighting factor of 1/Y2. reaction on the third component of human complement, C3. J
evel (Figure . Normal human serum samples were used to assess selectivity an Biochem. 1988 May:103(5):792-6.
parallelism to further investigate possible interfering substances present in the serum 3 Hubens WHG Byecker(s LJM Gorgels TGMF, Webers CAB.
OBJ ECT'VE(S) matrix. Reference standard was spiked into 10 normal individual samples, the Increased ratios of complement, foctors C3a to C3 in AQUEOUS
NBP/DQC, and a C3 depleted serum sample (C3 dpl) at LLOQ level pre-sample humor and serum mark glaucoma progression. Exp Eye Res.
To develop and validate an electrochemi- dilution. All tested samples show = 20% of %RE from un-spiked nominal controls, Table 3. Speciicty Results (C3:CJaldesArg)-2000:1) 2021 Mar: 204:108460.
luminescence (ECL) immunoassay method to with only one exception at 22% (Figure 3B). Finally, all six tested samples show “ fﬂrfﬁﬂ:‘“ “:gfu |
quantitatively detect C3 in human serum. parallelism within 1:5000 to 1:1000000 dilution range (Figure 3C), which embraces R te 212 eI 5
the sample dilution factor at 1:50000, when %RE is limited to £ 30%. e i SR
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Table 1. Accuracy and Precision Summary
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Comparing with traditional ELISA method, ECL caﬂ:ce?uffmn mﬁiﬂrﬁ-m Accuncy™ {fr:m . Table 4, Normal Human Serum Selectivity Resuits
: : TR et e elL2 %TE | Unspiked Samples (PreMRD) |  LLOQ Spiked Samples (PreMRD)
immunoassay platform provides better sensitivity 100 [ TR s oo i A
and broader dynamic range and was chosen for ac mow 2t tsam Eﬂﬂ 6 s e g e i
the method. Due to the high endogenous level of swoa e 21 wess  2sms 52 26 19 R T T N 4 60 N E
_ DQC (1:50,000) 62,053 20 62,053 31471 5.1 0.0 5.1 ndividual 2 10,143 sa7is " 55370 10.220 55058 "
C3 in human serum, assay buffer was used as ) %RE: Bias compared to nominal concentration Individual 3 9,875 53038 53693 3,689 45685 " 149
: ) Total Error = |%RE] + %CV. Individual 4 7.825 40405 7 41,080 8,345 Basns T 6i
Surrogate matrix. A normal base p00| (NBP) made . Individual 5 8238 42928 | 43578 5.011 ssar T a7
: = Individual 6 7.928 41,032 41,687 9,525 50,856 220
with gender pooled normal human serum samples ST Sk he, Rasilt i 7% TC T, Piawan oo navua7 1517 63411 640% 972 50: [ 188
. : —— : Individual 8 8,871 46800 7 47484 8,380 4372 " 7
was included in the method as dilution quality Nominal | . Standard | | Accuracy | Accurocy | Accuracy nvamo  o0@ a0t | 4sewm o5 soae | a7
control (DQC) to monitor the assay performance L | Restt | Resrz | Res || P9 ) gemy | "V ) g | e | e "Nep | as  sssr T s s asw T o1
_ _ LQC 1,000.00 16 hours 684.00 942.00 1.236.00 3 954.00 276.20 0 e 236 C3 Dpl 934 206 " 980 1,070 1055 7 111
when ana|yz|ng human serum Samp|es_ A native HQE 300.000.00 24 hours 232.140.00 250.288.00 257.767.00 " 246,731.67 13.178.44 T
c3 o Find f h 3,102,.650,000.00 24 hours  2,260.400,000.00  2.010,350,000.00 2.411,400,000.00 " 2,227,383,333.33  202,553,328.37 2?1 352 223 c
pro eln purl Ie rom norma uman Serum WaS Shnrtterm Stability Rﬂsults Ht151{)3ﬂfln Human SErum ey rr—————
H{)m|na| Observed Concentration (pg/mL) e Standﬂrd r&mslnn Accuracy | Accuracy | Accuracy +
chosen as reference standard. The standard stock mml
was Splked Into SurrOgate matrix to prepare for Lac 1,000.00 4 hours 942.00 1,069.00 1,083.00 1,031.33 77.68 gﬁig 1%{% llggﬁ
. . : e 300.000.00 4 hours 291,241.00 287.818.00 302,990.00 294.016.33 7.957.65 Sample 3 1:5,000 1:1,000,000
Standard curve and h|gh, m|dd|e, and IOW-quahty 3,102,650,000.00 4 hours  1.573.400,000.00 2543 600,000.00 2,8§22200,000.00 3 2,313,066,666.67 655,541,435 25 233 4.193 130 Sample 4 1:2,500 1:1,000,000
] ] Freeze-thaw Stability Results in Human SErum Sample 5 1-5.000 1:1.000.000
controls (HQC, MQC and LQC). A pair of anti- — Observed Concentration (pg/m) " e e e sampe & 141,000 11,000,000
human C3 antibodies, including a biotinylated CoamD || Restt | Rewnz | Reans Goml) | CCOmD | %O | TR | e “EEEE{"
capture antibody that binds to streptavidin coated hﬁ‘é 00000 SXFT  omzno0 267800 9isst00 T3 oo 1ot T Figure 3: Fit-for-purpose validation results of (A)
assay plate and a SULFO-TAG Conjugated 3.102.650,00000 SXFT  2967.174433.00 290477020200 273807931000 " 3  2,870.007.98167  118,437.548.17 113 Specificity Assessment; (B) Normal Human Serum f
detection antibody, were used to develop a Figure 2: (A) Summary table of fit-for-purpose validation accuracy and precision assessment Selectivity; (C) Normal Human Serum Parallelism. %.% e u rO I n S
sandwich immunoassay (Figure 1A) and applied for results. (B) %hoﬁ-;‘erm stability and Freeze-thaw stability results summary. Accuracy results BioPharma Services
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fit-for-purpose validation. above £ 30% of %RE are highlighted in red.
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