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Fig. 1 Specificity of the SA sandwich system
(a) The detecting curves of Biotin-HSA and HSA.e—e: Bio-HSA; A—A: HSA. (b) Biotin-OVM and OVM. e—e: Bio-OVM; A—aA: OVM. (¢)

Biotin-BSA and BSA.e— e: Bio-BSA;A—aA: BSA. The graph shows the average values of triplicates in one experiment and the standard deviation(xs).
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Fig. 2 The detecting curves of various proteins and a polypeptide in the SA sandwich system
(a, b) The detecting curves of Biotin-HSA and MAP-p27 in different coating concentrations of SA, respectively.e—e: 0.1 mg/L; A—A: 1 mg/L;m—m:
10 mg/L. (¢~ f) The detecting curves of various proteins and a polypeptide in 0.1 mg/L coating concentration of SA: (c¢) Biotin-HSA, (d) Biotin-BSA,
(e) Biotin-OVM and (f) MAP-p27. The graphs show the average values of triplicates in one experiment and the standard deviation (x + s).



2013; 40 (3)

RAR, F: BT FAR-EDRERNFOERNEINRIEEB MFNSRERIERIBARBE 5%

*269-

) (R 2R (1 TR IR R IR A TSI SA BLPEIRE, U
35 B ELA RIS UV FEL AN R BB . #E 0.1 mg/L SA £
B AT, 3R AEYIFAR LA TS 2K MAP-27 1)
0 R B PR A W SR R M L (] 2¢~ D)
Biotin-HSA: 0.3125~5 ug/L(*=0.989 0); Biotin-BSA:
0.3125~5 ug/L(** = 0.978 9); Biotin-OVM: 0.625~
5 ng/L(*=0.984 2); MAP-p27: 0.15625~2.5 pg/L
(*=0.983 1).
23 REFITH

SA XUk 22 F T4 W0 A 4 36 b A R
PR P SIS IS, T HERR sl B P 51 A 4 25 51
FoAb o T H. ARBFFOR IS UL 412350 5

(@
251

20}
g 15
1.0}

<

001 01 1 10 100 1000
p(Bio-HSA)/(pg-L™)

< 15}

1 10 100 1000
p(Bio-HSA)/(png*L)

HAEALE R R RS NI P R AR R O R R
ARSI, L 0.5% PBST. 1 20 Hie L3 i /) i
1100 FRE LLAI 1) 20% /0 BRUES) 2% R #F i
e, 9 7. Bio-HSA Rl ih 2k 3547 4 & °F
TP BT, 45K, 75 0.1 mg/L SA fg 4 T
I35 B JH5) SRR T 0 M 261 A {E(K 3a, b),
FEIR MG B ST RAEAEAN IR AR 28 B I (1) A U
PERCT. TR SA BEIREE T, I35 PR B oy
XM ZR I I BR, 1 mg/L SA 4k 4%
PR 2 S th i HAPAT M4 (] 3¢), (HA5ANRED
55 5328 IS 020 I TP 3d), $o H ATz
AANE THM LR SRR,

(b)
3.0}

2.5¢
20}
= 15}
1.0t
0.5}

0 1 1 1

0.1 1 10 100

p(Bio-HSA)/(ngL)

(d)

0.1 1 10 100
p(Bio-HSA)/(pg-L™)

Fig. 3 The effect of endogenous components can be eliminated by increasing coating concentration of streptavidin

(a, ¢) 0.1 mg/L, 1 mg/L streptavidin was coated respectively. The detecting curves were prepared by PBST, 1 : 20 dilution of blank mouse serum

spiked with Bio-HSA.e— e: PBST; A—aA: 1 : 20 serum. (b, d) 0.1 mg/L, 1 mg/L streptavidin was coated respectively.e— o: PBST; A—A: 1 : 100 liver.

The detecting curves were prepared by PBST and 1 : 100 dilution of 20% blank liver homogenate spiked with Biotin-HSA. The graphs show the

average values of triplicates in one experiment and the standard deviations (x =+ s).
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Table 1 Recovery* and reproducibility** of the SA sandwich system

Bio-HSA Spiking 11 20 dilution 11 200 dilution Intra-assay Inter-assay
concentration/(ug*L™) Recovery/% CV/I% Recovery/% CV/I% CVI% CVI%
10 100.30 + 6.21 6.19 97.82 + 2.06 2.10 5.76 8.42
5 103.05 + 7.10 6.89 107.29 + 3.21 2.99 4.96 5.61

* Recovery is calculated as the ratio of Biotin-HSA content predicted by the standard curve and the amount of Biotin-HSA spiking into the
blank diluents. Values represent the average of triplicate in one experiment and are reported as mean + S.E.M. **Samples were repeated six

times in an intra-assay run and tested in triplicate analyses in an inter-assay run.
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Table 2 Comparison of SA sandwich system and sandwich ELISA in measurement of Biotin-HSA*

Detecting Biotin-HSA concentration in mouse serum at different time after injection
range Immediately after injection 1h 3h
SA sandwich system** 3.90~15.63 pg/L 68.17 mg/L 32.70 mg/L 21.30 mg/L
Sandwich ELISA 31.25~500 pg/L 67.15 mg/L 28.25 mg/L 19.67 mg/L

*Values represent the average of triplicate in one experiment. **Coating concentration of streptavidin was 1 mg/L.
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Fig. 4 The dynamics observation of Bio-HSA and Bio-OVM in mouse serum
(a) Serum clearance of Bio-HSA in mice. (b) Serum clearance of Bio-OVM in mice. The lines represent the mean data obtained from five mice sampled

at each time point.
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A Novel Method for Assessment of Dynamic Concentration of Exogenous
Protein in Serum: an Antibody-independent Sandwich
System Based on Avidin-biotin Interaction

YU Ying-Xin", LIU Yan-Jun"", JIAO De-Long", WEN Li-Yan", XU Jiang-Ping?, FU Ning"
(" Department of Immunology of The Southern Medical University, Guangzhou 510515, China;
2 Department of Pharmacology of The Southern Medical University, Guangzhou 510515, China)

Abstract For the assessment of the dynamic concentration of exogenous protein or peptide in serum, an
antibody- independent sandwich system based on the avidin-biotin interaction was established and validated. The
exogenous protein or polypeptide labeled with biotin was added to the microplate coated with streptavidin, and
followed by adding HRP-streptavidin to complete the sandwich system. This sandwich system was validated with
respect to specificity, sensitivity, accuracy (recovery) and reproducibility. While the sensitivity of detection could
reach to 0.3125 wg/L, the sensitivity and the range of detection can also be adjusted by changing coating
concentration of streptavidin. Recoveries ranged from 97.82% to 107.29%, and the intra- and inter-assay variation
was < 5.76% and < 8.42%, respectively. Thus, the well-validated streptavidin sandwich system was successfully
applied to determine dynamic concentrations of Biotin-HAS (human serum albumin) and Biotin-OVM
(Ovomucoid) in mouse serum, respectively. Most importantly, this novel method, where generation of antibody or
radionuclide is not needed, may provide a new choice for assessment or monitoring of exogenous protein or

peptide in pharmacokinetics study.
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