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Study on the cloning, expression, stability and detection performance of
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ABSTRACT: Objective To explore the cloning, expression and performance of shark single domain antibody
fusion proteins. Methods Shark-derived single domain antibody fusion protein 2E6-SUMO was efficiently
expressed by Escherichia coli expression system; its thermal and acid-base stability was investigated using
conventional immolunoglobulin G (IgG) antibody as a control, and constructed an indirect competition enzyme-linked
immunosorbent assay using 2E6-SUMO as the recognition element, and applied it to the detection of enrofloxacin
residues in aquatic products. Results The soluble expression level of 2E6-SUMO was 1.67 mg/L, and the 2E6-SUMO
had better thermal and acid-base stability compared with the traditional IgG antibody, indirect competitive
enzyme-linked immunosorbent assay based on 2E6-SUMO for the detection of enrofloxacin was developed with an

half maximal inhibitory concentration (ICsp) value of 42.08 ng/mL, the limit of detection was 3.84 ng/mL, with a
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linear range of 9.94-376.17 ng/mL; and the experiments showed that the fish matrix did not significantly interfere

with 2E6-SUMO, and the recoveries of spiked samples ranged from 83.33% to 123.06%. Conclusion The

shark-derived domain antibody fusion protein achieve efficient expression, shows better stability, and can be used as

a novel specific immolune element for immunodetection of drug residues in aquatic products. This study provides a

reference for the application of shark-derived single domain antibody fusion protein.
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R WA R 0.1 mg/mL A1 1 pg/mL, H@ T HET TG FEl: 9.94~376.17 ng/mL
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9.94~376.17 ng/mL 2 [i], J it i 3 [ b vt Ak 7 = 00
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AR, 2E6-SUMO STFRNTEE . BRI E . hib 2., & 1 10 100 1000 10000
TV R FEE I AL 1Cs 4393 R 8.36., 10.39, 11.31, 15.20 ENRJFU K /(ng/mL)
H117.15 pg/mL, 28 XRS5 0.50% . 0.41%. 0.37%.
0.28%71 0.25% Ak, 2E6-SUMO K SR T S 138 XU I 5 B4 s
J/NTF 0.1%, FEHH 2E6-SUMO HAA B im0 4 Rk . Fig.4 Indirect competitive inhibition curve
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Table 1 Cross-reactivity results
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GBI 5 A R 2 22 B RE AL LR s i B30, el s B
R, TE 3 Fhig K e S, 2E6-SUMO il 4 % [17E 450 nm
A B G 5 X BB ALEEIT, Im 43 A 3.67%+2.68% .
3.31%+4.19%F1 6.85%+4.54%, HI/NF 10%, X—255H
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Fig.5 ELISA absorbance and Im values of ENR-negative
fish extract
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i3k ENR R B0 S 56 37 AN Jr 8 57 7 9k A S PR AR
sl HR ) T A R AN RS P L S T A A ST B 4 E SE,
A 5T 2R 04 f0 S A h A Ak B vk T LA S DRRE A
AR BUINAR 09 ENR F TR, Qi 2 firR, 76 3 ek
FE S, ENR BIIIAR EDECRTE 83.33%~123.06%2 1], 455+
FEUE 1.86%~11.93%2Z 8], £ ETIR, ARG 3T
2E6-SUMO 1 ENR ic-ELISA E.A3 R If (A& PR 1,
AT ENR 5% B2 ARG I

F2 AR MR INAREYE

Table 2 Spiked recoveries of different samples

e bR EE BR% BR R
Huglkg) Huglkg) (n=3) 1%
50 50.83+0.94 101.60 1.86
e 250 223.91+24.11 89.53 9.59
500  416.65+23.15 83.33 4.63
50 48.37+1.88 96.51 3.57
Jet 250 241.85%19.13 93.30 7.63
500 531.55+59.65 106.31 11.93
50 54.74+0.42 109.32 0.73
o 250  245.45+20.75 98.18 8.30

500 615.00+£51.00 123.06 10.20
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JiT# 7 ENR ic-ELISA [ ICs >4 42.08 ng/mL, #5HiFR 4
3.84 ng/mL, X FAth s 5 R 248 245 1 1 38 SRR R I AR T
1%, FEFPE RT3 Rl KM dh A Im KT 10%, Bil
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