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Fig.1 Schematic diagram of the application of goldbody in ELISA

(a) Schematic diagram of direct ELISA. (b) Schematic diagram of indirect ELISA. (c) Schematic diagram of application of goldbody in ELISA.
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Fig.2 Characterization of AuNPs and goldbody
(a) TEM image of AuNPs. (b) TEM image of Au-P1. (c) Inhibition of
the activity of HEWL by goldbodies with different P1 density. Error

bars indicate SDs of triplicate experiments.
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Fig. 3 Characterization of enzyme-labeled goldbody
(a) TEM image of HRP-(Au-400P1). (b) Inhibition of the activity of
HEWL by enzyme-labeled goldbodies with different HRP density.

Error bars indicate SDs of triplicate experiments.
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Fig. 4 Signal of enzyme-labeled goldbodies with different
HRP density

WA AR, XA I KA — 2 AR ) SRS
FLHED ELISA Kl i ih 4 (Kl Sa), U142
FRAfEM L TR . Ay, =0.87-0.82/(1+(c/18.28)"*
(R=0.99) . WX HLATLAFE Y, SPiiRfRRbt
ARG B RO 2, E 7 ARG R v 32 BT T
S PR ELISA I LUAZ S 1Y B 175 ELISA 31 R A

hy 1 — 25 B %E B TR il 4 P AR ELISA Kl
HEWL (S, DA B R /Ny L S5 o 410
+ 2 AHALLIY) RNase A K% 7 ik i S . A
Bl Sb ] LA M, RIS TRl () v B2 1) 41 RNase A JL
SERFE A RGNS S, i BNl HEWL 5 475 4 B2 (1)
RNase A FIHEWL MR A VE A RRIAL S, K=
A, o1 ) 375 TR T VA 25 19 4 HEWL A (55 )L P 58 4
—3, MERUE T BAR S PUARXT N B 223045 it
JE G i

SRIG . SRR a1 8L i) 5 3 A6 6 il s 4 0 1k
ELISA 12 78 5 % 1 T %A rhore: DN 7 w1 g Fr) 2R
150 T 4 5 & Pk ELISA ¥ F K 4R P ik
ELISA F #2746 I 2 24 = ¢ ¥ RNase A Fll BSA (1)
HEWL FE i A I 25 5 . WSS SR T LUE 1, Wibs
LUK 3 EEA, FLRIBCRITE 90%~110%
DAY, FFAREMARAE . 10 HLIGTE SRR A - 25 O
ZEIRJERE SR MR, S PiiR ELISA L (Kal
H VR 250.04,  [EIBCRAF- 2400 22 H+2.3% ) &R
T RKIRDUIR ELISA BLfk CRIAR A7 34 0 22+
0.17, [RISS3RSF- 2 i 22 R - 9.4%) , PR Tfil 4 it 44
ELISA JEKG IR FLALGE R ELISA BEEEH & .



2022; 49 (1) WG, %, SHRAEBRELISAR R ALK R TSRS 247-
@ u : HRP-antibody (b) u: THEWL
41 o:HRP-(AUNP-400P1) 41 o: THEWL+5RNase A '
a: IRNase A L]
3t 3r '
g
< ]
8 2r 2F
~
1r 1k
]
ok " Y . SO ST, SO ST
05 1 2 4 8 16 32 64 0.3 1 2 4 8 16 32

p(HEWL)/(mg-L™")

p(HEWL)/(mg L")

Fig.5 Detection of HEWL by ELISA with goldbody (10HRP-(Au-400P1)) or natural antibody
(a) Detection of different concentration of HEWL by ELISA with HRP- (Au-400P1) or HRP-antibody. (b) Detection of HEWL by ELISA with
10HRP-(Au-400P1) in the absence or presence of RNase A. Error bars indicate SDs of triplicate experiments.

Table 1 Recovery of spiked HEWL samples by goldbody—ELISA and traditional direct ELISA

P(HEWL)/(mg-L™") Traditional direct ELISA

Goldbody-ELISA

Measured concentration/(mg-L™')  Recovery/%  CV/%  Measured concentration/(mg-L™") Recovery/% CVI%
1.5 1.29+0.10 86.1 7.39 1.60+0.01 106.7 0.66
4.6 4.21+0.09 91.5 2.20 4.74+0.05 103.0 1.07
10 9.42+0.31 94.2 3.29 9.724+0.06 97.2 0.64
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Table 2 Detection of lysozyme in egg white by goldbody—ELISA and traditional direct ELISA

Dilution factor Traditional direct ELISA

Goldbody-ELISA

Measured Converted concentration V% Measured concentra-  Converted concentration V%
concentration/(mg-L™")  for egg white/(g-L™") ’ tion/(mg-L™") for egg white/(g-L™") ’
500 4.9240.15 2.46+0.07 3.01 5.41+0.07 2.71+£0.04 1.35
1000 2.53+0.03 2.53+0.03 1.14 2.73+0.07 2.73+£0.07 2.47
3 A~ R ELISA JE/s T RAFI A e, SC g /R,
O TE

TERTHA TAESERE -, ARSCESELL 13 nm AuNPs
S E AR AL T B R B PTAR, IEdla TRl
DL T ELISA A5 I (%) il B 0 725 T it 4 B4 10HRP-
(Au-400P1), ATkl 1~16 mg/L 7l A 1Y
HEWL, B AfE S ELISA JiiEM Y. &bt

ROV F0 v Mk BE (. 55 HEWL 1 B B g A 8L )
RNase A 1R %, AR HEWL AURIZ5 5 .
N GIEN e A e T N W v sl K L IR iy
PRI 2 AR B RIS AR & PR ELISA %
RO AL TAE G RARBUIA ELISA BAE . 8K,
S Piik ELISA i A AR KR A3 FH 23 (0], bk
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Goldbody as a Replacement of Natural Antibody in Enzyme Linked
Immunosorbent Assay for Detection of Lysozyme"

XU Yan-Jiao™, LI Wen-Hao™, GAO Tian-Ge, CAO Ao-Neng™

(Institute of Nanochemistry and Nanobiology, Shanghai University, Shanghai 200444, China)

Abstract Objective Enzyme linked immunosorbent assay (ELISA) has been widely used for detection of
antibodies or antigens, and is regarded as the gold standard in clinical diagnosis, which can provide relatively
reliable, sensitive and specific results. The essence of ELISA is the specific interaction between antigens and the
corresponding antibodies. However, the inherent instability of natural antibodies is the Achilles heel of ELISA,
which may lead to poor reproducibility or even false results. Previously, our group created a nova gold
nanoparticle-based artificial antibody, denoted as goldbody. Goldbody can specifically interact with antigens like
natural antibodies, but has much better stability than that of natural antibodies. The excellent stability of goldbody
makes it a potential replacement of natural antibodies in ELISA assays. Methods Herein, we demonstrate with a
series of experiments that goldbody is indeed a good replacement of natural antibodies in ELISA for antigen
detection. Results After necessary optimization and conjugation of horseradish peroxidase (HRP), the 13 nm
HRP-labeled anti-hen egg white lysozyme (HEWL) goldbody can be used in ELISA assay to detect HEWL in the
range of 1-16 mg/L.Conclusion Goldbodies can indeed replace natural antibodies in ELISA for a more accurate

and consistent detection of antigens.

Key words goldbody, enzyme linked immunosorbent assay (ELISA), conformational engineering, antibody,
lysozyme
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