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HOE LT ORMAEMLR(g-C,N,) TER WG (A= 400 nm) BES T AT 0 SR 18 A /L ¥ (HRP) | {ff HRP
RERS AL EAL R E IS4 3,37,5,5- DU B BEI0E 4 Jiie ( TMB) | 38 T — ol 284 30 00 280 #2814 608 | JH T 18 RAEURS:
W IREE I (AFP) , B O BB is A& IR AR A FI BfE & T 0L - —Bt (Ab, ) i3k BAn4 AFP,4XJ5 5 HRP A1
ZHU(Ab, ) FERIAR I A9 4 94 K BURE ( Ab,-AuNPs-HRP) JZ B, 45 & B M R 4 R (TSA) |, 36 K 316 [5 72 (1)
HRP (&, SEIMAF SR, A ¢-CyN, J& , 76 0] WOG B ™, HRP B TE M9 3 % , TMB #8405 19 15 5 (RD
652 nm ALBYIE G ) 5 AFP BIMELE 0.5 pg/mL ~0. 1 pg/mL JEHE AN RL MR KR (LOD, S/N=3)%
0.17 pg/mL, ASHFFEH B AT AL S e (L R B R = B MEAr f F O (0 S5 0 A, 7 SRR f i a2 rp L
AR RN FHAE

XREIF A BRMEER ; BAR SRR 151k, SR
1 5| 5

FKORBGEAT TEPE R BB AR R A SR AR 35 e AE W e A i T 2 . BRI A A W ( HRP)
SE— AR LT R A 8 A, HA R | LT o TN VB S I SR TR AL R BT R
I A4y ELAT BN P, T R H,0, DL vk H,S0, HEAT HRP 1P p 845 i T i 1 s b i 4k
SR, R E N AR, XIS A TG dln, A FH 90K A Ak 98 4 K BR t 0i6 v R BF 9% 4% 52 56342 Fruk
N R AMNE IR CdS BT A5 A 51 & HRP BMEAL TG, A 2R Y (P ELD) ;. Kamda 262
RIAEERIMEE T WG R T, BAB 2% KR £5 K A48 44 1 R 4 AR TR ASS vl 38 & I 1 845 HRP 1976
P, BT, BT R ISR AR A (AR R Tl 2 1) 5 TR AR ARk T A A R R
WK T, al G Ak HRP, AL HARAE Y 3,37,5,5 - DU B IR IR (TMB) , B9S2 B0, 7EE IR, 40
KM RERT = A Z SR R, W AR BT (0, 7) A 0 (h") A3t {3 ( - OH) &5, #E MG 1L KAk
fitf HRP, i HAETC H,0, fE7E 550 T RSB S mAbim v . A GBS 9 KA BHE#E HRP i1k
TR R T 7 (5 138 A R 4RO G HE A AT JCSE B IR s B M . DGR GOR A RE by I 4 DR SR Tl e i it
TR B JET ARSI A AR B AR, (R, B HRIE A TR HRP 352 A 90 K AR
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o UL, BRASEAT R4 HRP 36 M GRA R, JEHZ X GR AT BHE {6 HRP 1R 2 1 A= W% 1B I 5%
g it — R,

AR (g-C, N, ) JE—FP A PR ARG SRR TE &8 2 SRR R, B S 96k Dt
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2 SIGES

2.1 UE5iEH

Hitachi S-4800 4 HL 7 & 5% ( H A Hitachi /A F]) ; D8 H X 5 £k A5 SN (8 AR & 7 A Al ) ;
FT-IR 67005%:1%4X ( 3£ [E Thermo Fisher A H]) ; $i 2 i (94 [E Renishaw A H]) ; TU-1901 7006
(Aba 8 Hrim A A BR AR 5 986 0E T (36 Varian A F] ) 5 CELS5001350 k] G (bt
TR ABRA ) 3 R (2 SpectraMax M5 23 #]) ; CHI 800C AU AL T AR ( i RAEINES
HBRAHD) .

FEPUE (CEA) FIFI R (PSA) FHIG EE 1 (AFP) 1 A JE 5t AW ik AR Wy HOR 24 w5l 484k
PIEALEE (SOD) | i 4 1k & ( CAT) 1 HRP 4 9 35 [§ Sigma-Aldrich 23 ] ; AUT BE(TBA) | 5 74 B
(IPA) .2 —WgDU Z. /2 (EDTA) BALHR (KT) 3,37,5,5 D0 LR (TMB) | BRI AFP HuiAst (—bt
Ab, \ZHL Ab, ) N-FEFET B (NHS) \1-236-3-(3- IR E R 3L ) AL — Wik (EDC) | 2 1ML 35 1
HH(BSA) N2-F2 CHEWRIE-N"-(2- LAl ) (M 1k Jt-20 (20K (Trp ) LN &R ( Ala) FLAIALTE H 2R
FI(HSA) ¥t [ [ 25 42 AL 2800 FRA Rl L VSRR A R IR TR KA R B
2.2 g-CN, HAKFEHER

SR 10 ] AT 8E , BRI 10. 0 g =BEU(C,N H, ) B TR &b Db LI3°C/minfin
AE 550°C , EE 2 h SRIE AL B, BTG  FREL40 mg B3R T 40 mL 7K B A 10 h, 207l
L4 5000 r/min .0 15 min , 153 g-C;N, K F
2.3 g-C,N, %FESEN HRP HRHERR
2.3.1 g-C,N, tiFESEWN HRP U 50 wL 200 pg/mL g-C,N, Fl—E#JEAY HRP T 200 wL HAc-
NaAc ZZMIE (0.4 mol/L,pH 3.0) Ff #7 10 min, f# g-C,N, 53, HIA 500 wmol/L TMB, Fi /K i B¢
£ 1.0 mL,IBERIREA) G BCE T AT (A= 400 nm) FHRGE 15 min, M 5E 652 nm ARG
2.3.2 g-C;N, XiFSEN HRP KRR MBI AFEHREK  7£30°C T, % 50 pL 200 pg/mL g-C;N, F
100 pg/mL HRP A 200 wL HAc-NaAc & HIAEH (0.4 mol/L,pH 3.0) H, F-AI A [F e B Y TMB %
W HKFBEZ 1.0 mL RG], L) TMB RIRY), B TR IR BRI N 8l J1 2 S8, 76 AT WO RS
T, BB 1 min P 652 nm ARG BIFST BN 1Y 3h 1 M
2.4 EFHFESF g-C,N, iHH HRP &EK N AFP
2.4.1 HRP/AuNPs/Ab, EEMHIAR SIICHR[11] 852, RAFER =985 HAuCl, A4
YA T (AuNPs) , B AFP —HT( Ab, ) Al HRP JE[R] [# 2 7E AuNPs [+, 3545 HRP/AuNPs/Ab, B &%), &
A S IR 12] : (1) 0.1 mol/L Na,CO, 75 AuNPs %I ZE pH 8 ~9; (2)HL40 pl 100 pg/mL
Ab, F1160 pL 100 wg/mL HRP JTAZ] 1.0 mL AuNPs( Ab, Fll HRP ¥ N HRAEG)) vt IBRS IR IR AE
4°CTFIEE 12 hy (3)BHRAEILA 12000 v/min .0 20 min, # ki &%) Ab, fl HRP,HRP/AuNPs/Ab, &
BWER S, BT ELE 1.0 mL PBS ZE AW (pH=7.4, % 1.0% (w/w)BSA) /1, T 4°C BOGAELE
2.4.2 HRP/EEREAYHIER S HOCH[ 1210775 E 8 HRP/BEIEE A . #5600 pL 1.0 mg/mL
HRP fIIA 1.5 mL HEPES 2 ¥ W (50 mmol/L,pH 9.3) th, Z IR 5 min; $HRSYWH 3.0 mol/L
HCL #57 % pH 7. 3,6 15 mg NHS fil 20 mg EDC A F] k&R S, F IR BEFE 45 min; FF 600 pL
5.0 mg/mlL MV T T i I 2] IR, A B IR AR E S IR T EE 12 by IR A WRE O
10 min, JH 2818 7K Uk % W 3K, 15 B HRP/BE Wi 52 65 W B B A 40 #5500 pl PBS 2% wfifs il
(0.1 mol/L, pH 7.4) o1, F 4°C ROGLAEAF
2.4.3 tEEEEN AFP HACPERIIT : (1)20 pL 0.1 mg/mL AFP —HT( Ab, ) JILAE] 96 fALA
TE AC S5 T b 3, FPR e 14 A W B ZE RFL A B ) Ab, , 238 N INA 20 L B AW, #7982 h, B4
AR SR B A, PR DR IR IR I (2)20 wL AN[RREERY AFP HEEUIMA AL P, 23 R E 1 h
Javk¥; (3)20 pL HRP/AuNPs/Ab, B 5 YIIMAR] LR, ZIRTHE 1 h 5,066, (HFERT,
KK H,0, (5 ul,2 mmol/L) s fe/HRP 244 (10 pL) AL, B E 1 h )5, Ve,
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(5)% 20 wL10 pg/mL g-C;N, 100 pl BEFRZE (0. 4 mol/L,pH 3.0) F120 wL 500 wmol/L TMB fil
AL, & FRET (A= 400 nm) TGS 15 min, Ml15E 652 nm &b B0 EEHUE

3 ARSI

3.1 g-C,N, HIRLE
& 1A FTH, g-C, N, B A BRI AT Stk i 2 2540, RSF 208 1.5 ~2.5 wm, T
B g-C, N, A AN B A Wi | 7E (002) 7 1) b, 27. 7o Ab SR IG R o-C, N, S5 HA v £y 58 )2 fa] e AR
Wi ; £ (100) 71 1,13, 02°4h A 55477 55 06 Ay 8 30T 1 ) °F Tk 5 R A e ™) 5K o-C N, AR LR
27. 5°Ab AT TG SR AL B 3 27. 70, RGO Z2ARGEFI A BRI 5 13. 02°4b BIGAE 55 , 2 W17 88 2 (14 °F- 1l
REFAR/NCEB) . WLEAMERE(FT-IR) (Bl 1C) iR, 78 3000 13600 cm™ &k ) 8 W 14 &y N—H F
O—H MYZEIRZIE 1000 F1 1800 cm™ AL H WL CN Z4FR A i 45 R 206 , 811 em™ Ak A W Wi 0y
ZEARE, BT g-CN, REE & —OH | —NH SER/KHEH (A RIFAKENE. B 1D H
g-CyN, IS Hh-1] WSO 1S AR A E T, o PR RN, v WG XSO B 2 . 76 785 nm &t
T ,g-C3N, 7E 702 F11231 em™ A MAVG RIS 0 ([ 1E) o 1 Ja BRSO 6 75 fy AL A ] A S 4 7 1)
' SEEOE R S K g-C,N, 1Y 449 nm!® W ZE 440 nm (& 1F) . BRI g-C,N, BA W
SR, A G T IOk R R, B TS
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Fig.1 (A) Transmission electron microscopic ( TEM) image, (B) X-ray diffraction (XRD) pattern, (C)
Fourier transform infrared ( FT-IR) spectrum, (D) UV-Vis absorption spectrum, (E) Raman spectrum and
(F) photoluminescence (PL) spectrum of g-C,N,

3.2 TAIWEREY g-C,N, &L HRP R EH1I2

TEWA H,0, BT, e-C,N, 0] WOLIRGS v %4k HRP, 4nl&l 2 Fr7s , 3l 2 %) e S ai &2 30, At
HEAY o-C, N, BOGRZAME T 9 HRP, AR W b5 fk TMB; TG R 9 ¢-C,N, X TMB 1% S8 AL 350
855 ; AT g-CN, Al HRP IR G WA etk E Ak TMB , (Al A8 il o, DR R, 90k
FEREAT P2 A Z2 Fh i vk A (fn - OH  H, 0, .0, ™ Al h*45) i1k HRP, i EAfE I, 76 7] UG IR,
g-C, N, 381 77 Ak S S M ) AR5 4k HRP (i HZ B H AL AL TMB BRI

it WGBSR T o-CoN, 3646 HRP BYBLH], ASBF 585 1A T 3 P A B 4 35500, 4R 98 4% Fh
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Fig.2  UV-Vis absorption spectra of tetramethylbenzidine ( TMB) afier catalytic oxidation under different
conditions: (a) g-C;N,; (b) horseradish peroxidase ( HRP) +visible light; (¢) g-C;N, +visible light and
(d) g-C;N,+HRP+visible light. Inset is corresponding picture of the solution
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B3 (A)REEER X g-C,N,/HRP fifL & 1k TMB W0 ; (B) g-C,N, &4 i) TTO B 75 7T WLO%
(A= 400 nm) BT BERTL; (C)g-CoN, BIBAMZRPEFI R i 2k (5288 511 AN R 0 V (HIXT T
H1 Ag/AgCl) BRI 0. 1 mol/L Na,SO, ¥, FAHHEE R 5 mV/s) 5 (D) HUIH(FEMR S min) &4 T
¢-C,N,/HRP 1K Z iy H: ik

Fig. 3 (A) Effect of different scavengers on oxidation of TMB by illuminated g-C,N,/HRP;
(B) Photocurrent-time performances of g-C;N, modified indium tin oxid (ITO) electrode under visible light
irradiation (A= 400 nm); (C) Cathodic linear potential scan for determining the conduction band edge of
g-C;N, specimens at 5 mV/s and (D) Photoswitching behaviors of catalytic oxidation of TMB by g-C,N,/HRP

under visible light irradiation recorded every 5 min
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AW A0, " R EEAIETERS . OGRS A N AT, o-C N, BT GA S i TR R e nT I
T/ NG IEG T, vl A CR L (F 3B) il LR o-C, N, B SHFRAL 1. 13 V(AT
TN Ag/AgClL, I 3C) , MR Fb U AIR JR LA (—0. 046 V ws NHE') B 67, R, A 056 R B o-C, N,
Gk AR B i A BT E A, Sl R IR R R A, TR A 0, T, IR AL HRP; A
FEAE Y W AT B R HRP B AR TR AR | M AL TMB

WALE IR T AT ¢-C,N,/7HRP MMEILTE M W& 3D Fios , FEC B T, ox TMB 1Y I
A B3N s FETCOGRERT WO AR LR/, A58 Ik B IR | WA Ak 5 R AR AR KRR - g il 3 ml B 2
TR AR O, A b)) AERR TR A A TS, X TR L HRP MR R A H,S0, 51
(7S P LA b R AL SN, AR 9 (K ZR 8 A 3T sl O A mT LG VR B {6 b i % HRP (4354

HEL T ¢-C,N, 1Ak HRP p52 5 v | ' BE A 6] FIT HRP (036 3 AL ROR B 52 i, G &1 4A FT s
g-Cy N,/ HRPHL b F2 ] R 30 P Bl 25 ' BRI [B) JE 4 | 2 oy #a T 75 anf&l 4B B, a2 ¢-CN, B3,
g-C,N,/HRPHEILE AL TMB BRI BEE HRP (38 midg s | LK R A ILEE S5 HRP A Bk

0.6F
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B . *
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021
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B4 (A) ZEW WL HTF, ¢-C,N,/HRP fi# 1L & 4k TMB ) B [\ 28 fk &, [ ¢-C,N, ] = 10 pg/mL,
[HRP] =0.01 mg/mL, 0.4 mol/L BSFRZE ik (pH 3.0) ; (B)ZEAI WOEF , HRP & X oxTMB fiEfLE AL
o
Fig. 4 (A) Oxidation of TMB by g-C;N,/HRP under visible light irradiation with increasing time,

[g-C;N, ] =10 pg/mL, [ HRP] =0. 01 mg/mL, pH=3; (B) Effect of concentration of HRP on catalytic
oxidation of oxTMB under visible light
FNAAR 20 pH B AN TR B2 B0 g-CoN,/HRP Ak isitt, dil& 5 A%, g-C,N,/HRP fi#fk
TR R M il pH EFIELEE 23514 pH 3.0 F130°C , 1MiH B HRP fEfLIR R (DL H,0, s A i) 1)
At pH fEANEE 7050 pH 3.0 A140°C

120
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Bl5  (A)pH fEAI(B) HEEXT g-CiN,/HRP Ko HRP HEALTE Y1 52 05

Fig. 5

(B) temperature using 5 mmol/L H,0, as an oxidant
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Dependence of relative catalytic activity of g-C;N,/HRP and HRP with ( A) pH and
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HE— I T ¢ -C,N,/HRP (K R AL 3l J1 2H 401, 8 124 S 80 oK RO B i BUEN Bt 2k v =
Vo [S1/K, +[ S13-AF (Hor v AR W LR R v, AR KR B R, [ STH K, 5 FRIE
%/f&&%ﬂﬂﬁ& )., WK 6 R, iHE A ¢-CN,/JHRP K & 1 K, = 100 pmol/L, . HRP Y K,
(434.0 pmol/L"™") /N, FM o-C,N,/HRP XHEH) TMB 3£ 171 Fb HRP( LA H,0, MG TS EYI R ) & .

04 12 -

A B
/-/
03 100 pmol/L _ "
A
g 02 10 pmol E ~ :%
= 7 =124
= 0.8f 2
0.1 = " z
3 . .
/ 0.00 0.04 0.08 0.12
- 1/[TMB](L/mmol)
0. 0.6 1 | 1 1 |
0 4 8 12 16 0 20 40 60 80 100 120
t(min) [TMB ](mmol/L )

K6 (A)g-C,N,/HRP HEALSAALIAR T, TMB YR IS IOLIE 5 (B) g-C;N,/HRP ZEA] WOLHUN T (A=
400 nm) )65 SALHLEFAY Michaelis-Menten FHZE | 1 K J& Lineweaver-Burk Hi4k
Fig.6 (A) Absorbance of oxTMB at 652 nm versus time by g-C,;N,/HRP with different concentrations of TMB;

(B) Steady-state kinetic assay of g-C;N,/HRP as photoactivated nanoenzyme illuminated under visible light

irradiation (A= 400 nm). Inset is Lineweaver-Burk plot of double reciprocal of Michaelis-Menten equation
3.3 ETF g-C,N, iH{ HRP R EZE S A XN AFP

T IIEKMT ¢-C,N, WG4 HRP, IFFIF TSA Hi AP 18 K3 1fi fr [ %€ A9 45543 F HRP A9,

SEELTOAFP (RGN IR 7 R O Y G g A SR A HI B E T 96 LA —$T (Ab, ) i3k H bR
Y1 AFP SRJG WS IR A E 2 T ZH0(Ab, ) 5 HRP W& 40K+ (B Ab,-AuNPs-HRP E-54) , I i i
JHE A HRP B 454 VR kSR & i HRP-B e B oc ™ sEBUE S ok, #eml WG A
) g-C,N, ¥ % HRP 1& M, AL ALERE IR Y TMB F= A kG55, Gl S50 nT 5030E i TSA 2 ARTE i
HRP-i i 85 52 T v iR A 55, Wil 8 Frzs, JG TSA B, K5 54K A TSA B, Rl {5 5 45
Wi AEAE I 58 22 9], UL AT i HRP-i% e 0 42 B0 Al Tl KA 5 5

= + - Lprtetetd
’* é HRP-Tyramine ’*ﬁ’ +P+ s+
J ~ ’ .* o

o

v4
Ab,(Capture anti-AFP) - @ -
Ll 7\ A Activated
.: Ab,y(Detection anti-AFP) > HRP
[ SRS N

Microplate B A, S
E M2 B m
@ BSA ARP OAUNPS -
: HRP Tyramine &GNy -m| .’@E

K7 JET g-CyN, Witk HRP B GE S A7 5 VA DI R 26

Fig.7 Schematic diagram of immunoassay for alpha-fetoprotein ( AFP) based on signal amplification strategy

BSA, bovine serum albumin; Ab,, primary antibody against AFP; Ab,, secondary antibody against AFP; AuNPs, gold
nanoparticles
TERRAESCI ST T 0 BT e 7 5 2 G S AL ARG AFP RYMEREREAT T AT, h &1 9 Wl R &
MIOCEEME S B AR AFP ¥R R ECZ AAF R MR RAMEIE R 0.5 pg/mL ~0. 1 pg/mL, T
M y=0.071x(ng/mL) +0.277, R*=0.995 K B4 0. 17 pg/mL (S/N=3) . 5HIEM) AFP K77k
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(3 1) X5 FE AT, AR5 36 B ARG 1 BRASAR , AT e ) RBUEE

0.5

0.4

0.3

0.21

0.1r

0.0 ! L
500 550 600 650 700 750

A(nm)

K8 GBE TSNS 575 (a) TG TSA B (b) A TSA WAL
Fig.8 UV-vis absorption spectra of detection system in the absence (a) and presence (b) of tyramide signal

amplification (TSA) strategy
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K9 (A)EET g-C,N, iifb HRP KU AFP ) 58 Sh- 1T UL WSO 385 14, 4 120 2 X 7 35 V200 € 1) R
(B) WA R AL S AFP R EZZ IR C AR, IR N R R A

Fig.9 (A) UV-Vis absorption spectra of immunoassay system in the presence of different concentrations of
AFP. Inset is the corresponding photograph of the solution; ( B) Relationship between the absorbance change of
oxTMB at 652 nm of reaction solution and concentration of AFP. Inset is linear calibration plot for AFP
detection

F1 AR AFP J7 30 R

Table 1 ~ Comparison of different methods for detection of AFP

Ryt FP i AR B4 31,
Detection method Material Detection limit Linear range Reference
(ng/mL) (ng/mL)

L2773 Electrochemistry CdTe NCs 5.0x107 0.01 ~80 [22]

HL k277 Electrochemistry CNSs 2.0x1072 0.05~6.0 [23]
PJGHE Fluorescence R6G 1.6x107 5.0x107 ~1.0 [24]
Pk Fluorescence Silver plasmonic Not given 1.0x107 ~10.0 [25]

L ta ik Colorimetry AuNPs 1.0x1073 Not given [26]
H % Colorimetry g-C3N,/HRP 1.7x107 5.0x10™ ~1.0x10? This work

PERE T —BEPHEF (41 K* \Na® Zn™* Mg Ca’™) &5 AFP PEFUAR IR 4849 5t (A L A& A
(HSA) A2 R (Trp) N AR (Ala) IR E H (N 1gG ., W 1gG)  FE LI (CEA) | i 41 B Hi 5
(PSA)), FET A RERNE, WK 10 P, fEAH R B 400 T, T8 S AR5/ oL i AR
b, T WA T VL BA B r Bk
3.4 AIiEFE AFP B9

W AT B0 T ISR e AFP BRI, 25 R 4048 2 o, AR N IS A di i AFP 195 R
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1.58 ng/mL, R[RIZKF AFP bR LA 94.3% ~101.3% , WA 7k n] T2 bR IR 5 b AFP
HOFioRIll 8

02—

A=A, (652 nm)

0.0
AFP K* Na* Zn* Mg* Ca* HSA Tip Ala  Human Mouse CEA PSA
IgG IeG

B 10 A AFP (3% . AFP(1.0 ng/mL) , FHME . K* Na* Zn** Mg™ .Ca’* (0.1 mmol/L) R HE
T4 % (10.0 ng/mlL)

Fig. 10 Selectivity of immunoassay to AFP (1. 0 ng/mL) in the presence of different interferents.

Concentration; K*, Na*, Zn**, Mg**, Ca’*, 0.1 mmol/L; other interferents; 10 ng/mL

2 AL E NNTEEE S AFP(n=5)

Table 2 Determination results of AFP in human serum sample by this method (n=5)

P AR INAHE ] i % A v B 22
N Added Found Recovery RSD
0- (ng/mL) (ng/mL) (%) (%, n=5)
1 2.00 3.55+ 0.09 98.1 2.5
2 4.00 5.60+ 0.12 101.3 2.1
3 6.00 7.49+ 0.21 9.3 2.8
4 8.00 9.51+£0.32 95.6 3.4
5 10.00 11.52+ 0.35 96.2 3.0
A
A\
4 it

] WOEHRST T | g-CoN, 49K H- Al 34k HRP, {ff HRP 7E3% 4 H,0, fAAERHEAL A L TMB, JET it
JEHE ) 454 TSA BoAR  AWFFEHEST T A AFP A48 B2 b J5 15, 5290 T AFP (19748 R AR
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Photoswitching Enzymatic Activity of Horseradish Peroxidase
by Graphite Phase Carbonitride for Colorimetric Immunoassay

ZHANG Lan, LI Xiao-Qin, WANG Guang-Li”
(Key Laboratory of Synthetic and Biological Colloids, Ministry of Education ,
School of Chemical and Material Engineering, Jiangnan University, Wuxi 214122, China)

Abstract The g-C;N, was found to active the activity of horseradish peroxidase ( HRP) for catalyzing the
oxidation of the typical substrate of 3,37,5,5 “-tetramethylbenzidine ( TMB) under visible light irradiation.
Based on this, a novel sandwich-type immunosensor colorimetric strategy was developed for the highly sensitive
detection of a-fetoprotein ( AFP). In this assay, the capture antibodies (Ab,) attached to the 96-well plates
was used to capture the target of AFP, and then reacted with the detection antibody ( Ab,) and HRP
co-immobilized gold nanoparticles ( AuNPs) (i.e., the bioconjugates of the Ab,-AuNPs-HRP) , which was
assisted by the formation of the tyramide-HRP repeats to amplify the signal. The addition of the g-C;N,
activated the HRP under visible light for oxidizing TMB, producing the absorption signal at 652 nm ( for
oxidized TMB) that correlated to the concentrations of AFP in the range from 0.5 pg/mL to 0. 1 pg/mL. A
limit of detection (LOD) of 0. 17 pg/mL was obtained (S/N=3). The developed immunoassay could be
facilely operated with wide detection range and high sensitivity, showing great promise for real sample
detection.
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