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Bl R BX Sz 2 L K 5K B AT R ke ) B 14 % B

Z ¥ EFEIXW FEAWS
(TLHIA: AR e T S0 A bR TR B, 80 214112)

B OWE T — RS R R R T R I R B R R (ACP) . BRI E T (PPI) 5 Fe™ AR
SRIGES A, BLAS 1T B Al S AL B 1 1385 1 B 40 KR T (PBNPs ) I9ZE A, ACP IR H) PPi /K
fith PO, TR Fe™ . ORI Fe™* 5L RALA (K, [ Fe(CN), 1) IR PBNPs, PBNPs 1T LAk it 4
A (H,0,) AR REE A BB - OH)  BEIMAE AL SALAFIE NS H 3,37,5, 5 - D0 BRI ORI (TMB) |, 1K 277 24
B B AR, R EERE G AR AL, JETF R R M T —Fh RGN ACP By s, SRR TE
3 ~20 U/LIUHREESL I , 4k TMB (oxTMB) BN ERE S ACP IR FE S A UF IR TE R B K iR 9 0.8 U/L, 7K
FFFE R, 308 3k T ER 4 4 £ BN 7 A5 40 K A A4 DL ) 2 119 T 0006 A b B Iy AR 2R BT s AU AR S R /E
A B L RS L E AR

KR BEFIRLON ; H SR T BT A AL R, BRI R
1 5| 5

PSS AE VR NG TS W BRI LI A A3 S 45 ZE M AT 13 /R Tk S S 17 22 4] Fr) A 2
VEVEFIY . I S 107 2 TR A A0 B 3 R 4, A T AR W N, EL A AR s A R I o2
LRI R 8 ) TSI A S S 2R, B S 08 e Ty — R B 40 52 2 72 0 1 A s — ol ) 2 20 LA 5 LA
B, {903 5 7 A4 SR AL ( GOx ) AL 24 8% ( Glucose ) SR 724 i KA (1,0, ) , FEFMR 3+ 404
i (HRP) AL T, EALHASAE ) 2,2 - B - (3-Z IR I Em k-6 -f 1% ) (ABTS) . A SR S ID6 A
SRR 22 LA R A5 S ORI LR | A 0 006 I 7 ) 2 A e B — | L SR — il
RIS 400/ 73— T £ 7 40 14 T A DE T, KR 17 G SRR RS T

B EA 5 K SR B R 5005 150 IR SCRE TR b R AR R a2 L 5 26 0 M % B 5 45 B
AT B BB OB ST S TR B T kR R (90K ) PR R R
e SR T R S S A R IR ST BB L Jin 250 R4 T I BRI R E Y B R e
JRERAHZ A AL | SEBR T AT RR I, K 0 K 5 T SR IR (D A B 3 T R I i A A 2R iy 2
P Sopma s, (FUR, BRTIGUREERITE 2 5% F I Bsk fh 2 5 v A B gl kbRl 3Gk 15 ~ 17 5t
TRPERERRIE (ALP) , IPTIR MR EALES (AOx) R P, S8 T 90K -5 K SR 790 25 (R IBE , (EL AR 22 v i
PER A5 ) ARSI T B 237 2 T, DRI, e S 34 A 5 R SR 14 5 2 (AT AR — 5

WA BRI ( ACP) J&—Fh BE U H B IR TR RS ) 2 W A A I , 300 5k /K Al PR B TR A IS W 3 T 1 B
BRI 22, IF A2 AR PO, A AE TR A4 A AR b . APRIN Y ACP 5 %) T3 450 35
(9% B2 Wy ELA T S, ARSI R Sk R VR | P e AR AT RAE A ACP Ry vk
2 MR TR IR AS BRAE R E A L7 IR A A HR0E

AW T —FhIET ACP B AL N7 A A0 K A 0) ek 420 A 0 Tl 403 50 TR0 6 2 o A 2%, R
IR 2R 1 A SR VE ISR T ACP 1475 R @R, ACP {4 PPi /K% ST BRI L PP 464y
(¥ Fe™ BT Y Fe' 5 EARTULHR (K, [ Fe(CN) ¢ 1) RBIE B% & + W 99 KB (PBNPs) . FTIE ALY
PBNPs ELA7 48 B B8l d S AL i (0 7 M | 76 1,0, 7A7E FAEALERIRAE IS4 3 ,37,5,5 -0 Y LI A iz
(‘TMB) {55 (5 R, ASBIFFE M e 4 A 2 AR R RS EAT w35 A5 5 AR A T, TT S8 ACP )8 3R
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2.1 U5

Hitachi S<4800 &40 HER 4 AL i 6 B% ( H AR Hitachi 22 5], I E A 2 kV) 5 FT-IR 6700 Sti%
1 (3£ Thermo Fisher 2AH]) ; TU-1901 43 6% B T (A6 505l RS A BR A A ) 5 9691t
([ Varian A H]) ; SpectraMax M5 BEAMY(EE)

3,37,5,5 DU BEBE R (TMB) 2,2 - BR (- (3-Z FE A JF e mb k-6 -hitli iR ) ( ABTS) | ) 26 M 48 Ak il
(GOx) MR MERERRBE ( ACP) 1 [ 25 [ Sigma-Aldrich 23 ) ; FEBERR SN (PP) (BERR AN (Pi) .Fe (NO,),.
K,[Fe(CN) | JRI MG (Try) SRR (TA) BEIMLEG(Thr) GEAER (AV) FE R (LZM) F4- 07E
FIEE 1 (BSA) #0 [ [ 254 AL 2450 G BR A 7] 5 ACP AU & ( PNP ik W i I A= Yk
FARATE ;0.2 mol/L BEIRZE WA BRI HN (NaAc) FIEEHRR (HAc) IR & & MV FEASR I TR
KEERLBEBE
2.2 XKWHE
2.2.1 4%YIERRBLR MG ACP BIEME 78 96 LR INA 25 pl 0. 1 mmol/L PPi,25 pl. ACP Fl
100 L 40 mmol/L FERRZZ vh¥A R (pH=4) ,37°C ¥ & 30 min, MIA 25 pL 5.0 wmol/L Fe’* 25 pL
0.1 mmol/L K,[ Fe(CN),] .25 wL 5.0 mmol/L TMB #1125 wL 10 mmol/L H,0, , i8S %) 5 ,40°C F [ i
20 min, 5 652 nm A KGR
2.2.2 ANMEHEARGN SCHPBRE 2.2 1 B30 ARERIN T 2Rk A ACP Killi5R] & (PNP [
038 AE 96 FLAR P20 B B 23 1 R ZH (28 Wi+ 0 00 T AR b ofE it 2 ( 28 i + S €8 T A R + A v
i) TR Al 2 (2% o+ 8 AR VR + LTS AR ) R ARIR A, R 30 min J5, 43000 A 160 wL
0.4 mol/L NaOH ZKI&EW R R 24 b2 1k b . K 405 nm AW SGAE, IS5 HRuELL XS He , A5 5
) ACP & &,

3 ARSI

3.1 FEESREXR MR RGN ACP B /RIE

ARWFFERGEE T —Fhim i ACP Ak RN 7 A 4Kt S A PBNPs ()BT R RSB0 S AR &=, I it
SEELT ACP INSE . 7E PPiA7AE F ,Fe'" 5 PPi 454, HANBES K, [Fe(CN) 145G, B 1 Fiw, fER
PEZAER , ACP 4 PPi KSR N Pi, B 7 S 1 Fe' ) 5 K, [ Fe (CN), ] 2 i, PBNPs,, X Fftiifi i ACP
fih 2 S0 77 A 1) PBNPs BT #5 og UL 8040 P il () 05 1, R4k H,0, 5 TMB J )iz, fifi o (4% TMB
AL A B oxTMB,

N N 4
N o
4 w N
- + Fer —> @ + NEc—Féh—CEN e i
AY S TMB S
/ KR > | S
V
PPi L
N N

ACP % ,ﬁ }
&N
pi PBNPs

BT B R R S oy MR R AGHI R A AR T ( ACP) Y J B /s 1]

Fig.1  Schematic illustration of acid phosphatase ( ACP) detection based on a enzyme cascade reaction.
PBNPs, Prussian blue nanoparticles; TMB: 3,37,5,5 *-tetramethylbenzidine; PPi, pyrophosphate ion; Pi,
phosphate ion
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SPGB SN AR R 118 B AT ALAUL T M 1% PBNPs (T & A, 45 421E PBNPs dhidrp
A PRI S AR, SRR AR TG A T F TR N P A Al S A g s v 2 SR, E A
HAE A PBNPs (45 B 15 K 20 LA BB (4% 5 2 40 g 14 S I T8 B 5 5 K 1 s 17 ) ), 4 Zheng 45124
FH K[ Fe(CN) TR B R J5URNG AU PBNPs, 75 224E 120°C FIN#A 12 h, ARWF5E SBIR R T AR R
SR Fe' 5 K, [ Fe(CN) o 1 R = 52, niEl 1A s, Fe'* 5 K, [ Fe(CN) , ] L3 RN B P-4
720 nm BT A — B S AW | PBNPs AORRAEME I, EE 2 T4 @Ak &4 PBNPs Hh Fe® Fll Fe'
M TFHER T T30 BeAh, PPi =4 4 2 1 W Sk g il /6 T, {ELJ: PP ACP /K5 B 791 5
Ul Pi 2R, X PBNPs (942 s B OS2I, X ACP Ak 2 i BT A s Y PBNPs #5477 T R 1E, HE
2B AR BRI T UL, PBNP RiA2 34 5)  SEHIRiAE 228 30 nm, PBNPs (1% EDS &R F#4E C N K
Fl Fe 02 (B 2C) K JTCEAELENI W BESE 2 K, [ Fe(CN) ] ¥ K* 7T LA4B A PBNPs 1 Sk BT 5127
FT-IR &35 (& 2D) 71,2050 cm™ AU US4 A PBNPs i Fe®* -CN-Fe B AU 45 R 5,500 cm™ Al IR i I 2
Gk &Y M-CN-M -~ /9 55 AE W Y™ 55 4h, 7E 3415 F1 1610 em™ Ab B9 W% i g S B T
H—0—H 4 O—H MM4idRsh M thiiksh'™  RIARES PAAFERBRK . LIRSCI0gs FAIEN @l ACP
fEAL RN B ENIE B T PBNPs

0.3
A ]
0.2 i
- [}
: i - Am
= i 10 20 30 40 50
! Diameter(nm
= [} Fal” o >
0.1r i
!
!
- 1
O.O J—m
400 500 600 700 800 900
A (nm)
C Fe D
= ~
“ =
z =
KH 2
= .
K J Fe /
A v Fe*—CN—Fe*
1 1 1 I 1 1 1

L 1 1 L L 1 Il
0 1 2 3 4 5 6 7 8 4000 3500 3000 2500 2000 1500 1000 500
Energy (keV) Wavenumber (cm™)

K2 (A) RREIEBRWAER: (a) PPi+Fe’™ + K, [Fe(CN), ], (b) ACP+PPi+Fe’ + K, [ Fe(CN), ],
(¢) Pi+Fe’+ K,[Fe(CN) ], (d) Fe**+ K,[ Fe(CN),]; PBNPs {(B) i B8 . (C)EDS i 5 (D)
FT-IR Y6il%

Fig.2 (A) Absorption spectra of different solutions; (a) PPi+Fe’*+ K,[ Fe(CN),], (b) ACP+PPi+Fe’* +
K,[Fe(CN),], (e¢) Pi+Fe’ + K,[Fe(CN),], (d) Fe* + K,[Fe(CN),]; (B) Scanning electron
microscopic (SEM) image, (C) energy dispersive spectrum (EDS) and (D) Fourier transform infrared ( FT-
IR) spectra of PBNPs. Reaction conditions; [ Fe'"] =100 pmol/L, [K,[Fe (CN),]] =100 pmol/L,
[PPi] =50 pmol/L, [ Pi] =50 pmol/L, [ ACP]=100 U/L, 40°C, 20 min, pH=4

HE—2E W58 T 1R Z ) PBNPs IBEPIEGG P , 364 TMB VB0 LA™, X Hsesh i (L
K,[Fe(CN),] .Fe’* H,0, B K,[ Fe(CN),]+H,0, .Fe’*+ H,0, K,[ Fe(CN), ] +Fe’"  IFW A W&
AR AL R TMB 30 B 2 i EARRCR (K1 3A) o [ 2 AR H K, [ Fe(CN) ] 5 Fe’* )=k
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5 W7 1t 2

546 %

() PBNPs fig 7€ H,0, MIFEZE M AEfL TMB %84k, 7 A8 iU iE € (181 3A 46 [&1) , IF HAE 370 1 652 nm iH
T RRAE R 04 (18] 3A 12k ) |, iXFW] TMB %% PBNPs #4L 9246 SN 55 K4k HRP DL H,0, 7E K HLF

TR B R AT T R Uy

RS RUERA K, [ Fe(CN), ] #1 Fe¥* 7= /£ PBNPs,

PBNPs HA i S AL P B 09 36 PE |, 76 1,0, /778 S Efk &k TMB, & 3B iz, PPi [ 5] Afdi 15
TMB B AR EE 2 B, Ik, AR B9 Pion AL, % TMB A8 AR %A W S 520 3 Ry i) 4t
Xt ACP WG BEAE T Al f 74k

A(a.u.)

K 3

0.25F

0.00
350 400 450 500 550 600 650 700 750
Wavelength ( nm)

A(a.u.)

0.25

0.00 Il . 1 1 1
350 400 450 500 550 600 650 700 750

N

4_,//-\\*

Wavelength (nm)

(A) TMB TEA R P A 50T WO : (a) Fe', (b) H,0,,(¢) K,[Fe(CN)(],(d) Fe'+

H,0,,(e) K,[Fe(CN),]+Fe’*, (f) K,[Fe(CN),]+H,0,,(g) K,[Fe(CN),]+Fe** +H,0,; (B) R[FIX
DRI OERE, (a) Fe¥" +K, [ Fe(CN), ] +TMB+H,0,, (b) Fe** +PPi+K, [ Fe(CN), ] +TMB+H,O0, ,
(e) Fe’* +Pi+K, [ Fe(CN), J+TMB+H, 0, ; 7 &2 XF W ¥ o i) e

Fig. 3

(A) UV-vis absorption spectra of TMB in different solutions: (a) Fe’*, (b) H,0,, (¢) K,[Fe

(CN)4 1, (d) Fe3++H202, (e) K4[FG(CN)6]+F63+, (f) K,[Fe(CN),J+H,0,, (g) K,[Fe(CN)4]+

Fe’*+H,0,; (B) Absorption spectra of different reaction solutions: (a) Fe** +K,[ Fe(CN),]+TMB+H,0,,

(b) Fe** +PPi+K,[ Fe(CN),]+TMB+H,0,, (¢) Fe** +Pi+ K,[ Fe(CN),]+TMB+H,O0, ; Inset are photos of

corresponding solutions.

Reaction conditions:

[TMB] = 0. 5 mmol/L,

[K,[Fe(CN),]]=10 pmol/L, [H,0,] =1 mmol/L, 40°C, 20 min, pH=4

5 R IRBEAI AL SR ZABL, PBNPs A Sy AADA il ) i £ S Rt 52 0 B8 | pH I 0 52 b7 P ] PRS2

[Fe ] = 0. 5 pmol/L,

n

K 4 B, AR 6 P (2410 25 2F B4 Tk 8 R i i T 6 B 5 e A 25 14 T B9 e i 8 e W '
0 FO AR ) VN2 2 b, PBNPs AL IR 2R 0 i pH [ AR EE S>30 4.0 F140°C | KL 1] 24 20 min

120

A
100

80+
604
40r
20+

Relative activity (%)

e §\§

N

N

s

%

30 40
Temperature ( °C)

50 60 70 80

Relative activity (%)

120

B
100}
80;/
60
401
201

0 ! | |

Relative activity ( %)

2 3 4 5

120

C
100F _o-g-0—0—0
0,0
80_ 0/0’
60} c/"/
4ot ¢/
207j
L | L L L
0 5 10 15 20 25

t (min)

4 PBNPs FEAN[E](A) SN IREE  (B) pH {EAT( C) 527 [R] Y AH DAL T
Fig.4 Relative catalytic activity of PBNPs at different ( A) reaction temperature, (B) pH value and (C)

reaction time

J T k25 T i PBNPs AL SN IOHLER , ARBFSE I T — 291 B B IH R AIE WA & th A] BEAETE
(IS PERIF . ARITIR A, KT R D LR (EDTA) S48 7 (h*) B iF BRIl S AR s AL il (SOD )
SRR T (0, ) BYTSERF ) TACT B (-Butanol ) Fl NaHCO, & - OH FIN R, K 5A £H,
KI,EDTA F1 SOD HJIAARGI#E PBNPs [k S 484k, 5] A ¢-Butanol 3 NaHCO, i, PBNPs 1

30
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PEALTE A I 5 A2 B SE IS PR BT BE A - OH, A T HE— 250 5 I oy ad A v = A A s PR o

T T DRI S5, X 2K — H R (TA) REUS A AU 4K - OH, A= i H A 58 F1 298 6 iy 298 36 X 2R Eﬁ

R i 5B s W LS B 2R B TA 8 TA+H,0, A B B A7 64 . SR, 24 PBNPs 1 H,0,
FLEDIMAE] TA HFrisf, o] DOUAR SR R B B 1286 & B, 2B PBNPs 5 H,0, RN =4 - OH, k%

%i’%@% ,PBNPs H AR A AL 16 14, M4k H,0, JE B - OH, AT AL TMB, {15 7% W I\ TC 848 R

LR

0.75 750
=
0.60 & 600
. 045 £ 450
o E
8
= 0.30 g 300
0.15 £ 150
=
E a
0.00 0 | | .
350 400 450 500 550

A (nm)

BS5  (A)ARIEH LR FI% PBNPs k401 TMB (05600 5 (B) X2 HURR (TA) ZE AR [ 41 F 1€

ik (a) TA, (b) TA+PBNPs, (¢) TA+H,0,,(d) TA+PBNPs+H,0,

Fig.5 (A) Effect of different free radical scavengers on oxidation of TMB by PBNPs; (B) Fluorescence

spectra of terephthalic acid under different conditions: (a) TA, (b) TA+PBNPs, (c¢) TA+H,0,, and (d)

TA+PBNPs+H,0,.

Reaction conditions; [ PBNPs] =20wg/mL, [KI] =10 mmol/L, [EDTA] =1 mmol/L, [ SOD] =20 pg/mL, [ t-Butanol] =

10 mmol/L, [ NaHCO; ] =10 mmol/L, [H,0,] =1 mmol/L, [TA] =1 mmol/L, 40°C, 20 min, pH=4
3.2 ACP yy#&in

PPi 5 Fe™ [ HRAZ-SVER, BHLIE T Fe™* 5 K, [ Fe (CN), | 22k i, PBNPs, 7ERRIE ST,

ACP 7K A PPi B Pi, NIRRT Fe™ , 5 K, [ Fe(CN) ¢ S4B PBNPs,, Q1 6A Jir7R , Bi ACP J
TN AR WO B B, 8 6B B 24 ACP (MR 3 ~20 U/L JEHE P, ¥ WO A8 4k,
B AA=A-A,,A A, 53504 JC ACP IR RN AAR R IR ) 5 ACP MM R M C R Ltk
JEFE A 3.0 ~20 U/L, &5 M y = 0. 031x — 0. 018, R* = 0. 996 ¥ 1R~ 0.8 U/L, WK 6C Fizs , itk
FER TR T GOx \Try \Thr AV \LZM F1 BSA BM R A5 S AR/, FRBAA Ik X ACP BT R AT iy e 8
550 G HGEE I SCIR T T L AR R BRI (R 1) o 534, 5 SCRRHGE 1 ACP KR [R], A F 5 R
FHRTARACASIN ACP (477 , M1 52 2% EL 5 F R (SRR 9 7 s, AR O i LA #R A fRT B8 T AL A
FRAR e Bt Ar S A

1 AFTIERD ACP A HEL
Table 1  Comparison of different methods for detection of ACP

K72k FPE D EE LT 24301k

Detection method Material Bt?ﬂ;i ) it m(elzjr/ia)nge Reference
BRI A= Electrochemistry MFP Not given 8 ~40 [35]
9% Fluorescence CQDs 5.5 18.2 ~ 1300 [36]
)67 Fluorescence SQ 4.9 0 ~533 [37]
Gk Fluorescence AuNCs Not given 1~50 [22]
He i Colorimetry Cu(BCDS)ZZ’ 3.16 0 ~220 [38]

H 6,3 Colorimetry PBNPs 0.8 3-20 Thﬁ: {:} fhn .
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50 UL A srPOOPO® “I'B
0.8 é 0.8~ § } i E
/:? 0.6 ~ 0.61 £ { . o
: 2 =06 8
& < 04f 3 N
= 04r z } g 04 3
ook P o2f ¢ < 02 i
i = ool? = 0 5 10 15 20 =
0.0 L 1 I ' L \[ALPJ(U/L) 1 . -
550 600 650 700 750 0 10 20 30 40 50 %\b&& RN RN @\@%@»é&
A (nm) [ACP](U/L)

Bl6  (A) AWM ACP(H 2] FREEMIKIE0,3,7,10,13,20,30,40,50 U/L) F77E T SN
WOLHE; (B) RN EAL 5 ACP WREEZ [H] 1 G 3R i AR ME R R IE; (C) ARIYBT(ACP 1
HePEDy 50 U/L(~0.28 pmol/L) FHHFTHIE N 2 pumol/ L) Xt Rl {40 28 Y WG B2 A8 AR A4 52 i)

Fig.6 (A) Absorption spectra of reaction solutions in the presence of different concentrations of ACP (0, 3,
7,10, 13, 20, 30, 40, 50 U/L); (B) relationship between the change in absorption intensity of reaction
solution and concentration of ACP; (C) effect of different substances on the change of absorbance of reaction

system ( ACP concentration is 50 U/L ( =0.28 pwmol/L) and interfering substance concentration is 2 pmol/L)

3.3 ImiEAF ACP &

T SRR s B T AT X SEBR LIS AR AT TR S5 R AN 2 FR . R LRARHEREIN ik S
AT BRI S5 2 | R I AN 5 AR B B S5 AR AR 22N T 5% . RIIARBIS L1 ACP L taks
I BV AE R N A B
2 AIMIERES T ACP 1

Table 2 Determination of ACP in human serum samples.

HeE Concentration (mean+SD)

No. ey AT 2 £
ATy ik ACP Kl i 70) & (%)
Found by the proposed method Found by ACP Assay Kit
1 2.15+0.21 2.1920.15 -1.8
2 3.73+0.33 3.66+0.31 1.9
3 5.96+0.51 5.99+0.44 -0.5
4 1.12£0.11 1.11+0.11 0.9
5 6.75+0.71 6.96+0. 54 -3.0
3.4 ?W%U?fﬂ%ﬂ@%ﬂ(NasVO‘,) H"]ﬁ%ﬁi 100 —

T 1) 791 4 9 26 7 A S e v B R S
Na, VO, 2&—7h S 7Y 1% B 1 I 451, Xk B 58 AN A
ARFEMEM, AR Nayvo, M ACP K fi#

80

60r
----- 1C5=1.48 pmol/L

Inhibition efficiency (%)

PPi, AT SE B Na, VO, BYRZIN, & 7 7 38 2 % in 40 5

ANFEEEE Y Na, VO, 0 ACP 36 Pk B8R, A %

FHY IC, {0 1. 48 pmol/L, Z5FFKMH  AHF5E fir i 5

AR ACP 19 A Wy 1% S48 W T ACP #1041 55 1) oF 4 6 8 10
710k . [ Na;VO,] ( mol/L)

4 % it K7 Na,VO, e SHHIRCR KR -

Fig.7  Plot of inhibition efficiency versus concentration

of Na, VO,

WL KAR T ACP 119 4 £k 5 I J5 A 7= A 44 oK it
PBNPs, PBNPs #E — i fk. H,0, & fk TMB, 5 805
VR 2 FIRE AR IR S 0 it 35 %) 78 Ak, AL 1 AR K S N A R LA RO A5 5, SE B T ACP (1 R A
K, A5 BB R A 280 T AR B2 4, B R RS A (e
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An Enzyme Cascade Strategy for Sensitive Detection
of Acid Phosphatase

LI Ping, DONG Yu-Ming, 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 An enzyme cascade strategy was introduced for sensitive detection of acid phosphatase ( ACP).
Pyrophosphate ions ( PPi) can strongly bound Fe' and thus hinders the production of Prussian blue
nanoparticles (PBNPs). ACP can hydrolyze PPi to form phosphate ions, and the released Fe’* reacts with
potassium ferrocyanide ( K, [ Fe (CN),]) to foorm PBNPs. The formed PBNPs have high peroxidase-like
activity, which can decompose hydrogen peroxide (H,0,) to produce hydroxyl radical ( -+ OH) for oxidizing
the typical substrate of 3,3 7,5, 5 “-tetramethylbenzidine ( TMB). Therefore, a novel sensing strategy for
detecting ACP based on the high signal amplification of enzyme cascade was constructed. The results showed
that there was a good linear relationship between the absorbance of oxidized TMB ( oxTMB) and the
concentration of ACP in the range of 3-20 U/L, with a detection limit of 0. 8 U/L. Different from the
conventional enzyme cascades in which the product of one enzyme is the substrate of the other, this study
opens up a new way to construct novel enzyme cascade system.

Keywords Enzyme cascade; Prussian blue nanoparticles; Peroxidase mimics; Acid phosphatase
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