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L. — o 2 A 5 B 30 B IR G 5 W B R 6, U AR AE T, = EARRSE E HOon 4K
K () S5 B EOIT AR RL (B) Ak IUHTAA ;

Horb, Brid S5 BT 4K R () B B Thae, Bk 55 & SO gk ks (8) B4 #1k
IhEe , KB iA 5 2 BT KRR (B) AH &5 A 14 A K B bR ic 4

2 MR EE R BT IR IR &, HRREAE T, Brid S5 B WO 9Kk ks (A) BHE 55 58
TCIRUSCASE T 1T WG X ) 4 K RT0RE e HL 2R AL 454

3. R IE BRI E SR 1B 2R 57 &, HASAEAE T, Brid 25 B on gk ik (A) &gk
SIURE R/ TR AR GRS, A8 358 AR 9K R o

A FRABR BRI E R -3 A — Tk (9 B0 &, FURRAEAE T, B S B BT 9K kL (B)
045 B A AL DB RO GRRRIURL J JL R A 454

5. MR AR ZE R -4 AF — T B (77 &, HURREAE T, BTid S B o 44 K Jks (B)
R A ZEHUR ML BB E K Au@Pt CulZz 5 4 K R

6. — Pl & AR EE R 1 -5 T — T T R G 10 7 v, AR EAE T, B RGN AP 3R

(1) 1l 84 Au@Pt Cut 5 4N K TR 5

(2) il B R Gk A Vs

(3) ¥7Au@P t CutZ 5 9N A TR R N A JIRE A= K VA VL A DU 70 4 R0 LA BL TSARE) 55 A 771
2 A E

T AR BRI RO TR R 7 1%, HAFAEAE T, D IR (1) BT iR Au@P t Cul 72 4R oK UKL I il %
THFAFR T DR

(1) Fe fNaBH i 2 W, 5 Hom N & A HAuC T4 (I CTABIE W , ¥t bE: Ji5 i B 55 NaBH A i# , il
B AT ur

(2) W08 (1) 18 34 R 5KaPtCTa, CuCTo AR L BR VR & ¥ 20, I ANaOH I &l £
i B BPtCuse 2 ) AR N, 5 21 1 7= W4T 88 B 2l Ak , 13 2 PR Au@P t CulZ 7 41K
i o

8. MR B RO Fr ik (9 771, AR AEAE T, DR (1) Bk i & i P B2 2. 8-
3. 2nm, PLi% A 3nm;

HLde s, 5 (1) B 4 Fh i BE AR R (1.5-2.5) X 107, A8 2 X 107M;

it , 2P IR (27) Bk R B [H) 9 30-50min, P A 39min.
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— MR e FEHTERKRERMAAZRENH

BR G
[0001] A NP8 S AR W BOR AT, 2 90 Sl 2 4 55 B o i IBC S MR B 7R 3
H N H o

EREAR

[0002] [ BE G Z R B 95 (Enzyme Tinked immunosorbent assay,ELISA) f&4¥1 K91
B B FETTE, 52 VA 57 RN A Al T PuAA 705 0 A e e e 2 -5 o T D P v 20k fe
AR RIS A 1 — PP R A R e S AT R U PR SR B BOR

[0003] R[5 EHUT (surface plasmons,SPs) se & BAPKLE I A H B FHIIER
BAT— R B9GP 5T, A6 00 6 0 e B MR USROS =y 3a i 37 3 0, W Rk dple 1) T 9
KORGS5 B A PRI LA 2 B D RSB 3 4 B R, AT R 55 80t
() RTLER R L FH () AR S0 0838 )32 FIR N, LAE AR Ak RE YR 15 B S AU L A 35 221 N
Al 5o

[0004]  JEUL4E, [ 5 g HUR AR UL (10 R 90K B , Nanozymes) ()38 & J& , F) F 4Rk
R E AL GELTSAH A5 5 BORAE A R SR (iR ik S8 A A0 B) ()8 BLEL T SABE A
WrymIn, e T 9K AR S R4 AR W R 25 A 700 R AR 4 R A0, i 1 52 FH Ri
s T, S YK QA A 4 (AUNR@P tCu) 1% 52 45 T 9N K IR R B HH 2 3 A8 AL WD e ik, T
PAAE 2530 T i R0 A A K S L ) S A Pl JEC A7) (TMB, OPD , ABTSSE) o A3 BRI 4412
WiAUNR@PtCu F T4 SEELISA, 7] SEHL T gGHN v S e 4R M - 201 245, Stevens TR ALK A& 4
ELTSAH I 2 B8 A M AL B0 18 A5 WL/ 228 B4 R oK SR , 1) F 44 1 P K RORE AR 32 ot
(R B AL AT S £, JB IR 7 I A A 10— 1 8gmL ™ Bl 271 JU A S ek 40 D (40 A ) o oA 1457 1% o
J7 i1 4 N5 B OTELTSA.

[0005]  {H - IRIATEE ARSI AZAE AT Y 1A Ry, BRI 52 1 ARS 0w PR 22 () B o (R I,
R T 2 () I G Y2 7 B, 2 T EL T SAKS I R Wi  FRIE T 57 14 A MR RS PR R
Ao BB E X

RPARE

[0006] AR B 17— Fofr A S S T IBR S B R PR 00 R AR 2 » R P 25 1 e 9 oK Bl 1R
2 EAT S £ D B A0 45 BSOS 9K R ) AR A L 22 i R B Sk SE B AR ) 431 A R R R
FERCILRL 1 07 1 — Rl 2 4 55 1 SWOom B I e PR B R S S L B A, SR T AR B I AT
AT o AR R BRI B A B4 A 5 1 GREL T SATR: JEHE S , Ko I R 0% o iy, ZhASYE S 98, 2R
Yt 52k SEAT, DR iR A R PR L TR SR AT S A

[0007] 55— T, A WY $R A Al 2 A A T B m B S R MR B 1 &, T ik &
T S5 B BOTYPIRBIRLA L S BT AR BRI B AT I U4 s Horb, 5 B SoT 9K BUR AT
W IIRE, A B BT AR BAT AL DI RE , A I A5 55 B WOT PR ORI BAH 45 5 4K
BEbRiC A .
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[0008]  JRHA AAEFE W INA AR B FEAE b, 3E4T 750 B B8 AR 10 , 12 H — Febopr 24 £ fg
B B 5 W B0 5 77 (R SR B B LI 1), 4 A% G I TG 2 WO 0 5 7 v R P A T 2
R AY B AR A AL IR AEAS 5 O E -G o ek 1 B B A Thae i
Ak Dl R (1) 5 B 30T 409 K IR SC TR AR ) 43— 1088 R BCER DN, i & Rk ) 0 0 S e s
5 4 450 T Bk A 12 W B 00 52 R B AR B 5 2 0 v S €8 JEE A RN i 1) 28 B R R 5 5 A 2 L A
RPT W ERE G, DA G5

[0009] 4l idth , T I 2 5 30 40 K SR A 5 S5 B T U A T 1T I 3 X1 40 oK Sk
Jo HZ A Z5 R, I35 S G g KSR A/ SRR AN IUR , BE— AR 1 R 4l oK Sk

[0010]  fLie s , Pfv i 5 5 ST 4N oK R B0 KB B A 18 1k DR 1) K RO Je L Ak 2544, 1t
19 A B ZRPUER I FR B T 1) Au@P t CufZ 72 4R KAk .

[0011]  BE 5 1), AR B it — Pl & 1 88 — 5 T B i il AR & (0 0 14 R R 2P 3R
[0012] (1) #ill#& AT LA IR 4R AR 0RL A K 1) 55 B ST 4K TR B 5

[0013]  fLife s , BT i 55 B9 ST 4R oK SR B A7 S Hudh i B i v PRI /N ST Au@P tCulz 7240
KRR o

[0014]  (2) il #& %5 BS WO RS AT R AR BH 2 AR A0 R 4R K R A 5

[0015]  fLidkHh , Frodk 40 K UKL AL 1% Sy 4 PR SR RN / BUR 9K R , 33— 2D AR AR 40
KRR o

[0016]  (3) ¥5Au@P tCutZ 7 4N KR  ER 4N A IIURL A AT VL A I A4 A HARE L T SAFR &5 4
TR 28 Ak

[0017]  figidedth, 250 (1) FriRAu@PtCulZ 78 4K IRL ) il &6 VA BRI R 2D %

[0018] (17 Fic fillNaBHA i £ ¥, 15 0N & A HAuC T4 ¥ CTABYA VI , i+ Ji= i & 22 NaBH4 73
fife il 2% G Bl s

[0019]  (27) ¥B 88 (1) 15 318 4 5 P 5K 2Pt C Ly CuCToFN IR ML FRVE & 35 50, I ANaOHFF:
FIZURFE B 3P tCuse JE R A KR B, 43 B 7= 1) 3E4T 8 B 4l 4k, , 15 2 ik Au@P t CulZ 7 40K
IR, o

[0020] A B v il 2% 7 B A S HUER I BB S M1 /N )RS Au@P tCutZ 72 4R oK ki , HLfE 1k
VA SR AR LR s 5 3 FH T3 D AR S TR B S5 B e IR AT 72 400 44 K B U 1) 4R 44 K
Br, FUARFR IC B BT ML B 9N KB Y FE DUSR LR » 52 M AR 49 K FIURE 72400 40 K B 5 1) 45 55 o
WA, ) 2R WA AL ) 7% A AT A e 5L, SR DM R AT 25 B e s 2

[0021]  fitikth, B3R (1) Frik () &5 P A2 N 2.8-3. 2nm, B @I A BA A& 2. 8nm. 2. 9nm,
3.0nm.3. InmBE 3. 2nm, PL1E A 3nm.

[0022]  flrifetth, DU (17) B & b Rk BE R MR (1.5-2.5) X 10™'M, B3I m] BA & 1.5 X
107M. 2.0 X 107MBE2.5 X 107M, SRk 2 X 107,

[0023] ikt , 2D ER (27) Fridk s B2 (I ) 1] 9 30-50min, 4 41 A] LA AZ30min . 32min, 34min
36min.39min.40min.45minz50min, JLi% H39min.

[0024]  SE =T 1f0 , A B B — Pt 555 — 77 1 P k) 5 FH T 4 S S T i IEK I
T 5E R A o

[0025]  SEVUTJT I, A B SR AE— it 58— J 1 BT il il R G AE A DU AR 73 B RE o
[0026]  SELAEARMEL , A& HA IR A
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[0027] (1) AR BHR LA B 6 5 AL RELT SARRAE T VA 1 JE 378 5 A R SR 350 L A Tl 14
P BE I S B BT AR , 2L FSORT 45 76 P VR 42k sy (AL TR P TR 2V B 9 T AN PA
M 52 E 3 25 158, IR D 1R SR DR L A 1 A AR E PRI A AN 2 5 S5 B BT 4 KRR & R
JIVE AR, JEA R AR, BT ISR AT, DR T PR B R TR SRl s S R i A R (T
A= vt P S T AR TSN PR TACEY i S vE AN

(00281 (2) A5 W] i A AR ) o L P T i JEK S B VR B 0 v 5 5 5 i R 7 Y2 VB B 300
JHAAHLE , ot IR R 1 PR IR T O 2 4 e U R U B 2 4R, A T R R AT R
sAE KR e .

B [E135E BA
(00291 Pl 1 AT P 1Y) 4 S5 T A m IR O Y B B 00 5 b S PR A

[0030] P2 g A A W s it 451 1 )k ) o A i BRI
[0031] W3 AR IS a2 A I TeGEs SR IA

BREHES

[0032] g 3t — 0 AR A B BT R A AR T B S AR, U 45 A B I g add B sk
Jit 77 2R — D UL A R B B AR T 8 B e B AR a3 BIR A S e 48] 9 Rl Y o

[0033]  Sjifafsil1

[0034] 1 ELA A hRE Y S5 B IB0T 4R oK SR BIY) il 2%

[0035]  (1.1) hill & 4= 5 Fob

[0036]  K50.19149g NaBHa¥& T-50mLiE 27K H AL il .0 . IM NaBHafil &K (£ VKK o
B o SR, B 1% 5 TRAE DK K IR TP F R A 10mM NaBHa 52 B2V o 457 . 5mL 0. 1M CTABYA TR
TN ZE 265mLIE JES e, 3 FIRB 40K A BE 29 . 4mL o B S5 1 8 i J8CE T30 C R ZK i 1 , 7E e
FERIIA100uL HAuCT4 (25mM) JRA 3459 fa 1B il A 600RL A K 7K ¥ H1 B HA ¥ NaBHa (10mM) ¥
o R EETEFE3 I Bl G R B 3040 2P DA [ ibid & INaBHa 2 i , 15 2 R ST N 3GK I & B, BE
IR A2 X L0™'M, BT A ) 4 it P s 6 2-5h Py 18 A

[0037]  (1.2) il % Au@PtCulZ 72 ik

[0038]  }437.5uL K2PtCla (2mM) ,120uL CuCI2 (10mM) F167.5uLFi3R MLER (AA, 0. IM) N F)
ImL 4 i PHE R PR A 38 5 S5 AR R ZUARFE 26 AF T I BUL NaOH (2M) a3 3P tCuie JZ K 4
KN, 39938 J 4 S 7= ) e 3 b B AT 4L

[0039] 2%l & 4R g ATk A KA W

[0040]  #900ul CTABAIQOOLL AgNOsHI A 10mL HoOH , V& & 351 5045 B4R 40 K ks A4 K7
o

[0041]  3Au@PtCutZFEMRibr it FE A 186

[0042]  #%0.5uLiL—F %R (Cys, 10mM) JIA 2I400uL2E 4k [ Au@P t Cu iUk Fe 44 V4 ¥, 15
30 CHY 7K E 40 3043 4f , S5 B Au@P tCu@Cy s 2 Ji , TIN0. 82uL % - BRI 2 W& -3 (2-mkie —
W AX) —2fE (SPDP, 10mg/mL) 2k 42 574k, 309 %f , 15 2 Au@P t Cu@Cy s@SPDP . i B 2/k 4l {L Au@
PtCu@Cys@SPDPH: FIHE 417K 431l o 2 i » I TuL2E 47 A TgG (I1mg/mL) FR7E30°C 4k 3053 %F
RRNRIC T E DA TgGHIAuGP tCugh Kl , B8 125 20K J5 FPBSZE M il 43 B4 FH o
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[0043] 5Dk 21 2 - bR iC BRI B A JUR I BR G T4 PO Au@P L CudZ: e DR R 4N K ks A=
FABWRURH BB S 5 AT « PBSZR MBI, V5 W T VRNt P VAL » 2 2% il o, R 1
TAE R PR 2] 7, K B ARG T AR FRIT Au@Pt CukZ 72 ik J , TN B O &b i 5 (1 £
FUBRBEAT INE 5 SN 53 22 R, BRI\ BUR 0L R RN AR 49K 00k A= K VAV, DUSR I BRIE AR
BT SR B BT RIS AEA00 48 KB 3 (1 AR 4K RN , A B3R I B BV PR 1) Au@P t CutZ e
YATIURE e A S AU IR LR 5 52 R AR 4K UK AE 400 9N K B 1 1) 45 8 s om R USe , M FH i
W A P AR A AT DA AT B, PRIUBR AT 18R] be &4

[0044]  Sijifafs]2

(00451 (1) 70 JiL 7 Ao AT o Bl 2 A2 Ot P A1) 2%

[0046] ¥ A TgG (10ug/uL) fiff £ WL il AN [ FE I N T g GV W o 1 1nL A& & UM 2 1mL
0.05M PBSZE i, 1821 G133 10ng/uL A ITgGIA TR - 1 LOOULAE & I F900uL 0.05M
PBSZz i H 15 2l Ing /WL N TgGVE L - FSALLIR , il & H1 100pg /Bl 10pg/BLAI L pg/LLI AN TgGI#E
8. FHO.05M pH 7.4 IPBSZE MR 58 2K & I 2 FLAR it = IR o B AN [ P2 1 N T oG TR 42
FRBIAFFLH , AR = ANFES FEA C I . 2 )5 4 2 AL FpH SRS S liis ¥e3
Ko ZJ57 s M 200u L3 PR (1 %6 BSAR) TG Ve 2 IR0 2/ 33 P e 7 1 IROBEAYE 55,
FpH=8I G LI 2 ALARTBHE3 K .

[0047]  (2) 455 BSIT S B M PR AG TUA TeG

[0048]  RF100RLAKEEFRHLAA AR 2 LRI L, £ IR N AN« 2 )5, 3 21K
BB (pH=28) JF ¥ 3¢k , AR £l /K 3 e 24k o 7E A AL 0N S0RL BT L (K Bl PR AA VA R
(10mL 2.88mM AAVAVR P IIAS0uL 2M NaOH) o2 i » K 20 0n L7 e A R g K ok A K v 0n
ANBIEANFLF, 10581510 S AR GN K IURE AE 400 44 K Ak MR ARL, 45 SR I 3 BT o

[0049]  pH I 3] i1, 4% & BH B Rt 1) 301 0 A 3 B2 FH 1 4 00 PR ] Ak BT vt s 20, ARV [ 2. 5
X107~100ng/uL.,

[0050]  ZR BRIk, Ak BH 4 — b4 S5 S IO R B S R B R A, A T — R
T A S5 B WOC R IR S 5 R B S S LR, I S 9 e s 1 i I R AT M, A
A 3 IR EBG S % T B 00 58 7 92 v P T A B 22 S 4 < S S A E IR B AL N F IR AN
A5 5 OKAE F OB 2 34 sk 7 B A Bt Dh BRI AL D) B8 19 25 S BOon 9 oK R S S B AR
WY~ 088 R ORI , 235K 70) 5 3k €80 JEC A R It 1 e 3 R R 4 B R 22 A R ) R AP . 2 4
[0051] 3 A 75 B, A9 R B JE e b ot St 461 R i B A R BH B PR4H 7 1 (AR R BHIEAN R
BT ESR VRA T2 RIAS R A AR R B 06 AT R V4 7 25 A e S it o P Je8 5 A ST )
FEARN G RLZE] T, WA B AR ART 23, %o 4 & B 77 o 2% D e 1 S5 208 48 % i B e 43 1)
AN BAkT7 AL RRAE , PV AE AR BH () ORGP B AN A TG 2 Y
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