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L. R B 592 PCR A INFE i s Gedly & s g v, AL

(1) BUARF I ARV 5 )45 b DNA- AR i B ECA) 5

(2 Fam] 51D PRs 7 1t 45 TR 18] 8 76 SR b A InARe DA foR bR i DNA- it
ARSI, AT SE A MRS A RO, SO 5E R PR

(3) PRI SE AU » TN PCR [ MAK Z2, PLBRIC DNA S ARAR , 37E4T SN 9 )6 52 & PCR, 73 3]
CT1H ;

(4) ARYEARAE IR, R CT {1 AT B AR U 25 &

2. WOBURIELSR 1 BTk 6 77 v, JLRFEAE T, BTl A ich DNA- b v i 40 EC 420 16 ol 4% 5 v

(L. 1D FERFAARE S 5 TN 5 5 RIS B I I N (R 55 [ SRAS AR ST A9

(1. 2) ¥ Prid b RTS8k i BB, SRR IR 1

(1. 3) ZEARIC DNA JRA 5 N 57 s 2L 8k 37 w2 28, SRASFR 10 DNA 7 2E)

(1. 4 ¥ EBER B 55 DNA RT2E I, KA Ik A5 id DNA- bRt B A -

3. WIBCRIE K 2 BTk ()77 1%, HAFIEAE T+, A id DNA RSS20 41 SEQ 1D No. 1 FR.

A WIBCRIVEESR 3 il () 751, FERFIEAE T, SN 98 5t 2 = PCR RIS 19020 -

WS4 57 ~TGACCATGATTACGAATT-3’ ;

US4 5 ~AGTCACGACGTTGTAAAA-3’ o

5. WIBURIESR 3 Pk (1) 7732, HARFIEAE T, SEIN 98 62 & PCR R VFRFA :94°C HUAR It
30s ;94°CAZ 1 205.52°CHEM 305, 72°CHEH 155, SIL 40 MEEF ;72°CARELIEH 10min.

6. UIRCRIER 2 Brid ()77 7%, JRFIEAE T, SP IR (1. 2) FUBIR (1. 4) ¥R AT NHS ¥75 14 g
o

7. WIBCRIEESR L i (9 7732, JRRELE T, #4 bR i DNA- ARvE S BRI 22 107 f5 7R
RFIIARE S DAL L LVRA S IMNBISCRE R, AT e 4 P25 6 UV

8. WIBRIESK 1 BTk i 77 v2:, FLRRAEAE T, P bt ith 2 () i) 4% T30

(4. 1) il % — 2R P 260 BT 43 A (A DA bR U i

(4. 2) ¢ FTR Fr IR VE S 5 AR i DNA- FRUE SR LAARRRLE 10 L VR A InANEIE 2
AR SR S M4 A IPUIR I SO BT SR A G RO, RO 5E S PRV 5

(4. 3) YEBSEHUE , I PCR [ BVAK R, LUAFR I DNA 4835, AT S ¢ )t 2 & PCR, id
X CT 1 ;

(4. 4) 2 FI#3 3 CT {5 5 17 TR S 5 X B(E 2 EAH QAR i 2k o
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A EERE POR mEmP iSRS SN A%

B
[0001] A<k WY T I BE 75 G PAer Tl A, HARSS K —Fiob Y ELH S e PCR KL JUFE i
RREE 7/ R A PIRE

BREA

[0002]  FREE iS5G TR B ARG ST I ) AR AEAF IR 8 DL R B A fa e 7= A 5 i
(R it o, YT Il (SALD A& B — M IS BE ISR, IR o FH TR 7 SR
N S PE IR R G o T R R MR RE S A A, kDB g & B, 15 e Y i
PRI g 6 N A0 22 TR B FRAERRLES I s KT, I 2 B N SAL 208 AR e A= AN
sz, ARG H I L SR B BZ D X, 7 3 LA gl H S i . BRI AR 3R
72 A B2 A K Oz 2551 4 25T 25 A R A v e an, s rh & BT
Ty N AAARE FREAF A 78 L0 LW R 400 T, 32 B WM LA R e 2 MR B 1S 2 3 5B 98 e e i oL
AP « = U LLACAETE R B 55 o T A X SRS Y i BR8N (B0 AR
JRIE 1 B K BV AR B e Bl AATTAE IS K FR 4 e BOROBE 22 1) N TP 2a T B AR TS PR DA A
SRR B, PR, O T SEAERA B SR A 2R R TS AN s b, B L T
PO | RS e R R 7 VR TN e AR CAn R L IIURE SR DL BB BEAE ih (K A+
B TS A R

[0003]  EWAT K I PR 555 775 e o 25 B 1R 7 VA R AV DX FEL VK AR L U R
T TR RGO TS R R R OB (% — T IR FH Vo AFLR IR SR8 73 A7 T VT AL P 52 2% 6
I 22 HoleA iy o FHECZ TR, BREIEG S e FUA e S M i RBHORE e PR A S ARG e A IR M
A AL FEAHXT 7 B A Ao (ELI , B AT TR B SR I AN § iy, A7 b B 7 — 2E g i R
TRURE RIS I T34

[0004]  %$% PCR (Immuno-PCR, IPCROH Sano 5 A4, s A PR HT A S5 R S 14
PCR 41" 58 5t N 8y 8 v R M T S S Py — b R 0 S A I R AR, 32 R PP A0 465

[0005] () HiJE + EWFEAHUA~PUR - EWRERMLBEEZED

[0006] (D MZEAER—PUR - EMEMUDUE - KFERZEEY

[0007] (=D MAMFEAL DNA —~HiJs — AW HREMATUA - SR G5 - EWHREL DN &)
[0008]  (JU) PCR 4444k DNA #53 «

[0000] Kt HHtR &S MRS S e PUA T I &R 7 7 SR DNA &5, FHUEAT PCR 41, It
€ AT BT, AU = T ELTSA M RTA. {H H §T %% PCR EEA K Z 4N T 2 M &
EAEEZE AN, H TNk 705 (O3 15/ T 1000 TE 2R WD Kl RIS AR XS 88D

[0010] 3 @Mk (H.-Y.Chen and H.-S.Zhuang.A Real-Time Immuno—Polymerase Chain
Reaction Assay for Detecting Polychlorinated Biphenyls in the Environment.
Analytical and bioanalytical chemistry, 2009, 394, 1205-1211. ) AJF T K H %% PCR
KR RE f rp 2 UBCR, RSP IRAS (PR R bk S 1 (R 2 SO
Se PN bR L =PI ISR AR — I E Y Z0hr1C DNA—PCR §7 1

3
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[0011] %5 ¥k)@ T3 S i PCR YA, HBLA HoAR A FAt S PCR J5VAAHIR], a2 il i A=)
R ERMBARGAR AU S DNA JER, H— D28z 7ol L & A E = 0 1, X
CAHERRASIN 45 R b 2 A7 AR DR ZE [ m] BEME, 10 HARAS IR D BRECHT, AR T 52 o

RIAAE

[0012] AU BHERIE T —FhR) A BB 9% PCR R MIRE S vs Gy & B I 77 V2, %0 VA0 18
fia] B, FLASIN &5 G SR S MEFHMERf T 35048

[0013] 7| H B #% Ge iz PCR KIAE b s Gl & d i 75 ik, g

[0014] (1D HURFIUADFRAE S, H 25 FR i DNA- ArifE it S 504 5

[0015] (2D 5 0] 5 £ U0 RE 5 1tk 25 & (B ok [ e 76 SCRF ) b % I Asr D0 A 6 A AR i
DNA- B AR B4, BT Se 4 MRS 6 IO, N 56 B Bk

[0016] (3D YEETEHUE, M PCR JWAK FR, AFRIC DNA 94, FAT SE IR 52 7€ & PCR,
23 CT 14 ;

[0017] (4D ARAEARAE IR, R CT (8 TH BRI RE 5 P A=A i 4 &

[0018] Ak BN XA A i i e it ar T —E B % PCR IR R, L “Rr Rt
AL — w4 25 5 —PCR Y347 = AN D BRI AT 58 B R A St A A 0 4 & &2 RS, 5 L0
SRR I bR UE S B 5 DNA R R, RAE R VAR R b g | N AW IE 2 7 7, PURPLIANE 7 45
Hr s RORHE Ry T ARSI R A A Pk

[0019] AT IR AF UAE 5 AT LI A A S, W R FE S RESE, W DU PRETAE &, a0 /KAE, LA
o FTRVE g TR o B/ T 1000 R AL A, XAV B T AR B R A E
ELASA i _F, BRI JEik IR 1 ELTSA BOARBEAT & A .

[0020]  BEECL) b, BTl bric DNA— bRv S e 1 i 45 50

[0021] (1. 1) fERFIMAARHE S P 5 I\ 5 5 RAE B a I RN M 2R ], SRAFARUE AT AEY)
[0022] 5| N5 SHRAEE AL S N IKEE B, (8 T AR AT AR V) SRR B B SRR 2k
fEIC, 1 ELIE N T R ARV i B R A B R R AN R T LR R 5 INT7 A — RO 0%
PETT SR IIARHE S NN 10 UV R IR, /N oy PR B 5 5 RS s 2k
S5 8 f 9 B B S5 R T AR e SR A

[0023] 1R NARIE, Prid 2k A o 2k AR B

[0024] (1. 2) ¥ Pridbrd RTS8k 8 B, SR B 1

[0025]  {ENARIE, SR A NHS 35 Pk Bev2db AT (R 6, PRk 2 B mT 6 FH BSA. OVA B KLH.
[0026]  (1.3) #EFRIC DNA [P 4R gl N 57 @2t ak 37 sz St , RIS FR 10 DNA RT4E4)
[0027]  HR¥EMATAEY 5 EAE BREE , Bufk i O MR B BUR Y A, M E TR EE
T FIEBARIC DNA B3, FHAEFRIC DNA FER P gl N 57 SRR dek 37 ImaE 2.

[0028] %z PCR T ¥IFRIC DNA 43— W] LLIGFEAEAT DNA, {HZLARAE DNA 4E A7, H VA BT
Bymtt, HOR W] R AN B 32 A A i ] REAZ AR 1K) DNA, — AT 126 H BURE DNA B PCR 4. A
R WIFRIC DNA (AL 4140 SEQ 1D No. 1 Bz (& BIARIC DNA 7 A 24 57 s iR Sk
[EIAR I DNAD, 2 BL HSA R BRI 445, LA SEQ 1D No. 2 i) B 514 RIS 1 57 3wl A
FHD FSEQ 1D No. 3 Frzn i RS kAT PCR ¥ H3R1F 1K) PCR ™4

[0020] (1.4 KB IBER 1 5 FRc DNA R AE IR, SRA3 AT A ic DNA- FRUE S AR .

4
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[0030]  fEN4Rik, KA NHS 3% Mk Meyk b AT Bk

[0031] 48] fur, 1) AR & BH 5 256 Aer DA o A b T B CSALD 15 = AT I 5 B bl
DNA-SAL B4 (A6 3 77 VAL

[0032]  (a) 7E SAL 5| NFREE, 43 3 SAL 7 2E4 s Horh, ml DUk FH X 2 5528 IR BUIR LR
LBV N R I NR

[0033]  (b) A SAL 7A=Y FIRFEE S BSA SR LRI IE Y, 3R15 BSA-SAL {54
[0034] (o) hil#&Hr 57 v FEHIARIC DNA 7424, 31K BSA-SAL {554 5 b5 c DNA #7424
B, 75 31 bric DNA-SAL B4 .

[0035]  $JAFHRic DNA- ARV S AR IERAD 5 » KPR ic DNA- ARy S AR BRI R 28 10— 1 F5 R R 1 fr
DUFE S DARFREE 1 LIRE S, I B 2 AR R bR I SCR b, AT e 4 856 ROV JiT
SRR AT 3 S g% PCR B BALAR o 5w M58 MG JEAT R B 25 A I A AR A
FFR I DNA- b St AR A, 0 T HER MG 045 A IO FR I DNA- AR S AR e 1 & B AT R
NI

[0036]  PRERTERUE A PCR RN AKRFR , LAFRIE DNA A #AR , LA SEQ 1D No. 4 Frznir) B 51
Y)FI SEQ 1D No. 5 Jrzs B e 5 kAT SE I 5% 6 i & PCR, £33 CT {H ; AR IEARvE i £, F)
A CT E T AT IRE & h R A B & &

[0037]  SZE ¢ 56 52 & PCR R AR T 4 :94°C TR 30s 594 °C A5 PE 205,52 °C 4E{# 30s.
T2°CHE(H 155, Mt 40 MBI ;72°C LR 4E/H 10mins

[0038]  FriR At h £k (1) 25 775N

[0039] (4. 1) il & — AU B S0 B 40 A0 A DU D bR i

[0040] (4. 2) 4 FTiR 45 T b v i 5 b 3c DNA- vl S A BE DLAA R EL 10 L3R4, A
B 2 A 7] 5 R YR e S S PRI S R D, AT Sa gt S5 G RN, RN 58 R B
¥

[0041] (4. DPEBRTEHLT > IIA PCR R AK ZR, LFRIC DNA 9854, BEAT 55 I8 % € & PCR,
P03k CT 11 5

[0042] (4. 4) 22115 2] CT {E 5 FF I bR UE S FE (R BUE 22 1B AH DG (R ARYEE £
[0043]  SEUAEHARML, A K HEHE RN

[0044] A BHEEST T A A HE 9% PCR IR IIABE R S B —V5 & m 7 v, AR
“UER PR —E P 455 —PCR 187 = AP IRRI T 58 o PR AR S A R I B 2 A
W, FF H IR eI bR v &b BB 5 DNA G, RAE IR N AR R g N A 84 1, LR BT
R Sl B, ROEE T RS R R R 2k o

Ff ] 152 BF

[0045] & 1 ub T RGBT A i & e i

[o046]  [¥] 2 Jy BSA iR — V0T JEBEB B Bl & AR

[0047] W& 3 SRR VDT REBEARYE S 5w 455 )5 11 PCR I 34 1t £, Hor, A Rn RoR%¢
JGBRAE, cycle 7w PCR fEHEL ;

[0048] [ 4y EHH: 5% PCR AL S P v T e B i bs i th 42, Hodr, CT Ron A
PCR #9259 Y615 5 B 1A W i B (8 I BT 8 0 G R 5 Log (COOZRRFFIINFE & Fh A5 4

5
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WP IR 50

BAXHEA

[o040]  SEjiifs) 1 HRE Az PCR AN SAL )5 &

[0050]  1SAL 1A= 4%

[0051]  DAXFEFEIR IR N RS, 78 SAL Lol NI, fr Ak FR i 1 iR, G LLUR
® .

[0052] (1) #f 1mL.2. 5mmol XJ 25528 RS T dmL 5%NaOH ¥ T, 4 CHEFE T4, SRAF AT
AT PR 5

[0053]  (2) 4 3mL.3mmol ] NaNO, 5 2. 5mL. 12%HC] ¥R IR JiT » 323 1 0 B4 & L 5 /Y
B T B BAL L, 0-4°C RN 2 K- JEM R AR W 5, b B R Z Tk RV

[0054] (3D ¥ 2. 5mmol [¥] SAL % T 3mL ZJiEH, FF 0N 1. 5ml 10%NaOH %5 ¥, 4 °C i $F: 7l
7%, 1331 SAL ¥

[0055]  (4) 433 1B EAL B i N2 SAL ¥ 3, Pikk smin J5 FF N AR AL ) Y
TERERALEE, )N 30min, RIS E s T B IKARAR KRR o RV, ThIE S 15 BIER R A
VES FCBE / K (1 s1, v/v) 4 i, 13 BRI SAL {74

[0056]  2BSA-SAL BB I 4

[0057]  RAIVEMEBSIEAE SAL T4 B S BSA S EIE(E I WV, 3R15 BSA-SAL 18
e, e R 2 B, AU LR AR

[0058]  (1)#%ZHE EDC (1-(3- ZHEIENIE ) -3 LMk — W IR R 6D :NHS (N- B AL BRI
WEVHZ) « SAL fiTAE4 =1 < 1. 2 :1 (LR, 23 7 FRH EDC3. 8mg NHS4. 2mg. SAL 744 5. Omg,
R E /DR DMF (R IIL %5f#, 37°C T stk 1. 5h 193] A ¥ 5

[0050]  (2) FREX 3mg BSA 2511 SmL PBS Wi, =i FHiHE, 1593 B W

[0060]  (3)HHK By 13 B OB A= A VIR I 0 T AT e I8 B e KD, 1 A Wi
W REZAS HUMA S B ¥, 57 A UM SE A5 BRAREL I, TN 4 CH&AF T RNV 5

[00611 (AR 0. 01M (¥ PBS ZE 1 (pHT. ) AT BT, BT 5245 , 1531 BSA-SAL %7 »
[0062] 3y 5 iR FENIARIC DNA T A=) Il &

[0063] LA HSA FERRIARIN, UL al/a2 514, H PCR CEATH 1, Hr,

[0064]  F3514 al :5° —COOH-AAACAGCTATGACCATGA-3’ ;

[0065] RS54 a2 :5° ~AGTCACGACGTTGTAAAA-3’ .

[oo66]  FHGIARA -

[0067]  PCR JVAKZRA :

5y PRFI
10xPCR 28l (FEEE 1) 10 uL.
[0068] dNTP Mixture (5% 2.5 mM) 10 pL.
al 2 ul
a2 2 ul
PR DNA 2 ul
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Taq g (5 U/ul) 0.5 uL
ddH,0 72.5 uL.

[0070] P HEFEF Ky 94°C AR 4min ;94°CAEYE Imin 52°CHEfH 30s.72°CZE(H 15s, IR
30 R ;T2°CHREEFE 10min, )5 4E 4 CIRER .

[0071] 3@ ik DNA B FLUK A o2 45l IE A S, SR I (RISt &dbAT 2 el , 153 21047 57
IR FE BRI DNA, K4 200bp, AR1C DNA FIBREEF51) 40 SEQ 1D No. 1 7R

[0072] 4 FFict DNA-SAL {8 B4 (1) ) 4

[0073] SR AIVE T MEVZH BSA-SAL SFR1c DNA A me, GG LU TF 23R -

[0074] (1) HY 20 1 L kric DNA f72E4) & 180 u L IR 2L 22 i P, i\ 10mg/mL NHS /%
st Lfo—EDC % 4 u L, 4°CiE4k 10min, SRIFIHALIR

[0075]  (2) HY 20 1 L16. 5mg/mL [ BSA-SAL VI AT A, T 4°C FiRAHEHE 2h ;
[0076]  (3) HAERE 70 T84 100KD (Y-8 I X s AR TR U8, B 25 2 R BB B R R
BT b (1) R A, e e S R B A &7 5mM EDTA [¥) 100mMPBS 22 MR Vi , 15 BB B 10
FRic. DNA-SAL 18547

[0077] 5 HHTES iz PCR JTiEHI AL

[0078]  (1DFHRRIR EhZZ MBS SAL S s BRI 2 1 v g/mL, B 30 1 L/ LN #5% PCR
B, T 3T CAaY 2h;

[0079]  (2)HH pHT. 4 [ PBST ZE M (5 0. 05%Tween—20 f¥) 10mM PBS)WES 3 K, £7K% 3min,
P pH7. 4.5 0. 4% BIIE Img/mL #EFA K DNA (1) 10mM PBS 3 22 T+ 37°CEHHA] 1h
[0080]  (3) T4k L R AT (¥ 6 PCR A, N 300 L 8 10 M BE KD IR 4 h &
bR ic DNA-SAL &4 LA J 30 u L AN[RIK A (10Fg/mL ~ 10ng/mL) SAL A, T+ 37°C
[ 1h J&, H PBST 2 (pHT. 4) Pk 5 I, BHK 3min ;

[0081] (4D [a]PEF4+ ) Hs% PCR & Hh I E & PCR R AR FR, FH 98t 52 & PCR ACHEAT I
E

[0082]  sEH PCR RNAAR N :

[0069]

[0083] M4y A
SYBR Premix Ex Tag™ (2X) 10 pL
bl 0.4 ul.

[0084] b2 0.4 uL
Rox Reference Dye (50X) 0.4 uL
ddH,O 8.8 uL

[oos5]  Horb, BS54 bl MIBREEFF) N :5° ~TGACCATGATTACGAATT-3" ;

[0086] U514 b2 HIBRIESEH) A :5° ~AGTCACGACGTTGTAAAA-3" ,

[0087]  H MEFEFE A 5L 94°C S 30s, SR T 94 CAZME 205.52°C ZEH 305,72 °C 4L
158, 3L 40 MG ;72 CHRELLEM 10min, J /5 7E 4 CIREF.

[0088]  SEZINH2 % 5E & PCR /Mt 4h Sl 3 A 4.

[0089]  FHHI&| 3 & 4 43 H A S it 461 11 4 % PCR kvl i 4% 24 :y=12. 82+1. 05x (r=0. 997,

7
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n=3) , Horf y g PCRAGINIREL, x M Ar DAL S SAL WREE (Fg/mL) AT EU{E . A S %) SAL
IS I R A 1R 3] 46Fg/mL

[0090]  XfEEA 1

[0091] % M 3 R (H.Wang, Y. Zhang, H. Li, B. Du, H. Ma, D. Wu and Q. Wei. A

silver-palladium alloy nanoparticle-based electrochemical biosensor for

simultaneous detection of ractopamine, clenbuterol and salbutamo.Biosens
Bioelectron, 2013, 49: 14-19. ) A FF I 535, £ SAL 17 i, JLRBE R 1. 44pg/mL,
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[0001]

[0002]

SEQUENCE LISTING
<110>  BUM % VA I F ARA BRA )
<120> M E#E SR PCR AIIEE & s ety & B 71k
<130>
<160> 5
<170> Patentln version 3.3

210> 1

211> 211

<212> DNA

<213> ANTABFS

<400> 1

aaacagctat gaccatgatt acgaattcga getcggtace cggggatect ctagagatte
teagtatett cageagtete catttgaaga teatgtaaaa ttagtgaate aagtaactga
atttgcaaaa acatgtgttg ctgatgagtc aaatcgtega cetgeaggea tgeaagettg

geactggcecg tegttttaca acgtegtgac t

<210> 2

<211> 18

<212> DNA

213> AN TABTH

60
120

180
211
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<400> 2

aaacagctat gaccatga 18

<210> 3
211> 18

<212> DNA

213> ANTAHBFH

<400> 3

agtcacgacg ttgtaaaa 18

210> 4

<211> 18

<212> DNA

213> AN LAHTH

<400> 4

tgaccatgat tacgaatt 18

210> 5
<211> 18

<212> DNA

213> AN THBTFH)

<400> 5

agtcacgacg ttgtaaaa 18

10
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HOQC_@NHZ NaNO,, HCI -
= HO,C
0-4°C 2 N2 Cl

& OH
O NH
HN
oo
CH4CN, NaOH ag.

K1
0
NH OH N—OH
O g
4@»002 EDC, DMF

,BSA

_NHyBSA X @
B

K 2

11
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100000
10000
%
1000
100 :
" & g ] 12 i L] Eowm & o & oW W |-
Cycle

log {C)

K 4

12
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