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Abstract: In this study, CrylAc protein, encoded by insect-resistance gene CrylAc, was selected as the target antigen and its monoclonal
antibody and horseradish peroxidase labeled anti-monoclonal antibody were prepared. Using optimized antibody purification techniques, the
purified antibody was obtained and double-antibody sandwich enzyme-linked immunosorbent assay (ELISA) was developed for detection of
CrylAcprotein in corn. CrylAc monoclonal antibody was used &s the coating antibody and horseradish peroxidase-labeled CrylAb monoclonal
antibody was used as the detection antibody. The results showed tha the newly developed ELISA had good stability and the coefficient of
variation was within 3%. In the concentration range of 10~200 ng/mL, the linear regression equation was y = 0.0114x + 0.0768 (R? = 0.9989),
while the detection limit of the assay was 9.49 ng/mL. The recoveries of Cry1Ac in corn extract ranged from 102.5% to 103%. The established
sandwich ELISA provides an effective method for the quantitative detection of Cry 1Ac protein in corn and is therefore a promising detection
method for the inspection and quarantine of transgenic products and may have high app lication value in entry-exit inspectionand quarantine.
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Shah S5 7 XFLAAIE L ELISA V2 T4
RN AT CrylAc S H, S T P FAS R B 5
Pifk Kbt fl 158E6-HRP, Frf Kbt {EAEM: ik,
158E6-HRP {1 MG LA, 1277 1R SR AS I FR 4 0.5
ng/mL, SEEARIMTEE Y 0.1~0.375 pg/g (CrylAc FEH
BT R4S E ) . TSR 1 T Bt A
i CrylAc 2 XT3 0 ELISAKS I 51, % ELISA
for il A 2 HH T FRGUIACN 200, TR S A s
BN RAGH TR HRP ARic B, J575 (e A PR
5ng/mL, FZEPERTIE Y 16~250 ng/mL.
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FH30 g CrylAc FICry I AR A /N R T sk Gy o
IR RIS ATHAT BURISP20ZHi K, G iR
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(1) FREX4 mg HRPAT-1 mLAlizK 4, A 200 pL
100 mMEERS CIRECELAD) , 4 CHitEE20 min, &
HER R SRa

(2% _EiR VTR E T 1 mM pH 4. 485 250h b i
M 75

(3) FH0.1 MBRERERZErh i L iAHRPYE R pH N
9.0;

(4) 43516 mg CrylAbACry1Acl] s T4
IIAHRPIEW H, 4 CHittE2 h;

(5) 4k&:hn 100 Pl 4 mg/mLBREA LN, 4 “Cid
JEPFE2 hs

(6) i FpH 8.5/ FRE AN A ot LA L35 ot 47
RERELUTVE, B0 2 5 BT REB ITIE M) RN SE 58
BT A3 BbrPiias .

1.4 CrylAc W itk 3£ 0 ELISA 37 3 th 2

A

(1) PR

LB K 0.3 g NaCOs F1 0.58 g NaHCOs FHXX
KR, EFYE 100 mL.

B BV : ¥ 335 g NaHPOs42H,O . 02 g
NaH.PO4 2H,0. 8.0 g NaCl. 0.2 g KCI 1 Casein 1.0 g
FARUZE K fif s €4S 42 1000 mL.

Ve Wi K 3.35 g NaHPO: 12H,0. 0.2 g
NaH,POs 2H,0. 8.0 g NaCl. 0.2-g KCI A1 2.0 mL
Tween-20 FHWZE/KIE R, 454 1000 mLs

(2) 1k

¥ CryLAc Hifit AR R 1:100/5F0BE, 100 i/
FL, IANFIO6FLEEbRI T, 4 CRE#; FVesiE vt
B3R, 300 /AL,

(3) HA

FH10% -3 £ P4 CH AR AZ B LR MRE)
150 /4L, 1EE37 CHMAI3 hy FHERGRIEVE AR 3
%, 300 /L.

(4) BT AR EE

WEKLS g, TANSIRHLER: FREG g1
FoAKH, HIA25 mLF R, %3%10 min; 4000 g L
10 min, B3 A TG

(5) JmFE

IR BRE R0, 5 ng/mL. 10 ng/mL. 25 ng/mL.
50 ng/mL. 100 ng/mLs 200 ng/mL. 300 ng/mL#1400
ng/mLFICry1AC 85 FIARAE Sl K AR BA R K FES
7 inCrylAc, 100 /FL; 37°C, iRE60 min; JA¥EHK
TEVEE ARSI 300 fL.

(6) InEgFrpTig

I\ BEFR PR (1:100) , 37 'C, iRE60min;
VeIs Ve M b 3k, 300 /L.
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Table 1 Determination of serum antibody titers

HE 10 po/mL Cry1Ac &.7%

1 pgmL Cry1Ac &L7%

0.1 pg/mL CrylAc &%

F4  CrylAb #£4t CrylAc # 4% CrylAb ¥4t  CrylAc ¥ i CrylAb ¥4  CrylAc ¥4t
10t 3.543 3.711 3.267 3.464 2.711 3.013
10? 3.567 3.874 2.962 3.122 2.163 2.642
108 2.984 3.331 2.062 2.431 1.488 2.054
10* 1.764 2.634 1.563 1.899 0.892 1.477
10° 1.035 1.762 0.877 1.231 0.571 0.853
108 0.663 0.993 0.442 0.752 0.223 0.471
107 0.341 0.448 0.273 0.344 0.073 0.189
108 0.124 0.217 0.105 0.147 0.071 0.076

L= ER CrylAc #EE (01 pg/mb. 1
po/mL A1 10 po/imbL) GLBiEEbRAR, Ifis FRe (4 e
10%~108 Y5 B N, R ELISA ()543 B 52 CrylAb

A CrylAc HIFTIIE Ry, 45 RIE 1 FoR. WLLAE
H, E=DAFEREBIREE T, Bl SRR
IR, Firf3 OD (EAIZHT B, 1%RIEAR = 2.1 1%
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(R CHEAR AR JERAE 4 0.087) 5 ILIERTE 107 B L,
RO R SRR EOR, ATAMT N — 22 5k .

2.2 HLARLEAL T ik PO X A A

XFTHAFH) CrylAc B yeBERLG, 7l 7
IRIREITIE Protein G ik, BilR¥&TIE 5 Protein G
S G IR AT 2k, DRI S ieik 2t 153
F1) HRP FRiCH) CrylAb B va A Juraliffs, F
AN R AR TV AT OSR]I CrylAc
FH (100 ng/mL. 50 ng/mL #1125 ng/mL) Fk&,
SIS EER WAR 2 Fow. fE=FMOAFImaife %4, —
WAL S BUALER T 100 ng/mL CrylAc EEH
R, OD {H (1.474) & T il #ei e (OD {8 1.333)
1 Protein G #lift. 5% (OD 18 1.385) ff3¥) OD 1A
[F#E, 50 ng/mL 125 ng/mL CrylAc AT E, BT
SIS RS Bk —5. BlbsEgarh st TR
VE S5 Protein G 24k P Atk 7R, Ik ik itk By
519 5.0 B LA T Je 8 s aeh
< 2 MBREUTUE . Protein G Zhift, A KAIRIRIERE]

WK CrylAc EHEAJ 0D &
Table 2 OD values for different concentrations of CrylAc
protein determined using the antibody purified by ammonium
sulfate precipitation, protein G purification, and two-step

purification methods

CrylAc FUBR % Protein  ARLER &c+Protein
/(ng/mL) B G #ib G #4fk
100 1.333 1.385 1474
50 0.742 0.830 0.869
25 0.410 0.430 0.596
0 0.238 0.166 0.226

E: RIS A AL HARA CrylAc ¥ LSRR, ik
) BB e U ik vk ALAF 269 HRP 477849 CrylAb ¥ 521 ik,
P AF AR AR B ¥4 1:100.

NT =S ATHUAR RN e, SRE HE DL
CrylAb FsgFEHTAR N LTI, TREREITIEEAMETS
F1Y) HRP FRiCH CrylAc . sdBEfii ur i, H
T =PRI CrylAc 25 (100 ng/mL. 50 ng/mL
H125 ngimL) Hal, 455 W3R 3FR. HEL CrylAc
BT RN B LA LS RA L (R 2), FTLLE 1,
F& 100 ng/mL CrylAc £l OD fERg =5k (CrylAc
Hg BEPLACH B BTARRT, OD {4 1.474; CrylAb
B RN B HTAR, OD {EN 1.876), HARW
ANHRERINE OD {EAH M. AL, WL, WFHT
RECHTT %, #RATLART CrylAc B AR . 76 )5
SEf sz, BRATESE T UL CrylAc BB fLiA AL
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P, HRP ARICH CrylAb 55 A Rl i gk
AT R AT
7 3 CrylAb BT EHIA RE I AN EREKRE CrylAc R
HY 0D 1&
Table 3 OD values for different concentrations of CrylAc
protein determined using CrylAb monoclonal antibody as

coating antibody

CrylAc #,4% CrylAb
/(ng/mL) ¥ % SR
100 1.876
50 0.884
25 0.594
0 0.292

E: BB PR AR s AT 2189 CrylAb £
FESUR, M MBARA BRBR il Ik AL 138 6 HRP ARiT ey
CrylAc ¥ &bk, PAT SRR A 1:100.

2.3 FAUHK G ELISA J7 ik iy AL B4 %

R 4 FRE R ELISA SEMIZE Cry1Ac BERREMMER
Table 4 Stability of double-antibody sandwich ELIS Afor
CrylAc protein quantification

CrylAc OD 14 C.VI%
25ng/mL 0.522 0.572 0.547 0.531 0.561 0.553 0.6
50ng/mL 0.834 0.812 0.822 0.836 0.841 0.827 1.2
100 ng/mL  1.423 1.377 1.402 1.385 1.412 1.391 2.7
T IPT R JEt ELISA V5T =FiA[F
WP CrylAc (25 ng/mL. 50 ng/mL #1100 ng/mL) f1]
W5E , BN EEPATINE 6 UK, THE AR R REL(C V%) .
M 4 s @R LA |, X7 25 ng/mL. 50
ng/mL F1 100 ng/mL Cry1Ac ZH Il E, J7ik A 5
RBOYHIN 0.6%. L2%F1 2.7%, X FTEE IR
Prikdes ELISA VLR ey, nTBHF CrylAc &
F A E A

24 AR0E &

B il — R SR FERRFE CrylAc SR ARIE SIs iR

(5 ng/mL. 10 ng/mL. 25 ng/mL. 50 ng/mL. 100
ng/mL. 200 ng/mL. 300 ng/mL F1 400 ng/mL), FiffT
FESL PP I ELISA J5 ik iEATIN5E , ARFEAGIN 45
B DUREENREAAAR, DAROGEE R\ AsER, filbnite
ik, g5 R 1 s . WK la Fos AL LG
H, FEWR FEVE LA 5 ng/mL~400 ng/mL AN XA 1Y,
18T 10 ng/mL 1% T 300 ng/mL i, Ze RIS AR 1T o
FE R B Ll 10 ng/mL~200 ng/mL f X3k P, MR 2%
PEENEA S, 1522614 BIH 2y = 0.0114% + 0.0768 5
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R?=0.9989 (& 1b). A4 SCHREA A MR (it 505 15,
RICKE 2 2 PP B ARN BlbrAERT Ze 1, THERT ISR
BRI 7Rl B o AR S50 A5 25 P 3848
0.185, fRAZIZVERNA TR, 115 S AR
9.49 ng/mL.,
a3sr
EXINE

25 e *

] 106} 20} 300 400 S0
CrylAcH TR ¢ (ng/mL)

b 25
=001 145+ 0768

a0k =0, 908
o L5 T
=
=
i 1]

(1]

(1K} 1 1 1

1 a0 100 150k 200 250

Cryl e FHOE ( (ng/mlL)

1 FFTEIIAY ELISA FEMEAREIRE CrylAc £H
Fig.1 Measurement of different CrylAc proteinconcentrations
using the newly developed ELIS Amethod

E:oar YK b AEWKe

2.5 SRR A

#* 5 HMH CrylAc EH 2RI
Table 5 Detection of CrylAc protein content in samples
e _ODAME. HHAMFRE(ngML) = E%

#510.0825 0
Ha P 05465 41.2 103.0
a3 1.0120 82.0 102.5

E ML A BRMSRIE; P2 S 1 RIRZ
A 40 ngmL CrylAc & &; C#dt 3 h 45 1R BUR Fm 80
ngmL CrylAc & 4.

B BT ST R PTAR YL ELISA VAT FOKFE i
i CrylAc R E R, s OD EAANFIE 1b
FIFRAER 287, 1157 CrylAc FR ARS8, 45 R ILE% 5.
SRR, W S e X s R 1 R OKEE
FERBIEARIEIE] CrylAc BB, TR KRIREGH
NN 40 ng/mL CrylAc & F g , A A3 2 (iR N 41.2
ng/mL, THEIECEN 103.0%. [FEFEH, 7EHE K

PEEUR RN 80 ng/mL CrylAc 5, Fillf55] 1)
W 82 ng/mL, 1T [FICEN 102.5% .

3 &g

TE 1] 4 B SR B RN HRP B bRHUA. LAk fik 4t
e J7 I EER b, ST TR oK CrylAc SR HE
IR0 ELISA RTINS . I iR iy, Wl
TEAR S RHUE 3%LAN . 7F 10 ng/mL~200 ng/mL [
FESE BN, PR H 5 2 N y=0.0114+0.076¢
(R?=0.9989), FMERA 9.49 ng/mL, & AKFES
CrylAc & EIRIIZE [ ARAE 102.5%~103%: [ A
WG SRR, Bz U IE 0y ELISA TN &
Kb CrylAc SEEHYE SR lse gt AR B, wf
B R — T P E PRSI 2 - S R = o PR B
75 N 35277 RS 36 A 8 AR Hh A e v 1 S P AR
fH.
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