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Abstract: To investigate CrylAb/c protein residues in marginal water regions of transgenic cot-
ton-producing areas, this study focused on 15 sampling points from three provinces of eastern China using
random sampling. We sampled three consecutive years during the flowering and harvesting of cotton, respec-
tively, purified CrylAb/c proteins in these samples were detected using the ELISA (enzyme-linked immu-
nosorbent assay) method. Results showed that: (1) The highest concentration of Cryl Ab/c protein in marginal
water reached 0.4 ppb at one sampling point. At the other four monitoring points, the residual concentration
of Cryl Ab/c protein was less than 0.04 ppb. (2) The closer the cotton field, the higher the positive detection
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rate, and the positive rate was 13.3% in the cotton field canals. (3) The positive protein detection rate was
12.4% in planting fields that had been planted for more than 7 years. We also found that during the harvest

season the positive protein detection rate was easier to detect than during the flowering period. Our find-

ings indicated that the Bt cotton-producing areas should be properly monitored during the harvest season, in
order to reduce the potential impacts of CrylAb/c protein on the marginal water sources in transgenic cotton

producing areas.

Key words: transgenic cotton; enzyme-linked immunosorbent assay (ELISA); Cryl Ab/c protein residues
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VIP3AZ XM H . WAk (Heliothis assulta)-
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KF(P > 0.05), HAZE R Cryl Ab/cE H7ERE H K
PR -3 b ) RBAGGRASE, 2015). Lius(2009) 1 #%
BRE K PT H ME B 5] (Arenicola cristata), RN
W ] AR P AR P A S BRI RN

% BOIEEY) i B A AU AT BLIdE e FEAR PR
Gy REATIE AT N R, UGR A HERR
A H A AR W3 2 4 AL ESK I 3k 31 ) B K A
o HAh, BRI AER . VRV AR AN B R S
SIS NIARIT K . BeER AT T K, X Af
AR K 35 A 1 7K AR AR W B ik 2 Be B I AT RE



512

LG HIR =B Br KR AERE N I bRk A& Cry 1 Ab/e 8 A5 B RS2 1375

(Viktorov, 2011; Carstens et al, 2012). A W 7T K BH,
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Table 1 GPS coordinates and water sample number at cotton cultivated areas in three provinces in eastern China

i X

Cotton cultivated areas

Lo

GPS coordinates

ANTF I [ B SRR 4
Sample number at different time frames
2012.11 2013.7 2013.11 2014.7 2014.11

IIZR48 Shandong Province

8 =W =1 Sangingsan Village of Dongying City
TEINARBER Songlou Village of Dezhou City

EM B XA Nanzhao Village of Binzhou City

HE N FFJEAT Taodian Village of Dezhou City

EM P A Xihuang Village of Binzhou City

YL#4 Jiangsu Province

LI LM RL2BE Jiangsu Academy of Agricultural Sciences

32°2'17" N, 118°51'50" E  52(ABC) 91(ABC) -

37°52'48" N, 116°20'11" E 72(ABC) 80(ABC) 10(ABC) 42(ABC) 96(ABC)
36°54'37" N, 115°55'56" E 58(ABC) 87(ABC) 25(ABC) 43(ABC) 97(ABC)
37°41'7" N, 118°5'22" E
36°56'15" N, 115°57'24" E 73(ABC) 82(ABC) 11(ABC) 44(ABC) 99(ABC)
37°52'5" N, 117°46'11" E 76(ABC) 83(ABC) 9(ABC) 45(ABC) 100(ABC)

75(ABC) 81(ABC) 8(ABC) 46(ABC) 98(ABC)

41(ABC) 95(ABC)

KEFEZEZFEFI7 Rice and Wheat Seeds stock station of Dafeng 33°24'09” N, 120°34'54" E 54(ABC) 24(ABC) 2(ABC) 38(ABC) 93(ABC)

Cit;

#= J}‘ll'l kAT Diduo Village of Taizhou City
JAARM2H Xingyi Village of Qidong City
ZH#A Anhui Province

LIRKAEHT Anging Cotton Research Institute
TEFAE XA Fuxing Village of Susong City
HHITFHMAT Leichi Village of Wangjiang City
218 Quanjiao County

% % B Dongzhi County

R T Tongling City

30°3172" N, 117°5'19" E
29°54'58" N, 116°3023" E 65(ABC) 20(ABC) 30(ABC) 33(ABC) 102(ABC)
30°9'45" N, 116°48'43" E 67(ABC) 14(ABC) 26(ABC) 34(ABC) 101(ABC)
32°4'18" N, 118°12'12" E 49(ABC) 13(ABC) 29(ABC) 77(ABC) 106(ABC)
30°30'55" N, 117°3'45" E 48(ABC) 12(ABC) 32(ABC) 36(ABC) 105(ABC)
31°10724" N, 117°7'48" E 50(ABC) 15(ABC) 31(ABC) 37(ABC) 107(ABC)

32°54'19" N, 120°5'39" E 68(ABC) 22(ABC) 1(ABC) 39(ABC) 92(ABC)
31°57'5" N, 121°46"2" E

S6(ABC) 21(ABC) 4(ABC) 40(ABC) 94(ABC)

SI(ABC) 19(ABC) 28(ABC) 35(ABC) 103(ABC)

A. B, CHAIFRIRIF—H sUR AR B3 AR R

A, B, C represent different samples in the same place.



1376 4 ¥ % & Y Biodiversity Science

024 %

W77 A A — B, WO A A8 R R A R B A
A B W E T AP RIS 2 (DR R s)
IKIE(RE B AR < 50 m); (2)HF HH A A 5] 38 (E 2
FRHE< 100 m); (3)AHI 3K IR, (4)R I
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6,850 rpm 20220 min, HE 4K, FIKRAENE FR K
1 mLE T KHE 1.5 mLEOE S, T4CHRFSH .

Q)RR AN e i AT FLE8 IR, LT
F5-10 mm®, B4 50 N 1.5 mL ) Eppendorf
HHRRE, IIN250 pLBRE S R B TR & 3R A1),
FE %R 215 min, 4,000 rpm 5023 min, X100 pL_ i
AR PE X R
1.2.2 ELISA#M

K F EnviroLogix i ) & U Jr A # i, B
B R (DR A EGRCE T = R(20-25°C) -4
3530 minbh_F, VRAT; QYK FE M« B i B AR
AT g, SR EFLAT &R s A LT EE AL
B QISR I, AR be
A GRS IR ML) PP BOR A & e ) 7
FERGE A B AL FE S EE3550 pLZ X B 1AL
i, BRAERIREIREY, 37 CHEEEIE E 30 min; (4)/N0EL
HFLAR, K FLPIBR T, IIA300 pLBesilse
B3R, BIRIAIRGL10 s, FERBKAIET; (SR
FRPLAR100 pL/fL, BRIRA G, ME T37CRIR L,
150 rpm## 4%, W E20 min, B G EE LA (6)
IR S0 pL, FHE MR T37°CREAR E, 100
rpmBRFEIR AT, WEE 15 min; (7)IIAZLIEW100 L,
FHRBEGRS, FHZ I X
(InfiniteM200, TecanA ], i 1) & & FLIODAH,

Bl EHSEE, O)RBRNRsIKEREEERE< 50 m); Q)#F B ERsTEEESRE< 100 m); Q)MEMAIFTHIKE; )1

MR EE (7 B3 1< 1,000 m).

Fig. 1 Pictures of sampling practical point. (1) The canal flow in cotton fields (distance < 50 m); (2) The river flowing in the river
at cotton field edge (distance < 100 m); (3) Closed canal in cotton fields; (4) The river flowing near cotton fields (radius < 1,000 m).
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HAPRESRIKE Protein concentration of standard (ppb)
E2 CrylAb/ctfinERZ. (OWEHES; A)ILIAE; ADREE.
Fig. 2 Standard curves of Cryl Ab/c protein sample. (I) Shandong Province; (IT) Jiangsu Province; (II1) Anhui Province.

#2 FRIEMEBRENHERPCrylAb/EBNSE
Table 2 The content of Cryl Ab/c protein was detected in the samples with different distance

W4t R Detected results
2012.11 2013.7 2013.11  2014.7 2014.11

(1) P9 ¥ 3 7K 2R (I 25 4% < 50 m) The canal flow in cotton fields (distance from cotton < 50 m)
TP )EFS Taodian Village of Dezhou City - — S -
VLB AR BE Jiangsu Academy of Agricultural Sciences - +—+ o NI
LIRFITERT Anging Cotton Research Institute R __ I ___ ___
KFEFGZFEFIS Rice and Wheat Seeds stock station of Dafeng City N . o I
(2)Hi FER] J2 AT 3] 36 (B 25 47 I < 100 m) The river flowing in the river of cotton field edge (distance from cotton < 100 m)

HEINARAERS Songlou Village of Dezhou City - N N .
TEFAS4HT Fuxing Village of Susong City S R R S 44+
BVLEBAT Leichi Village of Wangjiang City —— N R o
)M PN EHA7KEE Closed canal in the cotton fields
#E =W =4 Sanqingsan Village of Dongying City - . S 44+
4#E Quanjiao County R R 44 ___ o
A% FL Dongzhi County 4+ N — .
M IKPA Diduo Village of Taizhou City S S . - S
(4)H H BB I shiml 18 (7 [ 2 42< 1,000 m) The river flowing near cotton fields (radius < 1,000 m)
TEM P #EHR Xihuang Village of Binzhou City R R R o
JEARMAAT Xingyi Village of Qidong City N —_ o .
R B AT Nanzhao Village of Binzhou City R N - o
BT Tongling City R R o o o

O FIRRT IR R BT, “+ 2= AT LU I 2] Cry 1 Ab/cE H
— Below the lowest detection limit of the kit; + Cryl Ab/c protein can be detected.
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FRGMPR T o A 25 R LR ARE T I = =AY
KA S Cry LAb/c R & B 1, 1A% 1704 ppb,
FoAHL[X 37E0.04 ppbLA o KT8 & i IX L X
SR AR 4%, RF R s I
22 AEMEERKEFHCrylAb/CEEHRRE
X RHE BT 2K, o PR B R T 74
AR IRAE3-74E 0] . HR3IFTLUEH, FiilER
KT T KFE S Cryl Ab/c 2R I BRTER R 5 T
FIAEAEBR3-7AE I HLIX o Jorp, A, ZR R =1 =
FI3ARAE R LIBECH TR, & & FEMAE, M
MEAERR T 1047, HANT WRGHLX, B L,
K BRI R v, TAE12.4%. 1 AR s 8] 72 374
(IORE i, bR TP 4 PR LA B o R, AT
Fa S XA (B8 T A BE LX) A LA HE PR 45 51,
AF 3 25 i A 5 DRR AR A & 3 Al 30 B K R
Cryl Ab/ciE & 2 AN R
2.3 AEIRMEHEERSCryl Ab/cEHBIFEME H R
EEEMMAERBEWE, WEFETAMN
Cry 1 Ab/cH A TE /KR 1 I 5% B #RPE A IR T, 2
TR R BR(E3) . X1 B B A RS,
KA Cry 1 Ab/e s FIF AR P AR AE LB BN, |
—E IR SRR A . MWBGRZEATHT 5
FIRAESE AT LA H, 11 A HICrylAb/cE A% B
WL AT 8, B8] T 5.3%. HAFE WK,
GRUR T3 IIR H R N3.6%, thRE FL A
K H 200 5 M 1.35%H012.25%

R3 TEMEFRAENFERSBCrylAb/cEBIIER

3 g

T I 3% B3R AE M AL AR B BRI USSR ZE 1 X AR 2R
Hby X = 24 A FH b B PN 35 B2 L 3 B 7K Ak B ATL SR A 1
BRI, A H A AR I CrylAb/cEE A& &
B, k0.4 ppb, HAH SI7E0.04 ppb
PAR o B A FHBRAT, A HE PH PR R s, L H i
KB BP9 13.3%. YL IR AR R B SKAE A X
NERER, RIZIEURE AT R AR B BT N B, T RE
SR NG Y o PR IS 8] R L 74 1 3 R
IR B RN 12.4% . 76 BT BEALEURE R A] s A,

iI%4 Shandong Province
=3 VL74 Jiangsu Province
5 = <% #% Anhui Province

[ EEL % Protein positive rate (%)

| Q.QOT.DQ.Q
2013.11 2014.5
I} [8] Date

T
2014.11

T T
2012.11 2013.5

|
—_
L

B3 BENAERHERECrylAb/cZE A% BN A9 PR 1%
S

Fig. 3 CrylAb/c protein residue detected ratio of samples in
different time from three provinces

Table 3 Detected samples CrylAb/c protein contents of different cultivated years

FIMEEFR Cultivated years

K45 R Detected results
2013.7 2013.11 2014.7

2012.11 2014.11

FEFERKF7E Cultivated more than 7 years
FEMAREAT Songlou Village of Dezhou City

8 =W =41 Sangingsan Village of Dongying City
£ #1E Quanjiao County

%% 5 Dongzhi County

KFEMZEFEMY Rice and Wheat Seeds stock station of Dafeng City
JEZR M Xingyi Village of Qidong City
ILFARFLPE Jiangsu Academy of Agricultural Sciences
MEEMRIZETE Cultivated between 3 to 7 years
EMN AT Nanzhao Village of Binzhou City

&N FFJEAT Taodian Village of Dezhou City

TEFAE AT Fuxing Village of Susong City
ZIRRAFEFT Anging Cotton Research Institute
ZeMBKZEAT Diduo Village of Taizhou City
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R ZEA 34 FLO VRGN B Cry 1 Ab/c (1, T fE 443
B2 FAA MBI Cry L Ab/cEE . KL, ZEHIAN
WCSRZEAE LA T 25 5 A I B Cry 1 Ab/cBE . 1X
% B %% BSR4 1V P R BT B8 4 6 320 B K R 1)
Cryl Ab/c 11 5% B i sz, R il FE SR 220,
DR M N HEAT 38 24 1 6 SR, DL/ 3% Bk A A
FEXT 1 BRoK AR RS2 o

AT ORI, BrE AT KF, 78 X5
KGR B R AR AR T, R R R B
(Tank et al, 2010), MIMAHELEIT KIS H (1 2E YA B
FIBtE H W RE. A FLAEA RN A BO R =24
= X B 3 a2 B 7K A2 AT 20 e BE A LUK S, 8
IFELISA 7 V26Tt St P /K 2R HR I Cry 1 Ab/e B
FRMAT N, M BE AR S ARE T
TR REHCAON X IBHBAEAE AR R R IEE, X
G Y] L 8 AT DA TR AR SR A K DA B AR DR
JRFIREE G, A S 56 BORE s 35 15 B A A BRI KA,
HORE S B AR, AT DL BB AN 1 B /K AR 1
Cryl Ab/cE F & &I

Hh LK 22 0RO XA AT T 5 A RS B, R
AN BB (1. MR X 38K S AR (o
SEOIR KA AR B AL, I A AL HE AR S TR A
B Bk A S 3 N TR I 1) RIS Bl . 3R B BeE A
PR AR 2N R, EY RS & R REHE T
FORAEFFAE H (RIS HEREE), X PP BEE D7 UnT B
21 1R AR A AT RS A5 JXURT H 5 B 7K 51 K 1Y) R
BWRAEFA T, MREHEE RS B . B K IR Bl AL A
TR J8 7E — 4 A A B TRD#FT DA NI, i AE
KR, BT RN MR RE, 55 800iE
BK RS IR AE AR B CREE R B 1) . #31E
TS P RE AL & BrER 11, 1K B pie g ] B TR B3 AR
H DAAME B 2 AR K — i Xk, FATTIER R, 7EA3
TGRS A G, T Fer e R R T K A
TEREE, X EEHE ] BE & Cry L Ab/cEE F RRIE . Pl
BT 32 Tk DA B R YSC 3R Jig 32 I o AR 3R K B 1 )i
MLEE, (A FAT AR AL R H (1 Bk (1 DA S LR
T 7K T AR DA T AT o AR SR 25 ST
CAE H, R R S Bt IR B SRR A 77 X A LA
KERFRERE, B KK, KFBEEAN
SRR, DGR E A KRR XERT
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