ki #6 % ¥ Cotton Science  2011,23(4).364~368

HEARINE CrylA oA 2 F G A LIE PGB E
B, EEA K I, B
(PER VA ZEABIEH T B EDFERELLRE, 7 &M 455000)

W UL 4% Bt L H 8 GK12 fn 4k Bt+CpTI 2 E AR 4% B 41 7R3 A1k, U E s AR (8 3 5 | H 47 fT 23)
KT B LR ELISA M E ik AR T MR Bt X BT BT WRMEIA SREAW. ELEENE L
BT, EBLERARMERNERAT Bt AR EANEHENSEARA - BEANE 6 MNA R
I~3ANA A EABMRRE A~6NFABRBEE ETAAERNAE, FREFTFHNHEMRE T Bt £k
BEOABETNAEEARA-—F S5AKSE,6-9ARETH, 10 A ZTAFEIARHTE, ERF 4 A LHRNLE,
THEABt AR EANBEEISER B, AR A WFA A LE AN LR Bt £ &G, W4 Bt &
REANAERGE M, ERM AR GG RMUBEESR TR, BEKKE 64NN, W R e fE %
FOBt F R E A ERE B, 2RE 4 A BRI E,

EER A E AT AR AR E S CrylAELISA NI 2, B A48, BRI

RESHES 435622  CEKERERAD A

3 EE4RE : 1002-7807(2011)04-0364-05

Studies on Degradation Dynamics of Cry1Ac Protein from Different Types of Trans-

genic Bt Cotton in Soil
LUO Jun-yu, CUI Jin-jie’, ZHANG Shuai, ZHAO Qing
(Cotton Research Institute of CAAS /State Key Laboratory of Cotton Biology, Anyang, Henan 455000, China)

Abstracts: The degradation dynamics of toxin protein released by transgenic Bt cotton in soil were studied by the ELISA method,
using Bt transgenic cotton cultivar GK 12 and transgenic Bt plus CpTT gene cultivar CCRI 41 as materids, and their parents
(Simian 3, CCRI 23, respectively) as controls. The results showed that the degradation dynamics of Bt insecticida protein in GK
12 was the same asthat in CCRI 41 in leaves buried in soil. The degradation period was six months, and the Bt insecticidal pro-
tein degraded rapidly after being buried into soil for one to three months, and slowly from the fourth to the sixth month, and it
could not be detected after seven months. The dynamics of Bt insecticidal protein of GK 12 and CCRI 41 in the rootsin different
growing stages were almost the same: the contents of insecticidal protein reached the peak in May(715.55 ng-g* and 531.23 ng-
g?, respectively), but decreased rapidly from June, fell to 45.63 ng-g* and 42.33 ng- g™ in September, and decreased continually
from October to next March, could not be detected after next April. The degradation dynamics of Bt insecticidal protein in GK
12 and CCRI 41 in soil were ailmost the same: the Bt insecticidal protein could not be detected before sowing, began to increase
after the seedling stage, and reached the peak(324.06 ng-g* and 355.50 ng- g, respectively) in the flowering stage, then gradual-
ly decreased from the boll stage, dropped to 50.25 ng-g* and 65.76 ng- g*, respectively, in the harvest period. Within six months
after cotton harvest, the insecticidal protein decreased rapidly, but Bt insecticidal proteins could be detected until the following
year in April.

Key words: transgenic Bt cotton; insecticidal Cry1A protein; ELISA; protein contents; degradation dynamics
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4 HERRHA A5 - FURARSMIR Cry A fl 3% s P e L P B R sl 25 365

e BE DA R BRI AR ARV S, 28 2009 48,
T [ 4% 5 LR 370 AR 1) o i i BTS2 400 2207
h?, AR AE R IR RR Y 76% , JHLHp By it daiAfs 1X
U AR E) 98% L) 0, FEILDIHT AR A K
TR AR, A T AR RS SR R e T IR
TAEAR A, SN T AR A b T s 2
XPPREE 95 g B T AR B 55 shalm i ARAS T
RFERZTE A . (B, e R Rl
RRTED NS B R Tk [R) i, R b5E 22 2k
SRR ESEEN

R RE N T HOR T e P R R EE F AR S
Woe A 2 S R R AR AE A5 2 0 A B B2 N
B MRAS [ L 5 TR E AR B, AR
EEHIT T e Bt BRI E HA LES
AR Bl s FERE AR ARBR I B Bt R IR EE F7E
PP 5 DR R oA - S b A e A AR e R TN
FRTEREA AR ) Bt R U H A s AR AL L
FRAERR & Bt A & = BE | e, B e
R e FE TR AR W e M B R Bl
e [l 2 Ik DR AL A W 22 4 A R G AT O A o
e

1 AeAn T &
L1 Rgesrst

% Bt B (CrylA) B dUig i GK12, A
X HE S RO 3 55 F XU L R (Bt+ CpT ) it
R A P AR BT AL(FRT AR Hh 417) | A G B it e
FRPT 23(TiFR < Hr 237) , H4eh th [E ROl B A 46
5T B 18 4% B At o8 = #2438 ; Cry1Ab/1AC plate
kit BFIBC e iR & (W T RO RS kA
Pt %) AY 2 B ARG B (Limit of quantification,
LOQ)& 0.5 ng-g* (Cry1A),
12 REHZE
1.2.1 R 5T 2008— 2009 41T, o
B A LR AR 75T R 44 ¢ PR T b L Al Bl 2 e A
et ridgede s, #EF A 4 A 28 Atk
7R354 0.27 cm H1 0.80 cm, R fE4E EHIA
fili FE T A2z qe 2 B A B FLERAE
122 FREn 2+ 4b PR, FAEE 225 (9 H
15 H), 435 A AR A2 R — B A R f%
FEPT AR B B A B, ASRRT, 20 )

AR (K 15 emx15 cm, FL#2 2 mm)
W, 1A% 20 g A2 A, B A 3048, A 10 48—
AR 20 em &b, AR BE A 38R A R
IR 3, & TEEE 1 m, A&ERE 30d
BEALICH 3 7Chr T id 5%, A 3 7R 5 A
-TOCUKFRIRAE , FREURE T8 B S e — Rl i R
o Bt R IR SR,
123 MIERF REGL A, 5 R TERR AL FIAE
HETI RS AR R kg CRAEAR R, R
FHREHLERE 77202 3 SRR R, WA FIREE 3
PR FGAIE 3R, SRR TS ST X AR A Tk
BRI B e R iR 4 ] A9 AR R A
T4, HZEBACKIRBAER R LA+ vk,
FHWE K 4R 4R Z 2w B K, K B8 JJ 8 R
AR EARARLR IR A SR EE LS LA -80°C
AR IR KAR CRAR
1.2.4  FRAEMRER 1 HERE S0P, TERRAEREZ
(10 A TA)) JHR, RHIBERPEGE X2 3 sl
B, B ) AR AR A o ) 2 ASAS ] 1) BURR B £
FE, EARBUREN, B oI B 32520 5 om IE B 3
WRIEZ) R 15 cm, HBCRERS - AE 2D 100 g; A4
FloRAE 3Bk, BEARCR 6 S ARRRAL I H4E =R
AEFR 3R, RIEIE S BRI -80°CHE IRV AR
TRAE R
1.3 HE4E

BOPE ¥R 2 AR -2 {E , SR A DPS
7.05, L) LSD ¥E#E T 25 LA AT

2 RGN
2.1 BRI F Bt RREAMEENE

o 41 il GK12 M HEA S A 9 H #Jik
AF 4 R p AMIE A HUEE i ARl AR
—3 (£ 1).:9— 11 J Bl v 41 M 4113 ng-
g TR 11 H 4 15.65 ng-g*,GK12 h 49.02
ng-g* FIF 11 1Y 15.94 ng-g*; 12 J] ZEIAE 3
AT, 4L 12 A/ 7.65ng-g*
M AR 3 A 1Y 5.02 ng-g*,GK12 M\ 12 A 1y
7.73ng-g* FREFIRAE 3 A/ 1.54 ng-gt; EIRAE
4 F v 41 F1 GK12 I B HR AR AN 1) S MIR R
M 23 T A R 4 SE AT g
Fi 35 RN AR T 23 35+ I 45 UG 245 SR 41K
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TGN 0] B A R AR AR (<0.5 ng - g) , FR W4
IR IR AN SNR BUEH

1.82%,-22.92%, {H2EFHARIK BE KT, WAE
1—3 Ay, GK12 HEH I i AMESR B Y &
i 41 AHEL ,9— 12 H GK12 figt#nt J- 4k B0 K 49.52%,41.61%,69.41%, 255k
VR A R 10 B 4 i 3G 19.19%,-26.28%, ik B E K-,
F1 GKI12 fidh 41 #1BH FpSMNERRERRNER
Table 1 The contents of Bt insecticidal protein in the buried leaves of GK12 and CCRI 41
Bt 3 1 &8 Contents of Bt insecticidal protein/(ng-g®)

HA Date CK 12 1 41 CCRI41
09-15(Hi 1 i Before buried in soil) 49.02+8.102A 41.13+7.39A
06-15 20.78+3.798A 28.19+7.773A

11-15 15.94:+3.23aA 15.65+2.78aA

12-15 7.73:2.150A 10.03+1.358A

01-15(J4F: Next year) 3.86:0.47aA 7.65+1.02bB
02-15(7K 4F: Next year) 3.26:0.71aA 5.58+0.95bB
03-15(0C4F Next year) 1.54:+0.658A 5.02+0.78bB

04-15(JK 4 Next year) Nd Nd

T :Nd SRR R S SR TR IR (<0.5 ng- g) s Bl J K/ NG “F B2 AR A 1] HL 4% 0.01 11 0.05 7KK,
Note: Nd represents that contents of Bt insecticidal protein is lower than detection limit(<0.5 ng- g?); different capital or

lowercase | etters after data stand for transverse comparison at the level 0.01 or 0.05, respectively.

22 WREHIMNERBEAWBERDS

M5 A ZBAE 4 7, 41 1 GK12 AR F 530
HMEA R & IR S (% 2) .5—
10 Ak F %, 41 M 531.23ng-g* FF%3) 10
H 31.02ng-g*,GK12 M 71555 ng-g* %% 10
H ) 22.44 ng-g*; 11 H £ IRAF 3 H FEfita T ¢
12, 41 )\ 11 A 1Y 16.58 ng-g* FIESIAE 3 H
ft) 2,50 ng-g*,GK12 M 11 A # 17.78 ng-g* F %
WAL 3 A1) 151 ng-g*; IR 4 J1, 41 F
GK12 R & H RIS B SN E S R 1

M 41 A, 5— 12 A GK12 AR & HPAMER
HUEE 10 B 5 N 34.70%,66.73%,32.08%,
48.18%,7.80%, -27.66%,7.24%,0; % 7 H 2251k
(T & e R (Y R P S P SN TE ) & o
WA 1— 3 J1,GK12 i R A A AR ) & i
A3 AR 49.13%,48.64%,39.60%, 2% 5343k i
FIKV o 2 A I FEDRT HORS SR A SR AR X TR
WU 3 SRR A 23 ARAR HAMNEAR HE RS
i, 25 YRS 45 SRR T AN ) 6 1 s AP DU
FR(<0.5ng-g%).

F2 GKL2FF 41 REPIMNEFAEASERNER
Table 2 The contents of Bt insecticidal protein in the roots of GK 12 and CCRI 41

Bt 2% H1 8 [ & &+ Contents of Bt insecticidal protein/(ng-g?)

H ] Date

GK 12 f 41 CCRI 41
06-15 538.70+28.87 aA 323.09+27.86 aA
07-15 288.23+31.50 aA 218.23+17.85 bA
08-15 81.82+9.32 aA 54.88+4.92 aA
09-15 45.63+4.09 aA 42.33+2.20 A
10-15 22.44+2.19 aA 31.02+1.88 aA
11-15 17.78+1.83 aA 16.58+2.36 aA
12-15 9.61+0.46 aA 9.61+0.46 aA
01-15(¥K4F Next year) 4.09+0.35 aA 8.04+0.42 bB
02-15(7X 4F Next year) 2.64+0.47 aA 5.14+0.11 bA
03-15(¥K4F Next year) 1.51+0.27 aA 2.50+0.47 bA
04-15(YX4F- Next year) Nd

T :Nd SR R S SR TR IR (<0.5 ng- g) s Bl Ji K/ NG 7 B2 AR A 1] FL 4% 0.01 1 0.05 7K-F-,
Note: Nd represents that contents of Bt insecticidal protein is lower than detection limit(<0.5 ng- g*); different capital or

lowercase | etters after data stand for transverse comparison at the level 0.01 or 0.05, respectively.
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23 MRERTEHRINERREARREHS

GK12 FiH 41 By -3 rp AR R A &
TEARIZE SR L3 3, 2 AN 3k DT AR L R Y
SEAKE B SRR 3 5 e AR T 23 AR PR 3E R
AN HUER 0 B o, A5 YR I 25 SR A A A
TR A AR (<0.5 ng- g?) .

M5 A ZERAE 4 A 41 1 GK12 HPR 4 4
HAME R BV S AR R R AR 5.5 7
A, B 41 M 111.28 ng-g* FTFE] 7 A
A% 355.50 ng-g*,GK12 M 111.01 ng-g* 73| 7
H 11 324.06 ng-g*;8 H —12 F il FFE, 41
M 22220 ng-g* T [ F] 12 A 1Y 57.45 ng -g%;
GK 12 PR+ e Hh /ME & U 1 & & M 248.0 ng:

g* FREF) 12 419 40.85 ng-gt; R4E 1—3 A
FefriaTo0%, 141 1 ARy 29.36 ng-g* F %
FIKAE 3 AW 9.72ng-g*,GK12 )\ 1 A 1Y 25.41
ng-g* FREFEIRAE 3 ARY 9.81 ng-gt; KA 4
A, 41 F1 GK12 AR Fr -3 B AS B AR JE
HEM,

A 41 Mk, 5— 12 H GK12 PR+ p 4k
PSR R ) B 43 IR 0.24%, 9.85%, 8.84%,
-11.628%, -8.778%, -3.83%, 23.59%, 28.89% ; [4:
7,11,12 A &5k B E AN, HAb A i 25
BIARWE AR 1A 24 3 H,GK12 MR Fx 4%
oA JRE S R S i SRR AR 13.45%
46.70%,-0.93%, 22 733k B F 7K,

®3 MELPIMNERAEASERNER

Table 3 The contents of Bt insecticidal protein in the root-soil of GK 12 and CCRI 41

Bt 3 1 & & Contents of Bt insecticidal protein/(ng-g?)

H ¥ Date GK 12 f 41 CCRI 41
04-25 Nd Nd
05-25 111.01+7.698A 111.28+8.92aA
06-25 229.32+10.46aA 254.39+28.98aA
07-25 324.06+19.362A 355.50+20.17bB
08-25 248.01+2.23aA 222.20+20.75aA
09-25 145.45+18.39%A 133.72+12.19aA
10-25 100.13+5.688A 96.44+2.58aA
11-25 50.25+3.05 aA 65.76+4.16bB
12-25 40.85+6.06 aA 57.45+2.53bA
01-25(7X 4F Next year) 25.41+4.82aA 29.36+4.41aA
02-25(7k 4% Next year) 12.05+1.68aA 22.61+6.7aA
03-25(VX4F Next year) 9.81+1.09aA 9.72+1.338A
04-25(YX4F- Next year) Nd Nd

T :Nd SRR U 5 SR TR IR (<0.5 ng- g) s Bl Ji K/ NG " B2 AR A 1] EL 4% 0.01 1 0.05 7KK,
Note: Nd represents that contents of Bt insecticidal protein is lower than detection limit(<0.5 ng- g?); different capital or

lowercase | etters after data stand for transverse comparison at the level 0.01 or 0.05, respectively.

3 ANE 5tk

TSR, 5% A BE KA (GK12) A H B -
Bt A% HUHR 5 RS SN SE R AR (PR BT 415)
i FH BRI Bt R U (1 e b £ 2 48
1) R i R 3 — 3, A A T AR R, B T
B LR SR 3 A 48 rp BE S R] 1 S S AR TR K
HFE A . brduia skt b Bt & HUE 302
10— 11 J Ffradll, BEJS A8 FEfR B (B
— HAFREOIRAS  BIRAE 4 A BRIARE], [F
KK EAF Y 45 R AR L, AR Bt 8 H TGS 2R AL

R IR AR | AR A2,
KRG MY T BN PR (GK12) F1 XU Bt
HORE (R A1) AR R B AR AR, W12 B T
LA IR R Bt A AR AR A B AR
S S ) R A RO AR . R R DIARAR &R b Bt %
HER A AR TG R IR A AT
2AA(0 A 1 HBET Bt RREAGHE
JR R, Z )5 LA A N8 TR 2IREE 4 AE
RrAE] Bt R, X 5FERWSET Zwahlen
ORISR — S, BN AR AN T B
) Bt A AR Rk & 7RS4 B AR LA B
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