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Abstract: To study the spatial and temporal expression of Bt insecticidal protein in transgenic Bt cotton planted in northern Xin-
jiang Province, Bt insecticidal protein levelsin four transgenic Bt cotton varieties (CCRI 43, GK62, GK 19, sGK321), were quan-
titatively tested and compared during different developmental periodsin 2009 and 2010, using the ELISA method. Trendsin the
spatio-temporal expression of Bt insecticidal protein were basically consistent between 2009 and 2010, although the expression
amount was different, and some varieties had significant differentiation. Bt insecticidal protein levels varied with organs and de-
velopmental periods. The Bt insecticidal protein content gradually decreased with cotton development. The Bt insecticidal pro-
tein content of the cotyledon was the highest, and levels in the tender leaves during the cotyledon period, the three-leaf period,
and the seven-leaf period were higher than those in the tender leaves, squares, petals and young bolls during the squaring period,
flowering period, balling period, respectivedy. Bt insecticidal protein levels in squares during the squaring period were higher
than those in the flowering period and bolling period, and the levels in petals during the flowering period were higher than those
during the bolling period. In the squaring period, the tender leaves had more Bt insecticidal protein than the squares; but in the
flowering period, the squares had more Bt insecticidal protein than the tender leaves or the petals. In the bolling period, Bt insec-
ticidal protein levelsin tender leaves and squares were higher than those in petals and young bolls. The expression level of Bt in-
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secticidal protein in transgenic Bt cotton can thus be influenced by the kind of organ, the developmental period, variety, and

planting season.

Key words: Xinjiang Province; Bt cotton; Bt insecticidal protein; spatio-temporal expression; ELISA
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Table 1 Bt insecticidal protein content in different transgenic cotton varieties ng-g*
B U AEAY T FL DR 40 HURR AE S Transgenic cotton varieties
Developmental stage  Organ Year riffifit 43 CCRI43 GK62 GK19 SGK321
T Ff 2009 1067.25+111.319Bb 2259.25+236.161Aa1010.69+381.864Bb 2532.83+22.588Ba
Cotyledon period Cotyledon 2010 1770.18+139.072A¢ 2279.72+87.463Abc 3319.334+17.709Ab 4696.36+670.611Aa
3 4 Tinf 2009 898.17+129.731Bb 506.87+52.804Bc  325.03+75.345Bc 1506.69+42.921Ba
Three-leaf period ~ Tenderleaf 2010 1888.52+:48.988Ab 2111.50+43.331Ab 1686.07+331.500Ab3506.13+142.140Aa
7 -4 Tinf 2009 1079.69+102.823Aa 898.17+79.108Aa  746.75+105.496Aa 984.22+367.833Aa
Seven-leaf period ~ Tenderleaf 2010 338.39+5.445Bb  1293.89+84.079Aab 484.11+3444.247Ab 2283.63+463.734Aa
WA Thin- 2009 407.59+56.286Ba 124.02+24.815Ab  213.69+97.726Aab 329.19+97.726Bab
Squaring period Tender leaf 2010 1016.14+17.136Ab 601.47+219.665Abc 340.67+35.722Ac 1813.21+108.571Aa
o 2009 315.27+9.378Aab 115.81+30.874Ab  678.54+208.628Aa 181.44+101.047Bb
Square 2010 551.89+104.315Aa 333.89+126.054Aab 473.51+156.729Aa 633.19+61.217Aa
T Tinf 2009 22587+55.016Aa 146.05:37.805Ab 105.71+1.739Ab  89.01+8.189Bb
Floweringperiod ~ Tenderleaf 2010 123.04:7.821Ba  191.12+43.119Aa 119.07+11.839Aa 189.88+37.523Aa
fo 2009 264.31+38.642Aa 446.48+75.960Aa 302.10+116.620Aa 292.55+41.721Aa
Square 2010 179.56+174.395Aa 238.39+58.932Ab  394.73+48.287Ac  193.15+29.864Aa
A 2009 57.73:+3.241Aa  39.98:9.933Ba  58.85:8.753Ba  57.93+13.987Ba
Petal 2010  40.69+5.112Ba  52.72+3226Aa  121.63:9.735Aa  123.65:59.241Aa
LB Tinf 2009 275.33+121.698Aa 182.84+36.800Aa 262.69+183.749Aa 344.08+21.164Aa
Bolling period Tenderleaf 2010 105.65:3.677Aa  97.20£3.258Ab  94.22:1.242Ab  108.14+1.629Ba
o 2009 233.95:54.186Aa 138.01+38.705Aa 101.83+56.642Aa  79.53:+41.686Aa
Square 2010 162.01+66.489Aa 200.76+47.788Aa 136.23+5.822Ab  111.48+5527Aab
A 2009  4585:3.124Aa  46.54:5212Aa  41.64:3428Aa  36.47+11.849Ba
Petal 2010  35.24+4.072Ab  18.62+10.945Ac  21.94:3.823Bc  101.48+14.293Aa
i 2009  79.01+6.818Aa  62.19+4.064Ab  42.06:4.519Ac  50.43+2.714Ac
Boll 2010  598+2.191Ba  11.72+1.792Ba 7.12+3.766Ba  24.23+11.695Aa
I 22 1] Tinf 2009 228.34+77.240Aa 210.76+125.470Aa 346.55:86.841Aa 361.61+181.875Aa
Boll-opening period  Tender leaf 2010 274.84:66.375Aa 210.99+91.246Aa 116.58:18.907Aa 262.67+119.576Aa

TE B -S4 (bR DR B B9 B AN 3R 22 53 .35 (P<0.05) , o RS P R B b e — AR I W) — i
HAERN S NG RN R A F I R A E SR Y 25 5
Notes: The data are mean+SE. The data in the same line followed by different letters are significantly different (P <0.05),

capital letter means the yearly difference among same variety, period and organ, lowercase letter means the difference of variety

between same period and organ.
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Fig. 1 The comparison of Bt insecticidal protein content in tender leaf and square of different varieties in the

squaring period

2009 4 2010 4F-H# fir 43,GK62 Fl sSGK321
X3 ELFRTR Bt R R SR T E S
5%k 215.20 ng-g*.857.71 ng-g*, SR, %
AN FPAREE Hh Bt A% MU S Y (E 5 i
X7 28.8%7F1 55.7%,

2009 4, 2010 4 GK19 AT M- Bt A Hi K H

S5k 213,69 ng-gt.340.67 ng-gt, FITH A
F1 0] Tendder leal

i
1

= G000 ED A5 Squarz 208 pear
- B 5 e B
= Fm
S
T oAm
]
1w =
HI oapn | @
i E
= 20
T 7
g
:.:g 0 1 1 1
LI ] LK G2 Gl 1Y skl 521

R = Variery

LI, MRFE T Bt R E A ST
217.5%F1 39.0%.,

222  JFERTIRE T FLEAF T Bt AR H
S A, 2 AR IFAEIA TR KRS FAEIEY Bt
RIE AR ERIEAR S, 44 Fh AR
AR v e A e, LR R TR AR
IR (& 2),

FY 100F Tender Leaf

a0 B il Squite W hwar
Lo A0 B3 {¥.12 Tretal a
E 401
HE 3
*E E A0
# 7 230 -
;f g R
32180 -
z 111
Z s
- CORI4S  GKEY  GRIS  sGR32)
T Variary

T /NG TR [l — A R &R B 7R 0.05 /KF ERYZESR
Note: lowercase letter means the difference among different organs with the same variety at 0.05 level.
B2 ARMMEFLBETM BEMERE B RAEAAENE
Fig. 2 The comparison of Bt insecticidal protein content in tender leaf ,square and petal of different varieties in the

flowering period
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Fig. 3 The comparison of Bt insecticidal protein content in tender leaf, square, petal and boll of different varieties in
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Fig. 4 The comparison of Bt insecticidal protein content in tender leaf in different developmental stages

PDF SCHF# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn
http://www.fineprint.cn

18 T AL X 5% Bt SEDIAR SNEUR HUE IR 23 S 0HE 23

2009 4 4 > A R 7 Bt R U
&V 1717.51 ng-g*, A\ 3 H-HIE 2 Y
Tt Bt % A A5 X {E 2090 04 809.19 ng-
g*.927.20 ng -g*.268.62 ng -g*.141.66 ng -g*.
266.23 ng-g* fl1 286.81 ng-g*, 435 b F- I F R
52.9% .46.0% .84.4% ,91.8% .84.5% F1 83.3% ,
2010 4F 4 > A R 5 Bt AR HUE S
F-¥°) 3016.39 ng-g*, M\ 3 4t 2RI A Th
Bt A%t & 2 E 20 O 2298.05 ng- g
1100.01 ng-g*,942.88 ng-g*.155.77 ng-g*,101.30
ng-g* 1 216.27 ng-g*, 435l L7 R 23.8%.,

& #L25] Squaring period

E] JF L Flowering period

BY 45%7 1 Bolling period
900 ~
800
700
600
500 -
400 -
300 -
200
100 -

2009 year a

o

sGK 321

3
S
Btinsccticdal protein content /(ng * g

GK 62

GK 19

Ah P Variety

63.5% .68.7% 94.8% . 96.6%71 92.8%,

232 HAFW R T Bt AR K S I
7, 24ErR R T 43 F1 GK19 MRS TR Y Bt &t
EAS S8, AR LAEAE R
o, B 2, 4555 0I5 1T GK62 #i#5 Bt %
RS 25, fF 2009 R
RFFACI > G584 > A, 7 2010 4E 3R K
PRFEIH > JF A8 > 45481 ; SGK 321 7F 2009 4E 3%
PR FFACI > I I > 454510, 2010 4R 90 I
FWI> > 2588 W1 (K1 5) .

K B Squaring period

B £ B Flowering period

B 7541 Bolling period
800

700
600 -
500 -
400 -~
300
200 -
100 -

2010 year

faen)

GK 19  sGK 321

fhAl Variety

Bt insecticdal protein content /(ng + g}

/NG FEFRIR ] — SRR [RIRITE 0.05 /K7 ER2E R,
Note: lowercase letter means the difference among different developmentd stages with the same variety at 0.05 level.
E5 AEEFHMBET BtRREASELE
Fig. 5 The comparison of Bt insecticidal protein content in squares in different developmental stages
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Fig. 6 The comparison of Bt insecticidal protein content in petal in different developmental stages
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