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Selection of Homozygous Cotton Lines Transformed with
Two Types of Insect-resistant Genes
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Abstract A plant expression vector containing a chemeric Bt29 K gene coding for the activated CrylAc
protein and the arrowhead proteinase inhibitor gene API-B was introduced into an elite cotton cultivar Jihe321
mediated by Agrobactertium tumefactens. Based on the results of kanamycin resistant test PCR detection for
both foreign genes and insect bioassay using Heliethis armigera nine transgenic homozygous cotton lines with
insect-resistance of more than 90% and better agronomic traits were bred through six generations of selection of
the original transgenic plants. Results from insect bioassay and sequence analysis of the PCR products of plants
from some homozygous lines indicated that the chimeric Bt29 K gene had been stably inherited in these trans-
genic cotton lines. The main agronomic characters of these homozygous lines such as boll productivity and fibre
strength were better than that of the original cotton cv. Jihe321. These homozygous lines can be applied direct-
ly or can be used as elite germplasm in breeding of new insect-resistant cotton cultivars.
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Fig.1 The T-DNA structure of plant expression vector pB29K-B harboring two insect-resistant genes
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Table 1 ~ Comparison of cotton cultivars in transformation with the two insect resistant genes
Cultivars No. of Days of No. of No. of No. of calli No. of No. of fertile
* hypocotyl sections  calli-induction calli Kn-resistant calli  diffentiated  regenerated plantlets plants
713 Jihe713 737 45+2.5 411 156 62 32 7
321 Jihe321 860 40+3.2 596 248 97 67 35
7 Jinmian7 119 50+2.8 41 29 17 7 2
35 Zhongmiansuo35 114 25+1.6 37 21 8 3 1
201 Coker201 146 45+3.6 130 72 62 12 8
2.2
2.2
2 9
PCR Kn
2 1
Table 2 Selection of insect-resistant homozygous cotton lines
To T, T, T; Ty Ts
Code of lines PCR Kn" Kn" Kn" PCR Kn"
E—— I.R.1 [.R.1 I.R.1 I.R.1 I.R.1 E—— I.R.I
BT API BT API
DR214 / / / 100 80 99 100 100 95 100 + + 100 99
DR312 / / / 98 100 100 100 99 93 100 + + 100 99
DR232 + + 100 100 100 97 100 97 94 89 + + 100 90
DR248 / / / 100 80 100 80 100 89 88 + + 100 97
DR223 / / / 95 70 98 80 95 83 100 + + 100 96
DR235 + + 100 98 60 95 80 100 92 100 + + 100 95
DR252 + + 100 100 80 99 80 100 87 100 + + 100 92
DR409 / / 100 100 100 100 70 98 79 80 + + 97 98
DR186 + + 100 96 80 95 100 96 70 100 + + 100 95
CK 21 Jihed2l — — 4.3 3 4.2 2 4 3 5 6 - - 0 4
CK 33B + — 86.5 96 80 94 90 95 86 85 + - 87 87
L No test Kn" Kanamyein resistance® Tg ~ Ts" Generation number of transgenic plants® I.R.T" Insect
resistant index
2 NPT I T,
T, T, T, T, T Ts
2 33B
Ts 15
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A 358 Bt29 K PCR
1 DNA 2 3~12
pB29KB DR312 4 5 DR214 6 7 DR409
§9 DRIS6 10 11  DR325 12 PCR 321
Gel electrophoresis patterns of PCR product produced in the presence of DR214
CaM V35S promoter primer and Bi29 K gene specific primer. Lane 1 DR312 DR214
DNA molecular weight marker Lane 2 non-transformed plant control 8

Lane 3 ~12 pB29KB DNA plant DNA from homozygous cotton lines
DR3124 5 DR214 6 7 DR409 8 9 DRI8 10 11 and
DR325 12 respectively

B APIB PCR 1~11 A DR223  DR409
1~11 33B
PCR products in the presence of API-B gene specific primers. Lane 1 ~ 3

11 the same as in A

2 PCR 2.4

Fig. 2 PCR detection of some insect-resistant cotton plants

3

Table 3 Agronomic traits and insect-resistance of homozygous cotton lines

1

Code of Plant Plant height ~ Branches/ Bolls/  Average leaf area Damaged tiat}e ﬁf I‘I.l‘sed No. ({f
e 2 square and bo. resistance plants
lines model cm plant plant cm . -
o % investigated
DR214 Tu 98.2 12.9 18.4" 147.5 17 99.2+2.3 30
DR223 Co 88.5 13.0 16.4 111.6"" 20.1 93.8+4.6 30
DR312 To 96.2 12.4 242" 111.0° 7 15.8 98.2+3.1 30
DR235 To 96.1 12.7 19.6" 99.6"" 18.6 98.3+£2.9 30
DR252 Co 81.8" 13.7 23.8°" 100.17 7 11.8 94.2+4.8 30
DR186 Tu 92.4 11.9 18.6" 84.0" " 20.2 99.7+1.2 30
DR409 To 91.6 11.6 3577 117.5° 10.8 95.0+2.1 30
DR232 Co 75.477 11 21.4%7 86.5" " 16.3 90.0+5.2 30
DR248 Co 68.8"" 9.4 18.2" 82.3"" 13.5 97.5+£2.5 30
33B 01 . Co 75.3 11.3 17.3 123.1 20.8 85+6.4 30
L 201 Ji- Tu 97.1 12.4 16.6 140.0 43.4 3.3+2.1 30
' Tu Tube-shaped To Tower-shaped Co Compact-type "t 0.05 t value significance at 0.05 level
B 0.01 t value significance at 0.01 level
2 3.5~4.9
4 321 338
321
4 2.5

27 mm DR409 DR312 PCR
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Table 4  Fibre quality of transgenic cotton homozygous lines

cN/tex

Code of Length Tidiness degree S Elongation rate Micronaire No. of
: o trength p
lines mm Yo Yo value samples
DR186 29.5+0.9 47.9+0.4 22.5+0.9 6.7+0.5 4.3+0.2 7
DR214 28.5+0.8 47.1+0.5 23.7+1.6 6.2+0.3 3.6+0.7 4
DR223 27.7+0.9 47.2+0.4 22.8+1.6 5.6+0.3 4.5+0.4 5
DR235 28.5+1.6 47.0+£0.7 22.8+x1.4 6.3+0.3 4.3+£0.5 4
DR252 28.2+0.2 46.6+0.4 24.8+1.5 5.6+0.2 4.0£0.2 3
DR312 27.9+1.0 47.9+0.6 22.0+0.6 6.2+0.3 4.5+£0.5 5
DR232 29.1+0.8 47.0+£0.7 23.7+1.0 6.0+£0.2 3.7+0.4 3
DR409 29.1+£0.9 47.5+£0.8 22.4+1.3 5.8+0.5 4.4+0.2 4
DR2438 29.3+0.5 47.6+0.6 23.6+3.4 6.5+£0.4 4.2+0.4 5
33B 29.1+0.7 48.1+0.3 23.2+1.5 6.4+0.3 4.5+0.3 3
321 Jihe321 28.2+0.2 49.0+£0.3 20.9+1.0 6.8+0.3 4.3+£0.1 3
Bt29 K 5’ ATG Bi29 K
326 PCR 13-16
Bt29 K DR409 1
PCR 9 2
35S
“Q pBind38
DR214
Bt29 K
6
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2
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