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Temporal expression patterns of CrylAb insecticidal protein in Bt rice plants

and its degradation in paddy soils
BAI Yao-Yu'? , JIANG Ming—Xingl ,» CHENG Jia—Anl " (1. Institute of Applied Entomology, Zhejiang University, Hangzhou

310029, China; 2. Plant Protection College, Southwest Agricultural University, Chongqing Key Laboratory of Entomology &. Insect Control
Engineering , Chongqging 400716, China). Acta Ecologica Sinica,2005,25(7):1583~1590.

Abstract : Bt (Bacillus thuringiensts) toxins produced in insect-resistant transgenic Bt crops can enter soils in the forms of plant
residues, root exudates and pollens, posing potential risks to beneficial organisms in the soil. Active Bt toxins may be bound to
certain types of soil and persist there for a long period of time. In the present study, seasonal expression patterns of Bt cryl Ab
in plant tissues of Bt rice were observed, and then by burying the plant tissues highly expressing CrylAb into soils,
degradation patterns of CrylAb in different types of soils, as well as the effects of flooding and microorganisms on its
degradation, were determined. Thirty-day-old plants of transgenic rice lines, KMD1 and KMD2, and their parent non-
transgenic cv. Xiushui 11 (japonica rice), were transplanted in a greenhouse of Huajiachi campus of Zhejiang University in mid-

May. At jointing, booting, early milking and maturing stages, stems and leaf blades of KMD1 and KMD2Z were sampled
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separately and concentrations of CrylAb within them were determined using enzyme-linked immunosorbent assay (ELISA)
technique. It was found that, during the jointing and maturing stages, CrylAb in the stems and leaf blades of KMD]1 ranged
3.74~7.50 and 3.78~9. 13pg/g fresh weight (FW), respectively, and in those of KMD2 ranged 3. 97 ~8. 29 and 4. 32~
8. 84pg/g FW, respectively. For each KMD, the CrylAb concentration was low in both stems and leaf blades at the jointing as
well as booting stage (3. 7~4. 9ug/g FW), but it significantly increased at early milking stage, reaching 7. 5~9. 1pg/g FW.
The toxins decreased obviously during maturing stage, while it still reached a level as high as 5. 7~7. 8ug/g FW.

Three types of paddy soils, marine-fluvigenic yellow loamy paddy soil, pale paddy soil on quaternary red clay and blue
clayey paddy soil, which were obviously different in organic matter content, total humic carbon and clay content, were
collected from Hangzhou, Jinhua and Jiaxin of China, respectively. In the laboratory, each type of soils received three
treatments: (1) supplied with water to give 60% ~80% of water-holding capacity, and then buried with KMD1 stems and leaf
blades collected at early milking stage (highly expressing CrylAb), (2) submerged in water after being buried with these
KMD1 tissues, and (3) sterilized and then mixed with lyophilized powders of KMD?2 leaf blades. In each of these treatments,

the buried plant tissues or tissue-soil mixtures were sampled at 6-day intervals to determine the CrylAb residues using ELISA.

During the experiments, all soil-plant tissue systems were maintained in a climatically controlled chamber at 28£1°C and 60%

~80% RH with darkness.
The results revealed that, in each type of soils, the degradation of Cryl1Ab in KMDI1 stems and leaf blades was more rapid

during the early stage, ca. 12d after treatment. Thereafter, however, the degradation slowed, and at 42d after treatment only
0.20~0.85ug/g and 0.35~1.81pug/g CrylAb were retained per g of dry resides of stems and leaf blades, respectively.
CrylAb degradation rate was found to be closely related to soil type, being the highest in blue clayey paddy soil, and the lowest
in marine-fluvigenic yellow loamy paddy soil. Flooding could accelerate the decomposition of plant tissues and thus enhance the
degradation of CrylAb. CrylAb in KMD2 leaf-blade powders degraded more rapidly in non-sterile soils than in sterile soils,
suggesting that existence of microbes in soils had great positive effects on the CrylAb degradation. The pattern of CrylAb
degradation in each of these experiments could be described by exponential equations, with the half-life period of degradation
being 2. 2~11. 6d. The possible mechanisms of soil type and flooding affecting Cry1Ab degradation were discussed, with soil
microbes being the primary factor responsible for degradation.
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Fig. 4 Degradation dynamics of CrylAb insecticidal proteins in leaf blade powder of transgenic Bt rice KMD2 in the marine-fluvigenic

yellow loamy paddy soil (A), pale paddy soil on quaternary red soil (B) and blue clayey paddy soil (C) under nonsterile and sterile

conditions
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