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Abstract The concentration of Cryl Ab insecticidal protein expressed in two homozygous transgenic Bacillus thuringiensis
Bt rice lines KMDI and KMD2 were determined by enzyme immunosorbent assay ELISA  with the PathoScreen kit
for Bt cryl Ab/Ac protein  Agdia USA . The results showed that the concentration of Cryl Ab expressed both in KMD1
and KMD2 at the heading and maturing stage were significantly lower than that at the seedling tillering and booting
stage. CrylAb protein could be transferred from transgenic rice plants to its nontarget pest brown planthopper BPH
Nilaparvata lugens Stal  and from N. lugens to its natural enemy wolf spider WS  Pirata subpiraticus Boesenberg
et Strand in the food chain by preying. The quantitative cycle of CrylAb insecticidal protein in the food chain was
analyzed using the kit. After being fed on KMD1 or KMD2 rice plants for 2 days Cryl Ab protein could be detected in
the N. lugens body. However after continuous feeding on Bt rice plants for 2 4 6 8 and 10 days the content of
Cryl Ab remaining in the V. lugens body did not show the expected tendency of increase. Also Cryl Ab protein could be
detected in the P. subpiraticus body by preying on the N. lugens reared on KMD1 or KMD2 rice plants for2 4 6 8
or 10 days while their contents were significantly higher than those of N. lugens fed on KMD1 or KMD2 for the same
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time. Although the inoculation time was increased from 2 to 4 6 8 and 10 days

subpiraticus did not show any increase. Additionally

the level of CrylAb detected in P.

there were no significant differences among the predatory

consumptions of P. subpiraticus preying on N. lugens reared on KMD1 KMD2 or on the non-transgenic parental rice

line Xiushuill. No clear bioaccumulation pattern of CrylAb protein was observed in N. lugens and P. subpiraticus .

More than 50 percent of CrylAb was degraded by the crude protease extract from the midgut of P. subpiraticus at 37°C

without light for 2 hours. However as the exposure time increased from 2 to 4 8 12 and 24 hours the detoxification

function of the crude protease extract did not show a tendency to increase.
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1.6 CrylAb * The data in the figure
are mean + SE . The same for following figures and tables.
PBS pH 7.0 0.1 mol/L CrylAb
Forcada 1996 150 pL. MEB 2.2 CrylAb
100 mL PBST 0.5 g Tween 20 0.4 g 2468 10d
4°C 12000 x g 15 min KMD1 CrylAb
Cryl Ab 0.031% ~ 0.034%
MEB 80 ng/mL KMD2 0.034% ~0.036%
40 ng/mL MEB 2 CrylAb
Cryl Ab 40 ng/mL CrylAb KMD1
37°C 24812 24 KMD2
h ~_70°C KMDI  KMD2
10 Cryl Ab 2d
Bt-cryl Ab/1Ac Cryl Ab 1 Duncan’ s
KMDI 6d
Cryl Ab 28 10d P<
0.05 P>
0) 0.05 KMD2 4 6d
Cryl Ab 28 10d P<
2.1 CrylAb 0.05 P>
0.05
ELISA KMDI  KMD2 2.3 CrylAb
Cryl Ab 1
11 KMDI  KMD2
P>0.05 2
CrylAb KMDI F =
53.259 P<0.05 KMD2 F =58.133 P <0.05 P>0.05 Bt

KMD1  KMD2



2 Ciyl Ab - - 211
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Table 1 Content of CrylAb insecticidal protein in

ity 2 78k
Number of PBH attacked/spider

N. lugens feeding on Bt rice for different times

and its predator P. subpiraticus

Cryl Ab ng/
By Content of Cryl Ab insecticidal protein
d ng /individual
Bt rice Feeding
lines tested time
N. lugens P. subpiraticus
KMD1 0 Oc a Oc a 2 4 6 8 10
2 0.07+0.0l b b 0.37+0.03a a i frh Al Predatory time (d)
4 0.09+0.01ab b 0.20+0.03b a
6 0.05+0.01b b 0.19£0.02¢ a 2 Bt
8 0.14+£0.0l a b 0.30+£0.05ab a
10 0.14£0.03a b 0.24£0.03bc a Fig. 2 Accumulated amount of the brown planthopper BPH
KMD2 0 Oc a Oc a N. lugens fed on Bt rice and its untransformed control
2 0.11+0.0l a b 0.30+0.03b a . . . L
Xiushui 11 rice predated by P. subpiraticus
4 0.05£0.0lb b 0.48£0.10a a mne s
6 0.04£0.01b b 0.1840.03b a A BPH individuals killed B
8 0.10£0.01a b 02000l b a BPH individuals consumed C Total
10 0.11+0.03a b 0.28+0.05b a predation amount.
Notes Bt P
>0.05 Duncan’ s Bt 50 - B EAEHHEY Crude protease extract
P>0.05 1t O %4 88 Control
The data for the same Bt rice line followed by the same letter indicate no @ E a
significant difference P >0.05 by Duncan’ s multiple range test. The data Kﬂﬁ § a a a
for the same Bt rice line followed by the same letter in parenthesis indicate no 4 g
significant difference between N. lugens and P. subpiraticus P >0.05 by g; °
t-test. Q 3
B :; b b b b
2.4 CrylAb §
CrylAb 2 4 8 12 24
37C 2h 50% CrylAb R Inoculation time (h)
3 CrylAb
P >0.05
CrylAb 3 Fig. 3 Degradation of CrylAb insecticidal protein in vitro

by crude protease extract from P. subpiraticus midgut
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