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Nutrition Factors Influence the Production of
Insecticidal Crystal Proteins Cryl and Cry2 from
Bacillus thuringiensis 4.0718

LIU Fei XIA Li-Qiu" DING Xue-Zhi YI Yong MO Xiang-Tao WEI Wei

(College of Life Science, Hunan Normal University, Key Laboratory of Microbial Molecular Biology of Hunan Province,
Changsha 410081)

Abstract: In order to increase the production of insecticidal crystal proteins Cryl and Cry2, firstly, Plack-
ett-Burman design was applied to evaluate the effectiveness of the related nutrition factors; it was found that
the soybean powder and MnSO4-H,O were significant factors for Cryl production, but the yield of Cry2
wasn’t effected remarkably in such medium. Then the steepest ascent experiment was adopted to approach
the optimal region of the medium composition. Lastly, the optimal concentration of the soybean powder and
MnSO4H,0 was 11.5 and 0.02 g/L, obtained by response surface methodology (RSM). The final yields of
Cryl and Cry2 was 0.32 mg/mL and 0.11 mg/mL, increasing twice more than that in the medium optimized
before. The median lethal concentration (LCs) of optimal medium was 1.09 pL/mL. The toxicity to Heli-
coverpa armigera was significantly enhanced than the old one.
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% 1 Plackett-Burman 3255 & F 7Kk J & 4755 MnSO,4-H,0, Cry2
Table 1 Level and code of factors chosen for Plack-
ett-Burman design

[13]

Mn*" Fe?* Bt

1
X, [17]
Xs ’
X4
Xs
FeSO4-7H,0 X 0.02 0.03
MnSO4-H,0 Xy 0.04 0.05 Bt4.0718 Cryl
MgS0,47H,0 X 0.2 0.25 Cry2 ( 1 ,
2), Cry2
8 , Cryl s Cryl

#& 2 Plackett-Burman SE35& i+ R 4R
Table 2 Design and experimental results of the Plackett-Burman experiment

Run X X, X3 Xy Xs Xe X7 X3 Ycry1 (mg/mL) Y cry2(mg/mL)
1 1 -1 1 -1 -1 -1 1 1 0.04 0.19
2 1 1 -1 1 -1 -1 -1 1 0.30 0.20
3 -1 1 1 -1 1 -1 -1 -1 0.11 0.19
4 1 -1 1 1 -1 1 -1 -1 0.04 0.15
5 1 1 -1 1 1 -1 1 -1 0.26 0.15
6 1 1 1 -1 1 1 -1 1 0.10 0.15
7 -1 1 1 1 -1 1 1 -1 0.03 0.13
8 -1 -1 1 1 1 -1 1 1 0.03 0.16
9 -1 -1 -1 1 1 1 -1 1 0.26 0.15
10 1 -1 -1 -1 1 1 1 -1 0.23 0.12
11 -1 1 -1 1 -1 1 1 1 0.19 0.11
12 -1 -1 -1 -1 -1 -1 -1 -1 0.26 0.14

y 73:1.975571
xtp,
x4 %///////% 5410018

xs| o

P=0.05
E1 EFEFHCryl REEEFE Yo # MEIT B2 EFREFICry2 BABEBTE Yo MEITM
Fig. 1 Effect estimate of nutrition factors on Cryl ICP Fig. 2 [Effect estimate of nutrition factors on Cry2 ICP

yield: Ycry yield: Ycry2

: s P=0.05 0.05
Note: The numbers on figures represent the strength of effect of corresponding factors, positive and negative sign represent positive and
negative effect respectively, the significant factors(P<0.05) are those which pass the dotted line labelled with P=0.05
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Table 3 The steepest ascent experiment and
the yield of Cryl

Run  Soybean powder(g/L) MnSO4H>O(g/L)  Ycry (mg/mL)

1 20 0.040 0.16
2 18 0.035 0.18
3 16 0.030 0.18
4 14 0.025 0.22
5 12 0.020 0.30
6 10 0.015 0.30
7 0.010 0.18
8 0.005 0.10
2.3 MEEZESME Cryl FRE&2
¢ 3
MHSO4'H20 5
4
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P 0.0006,
( 3
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, X3 1148529, X; 0.02
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Table 4 Level and code of factors for CCD

Factor Sym- Coded levels
(/L) bol 1414 1 0 1 1.414
Boyee X, 3514 6 12 18 20485
powder
MnSO;H,0 Xy 0 0.005 002 0.035 0.041

% 5 ‘:P'I\_.‘?H'é(iﬁi‘l'&Cryl P:%YCryl

Table 5 CCD matrix of the factors and

the yield of Cryl

Run X3 X5 Ycry1 (mg/mL)
1 -1 -1 0.11
2 -1 1 0.11
3 1 -1 0.08
4 1 1 0.05
5 -1.414 0 0.06
6 1.414 0 0.03
7 0 -1.414 0.21
8 0 1.414 0.27
9 0 0 0.29
10 0 0 0.28
11 0 0 0.32
12 0 0 0.36
13 0 0 0.32

Cryl (mg/mL)

3 ESHHFIMSO, H,0XZ B Cryl FE8H
7 T

Fig. 3 Response surface plot showing the mutual effect of
soybean powder and MnSO4-H,O on the yield of Cryl when
the other variables are held at zero level
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Table 6 The contrast of yields of Cryl and Cry2 and the toxicity to Helicoverpa armigera

between the control and optimal medium

Total solid of Yryi

Yeryn

LCso 95% Confidence limits

Medium medium (g/L) (mg/mL) (mg/mL) (uL/mL) E— Upper Slope
Control medium 47.02 0.10 0.03 3.10 2.48 4.10 2.0+0.25
Optimal medium 38.79 0.32 1.09 0.92 1.30 1.94+0.19
, 2005, 45(3): 465-469.
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