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Characteristics of Bacillus thuringiensis strain YX-1 with
high toxicity to Lepidopteran apple pests
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Abstract A strain of Bacillus thuringiensis ( Bt) strain, YX-1, with high toxicity to apple tree pests was isolated from
soil in Hebei. In order to explore the feasibility of using this to control apple pests the toxicity of Bt YX-1 to some apple
tree pests was assayed. The crystal shape, protein type, genotype and growth characteristics of Bt YX-1 were also
observed and analyzed. A light microscope indicated that Bt XY-1 has crystals with a bipyramidal shape. SDS-PAGE
analysis indicates that this strain produced 130 ku and 60 ku protein bands. PCR-RFLP analysis revealed the presence of
crylAc, cry2Ac, cryll, vip3Aa and cry34 — 35 genes. The bioassay results show that Bt YX-1 was highly toxic to larvae of
Hlyphantria cunea, Helicoverpa armigera, Prodenia litura, Grapholitha molesta, Adoxophyes orana and Phalera flavescens
with respective LCy, of 14.48 mg/L, 2.72 x 10* mg/L, 6.24 x 10* mg/L, 1. 01 x 10°mg/1, 3.52 x 10* mg/L and 4. 73
x10* mg/L. The toxicity of Bt YX-1 was higher than that of Bt HD-1. Although supernatant from a culture broth of Bt
YX-1 showed very low insecticidal activity (8.33% mortality) against 2nd instar larvae of H. armigera it markedly
improved the toxicity of a mixture of spores and crystals. Our results show that the Bt YX-1 may prove valuable as a
microbial control agent for lepidopteran pests or apple crops.
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Fig.1 The crystal and spores of Bt YX-1
under optic microscope

S:2f 4l spore; C: ffA crystal.
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Fig.2 SDS-PAGE analysis of proteins from Bt YX-1
M . ¥5 85 4 protein marker.
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Fig.3 The growth curve and pH
variation of Bt YX-1
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DNA Syt , 1 31 X4 H 51 ¥t 17 PCR 974, &5
R YX-1 BAREH oyl cry2., eryll, vip3A,
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Fig.4 Gene identification of Bt YX-1 by PCR
1 =6:cryl cry2 .cryll cry34-35 F vip3A
i PCR 939
1 - 6:PCR-amplified product of cryl .cry2 .cryll,
cry34-35 and vip3A gene.

M:DNA % F 5 k57 , DNA marker (8 000, 5 000,
3 000, 2 000, 1 000, 750, 500, 250, 100 bp).

5 Bt YX-1 PCR-RFLP B

Fig.5 PCR-RFLP of Bt YX-1
1:cryl-KUN2 i 47; 2. cryl-KUN3 i Y5 3. cry2 4

4.Vip3A Ei ).
1:PCR product/Pstl &Xbal; 2:PCR product/Pstl &EcoRI;
3. PCRproduct/Hine II &Mspl; 4. PCR product/Hind Il
&EcoRI.
M:DNA 43 F i 45 ,DNA marker (8 000, 5000, 3 000,
2000, 1000, 750, 500, 250, 100 bp).
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Table 1 LC,, of Bt YX-1 strain against 6 species of apple pests

LC,, mg/L (HI%,95% B X )
LC, mg/L (slope,95% Fiducial limits)
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H. cunea H. armigera P. litura G. molesta A. orana P. flavescen
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14. 48 2.72 x 10° 6.24 x 10* 1.01 x10° 3.52 x 10* 4.73 x 10°
YX-1 (1.59,0—  (1.00,1.83 x10* (5.01,5. 14 x10* (1.02,35.07— (0.57,1.61 x10* (0.69,1.86 x 10°
94.29) —5.26x10°)  —8.85 x10*) 1.92 x10%) —9.64 x10*) —8.72x10%)
1.87 x10° 3.16 x 10* 1.03 x10° 3.01 x 10 7.13 x 10* 7.85 % 10°
HD -1 (2.03,70.22 (1.34,1.80 x 10* (3.07,8. 11 x10* (0.96,1. 63 x10° (0.75,3.71 x10* (0.56,2.93 x 10°
—319.41) —7.16 x10*)  —1.60x10°) —4.82x10*) —1.88x10%) —1.58 x10*)
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R . N . . > 60 | b
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3 -l:‘-.'- 'la/l’.\. Supe?natant Supﬁc?re-crystal Fermentation broth
mixture
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BOR . WA ATE R AR E H 0 7 RORF, X 2
ABRARER S A2 22 SR, SDS-PAGE Kol 3 2 24 47
130 ku Fi1 60 ku fyF4 o A CHRIER) 31 X514
XFIZ% A Bk Bt 47 PCR-RFLP & [ 84 %5 5, % L Bt
YX-1 & A WA BRI erylAc, ery2Ac, eryll
vip3Aa .cry34 — 35,1 Bt HD-1 Bk & A crylda.
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A (Milne et al. ,2008) ,2 4~ Bk BT & 25 B EE AR
SEa AR, A e Al AE = DURRFE I, i 2 A4
TR PR 22 ) % OO PR Y 22 5, R RE R T 4 AR
BE R H IR A ) sl ik i 0 22 5 5 R AY o

6 BtYX-1 ZABRPAERASHRBEFENE
Fig.6 The insecticida activities of different
ingredients from Bt YX-1 culture broth
PR v A TOUT A AS ) S i 3 7 H A 380 ) 7 7 3 2
(P<0.05),

Histogram with different letters indicate significant

difference at 0. 05 level by Duncan’ s multiple range test.
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#JLE % (Manker et al. ,1994) , KR4 Bt YX-1
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