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Isolation biochemical and cry-type gene characterization of Bacillus
thuringiensis strains with high toxic to Plutella xylostella
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Abstract The insecticidal activities of ten strains of Bacillus thuringiensis isolated from diseased Plutella xylostella (L.
larvae were characterized. All strains caused >80% larval mortality and the strain DBW902 had the highest insecticidal
activity with an LCy, of 13. 99 mg/L at 48 h. The biochemical characteristics and cry/cyt genes of each strain were
determined. High insecticidal activity coincided with the detection of at least one cry/A or cry2A family gene. The
biochemical characteristics of the strains DBW904 DBWO93 and DBW962 were homologous to B. thuringiensis subsp.
and Shandongiensis but not the other strains. The identification of these 10 B. thuringiensis isolates with moderate to high
insecticidal activity against P. xylostella is promising for the control of this pest in northeastern China.
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Table 1 PCR primers and corresponding annealing temperatures

(5'——3")

(bp)

Tm (°C)
Amplified fragment

Primer Sequence(5'——3") Tm value(C) Target
length (bp)
CATGATTCATGCGGCAGATAAA(d)
Unl 277 ~274 58 Lepidoptera
TTGTGACACTTCTGCTTCCCATT(r)
GTTATTCTTAATGCAGATGAATGGG(d)
Un2 689 ~701 55 Lepidoptera/Diptera
CGGATAAAATAATCTGGGAAATAGT (1)
CGTTATCGCAGAGAGATGACATTAAC(d)
Un3 589 ~ 604 58 Coleoptera
CATCTGTTGTTTCTGGAGGCAAT(r)
GCATATGATGTAGCGAAACAAGCC(d)
Un4 439 60 Diptera
GCATATGATGTAGCGAAACAAGCC(r)
AAGCAGTGAATGCCTTGTTTAC(d)
Un7 8 420 ~423 54 Coleoptera
CTTCTAAACCTTGACTACTT(r)
ATGAGTCCAAATAATCTAAATG(d)
gal — Cry8 373 ~376 49 Coleoptera
TTTGATTAATGAGTTCTTCCACTCG (1)
TTAGAAGATACGCCAGATCAAGC(d)
gal-Cryl1 305 51 Diptera
CATTTGTACTTGAAGTTGTAATCCC(r)
TTACGTAAATTGGTCAATCAAGCAAA(d)
gal-nem 474 ~ 489 50 Nematode
AAGACCAAATTCAATACCAGGGTT(r)
CTTTGATTATTTAGGTTTAGTTCAA(d)
Spe-Cryl3 313 50 Nematode
TTGTAGTACAGGCTTGTGATTC (1)
TTACGTAAATTGGTCAATCAAGCAAA(d)
gal-cyt 522 ~525 51 Diptera
AAGACCAAATTCAATACCAGGGTT(r)
DHS o 1 PCR °
Invitrogen 2.2.2 10
Blast (http://blast. nchi. nlm. nih. gov/ o . .
Blast. cgi) GenBank cry N . . (V-P) .
2
2.1 °
60 Al
Bt o N N .
DBW1001. DBWI1002. DBW75. DBWO901. « 2).
DBW902.DBW903.DBW904. DBW93 . DBW961 2.2.3
DBW962 85% -
210 o
2.2
2.2.1 10 DBW902. DBW903. DBW93. DBW961. DBW962

LB ;

DBW1001 N

o DBW904.DBW93.DBW962

Bt. subsp. shandongiensis
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Table 2 Physiological and biochemical properties of the isolated strains

Strains A B ¢ D E F G H I J K

L Mm N O P Q R s T U V W X

DBW75 + - + + - + + - + + + + + + - - + - 4+ - - 4+ + -
DBW9OI + - + - - 4+ 4+ + + + + + 4+ + - + + o+ + + - o+ - +
DBW902 + + + + - - - - 4+ 4+ + 4+ + + - - 4+ - 4+ - - + - +
DBW903 + - + - - 4+ - - + + + 4+ 4+ + - - + - 4+ - - 4 - +
DBW904 + + + + - + - - + 4+ + 4+ + + - - 4+ - 4+ + 4+ o+ o+ -
DBW93 + + 4+ + - + - - 4+ 4+ 4+ 4+ + + - - 4+ - 4+ - 4+ + - +
DBWO961 + - 4+ + - - - - 4+ 4+ + 4+ 4+ + - - 4+ - 4+ - 4+ + - +
DBW9%2 + + + + - + - - + 4+ + 4+ + + - + + - 4+ - - + - +
DBwW1001 + + + - - 4+ - - 4+ 4+ + 4+ 4+ + + - + - 4+ - - 4+ + +
DBW1002 + - 4+ - - + + - + 4+ + + + + - - 4+ - - 4+ + + - +
“i7 “-7 o A: ;B ;C: ;D: JE: JF: ;G ;
H: 1 o K ;L: ;M: S\ ;0: ;P ;0 ;
R: ;S ;T ;U A i\ (Tween80) ;X
“+ ”positive reaction “ — ”"negative reaction. A :Bacteria film test; B: Voges—Prokauer test; C: Lecithinas; D: Salicin; E :

Sucrose; F: Cellobiose; G :Carbinose; H: Esculin; I :Hydrolysis of Starch; J: Protein hydrolysis; K: Methyl Red test; L:

Urease test; M :Catalase test; N: Gelatin Liquefaction; O: Lactose; P:Sorbitol; Q: Fructose; R: Arabinose; S :Maltose; T:

Xylose; U: Glucose; V: Chitinase; W: Esterase(Tween80) ; X :Arginine decarboxylase.
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Fig.1 Amplification results of cry/cyt gene by PCR
M: DNA Marker Il ; 12 DBW75 cryl;2: DBW75 cry4;3:
DBWO93 cryl;4: DBWI93 ¢ry2;5:DBWI01 cryl ;6: DBW901
cry2;7:-DBWO01 cry4; 8:DBW902 cryl; 92 DBW902 cry2;
10: DBW902 cry4; 112 DBW903 cryl;12: DBW903 cry2;
13: DBWO903 cry4.

teryl crylA
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98%
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Fig.2 Amplification results of cry/cyt gene by PCR
M: DNA Marker I ;1: DBW904 cryl;2: DBW904 cry2;3:
DBW904 cry4;4:DBW961 cryl ;5:DBW961 cry2;6: DBW961
cry4;7:DBW962 cryl;8:DBW962 cry2;9: DBWI1001L cryl;
10: DBWI1001 cry2;11: DBWI1001 cry4;12: DBW1002 cryl ;
13: DBW1002 cry2.
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DBW904 DBW1001 DBW93 BW962 DBW961 HD-73,
LC,, 18.53 ~74.38 mg/L; DBW1002 :DBW902 > DBW75 > DBW903 > DBW904 >
LC,, 152.59 mg/L., HD-73 DBW1001 > DBW93 > BW962 > DBW961 > HD-73
DBW901 DBW1002 >DBW901 >DBW1002 ( 3).
3

Table 3 Toxicities of the isolated strains against Plutella xylostella

95% (mg/L) 95% (mg/L)
b(SE)
LC,,(mg/L) 95% confidence LCy, (mg/L) 95% confidence
Strains Slope of regression
(mg/L) interval(mg/L) interval(mg/L)
HD-73 123. 54 86.12 ~177.22 528. 63 323.18 ~1282. 56 2.03 £0.261
DBW75 18.53 11.79 ~29. 14 271.94 90.47 ~2312.07 1.10 £0. 145
DBW90. 1 134. 11 90.19 ~199.42 506. 29 285.34 ~1246. 60 2.22 £0.31
DBW90. 2 13.99 9.11 ~21.48 181.25 58.768 ~1620. 18 1.15 £0. 17
DBW90. 3 30.24 17.09 ~53.50 659. 99 192.05 ~7215. 45 0.96 £0. 15
DBW90. 4 30.99 15.19 ~63.21 316. 56 117. 61 ~1500. 30 1.27 £0. 188
DBW93 50. 94 32.81 ~79.10 182. 40 104. 82 ~435. 60 2.32£0.35
DBW96. 1 74.38 48.52 ~114.01 344.39 178.78 ~964. 82 1.93 £0.27
DBW96. 2 54.91 36.04 ~83. 67 212.43 118.77 ~529. 67 2.18 £0.32
DBW100. 1 50. 62 35.55~72.09 230.72 130. 92 ~640. 19 1.98 £0.24
3
10 Bt crylA cry2A
HD-73 8 °
HD-73 2 HD- Bt eyl ery2 (
73, 2000; 2003; 2008) . Liang
. Dean (1994) BBMV
cry2 A cryl A
11 (2005) cry2Aa
cry2A
DBW904.DBW93.DBW962
L. 2A
Bt. subsp. shandongiensis ( ey
1990 ;Berén et al. 2005; 2007) °
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