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61 ABSTRACT

A novel bacterial strain of Bacillus thuringiensis for inhibit-
ing insect pests is provided, wherein the Bacillus thuringien-
sis includes the gene fragments of crylAb, crylAc, crylD,
and crylE.

8 Claims, 2 Drawing Sheets
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BACILLUS THURINGIENSIS STRAIN FOR
. INHIBITING INSECT PESTS

FIELD OF THE INVENTION

The present invention relates to a novel microorganism of
Bacillus thuringiensis, In particular, the present invention
relates o a microorganism of Bacillus thuringiensis baving
fragmients of crylAb, crylAc, crylD, and cry1E genes. The
present Bacillus thuringiensis used in anti-insect. :

- BACKGROUND OF THE INVENTION

Along with the respect to life quality and the rise of envi-
ronmental protection consciousness, at present, the trend that
. the biological insecticides are substituted for the traditional

pesticides to prevent the uitimate accumulation in the food’

chain has become the mainstrearn, in which Bacillus thuring-
iensis is the most famous application in the biclogical insec-
. ticides, and is easily utilized and safe.

Bacillus thuringiensis, a Gram-positive rod bacterivm, is
an insectile pathogenic bacterium. B. thuringiensis will
progress into the non-mitotic semi-stationary phase or differ-
" entiate to form the spore or the insecticidal crystal protein
while lacking nutsient or staying in the worse environment.
The insecticidal crystal protein produced from B. rhurmg;en-
sis can inhibit the growth of some insect pests, but is not
harmful to mammals and birds. Therefore, scientists have
been isolated various insecticidal genes from B. thuringien-
sis, and developed a5 the recombinant genetic products.

The endotoxin gene of B. thuringiensis is located on the

plasmid’ thereof, so as to proceed the generic' engineering -
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The differences between the Taiwan patent No. 385229 and
present patent lie on the way to anti insect. It is the endotoxin
produced by-the gene fragments are used to anti pest, rather -
than the erystal protein or spores or mixtures thereof and
baculoviruses. ]

T.S. Pat. No. 6,500,617 provides methods of obtaining pest
resistance genes that are improved over naturally occuming
genes for use in conferring upon plants resistance to pests.
The methods involve the use of DNA shuffling of pest resis--
tance genes to produce libraries of recombinant pest resis-
tance genes, which are then screened to identify those that
exhibit the improved property or properties of interest: The

" present invention uses a naturally method to cbtain the anti

20

insect fragments, while the U.S. Pat. No. 6,500,617 uses an
method with recombinant DNA.

The U.8. Pat. No. 6,177,615 disclosed a novel syntheti-
cally-modified B. thuringiensis nucleic acid segments encod-

. ing delta-endotoxins having insecticidal activity against lepi-

dopteran insects. Also disclosed are synthetic crystal proteins

" encoded by these novel nucleic acid sequences. The differ-

easily. In the early stage, the recombinant endotoxin genes -

almost are limited in the cloning of single gene fragment.
Recently, the multiple endotoxin genes or the genes with
large diversities, even the chimeric genes, are utilized 50 2510
improve the insecticidal effect, enlarge the insecticidal area or
modify the mxstance of B. rhumgzenm to the worse envi-

- ronment.

. The parental relationships amcmg varicus endotoxin pro-
_teins of B. thunngmms are different becanse of the insecti-
cidal crystal proteins produced from the divergent nucleotide
sequences of plasmids thereof. The insecticidal targets also
are different, which are classified as six groups (Hofte and
Whiteley, 1989; Gili et al., 1992; Gleave etal., 1993; Lereclus
etal., 1993; Shin'et al., 1995; Kostichka et al., 1996). Among
mese literatures, Cryl protein family has the insecticidal.

" effect to Lepidoptera; Cry2 protein family shows the i insecti-

cidal effect to Lepidoptera and Diptera, or only has the insec-
ticidal effect to Diptera; Cry3 protein family has the insect-

cidsl effect to Coleoptera; and Cry4 protein family only has .
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the insecticidal effect to Diptera, Cry5 protein family cannot

form as crystal protein, wherein Lepidoptera and Coleoptera
can be killed by some part of Cry5 protems but cannot be
killéd by other part thereof, CytA protein does not have spe-
cific insecticidal scope; however, the cytolytic and hemolytic
" effects can be induced by CytA protein. The cryl gene of B.
thyringiensis encodes the longest amino acid sequence, and
cytA gene thereof encodes the shortest one.

Taiwan Patent No. 385229 relates to novel bmpesnmda]
compositions comprising an active insecticidal ingredient
selected from insecticidal bacteria and viruses such as B,
thuringiensis crystal protein or spores or mixtures thereof and
baculoyiruses such as nuclear polyhed:rosis vituses, granulo-
sis viruses and non-occluded viruses. Methods for producing
the biopesticidal compositions and methods of controlling
insects are also mcluded ‘within the scope of the invention.

3%

ences between the U.S. Pat. No. 6,177,615 and the present
patent lie on which the anti insect fragments of B. thuring--
fensis in present inveation are naturally existent not by arti-
ficial synthesize. :

The U.S. Pat. No. 5,994,266 relar.es to a method for con- .
trolling a pest comprising exposing the pest to the pesticidal
compositions. The differences between the U.S. Pat. No,
5,994,266 and the present patent lie on which the anti insect
fragments of B. thuringiensis in present inverition are natu-
rally existent not by artificial synthesize.

Therefore, sclentists are still exploring the mmroo_rgamsm
with multiple endotoxin genes isolated by generic engineer—
ing or jsolated by natural selection.

It is therefore attempted by the apphcant to deal with the
above situation encountered in the prior art.

SUMMARY OF THE INVENTION

-The first purpose of the present invention, an isolated -
rmcroorgamsm of Bacillus thuringiensis for inhibiting an
insect is provided. A ‘Bacillus thuringiensis strain which
includes fmgments of crylAb, erylAc, aylD, and cxle
genes was identified by PCR selection.

The second purpose of the present invention, an 1solated -
microorganism of Bacillus thuringiensis for inhibiting an
insect is provided which can be manufactured into a insect.
controlling composition. The present composition carries an
acceptable carrier and further comprising an effective dosage
of an endotoxin. ot

In accordance with the first aspect of the present invention,
an isolated inicroorganism of Bacillus thuringiensis for
inhibiting an insect is provided. The microorganism includes
fragments of crylAb, cryl Ac, cry1D, and crylE genes.

Preferably, the isolated microorganism further includes a
fragment of a cry2A gene.

Preferably, the insect has an order of Lepidoptera and a
family being one selected from a group conmstmg of Noctu-

" jdae, Pyralidae and PluteHidae,
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Preferably, the family of Noctuidae includes a species
being one selected from a gronp consisting of Helicoverpa
armigera and Trichoplusia ni; the family of Pyralidae
includes a species being one of Maruca vitrata, Ephestia -
cautella and Crocidalomia binotalis; and the family of Plu-
tellidae includes a species of Plutella xylostella.

In accordance with the second aspect-of the present inven-
tion, a pesticidal composition including Bacillus thuringien-
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3 .
sis is provided. B. thuringiensis has fragments of crylAb,
crylAc, cry 1D, and crylE genes.

'Preferably, the pesticidal composition further includes an
effective dosage of an endotoxin, and the endotoxin further is
a 8-endotoxin.

Preferably, the pesticidal composition further includes a
pharmaceutically acceptable cartier.

Preferably, B. thuringiensis further includes a fragment of
a cry2A gene.

An accordance with the third aspect of the presentinvention,

an inhibition method for an insect is provided. The inhibition-

method includes a step of applying Bacillus thuringiensis
comprising fragments of cry1Ab, crylAc,crle andacrylE
genes on a specific target.

Preferably, B. thuringiensis has an effective dosage for
inhibiting the insect.

Preferably, the specific target is one selected from a group
consisting of a crop, a cultivated land-and a combination
thereof.

In accordance with the fourth aspect of the present inven-

" tion, an isolated microorganism of Bacillus thuringiensis

having a DSM Accession No. 22750 is provided.

Preferably, the isolated microorganism further has a func-
tion being one selected from a group consisting of inhibiting
an insect, producing a metabolite for antagonizing the insect,
and being a raw material of a composition for mhib]tmg the
insect. -

Preferably, the metabolite is an endotoxin.

The bacterial strain of Bacillus thuringiensis F201 was
depaosited in the Deutsche’ Sammlmg von Mikroorganismen
and Zellkulturen (DSMZ) GmbH, Inhoffenstr. 7B, D-3 8124
Braunschweig, Germany, on Jul. 10, 2009, under the rules of
Budapest Treaty, and the deposit number was DSM 22750,

The above objectives and advantages of the present inven-
tion will become more readily apparent to those ordinarily

skilled in the art afier reviewing the following detailed”

descriptions and accompanymg drawings.
BRIEF DESCRIP'I'ION OF THE DRAW]NGS

FIG, 1isthe eleclroghoresxs pattern showing the endotoxin
gene types of B. thuringiensis F201 strain of the present
invention, and the endotoxin genes crylAb, crylAc, crle
and cry1E thereof are amplified by PCR.
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FIG. 2is the electrophoresis pattern showing the endotoxin -

proteins of B. thuringiensis F20] strain of the present inven-
tom, and the epdotoxin genes cry2A thereof is amplified by
PCR.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

The present invention will now be described more specifi-
cally with reference to the following embodiments. It is to be
noted that the following descriptions of preferred embodi-
ments of this invention are presemed herein for purpose of
illustration' and description only; it is not intended to be
exhaustive or to be limited to the precise form disclosed.

A novel microorganism of Bacillus thuringiensis is pro-
vided in the present invention, and the bacterial strain can
inhibit the growth of insect pests. The following detail
descriptions illustrate the source, purification and isolation,

* identification and inhibition effect to the targeted pests of B,

thuringiensis,
Sampling of Microorganism

* Accordance with the method of Smith and Couche (1991),
the plant with different families and species are collected

4 .
from the Taipei Botanic Garden, a non-agricultire area.
Choosing the branch 3 meters up from the ground, taking
back with plastic bags and reserving in 4° C. refrigerator.

Isolation and Identification of Microorganism

Drying the plant in the shade first and taking 3 leaves from
each branch. Triton X-100 (Amresco} diluted solution (50
ppm) 6 ml was used to wash the leaves and the wasghing buffer
was collected. The washing buffer was cenirifuged with
15,000xg, 6 min. The pellet was collected and resuspended
with 0.5 ml distilled water (Smith and Couche, 1991}. In
accordance ‘with the methods published in the literatures of-
Akiba and Katch (1986), Travers et al. (1987), Chak and Yang
(1990) and Chilcott and Wigley (1993). The heat-treated sus-
pended samples are sprayed on the nutrient agar (NA) plates.
After continuous incubation at 28° C. for five days, the iso-
lation of single colony is performed. The nutrient agar plates
are chserved under the phase contrast microscope with the oil
immersion lens with a magoification of 1,500x, for isolating
the bacterial strain containing crystal protein and spore. The
isolated bacterial strains are nommated and reserved at4°C,
(Kaoetal, 1996)

Incubation of Microorganism

.Each of the nominated bacterial strains is suspended in
distilled water, and is incubated on the muirient agar plates by
streaking method for three times, to isolate and identify the
bacterial strain un-polluted. Each single colony is inocolated
in 5 ml of Luria-Bertani (LB) broth (containing 0.1% of
Bacto-tryptone, 0.5% of Bacto-yeast extract and 1% of NaCl, -
pH 7.0), and incubated overnight at 28° C. at 250 rpm. The
incubated broth of 0.5 ml is sub-cultured at a ratio of 1:10in
the same condition for 3 hours.

Identification of Bacterial Strain

The sub-cultured bacterial strains are analyzed, and one of
the bacterial strains is selected to nominatedas B. thuringien-
sis F201, which is anatyzed for the bacterial morphoiogy and
the follow-up experiments. '

45 °
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Polymerase Chain Reaction (PCR) of DNA and
Cloning of Plasm:cl

The endotoxin gene types of B. thuringiensis F201 strain of
the present invention are identified in accordance with the
combinations of the endotoxin-spegific primers published in -
Kalman et al. (1993). ;

(1) Amplification of cryl Ab Gene Fragmerit

The annealing réaction and amplification of PCR are per-
formed by the cryl Ab specific sequence as the reverse primer -
(i.e. SEQID NO. I) and the cry1Ab specific sequence as the
forward primer (i.e. SEQ ID NO. 2), 1o identify the existence
of the cryl Ab gene fragment.

(2) Amplification of cryl Ac Gene Fragment :

The annealing reaction and amplification of PCR are per-
formed by the cryl specific sequence as the reverse primer
(i.e. SEQ ID NO. 3) and the cry1Ac specific sequénce as the
forward primer (i.e. SEQ ID NO. 4), to identify the existence
of the cryl Ac gene fragment.

(3) Amplification of cry1D Gene Fragment

The annealing reaction and amplification of PCR are peI-
formed by the cryl specific sequence as the reverse primer
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(i.e. SEQ ID NO. 3) and thie cry1D specific sequence as the

forward primer {i.e. SEQ ID NO 5),to 1dent1fy the existence

of the crylD gene fragment. -
- (4) Amplification of arylE Gene Fragment

The annealing reaction-and amplification of PCR are per-
formed by the cryl specific sequence as the reverse primer
(i.e. SEQ ID NO. 3) and the crv1E specific sequence as the
forward primer (i.e. SEQ ID NO. 6), to identify the existence
" of the cry1E gene fragment.

- (5) Amplification of cry2A Gene Fragtnent

The annealing reaction and amplification of PCR are per-
formed by the cry IE A2 specific sequence as the reverse
primer (i.e. SEQIDNO. 7) and the cry LAl specific sequence

10
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There are three families of insect in the embodiment, Noc-
tuidae; Pyralidae and PluteBidae. These insects are the pests
of vegetable, pulse family crop and cellulose crop. They
affect the flowering of the crop and influence the tassel form-
ing which made huge damage on every-year’s harvest.

To counter these insect, there are tests which treat the insect
F201 and compare to the result of insect treat with Valent
BioScience Xentari. The mortality of Iarvae wes recorded.

 Table 1 lists out-all the families and the testing insect. Table 2

is thie totat form which lists all the activity of B. thuringiensis

. F201 fermented culture to every testing insect.

as the forward primer (i.e. SEQ ID NO. 8), to identify the 15 ' LE1
existence-of the cry?.A gene fragment. . The family of testing insect
Combinations of Endotoxin Genes in B. rhurmg:erm Noctuidge - Fyrafidae Phaellidae
F201 Strain Helicoverpa armigera  Maruca vitruta ‘Plutella xylostella

Please refer to FIG. 1, which is the electrophoresis pattern 20~ o Ephesta contell
showing the endotoxin gene types of B, thuringiensis F201 -
strain of the present invention, and the endotoxin genes ‘

TABLE 2
Actlvity of B. thuringisnsis F20] fermented culture to every testinginsect .-~

Sampleand teatrient  H.armigern T.ni M. vitrata C binotalis  E. cowella  P.xylostella

lm m . -
Concentration (ppm)
Treat time (br)
Mortality of larve
weating F201 (%)

Morzality of treatiog -

Xentari (%)-

L2 B2 13, i3 L3 13
500 125 100 - 50 100 25
120 72 72 120 . 336 43

200 100 100 100 62.5 96.7
40,0 150 857 549 85.0°

6.7

. thereof are émp]iﬁed by PCR. According to Kalman et al.

(1993), the lengths of the anticipated specific fragments of

crylAb, crylAc, crylD, and crylE, gene fragments respec-
tively are'238, 487, 414, and 883 bp. Therefore, B. thuring-
iensis F201 strain of the present invention incindes multiple
endotoxin gene fragments of crylAb, crylAc, crylD, and

cry1E in accordance with the fragment lengths shown in FIG. .

* 1. In addition, the DNA ladder in FIG. llsabbrewatedas
“M”, and the unit is base pair abbreviated as bp.

Please refer to FIG. 2, which is the electrophoresis pattern
showing the endotoxin proteins of B. thuringiensis F201
strain of the present invention, and the endotoxin genes

40

45"

thereof are amplified by PCR. According to Kalman et al. -

- (1995), the lengths of the anticipated specific fragments of

cry2A, gene fragment is 569 bp. Therefore, B. thuringiensis
. F201 strain of the present invention includes endotoxin gene
ﬁag-mem of cry2A in accordance with the fragment lengths

shown in FIG. 2. In addition, the DNA ladder in FIG. 2 is’

. abbrevmted as “M" 'and the unit is base pair abbreviated as
bp.
In!ubmon activity of B. thuringiensis F201 to targeted
insect pests
Acomposmon with the insecticidal ability is further pro-
vided in the present invention, wherein the composition
includes a culture of the effective dosage of B. thuringiensis
" F201 and the acceptable carrier. Further, endotoxin is con-
tained in the culture. B. thuringiensis F201 orfts mutant of the
present invention is.enriched by adapting industrial standard
.4ncubation method and fermentation. The fermented culture
is tested to confirm the inhibition effect to the targeted insect
pests. .

-50

55

The Noctmdas famﬂy include Hamugem armigera and
Trichoplusia ni.

‘TABLE3

' " The Nogtuidae family insect treatment

Sample and treatment H. armigera Tni
Concentration {ppm) 500 1125
Treat time (hr) 120 72
Mortality of larve treating F201(%) 80.0 100
Mortality of treating Xentari (%) 400" 6.7

Embodiment 1: Helicoverpa armigera

* After B. thurmgzenszs F201 is enriched, five liters of the
fermented culture is sedally-dituted. H. armigera larvae in
the early second instars nymph are treated with different =
diluted concentrations of fermented culture continuously for
120 hiurs by using feed mixtare method. Thirty Jarvae are
tested in each group, feed is not renovated, and the obsetva-
tion is continued. The numbers of dead larvae before and after
the treatment of B. timﬁngia:;sis F20% are recorded, and the
mortality of H..armigera larvae is calculated.

Please refer to Table 4, which is the inhibition activity ofB
thuringiensis F201 fermented culture to H. armigera. While
treating concentration is 500 ppn, the mortality of larvae is

. twice as the larvae treating with Xentari: B. thuringiensis

F201 actually has the lethal effect to H. .armigera in accor-
dance with the result in Teble 4.
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TABLE 7

Intibition activity of 8. thuringiensis F201
- fermented culture to Helicoverpn armigera

. Inhibition activities of the B. thuringiensis
- F20] feérmented culture 1o Maruca vitrata

. Snmple ) Trear with F201  Treat with Xentari  Contrel Sample Treat with F201  Treat with Xentari  Control
No. of tested larvee 30 30 -0 No. of tested larvae 24 24 24
Concentration (ppm) 500 500 0(H0) Concentration {ppm) 100 100 0 (H,0)
Treat I'l}'lle (be) . 120 120 120 Treat time (hr} i) 7 )
Mortality (%) 80,0 40.0 0 " Mortality (%) 100 75.0 0

- 10 k
Embodiment 2: Trichoplusia ni

The preparation of the diluted fermented B. thuringiensis

F201 cultures is identical with Embodiment 1. T ni larvae in -

the early second instars dymph are treated with different
diluted concentrations of fermented culture continuously for
72 hours by using feed mixture method, Fifty larvae are tested
in each group, feed is not renovated, and the observation is
continved. The numbers of dead larvae before and after the

treatment of B. thuringiensis F201 are recorded, and the mor--

tality of T. ni larvae is calculated, .

Please refer to Table 5, which is the inhibitién activity of B.
‘thuringiensis F201 fermented culture to 7. ni. Treating with
only 12.5 ppm F201, the mortality of larvae achieved 100%,
while the mortality of larvae treating with Xentari is only
6.7%. B. thuringiensis F201 actually has the lethal effect to 70
i in accordance with the result in Table 5.

TABLE 5

Inkibition activities of the B, thuringicnsis

F201 fermented culture to Trickoplusia ni : . B

15

Embodiment 4: Crocidalomia binotalis

The preparation of the dilated fermented B. thuringiensis
F201 cultures is identical with Embodiment 1. C. binotalis
larvae in the early third instars nymph are treated with differ-

* ent diluted concentrations of fermented culture continuously

30

Tor 120 hours by using feed mixture method. Thirty larvae are
tested in each group, feed Is not renovated. and the observa-
tion is continued. The numbers of dead 1arvae before and afier
the treatment of B. thuringiensis F201 are recorded, and the.
mortality of C. binotalilarvae is calculated.

Please refer to Table 8, which is the inhibition activity of B.
thuringiensis F201 fermented culture to C. binotalis. While
treating concentration is 50 ppm, the mortality of larvae is
higher than the larvae treating with Xentar. B. thuringiensis
F201 actually has the lethal effect to C. binotalis in accor-
dance with the result in Table 8.

TABLER

Sample Treat with 201 Treat with Xentari Conmol Inhibition activities of the B. thuringiensis F201 -
fermented culture to Crocidalomia binoalis *
No. of tested larvae 50 50 50 .
Cencentration (ppm} 25 12,5 0 H, 3s. Sample Treat withF201  Trent with Xentari Control
Treat time (hr) 72 72 72
Mortality (%) 100 6.7 0 No. of tested larvae 30 28 <. 30
C ation (ppm) 50 50 04,0
" Treat time (hr) 120 120 120
The Pyralidae family include Maruca wtrata, Crocidalo- Mortality (%) 100 857 0
" mia binotalis and Ephestia cautella, 40
TABLE § Embodiment 5: Ephestia cautella -

The Pyralidae family ingect treatrent .

Sample and treatment C. binotalis. E. cautefla

M. vitrata
Larve age L3 i3 i3
Concentration (ppm) 100 - 50 100
Treat time (b} . T2 120 336
Mortality of lacve treating F201(%) 100. 100 6L5
Mortality of treating Xentari (%) 75.0 85.7 549

- Bmbodiment 3: Mamca vitrata
* The preparat:on of the diluted fermented B. rhurmgzerms
F201 cultures is identical with Embodiment 1. M. vitrata
larvae in the early third instars nymph are treated with differ-
ent diluted concentrations of fermented culture continuously
for 72 hours by using feed mixture method. Twenty four
larvae are tested in each group, feed is mot renovated, and the

45
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The preparation of thie diluted fermented B. thuringiensis

F201 ‘cultures is identical with Embodiment I. E. cautella .

larvae in the ¢arly third instars nymph are treated with differ-
ent dituted concentrations of fermented culture continuously
for 336 hours by using feed mixture method, Thirty larvae are
tested in each group, feed is not renovated, and the observa-
tionis continued, The numbers of dead larvae before and after
the treatment of B. thuringiensis F201 are recorded, and the .
mortality of E. cautella larvae is calculated.

Please referto Table 9, which is the inhibition activity of B.-
thuringiensis F201 fermented culture to E. caurella, While
treating concentration is 100 ppra, the mortality of larvae is

"higher than the larvae treating with Xentari. B. thuringiensis

_ F201 actually has the lethal effect to E. cautellain accordance

observation is continued. The numbers of dead larvae before -

and after the treatment of B. thuringiensis F201 are recorded,
and the mortality of M. vitrata larvae is calculated.

Piease refer to Table 7, which is the inhibition activity of B.
thuringiensis F201 fermented culture to M. vitrata. While
treating conceniration is 100 ppm, the mortality of larvae is
higher than the 1arvae treating with Xentari. B. thuringiensis
F201 actually has the lethal effect to M. vitrata in accordance
with the result in Table 7. :

65

with the resuit in Table 9.
TABLE 9
Inhibition activities of the B. thuringiensis s
R F201 fagmented culture to Ephestia cautella
Sample, Treat with F201  Treat with Xentari  Control
No. of tested larvae 30 30 30
Concentration (ppm) 100 100 .0 {H0)y



. 9.
TABLE 9-continued .

" Inhibition activities of the B, thuringiensis
F201 fermented culture to Eg hestia cautelln

Treat with F201

Sample Treat with Xentari  Control
Treat time (br) | 336 B
Martatity (%) 625 349 "0
The Plutellidae family include Plutella xylostella.
TABLE 10 ..
The Plurellidze family insect reatment -
o Sa:ﬁple and treatment Plutella xylostella
Larve age L3
Concentration {ppm) 25
Treat time (hr) 48
Mortality of larve treating F201(%) 96.7
Mortality of ueming Xeotari (%) 850

Embodiment 6: Plutella xylostella

‘The preparation of the diluted fermented B. thunng:mts
F201 cultures is identical with Embodiment 1. P. xylostella
larvae in the early third instars nymph are treated with differ-
ent diluted concentrations of fermented culture continuously
for 48 hours by using feed mixture method. Thisty larvae are
tested in each group, feed is not renovated, and the observa-

tion is continued. The numbers of dead larvae before and after

the treatment of B. thuringiensis F201 are recorded, and the
mortality of P. xylostella larvae is calcalated.

- Please refer to Table 11, which is the inhibition activity of

B. thuringiensis F201 fermented culture to P xylostella.

5

10
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While treating concentration is 2.5 ppm, the mortality of
larvae is higher than the larvae treating with Xentari. B. thu-
ringiensis F201 actually has the lethal effectio P, xylostellain
accordance with the result in Table 11.

TABLE 11

Inhibition activities of the B. thuringiensis .
F20! fermented culture to Pluteila xylostella

| Sample Tremt withF20!  Trest with Xentari  Control ~
No. of tested larvas 30 30 30
Concentration, (ppm) 25 25 0 (HO)
Treat time (hr) . 48 48 48
Mortality. (%) L9672 850 - 0.

1n conclusion, the isolated Bacillus thuringiensis F201 of
the present invention actually is a novel bacterial strain of
Bacillus thuringiensis, which contains endotoxin gene frag-
ments of ¢rylAb, erylAc, crylD and crylE. Further, the
bacterial strain of B. thuringiensis has inhibition ability to the
insect pests, such as Helicoverpa anmigera, Trichoplusia ni,

" Maruca vitrata, Crocidalomia binotalis, Ephestia cautella

30

and Plutella xylostella, etc.

While the invention has been descnbed in terms of what i is
presently considered to be the most practical and preferred
Embodiments, i is to be understood that the jnvention needs
not be limited to the disclosed Embodiments. On the contrary,
it is intended to cover various modifications and .similar
arrangements included within the spirit and scope of the " .
appended claims, which are to be accorded with the broadest
interpretation so as to eneompass all such modifications and
similar structures.

SEQUENCE LISTING

<160> NEIHBER oF S8EQ ID NOS: B

<210> BEQ.ID WO 1

<211l> LENGTH: 29

<212> TYPE: DMA -

<213> ORGANISM: ARTIFICIAL SEQUENCE
<220>° FEATURE:

€223

' <400> SEQUENCE: 1

ggtegtgget atatcettey tgtoacage

<210> SEQ ID NO 2
«<211> LENGTH: 23
«<212> TYFE: DNA
<213> ORGANISM: ARTIFICIAL SEQUENCE
<220> FEATORE:

. <223> OTHER INFORMATION:

<400> SEQUENCE: 2

gaattgottt cataggetce gte

<210> SBQ-ID MO 3
<211> LENGTH: 33
«212> TYPE: INR |
<213> ORGANISM: Artificial sequence
<2290> 'FEATURE:
| «223>

4

<400> BEQUENCE: 3

OTHBR INFORMATION- crylab SPECIFIC Gmﬁ(reverse primer)

29

cry:LAb SPECIPIC GENE(forward primer)

23

OTEER INFORMATION: cryl specific gene(reverse primexr) -
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~gcontinued’

- 12

atcactgagt cgoetbegdat gtttgactit cte

G
<210> SEQ ID NO 4
<211> LENGTH: 22
<212> TYPE: DNA
<213> ORGANISM: artificial sequence . I
<220> FEATURE:

33

«223> OTHER INFOBMATION: crylhc specific gene{forward primer)

«400> SEQUENCE: 4

teacticeca tegacateta co

SEQ ID NO 5

LENGTH: 25

TYPE: DNA S

ORGANISM: artificial sequence
FEATURE:

<210>
<21l>
<212
<2135
<220
<223

<400> SEQUENCE: S5

gotacattta gatattcaca gocac

<210> SEQ ID NO &

€211> LENGTH: 22

<212> TYFE: DNA

<213> ORGANTSM: artificial sequence
<220> FEATURE: ‘
<223>

<400> SEQUENCE: 6

cttagggata aatgtagtac ag

<210>
<211
<212
<213>
<220
<223>

SEQ ID NO 7

LENGTH: 1B

TYFE: DNA

ORGANISM: artificial sequencs
FEATURE:

<400> SEQUENCE: 7

aattccccat tcatctgo

<210
<21ll>
<2125
<213>
<220>
«223>

SEQ ID NO 8

LENGTH: 24

TYPE: DNA

ORGANISM: artificial seguence -
FEATURE :

<400> SEQUENCE: 8

actatttgty atgegtataa tgta .

22

OTHER INFORMATION: crylD specific gene(forward primer)

25

OTHER INFORMATION: czylE specific gene (forward primer)

22

OTHER INFORMATION: cory2A specific géne(reverse primer)

<

18

OTHER INFORMATION: cry2A specific gene (forward primer)

24

‘What is claimed is: .

1. An isolated microorganism of Bacillus thuringiensis, 35
wherein the isolat¢éd microorganism comprises fragments of
crylAb, crylAe, crylD, and cry1E genes, wherein the iso-
lated microorganism of Bacillus thuringiensis is deposited as
a DSM Accession No. 22750, wherein the isolated microor-
ganismis capable of inhibiting an insect belonging to an order
of Lepidoptera and belonging to a family being one selected
from & group consisting of Noctuidae, Pyralidae and Plutel-
lidae. o)

2. The isolated microorganism according to claim 1 further
comprising a fragment of cry2A gene.

3. The isolated microorganism acecording to claim 1,
wherein the insect belonging to the family of Noctaidae com-

65

prises a species being one selected from a group consisting of
Helicoverpa armigera and Trichoplusia ni. -

4. The isolated microorganism according to claim 1,
wherein the insect belonging to the family of Pyralidae com-
prises a species being one of Maruca vitrata, Crodidalomia
binotalis, Ephestia cautella.

5. Theisolated microorganism according to claim 1,
wherein the insect belonging to the family of Plutellidae
comprises a species of Plutella xylostella.

6. A pesticidal composition comprising an isolated micro-

~organism of Bacillus thuringiensis having fragmemts of

crylAb, crylAc, crylD, and crylE genes, wherein the iso-

.lated microorganism of Bacilfus thuringiensis is deposited as

a DSM Accession No. 22750, wherein the isolated microor-
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ganism s capable of inhibiting an insect belonging to an order " 8. The pesticidal composition according to claim 6,
of Lepidoptera and belonging to a family being ene selected wherein Bacillus thuringiensis further comprises a fragment
from a group consisting of Noctuidae, Pyrslidae-and Plutel- of a cry2A gene.

lidae. .

7. The pesticidal composition according to claim 6 further 5 _

comprising a pharmaceutically acceptable carrier. . ¥ ¥ X % ¥



