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(57) Abstract: The present invention relates to strains of Photorhabdus temperata J5 which have excellent insecticidal activity and
simultaneous antimicrobial activity. The strains of the present invention show excellent insecticidal activity against insect pests and
antimicrobial activity against pathogens, which lead to preparation of microbial formulations with the strains or culture media there -
of as active ingredients.
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Z2UE A= AL a3 IHH o2 3489 1| gram staining 5
Foreiv 4= 53thod Q?l 3L T, Ul &k O 2= gram positive 3534 Bacillus
subtilis 2232 T 55 AH-&31 3T},

@ Catalase &4 21 - TSB agar plate®l] 7] % X E7 2 Bl el J5H 5
3El 3% (viv) HiOx2 30ul# A A skef sm of 7|2 Y 72 Fhels gl
Catalase negative control 2. Streptococcus agalactiae ATCC13813, positive
control 2= Escherichia coli DH50-& A}-8-3} Sl 1Y,

@ Protease 24 22l - skim milk & 10% (w/v) 3k LA vl X of] 3 & 552

H
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[63]

[64]
[65]

[66]
[67]
[68]

[69]
[70]

Ae}el J5 22 22 g oto] AR RG] f5E e,
Protease positive 7<= 2. Bacillus subtilis 22325 A-8-3] 9] 2.1, negative
control 2 Escherichia coli DH50& AF8-3} % T,

@ Lipase &4 <1 - tween 203} tween 80 Z+2}F 1% (viv)R &gk
i A] o] SEEF 2 B etel )5 7 E JlE ko]l A E = FEskY 2
8}l 5} S U, lipase positive 1= %= Bacillus subtilis 22325 A}-8-3}-%)
negative control =% Escherichia coli DH50E A}-8-3}- 31 Sia=

® Pigmentation - TSB agar Wl 2] o] X A& 5=2] A& 82l s} 3},

@A A A - LEHT 2 B abe I 7] AP A R dES
ZAL8L7] 91310 tubeol| reagent 12 1ml &< - TSB agar Wl %] o] A nlj ¢F gk
2}z o] w525 40 loops 4 &= ¥ 31 vortex 3} 1 U}, 100°Coll A 54-7F wh-5-3F U=
Al vortexdle] 100°C ol A 25%3F §E-&-3F v, 759 -& W ZHA] 71 U} reagent
22 2ml Yol 4 o5 F 80°C 20l A 1047F &3 o), uk-g- ol & o)A
WzkA1 7] 3 reagent 3§ 1.25ml & 7}3} 99 orbital shakerZ ©]-& 3}
ETAC <) 37 F 4= T o H 7t b8 Aoy s A5k Frh A s
Pasteur pipette% O] 3lo] Al 2§ tube O 2 %71 - reagent 45 3ml ¥ 3L 0k
A1 71 5 reagent 55 5Sml o] UFA] nLHEA] 711}, A5 -2 Pasteur pipette=
0] -&3}o] GCE vialell W=t} A WAF 574 2 HP 6890 Gas Chromatograph=
A}-E-3)8) O | ultra2 capillary columnS AF8-3}99 carrier gas = H2E- 0.4ml/min 2]
505 SHFY I column®] 2 7] 5 = 170°Col A 260°C7FA] #1 5°C 9]
212 5 A5 Al FH T Detectory= FIDE AF8-319 0 X HEAE A B 1l slekof
F-23 8- MIS Sherlock software =S o] &3}o] H-24 3¢t}

b

3. Antibiosis plate assays

Antibiosis assayst Salmonella typhimurium KCTC 1926 (M3t 2 A}, Salmonella
choleraesuis KCTC 2929 (++ 34 A AV, Escherichia coli KCCM 11234 (7} 72
N5, Streptococcus agalactiae ATCC 13813(4 A1) 3} Micrococcus
luteus KACC 10488 ol tslo] A AJ ekt A, 7] 582 Hefiv| e 2H
5ml2] TSB o] Wl ¢l T} TSB agar plate®l| <= 2] 1LA} streak $F TF -,
EEHT2 A 2 E 5 752 vl oS TSB agar platel] 217 48 5o
Z}+2} spotting 8}o] 28°Coll 4] 1-24 7} vl F3} S T} negative control 2 E. coli
DH50E A3} 2.1, positive control T <12+ 2 21 ¢l Al of| A Z}2ho] o0
st A&t S 71X = Pseudomonas putida 93-16(KCCM 112340 tj) g+ 4 gh+1),
Pseudomonas putida 55-30(ATCC 138139l t$+ 4 3t+t), Bacillus tequilensis
23(KCTC1926 % KCTC2929) thek A akat) @55 e sho] 242t AL-&31 3l th,
e n] Aol gk Aol 5> A H = T sk AV = skl

4. 22 D uiA 04 B2 FF9 47 &2 (Determination of growth
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[71]

[72]
[73]
[74]

[80]
[81]
[82]

[83]
[84]

[85]

threshold temperature for Photorhabdus temperata J5 )

EEFE 2 Wn|ehe} 55 3] el JFL 1A= LEE shela]
f13ko], vl =5 = 28°C, 30°C, 34°C, 35°C, 36°C .= Z+2} 3)-8] o vl %] =
TSBE Zt2t AH&-8k gl om 5203k i et gict.

5. Bioassay

TR e ehe) 15 75 ol o] %A S Skl s}Y] $ kol
W A AP 2 S g v P NS wH AU 55T o] ] dAA
W= 3 FAFSFo] AHEA] of & glsk i) A 32 335] wheatho
AAsrgl o, 58 2H2 1ovke A ARg-sk gl

/\’It‘ﬂg‘rzl:

1. X852 2 E J5 F59 16S rRNA gened] 81 2 A 82l

16S rRNA gene sequencing Z 2}, Photorhabdus type strain?}2] 16S rRNA gene
] B 1l E 5 3| neighbor-joining methods= A}-&-3)o] 2HA) 3l A5 kA )%
2] I (phylogenetic tree)w = 13} 77T}, NCBI2] Blastn search 4 3}, 7] <& 0]
By X ES52 ' o 2 el Photorhabdus temperata)2} 99% 2] 735 &
YERH AT e v b 8] S A sHA] k7] witell 7] Foll Sk Ayt
TS A o AATE g 7] 779 16S rRNA gene A A4S NCBI9
GenBank?l| 53} 1 (GenBank accession number: HQ 685756), 7] ¥ &
FEEHT2 Qo 5e W sk, 5 Hs @t s A AlE ol
20119 19 4ol B 5 KACC 91624P= 7| E1 3} 51 =1 A 718 7] 3ol 2011
8 239 o] 4=El & KCTC 12003BP & 7] &3} o},

2 EEUT L DAY Js 279 U4, ABE 54

O X E 52 A et} J5 o 52 MacConkey agar®l] A -8 H+= @&
FoMol Z2UE VENY ] O, gram staining 2 ¥} gram &4 {F 0=
L EFSE T

@ Catalase test

TSB agar plate ] o] A}&t Z E7t+2 Wl e}E) J59] 359 ol H,0,Z 713k A3
71322 2 o] F2H o] catalase YA Y2 213G 11 AR E & 49
LB 2T, Catalase testl| A = negative 2} positive control = Z+2} Streptococcus
agalactiae ATCC138132} Escherichia coli DHSaE AF-8-3} %t}

@ Protease &4 &2l - L EHF A Bl 2}E} J5 o555 skim milk -5 W] #] o] A
clear zoneS 343} .1, protease &4 S 213U TEH 1 AIE K Sa0l
LR LT E. coli DHSa+= negative control, B. subtilis 22325 positive control =
AL83S o & Sao A g ske] A AL skim milkE #-3 5fo] Ay 71 Ax}o]t},
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[86]

[87]

[88]
[89]

[90]

[91]
[92]

@ lipase &7 &<l - X E 552 Bl 2} e} J5 of =+ tween 203} tween 80=
FHF3k LB agar WA o] A =g 2k A3l tt. 1 A IS 12 5bo]
LEY 9101, negative control & 2. E. coli DH5a-S AF-&3} 31t}

® Pigmentation - X & #5522 Q| 2}E}l J5 A 771 e = 227-2] A4S TSB
agaroll A 24 7F 0 F3lo] F@Sk Ay} o 72 2 @A A (dark-orange) O 2
LHEFSETE

® x] Hk

SLE

1)
T2 A g el J5 o] XA RS Al sle] 3] 31 E I 69
e AT, 7] A HEAE $heE2- Sherlock MIDI system=- Al Z2AF2] v 57 LD o] =

Ahgsto] 4 sl uh.

st 1

Fatty acids Composition(% ) among total fatty acids
Photorhabdus temperata strain
J5

12:0 5.23

13:0 ISO 4.26

14:0 11.27

15:1ISOF 2.93

15:0 ISO 15.34

15:0 ANTEISO 2.30

16:0 11.35

15:0 ISO 30H 1.71

ISO 17:1 w9c 4.67

17:0 ISO 2.11

17:0 CYCLO 4.74

18:1 w7c 4.08

18:0 0.22

20:4 w6, 9, 12, 15¢ 0.38

3. Antibiotic production assay

By o] W BFel LR oehel )5 Ze] gt A Sl
3kl ¢8| A=) Salmonella typhimurium KCTC 1926, Salmonella choleraesuis
KCTC 2929, Escherichia coli KCCM 11234, Streptococcus agalactiae ATCC
138133} Micrococcus luteus KACC 104885 AF-8-3]9] o1, Z+zko] 9] 3| v AY &3}
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[93]
[94]
[95]

[96]

[97]

[98]

[99]

[100]

o) %] vl ¥k A 1, Ak rdle} €] 3] 52 2 (Salmonella typhimurium) 2}

AR FA 2 FH 2= (Micrococcus luteus)®l) W) &k A 3l 4945 =218 5=
AN} A &l 52 X 8] &Sk 2H2Eo] plateel] A H = Frg ko] A7) 2
gRlstd om 1 dae = 73 g 5701]7‘19}7L°]§ o] gl gt
E. coli DH50) 2] 74 9-%= S. typhimurium3}F M. luteus©l o) 5+ 714 3}0] /‘g A E =
Fornm AdA G sol flvk o, Eglk o] 5= Ao ﬂ]}* F A 8] 2,
= S BAS WEA U= 15 752} positive control 2] H - Ao =
lsto] Frgsto] Y ES & dom, Fgste] A7) upet 1 9
e s & = ol

F

0.

4NFLE D WAz e FR A
ST E T 2 W ebe) J5 75 W] I 28°C 9} 30°Cel A = 4 %o
Frahgl ot WLk ok o] mhet o] A8 H i A0 ek o,
35°C o] el Al 3= A abo] VhERLEA] SR (1 8 H ).

5. 2R AR 450 N 25
LEFT2 Aolehe} 15 759 v A gkl upe

= H B2 Ui (Galleria mellonella) 9| ﬂ] Sl AF=2l S & 9o YERRITE
L 9ol A HZzo], thsrF A 7] R F3 - 4 ) o] v A ol M =2

OO]:
A S UER %#D% 228 295 - 100%E Ve S )
A4 o 87154

ok o) J1iHe EE G2 Al ehek IS T ool d e 0t
Srall ol Ol it eio] 55 R o] & o] Gake] thkgk el A 3Bl
o g w8 & Aok 0 A R ol 4 Ak
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BUDAPEST TREATY ON THE INTERNATIONAL RECOGNITION OF THE DEPOSIT
OF MICROCRGANISMS FOR THE PURPOSE OF PATENT PROCEDURE

INTERNATIONAL FORM

RECEIPT IN THE CASE OF AN ORIGINAL DEPOSIT

issued pursuant to Rule 7.1

TO : SHIN, Jae-Ho
School of Applied Biosciences, Kyungpook National University
1370 Sankyuk 3-dong, Buk-gu, Daegu 702-701
Republic of Korea

1. IDENTIFICATION OF THE MICROORGANISM

Identification reference given by the Accession number given by the
DEPOSITOR: INTERNATIONAL DEPOSITARY
AUTHORITY:

Photorhabdus temperata J5
KCTC 12003BP

. SCIENTIFIC DESCRIPTION AND/OR PROPOSED TAXONOMIC DESIGNATION

The microorganism identified under I above was accompanied by:
[ x ] a scientific description

[ ] a proposed taxonomic designation

(Mark with a cross where applicable)

. RECEIPT AND ACCEPTANCE

This International Depositary Authority accepts the nncroorgamsm identified under I above,
which was received by it on August 23, 2011.

IV. RECEIPT OF REQUEST FOR CONVERSION

The microorganism identified under I above was received by this International Depositary
Authority on and a tequest to convert the original deposit to a deposit
under the Budapest Treaty was received by it on

V. INTERNATIONAL DEPOSITARY AUTHORITY

Signature(s) of person(s) having the power
Name: Korean Collection for Type Cultures to represerit the Intematlonal De sk :
Authority of auf B

Address: Korea Research Institute of
Bioscience and Biotechnology (KRIBB)
111 Gwahangno, Yuseong-gu,

Daejeon 306-806 LEE, Jung-So ]
Republic of Korea Date: August 31, 2011
Form BP/4 (KCTC Form 17) scle page

[101]
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HYZ
E5{"AL DJYUE 7| FHE S0l0 2
BOHAE T
T A A
& 7.10] oot
#7|Etofl Ciet +EHE
To: A =
I YAl 57 42435 1370HX] A50iEa S8 Htsty
1. O0dg9 £%
7IEIRL7 Hojst SEEA| TH7|E7| 20| oot BT
ZERSA GhELE)S KCTC 12003BP

23p84E YT WEE EESLR
12 SPE0¥EE
[ X 1uotsty o3
[ 253 YX2 7| SR CHE B &= 220 ZAITCH
3.4:Et
IH 7|22 12 SEE= 0SS 20113 88 23 0| s=Els}RACt
4. 0| 37
12 SHE 0jyse NI of 459!
5 0|40l st /7|E2 By AE Zofo] 2|t 7IE*°E HE ot Rl
5.8 7|87
YHHIYYIAATL AR LY
{(KCTO) =H 7[5 7|22 tHEE ATl As A2
Fa:Cfs s ok
ChEAl R47 8tE111 SHetRLO| Y &
B2 0 D501 19| (KRIBB) LI%}:2011.08.31
(305-806)
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3799

WY AFORYE BulE, A By 3T BYS 2

2 "o e J5(5 Bl S KCTC12003BP).

[ 7% 2] A3 o] A, Ln] & ﬂvﬂﬂﬂ”z%@gﬁ%ﬁ$.

[7d -3 3] A27koll Qhof A, 7] vl & & 5 52 Y (Galleria
mellonella), W) 5= U (Plutella xylostella) Sl A A w] o
Spodoptera litura), B2 7V A Uk (Alcis angulifera),
off ;L 5t el ol Uk (Adoxophyes orana), 7 QL H o] Ul Hk(
Ptycholoma lecheana), Jr ol 7] L& o| Ur(Cydia Kurokoi),

% o= U (Grapholita molesta), -5 = Y (Lyonetia

prumfollella), -5 ol A 2 Y ik (Carposina sasakii), J]r‘j'hjrm(
Spodoptera exigua), ¥ 3R} U (Diaphania indica), =18 U1
Cnaphalocrocis medinalis), ©] 3} Y1 (Chilo suppressalis), 2
Sl Y (Helicoverpa armigera) -5 0] 50 F 7 0 2 1 E
A A

[7d 73 4] A13ell Qo A, Ak x e} ¥ 9 5-2] = (Salmonella typhimurium)
T= 13} O] AR FA L FE|-22(Micrococcus luteus)©l O Sk Sk

R =%
IE

,ﬂ
=
32

_|_4
off

[7d 73 5] Al 1“%91 o5 EE—E ofo] MjFd & TR LR 2= df

O
0.

[T 6] Al5abell ol A, 7] el oo U dEel A2 5 0% 5=
}7] Aogell oA, 7] vn] & 8l o2 w5 A U (Galleria
mellonella) Wl =5 U (Plutella xylostella), B 0l A A v L ik
Spodoptera litura), B2 7V A Uk (Alcis angulifera),
off ;L 5t el ol Uk (Adoxophyes orana), 7 QL H o] Ul Hk(
Ptycholoma lecheana), Jr ol 7] L& o| Ur(Cydia Kurokoi),
% o= U (Grapholita molesta), -5 = Y (Lyonetia
prumfollella), -5 ol A 2 Y ik (Carposina sasakii), J]r‘j'hjrm(
Spodoptera exigua), ¥ S}Ul-5 Y9 (Diaphania indica), =8 W} Hk(
Cnaphalocrocis medinalis), ©] 3} Y1 (Chilo suppressalis), 2
Sl Y (Helicoverpa armigera) -5 0] 50 F 7 0 2 1 E

EEEP DESE

147 8] A1) 5wz o] o) vl ol e FRAYW-0 R Eokdl

TR TRT
%

off

[i

O
0.

ol

it

7473 9] A ggtol] o] A, At a} E] 3] 5-2] 2 (Salmonella typhimurium)
o] AR FH 2 FH|-22(Micrococcus luteus)ol 3k &4
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agtggtcage
tgtgacggge
ttactagcga
ctttatgtgt
gtgtgtagce
ttatcacecgg
ttchctogt
gcacctgtet
agagtaggta
ggcccccgtc
aacgegttag
cgegtggact
agtcttcgte
ccgctacaca
gttcccaggt
acgcccagf:c
gttagcoggt

catcaggcoctt
ogtgtctocag
gtaggccatt
ctttocaggtc
gttatcccoe
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ttcaatctga
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gccctcocccaa
ggtgtgtaca
ttcegactte
tcocgettget
ctactcgtaa
cagtcteett
tgecgggactt
cagagcetcce
aggttcttceg
aattcatttg
ctoceggaage
accagggtat
cagggggceg
tggaattcta
taagcceggg
attocgatta
gcttcttctg
tgaaagtact
gcgeccattg
tocccagtgtg
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ccccactttg
gcectegage
gcactttcoct
gccatgatca
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[Fig. 5b]
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[Fig. 6]
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[Fig. 7a]

JEEX (73 H91ZL) ISA/KKR



WO 2012/108598 PCT/KR2011/006978
7/8

[Fig. 7b]
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[Fig. 9]
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