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Hygromyeln media |

AA ... Hygromycin media (50ug/ml)
BB ... DPAG media (25ug/ml)

CC ... 14 days after seeding

DD ... 9 days after seeding
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(57) Abstract: The present invention relates to the use of a
2,4-diacetylphloroglucinol (DAPG) hydrolase gene (phlG) as
a marker for screening transgenic plants, and more particu-
larly, to a marker comprising a phlG gene for screening trans-
genic plants, to a recombinant plant expression vector com-
prising the marker, to a plant having undergone transgenesis
by means of the vector, and to a method for screening trans-
genic plants using the vector. Since less contamination occurs
in a transgenic plant screening system that uses the marker of
the present invention during the screening process than a
transgenic screening system that uses conventional antibiot-
ics, and also the seed of a non-transgenic is not germinated in
a DAPG medium, the present invention provides the effects
of less time consumed for screening and easy use.
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DAPG (2,4-diacetylphloroglucinol)+= ¥ & 8}3152] AF 0 2 A, 217 o A F-F
A F3] S A A7) o] Fo] A 2 9 B U2 (Pseudomonas) A A 52
stibol vt DAPG= HhH| gf o}, 533 0], A5 ik ofr 2} 2] 2ol o] 27]71A]
sl FHASA 5448 YE = sl o2 e A 91t} (Broadbent, D., et al.
1976. C-Acetylphloroglucinols from Pseudomonas fluorescens. Phytochemistry
15:1785; Keel, et al. 1990. Pseudomonads as antagonists of plant pathogens in the
rhizosphere: role of the antibiotic 2,4-diacetylphloroglucinol in the suppression of
black root rot of tobacco. Symbiosis 9:327-341; Keel, et al. 1992. Suppression of root
diseases by Pseudomonas fluorescens CHAOQ: importance of the bacterial secondary
metabolite 2,4-diacetylphloroglucinol. Mol. Plant-Microbe Interact. 5:4-13; Reddi, et
al. 1969. Pseudomonas fluorescens strain 26-0, a producer of phytotoxic substances.
Mikrobiologiya 38:909-913; = Thomashow, et al. 1995. Current concepts in the use
of introduced bacteria for biological disease control, p. 187-235. In G. Stacey and N.
Keen (ed.), Plant-microbe interactions, vol. 1. Chapman & Hall, New York, N.Y).
DAPG st Bl A Lofd o8 43 srietivks S5l o ¢ Ak,
5 o] e B il A¥es 245k 58S 7HA AL A tH(Paulsen, et al.
2005. Complete genome sequence of the plant commensal Pseudomonas fluorescens
Pf-5. Nat. Biotechnol. 23:873-878). B¢+ 2] 5] 21 2l gln| A& &4 o] &) o] Iz,
DAPG+ ® Aol t gl 2 & 2] 714l A g4 (systemic plant resistance)e 53}
A& 2 75 5 T (avicoli, A., et al. 2003. Induced systemic resistance in
Arabidopsis thaliana in response to root inoculation with Pseudomonas fluorescens
CHADO. Mol. Plant-Microbe Interact. 16:851-858).

P. fluorescens CHAQE X313l of 2] = KL} A S50 4] DAPGS] A §HAd o]
I Q3 A2 A B9 7 A ¥ U (Schnider-Keel, et al. 2000. Autoinduction of
2,4-diacetylphloroglucinol biosynthesis in the biocontrol agent Pseudomonas

fluorescens CHAO and repression by the bacterial metabolites salicylate and
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pyoluteorin. J. Bacteriol. 182:1215-1225). DAPG -+ %1 A& (locus) &= @
QuEo R HAALE = 4719 A T AR phlABCD & X338, o] &2
DAPG2| §HA ol & Q 3}t}, phiE A A= phlABCD 2.9 &2 nl2
o} #ll (downstream)©l] ¥ =] 3}, DPAG A &4 1} #& o] glof Hol= v A5
53} § A~ (putative transmembrane permease) S & 8} ¢FT}(Abbas, et al. 2004. The
putative permease PhlE of Pseudomonas fluorescens F113 has a role in
2,4-diacetylphloroglucinol resistance and in general stress tolerance. Microbiology
150:244-2450). T} 43} Al AL = phiF A A= phlA Dol 923, DAPG
ARt @ H| 2 9] 7 2 -5 o] 4 (pathway-specific) 21 A} S #| AN A& ¢+ 5 s}l
DAPG+<= PhIFE phiA X2 5B 255 Al 7| = A& 2 2Fgs)r, 1of w)h}
Z1 AR S AR {35k (Abbas, et al. 2002; Haas, D., and C. Keel. 2003.
Regulation of antibiotic production in root-colonizing Pseudomonas spp. and relevance
for biological control of plant disease. Annu. Rev. Phytopathol. 41:117-153;
Schnider-Keel, et al. 2000). phlG< P. fluorescens CHA02] DAPG A 179 4 A} 2
ol o= & v A=A, phiF 71212} phiH 174 Aol ]
<= 7)) gk t}(Schnider-Keel, et al. 2000). phlG= =<2 7|14 Eo|d o2 a4 2l
YA Q1 DAPGE 4] oF gk MAPGE. A 3ksl= S Sulehe a4 5
A3 8}3l= Al 0= H 315 T (Melanie Bottiglieri and Christoph Keel.
Characterization of PhlG, a Hydrolase That Specifically Degrades the Antifungal
Compound 2,4-Diacetylphloroglucinol in the Biocontrol Agent Pseudomonas
fluorescens CHAQ. Appl Environ Microbiol. 2006 January; 72(1): 418-427).
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AT = QT o] of] A ghE = A o}, L g o] A A el Qloj A, 7]
phlG 72L& S0l A o2 %38 & v oy N Es AdiHs 22

A AN 39 ZefolH A EZFAREE 4 Q)

g of] gloj A, PCRo| & B Aol A & el A Ql+= nkel o], et
1) 34 DNA A& 2] 8t7] §l8to] AJ8& Heste] 2FaES o
A4, WF, dINTP, ¥ &7 &8 LE = Zofo|H & L33l 74
A7 sk @A) 3) 7] WhE &3S E e $h(thermal cycling) (o &
°C-96 °C, 72 °C 2 37 °C-55°C)3}+= A 2 4) =% DNAE =3l A
AR}, Byl Qloj M, A7) PCRS ZE] 22 dd 51 96-4 Lo E
A 2] F-7] % vto] A2 PCR ol A 73 E = Ut} A2 &-7] = vlo] A= PCR
& o] &3lo] PCRS =8 8F O =M, PCR WSS A|ZHS 305 o &2 @& <=

o
N
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[35]

[36]

[37]

1 R I]ZJ! ‘—TJ‘ o] RIS
A2 L8] A8 kA& Eakshe e T 1w R 3T 2 R
g ulo] A2 AT 2710 Teshe A S Aok 2 we] QA oo
b o
o]

2o A, A7) PCRE 0.2 uM W A] 1 uM 5 58] 7+ o]
% DNAE A&3to] F8d 4 vk 2 AT of
PCR-Z M4 12 WA 302 (86 °C A 97°C) 2 o] I 12 A 30% (50 °C A
70°C), 2174 12 W1 A] 30 (60 °C WA 7 2°C)° 329 A 2o, WA
12 WA 30 (86 °C WA 97°C)9 o] d & 2 A1

WA 30% et FaslE2 25 dest i3 204 FAgE A S 9
PCR<- 3449 & &5 38 4398 (Thermal Block PCR) 7] 7] B+

] G AN -8 (Micro PCR) 7] 7] &2 A A E 4= 9l o1, 9]

ek, kg o] i 1552] PCR X glo]v A|EE o] &3]0
EAEY 5 s B olye}, 2F o] 9] PCR Zeto|H A EE
PCR(Multiplex polymerase Chain Reaction)= =3 g+ O 2 %] S
A At o7 vk g o] A ol A Al 8% = PCR

2 PCR9 = oA nested PCR, T}5 PCR, V}o] = % PCR, @Y PCR
Fo] PCR Wh-&-2715 A g a7 v 7 Hadsto] A1 glomn,
&3l V) itore] F At &olskA oS5 U=

o
o oo _lZi

¢

H
ftl

|
-
o

o

o2,
i)
ol
s ofN

.

N
\
2

ol
-0

(E O rim ok
i3
ot
£ fo
)

T,
P,
oy
2
jﬂ O{N
0

N 2o 2 b
N
m
flo

it
>

We 1S i o
mm__\lg

e £
lo,

0 O o r

s
L 2
S oo
o Loon

i rif o

Alefoll 2ho A, 3~ = 7471 DAPG §h-r vl %] of| A
F-E RNAE 28] 3lo] 21419 cDNAE A 23 3 phiG
A5 9 3l Zdboly M| EE AF&-3}o] RT-PCR

(Reverse Transcriptase Polymerase Chain Reaction)< =8 F . 24| phlG 7 #}-<]
e o -5 Sl WA S S om £ = v

7] RT-PCR2 I Ao A B4 o = AF-&-5 = HHH © & PCR 7] 7](ABI
2400)F AF&3to] e st &= Qlth o] o A gkE = AL ol o] & Fo], 7
&5 208/ 2000 0.7, WG 25u£% AL-8-3Fo] RNA A 55 cDNA®R % ghe}+=
A HAF HEG-& 601 (42 °C) G738 ¢+ -], A 202 (95 °C), o1 4 & 40 (65 °C)
2 A A 60Z (72°0)9] Da3 7oA 503 s Y 5 Pd‘lﬂ T
UTH PCR A#= 372491 PCR A& 79, ol 7t 17195 &< Wi

AT = 9l

)y

o oX,
o T

ol

o0

4
2
2
o,
Zi
O
i
E

5 ohE FHlRA B e YY) vhA fAE o] §te] YA A B2
Az WS A TR 37 EE, 3 ME R 48 A TS
A7) B 7] GAABA A A E S DAPG ¢ 146l A
Wl 9FsHE WA 2 7] DAPG B M40l A 2 /b5 @ 2% A ERRE
QA0 A RS AR ehekis B X 7] G445 2 9403
H2g Aakshe el Ago) flovl, 4re] Fiol e ¥l
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FTAE ] A= WHE s &3

[38]

[39] o] &}, B W12 A A ool o3 G B gttt o, 37] AAl o= By
o Al Sh= 21l B, E g o W&o 317 A Aol g ¥ = S ofy v}

[40]

[41] <A Ao 1>

[42] DAPG 559 i & of 7] o] A 8¢l

[43] o) 717t ©] DAPGOl tgh 548 H7bal7] Y ahod, 3 A of 71 g
SAE A E ek Wi« Q1 MS a2A] v A o] 93}l vk MS 1l A ol = 220, 2.13,
4.57,10,21.3, 2 45.7 ug/mL2] DAPGE H 7}3k3th T4 918 10d 5, Hol&-&
712 2 DAPGY] 54 LS H et D).

[44]

[45] <A A] o 2>

[46] phlG -7 Ao F-7

[47] 83l 5 o] L= DNA &8 AA 7| EE o] &3} Pseudomonas fluorescens
CHAO 9] A% (genomic) DNAE -] 3} 3T, A3 DNARF-E| S3ta 4
&1 2 WE-&-(polymerase chain reaction, PCR)< ©]-8-3}9 phiG - A A& 539 1.
AF&-gk S efol v = Tha-

[48] phlG F : 5-ATG GAA GCG CGC AAC ATG ACT-3' (HEW = 2),

[49] phlG R : 5-TCA GGC CGC GGG GGT GCC GAA-3' (W Z 3).

[50] PCR WF-& 232, 95°Col| A 533t 2 & WS AAJgk 3 95°C, 30%, 60°C,
302, 72°C, 13- 2.5 308] A A8l vk #F 4 & = 72°Col| A 104%-7H
WA O ZH, F A FEHE SRIAT

[51] SE9 phiG FAAE Z 24 9 E] 2 pBlueSkriptllol 4% 891 th. pBlueSkriptIl
W E of] 4F%) ¥ phlG A A= Al # 7 (sequencing) = &3} P. fluorescens CHAQ
A7) D} 100% &L eHS 33Tk

[52]

[53] <A Ao 3>

[54] phlG A HH e 913 A8 88 vl g FAAS A5 A2

[55] SB-1>AEPEHEE 4d e AL FAAS

[56] odbg o] W2 2w o] FASHR WE S A2 sy] 98], &k A
&4 7 3-8 ¥ E <l pCAMBIA1301S ©]-8-3}o] pPCAMBIA1301-phlG ¥ E &
A 2F3F A THEE 2). pCAMBIA1301-phlG W E] 2 A 438} 7] $]3}9], pCAMBIA1301
W e 9 A7) phiG 7} 4+ E pBlueSkriptIl-phlG ¥ E] ol BamHI 2 Kpnl
A e FAE X dle] AAEk 5], T4 DNA @ 7Fol A (ligase) S AF-&3Fo] Aty
phlG A AE pCAMBIA1301°] =93t}

[57] ] oF o] A2 pCAMBIA1301-phlG ¥ B & Agrobacterium tumefaciens

GV3101°l L=qiste] =9 2 sks A A8kl
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[58]
[59] <3-2>DAPGE o| &3 A M3 A 9] A
[60] o 714 t] FAHBA A A sl FAE TH A%, DAPG (25ug/mL -

50ug/mL)7} 3 7FE MS ¥ Aol 2}E gk 5-, 9d A o} Bl A st A E
A A = A THEE 3). FAYAI sto] Lz vpo] S AFE-Eko] A e
5 of 14 A2 V7ol £~ 8 ¥ 5= A3} W] 1lsko], DAPGE ©] 8§
AR g A o m d o3 dlddl AR o] 7k gk g o] ATk B3,

-

G AA QL Fhvto] Al S AFE-SE 7 9 F 307112 W] T 870 Q] v K]l A 9 o]
A3 o, DAPGE AFE-SF 7 -9- 270 9] vl A] el A nk @ ¢ o] AR A THE 4).

[61]

[62] *GH, DAPG & Lol & 2 d 8hA) o A& 241 3817] 1 3ted, 2H2t 10, 20,
30, 40, 50, 60, 70, 80, 90, X 100ug/mL & =2 DAPGE 7 7}3F MS ulj %] of| A
SAo] ol wl A G E #EeF AT 29" 20ug/mL o] ol A o} 1l
A SalA] Bt o)t W W 3hA = g 4 02 515 5 9] DAPG W A A =
721 Q1 kol e} A o] 71533l T

[63]

[64] <3-3> A AGA Y phlG FAA =Y L E Y

[65] DAPGE 718k W #| & o] &3lo] A AZAZ AU A=A dHS
A 8}o] Al 35 (genomic) DNAE -] ¢h 5, 7] A EHE 2 W A EH T 39

]

PHIG 774} 501 4] 3eko] =) & A §-8ho] PCRE £
8kl 8} St PCR HE-§- 2312, 95°Col| A 533 & =
302, 60°C, 30, 72°C, 13- 0 2 3038] A Al &}a, 2%
15 A1 PR R AL o710, 22 AR 1715 5 o 215151
[66] F7MH o2 7] Al FAASAENA phiG AR TE S 32157
Hste], I AAF F3Fa A <14 9F-&-(Reverse Transcriptase Polymerase Chain
Reaction, RT-PCR)& 41 A 8} 31T}, §-41 DAPG ¥l 4] of| 4] o} A3t
of 71 ool A AHE A F 8k RNAE w3k givh e A A H RNAR T
cDNAE A28k 3 phiG 5] 4 Zelo] & AF8-3}o] 95°C, 30%; 60°C, 30%;
72°C, 15-2] 303] 27 © 2 PCRS 8819 phiG $rAA o] 18-S shal sl u),
[67]
[68]

°
2

[7FA] 2 kg ol thsto] 1 vkghA gk Aol &5 T4 o= At &
O

3 J
Wy o] 45hE 714 okl A B A 4L 7h A B wgo) 2 kel
20l HAol A HojubA] g el waE FuR TAE 5 e
o8] % 5 9% Bloluh, el R A E AN el E & Fg Kl FA o] ozt
M99 FHAl ol A 31w of of gk, g o] W9l A% e o) op el
581370 910l et glov], T1ok BEE WS el i RE Aol He B
el E3He A02 945 ook & ok,
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X 9 E Z Free Text
[69] AL &= Al Z 45



12

WO 2013/147404 PCT/KR2013/000092

Z (o]
ATHE4
[ "3 1] ANEH S 19 714 FDE A H = DAPG
(2,4-diacetylphloroglucinol) 7}~ -3l &4 74 AHphlG)E E 331+
2 x5 A B Q2 vlA,

[ "3 2] A13e] vpA FAAE 3ok A xS A E EE WY

[78 73 3] A23ke] WME = JHAdSAI 7] FA S A=

(77" 4] A25ke] W = A a Al S A HASA 7] = b A 2
7] GHAFAIZ] 2 & M ZE DAPG T vl 4| ol A vl k=
A& e, P A g A E o] Ay

[ 5] A4gtol] Qlof A,
4 7] DAPG St Wl A ol A A3k 2] B2 FE] DNAS &2 ¢
5, phlG 22 5ol A o2 A& = Q= Lol A EE
AHE-3to] PCRE A SO R M phiG 31 4F2] 3 o] -5
Shelshs B E 710 Tatel 28 B OR o
H Ak A E o] Ay

[7d 73 6] A4gkel] Qo A,
371 DAPG St vl Al o] A A o= Al =2 5-E RNAE 3}
T1519] cDNAE A 28k 3~ phiG A AE Sol4 o= A& 4
U+ Zelo] M| EE ALE-3}o] RT-PCR (Reverse Transcriptase
Polymerase Chain Reaction)= <3 5+ O 24 phlG 7 A}2] W&
AN-F Felot= G & FUHA 0% E3tete A 5P o= k=
Hd g A E o] A,

773 7] A58 &= Aleatol 2L A,
A7) phlG T AAE old o 11&e = = Zefo|H Al E=
AAHT 2 D AENS 39 Zefolr] AEQ] AS 5O o+
Hd g A E o] A,

[7d 73 8] A28kl ME = A& A ZE JAHEA 7= DA
7] A BRI ] A E A EE DAPG gF vl A of| A Wl &8k
@A) =
371 DAPG $H W Aol A F 2 75k A2 A EESE Jd g
A ALkl BAE 8ok dA S 4w o] A2y
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[Fig. 2]
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Hygromycin A1 HER] /90 plates
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