wo 2019/039653 A1 | I 0000 T 0001000 0 O 0 0

2019 9 2 ¥ 28 9 (28.022019) \wWipO | PCT

12) 539 éfﬁﬂfﬂ ol FNE FAEL

o AAASAEAT
@3) FAZNY 9? 10) TAFNHNZ
WO 2019/039653 A1

E1Y

@n
(22)
(25)
(26)
(30)

an

(72)

(74)

A 58 & 5 B AAT (L] AT Sle g 7 e g Re e el =
C120 1/68 (2006.01) W Agle] B35 93l9): AE, AG, AL, AM, AQ, AT,

- , AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ, CA, CH,
sAEdNE PCT/KR2017/012510 CL, CN, CO, CR, CU, CZ, DE, DJ, DK, DM, DO, DZ, EC,
TAEDY: 2017 W 11 € 7 9 (07.11.2017) EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN, HR, HU,
zg900: ol ID, IL, IN, IR, IS, JO, IP, KE, KG, KH, KN, KP, KW, KZ,
=TTl = LA, LC, LK, LR, LS, LU, LY, MA, MD, ME, MG, MK,
AN 30) MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM, PA,
o9 . PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA, SC, SD,
AP R,

10-2017-0105212 2017 ¥ 8 4 21 & (21.08.2017) KR

SE, SG, SK, SL, SM, ST, SV, SY, TH, TI], TM, TN, TR,
TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

S290: BT Al A INDUSTRY-ACADE (g4 x93 (2152.9] A7} 9l @, /b 9 245 Se] o)
Mic COOPERATION FOUNDATION W) A e] WEEZ $)8ke]): ARIPO (BW, GH, GM, KE,
GYEONGSANG NATIZONALZUNIVERSITY) [KR/ LR, LS, MW. MZ. NA, RW. SD. SL. ST. SZ. TZ. UG, ZM.
KR]; 52828 74 = 2 5A] 7= & 501, Gyeongsang- ZW), S-2F Ao} (AM, AZ, BY, KG, KZ, RU, TJ, TM), -
nam-do (KR). 4 (AL, AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
2 2} FA A (KWAK, Youn-Sig); 52667 77342 % 7 FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV, MC, MK,
FAl AFEY R 1317, 110 9013, Gyeongsangnam-do MT, NL, NO, PL, PT, RO, RS, SE, SL SK, SM, TR), OAPI
(KR). £4 ¢l (HONG, Sungwon); 46223 F-2kA] S (BF, BJ, CF, CG, CIL, CM, GA, GN, GQ, GW, KM, ML,
WAt 24317 26, 3023, Busan (KR). MR, NE, SN, TD, TG).

2] 91: A7 2 (CHOL Kyu Whan); 35209 th A A 2oy,

Sh ) 2 745, 12% 198 =74 53] W & A4, Daejeon
(KR).

= A ZATE LA 9f $HA| (R 2F AH|212(3))
HAA O] A EEF Ft 0 8 (1 5.2(a)

(54) Title: PRIMER SET FOR SPECIFICALLY DETECTING FUSARIUM OXYSPORUMF. SP FRAGARIAE AND USE THEREOF

(54) &g e BR: 2] A HAdd & 5ol o HAEey] g Zefolr A E Hl ole] &5

4

EY AR2ipel 298 DNA L iz el 4 S(op 10}

-
"1 oo we EW cC

Feiimorur Fifipor Fmomilionn Fsocttu. | . geomiceiobze 79
EE FF GG HH Foeridonsis )
i

BB

¥g90t

Copy number of genomic DNA
Bed sail

... General soil

.. Copy number of pathogen in DNA extracted from soil samples (log10}
o

(57) Abstract: The present invention relates to a primer set for specifically detecting
Fusarium oxysporum f. sp fragaria comprising an oligonucleotide primer set of SEQ
ID NOs: 1 and 2, a kit comprising the primer set, and a method for specifically detecting
Fusarium oxysporum f. sp firagaria by using the primer set.

Mzl 229 SagEdl = Zefoln A
EZ ¥gsls "] 93 W AT Fusarium oxysporum £.sp fragariae) & 5
Zetolul AlE, 7] Lepeln] AEE ZFehE
EZ o]&3to]l =] S #HAdds 5ol



WO 2019/039653 PCT/KR2017/012510
1

T8 Al A

gl B2V AR HAL S 503

7l =2 ok

P wy) 93 WAgS Solf o AEshy] e Zetom Al E
o] o] gxo] g3t Aot

37e

L=

SEALE 5 A 22X F (Fusarium oxysporum)< 7 A A2 0.2 @& F o] 2 &9
A HE Aoy = PUAF O V|F SolAdo] molM W dov|= 75l

1 = T
ket 1207) ©)/3-2] 715 18] (formae specialis, ©] 8} f.sp) &2 -/ =] o ST},
7)o ASE Al B i 8ol e HUT2 FAN = SAI YR
f.sp X 2} 7+ oN(Fusarium oxysporum f.sp fragariae)©] t}.
AR ol o g W o & Bk S 1 AR g e o] =], 27
A7 B ol AESA At EGAAA
2Ry dAstE dYE ol AR E 3]sk

Ao} %
o

=

r
o

i

>,
i

o

)
rlo

| ["_>|’1_,
2
o
S,

2

Ir
OO
% o
Ts
el
ke W
kr
N
)
olr
p‘L
2
il
o2
oL
ol
N
rulm
it

Fus] sl A 2% e

12 A7k} 0] o] W] of of a1z 1A 4 o]
A

o 2
[0
-
Ot
--— —

>
i
|
ok
2

(i X0 Mo mr ax 1 of
re
4
il
to
J
S
>
yill
N
)
B
K
¥
2

oo ook XN K of
‘o
p 2

s

% o

ol o
ol
2
ol
i)

\1 ["10
kol
B=)
a3
°
N
52
N

o
Wi
)
ol
o
N
r
A
(0]
I~
rlo
M
2
o)
°

OE ;94
)

.—@ (=N
2
>
ol
il

2
I
I}
:("}L_l‘
i
Y
i
g
N
+
ool

¥Q o
2
=
:OL_I‘
r
db
Ot
o
R
o
L)
ot

3k | a7l 53] #12017-0018209 % ol 1= 'l Al &2
A S A e Zefol | A E R o] & o] g8t A7 o
AL o] laL, ka5 5-55] A 16816455 o = ol A
FAE = SAAEE 2oy A& 8 Zetol M E H o] & o]
SAEEF Gty HE o] iA E o) Qo) g o] E] 9|y
WS Sold o= FEsty] g Zefo|n A|lE o] o] G Lo T A=
71 A1 Bt gl
g o] AR A

By e sk e gl oo KE R A0RA, B agEe 3|
[e=]
-1

= L
A= W9 Fusarium oxysproum f.sp fragariae®] 5 ©]1 4 7% 2} &



WO 2019/039653 PCT/KR2017/012510

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

2

ol-g3alo], Br] A FH WAd S A HEZ 5 = qRT-PCRE-
szafolw E Nl Qlar, A7) Zefolm A EVEEY] 9 S Wl ol vt
o4 o ukgsh, Wl Wi mpE giFd FAlo] 7hsdhs
sholslo g 4 B %L = st
A HA 5

A7) HA = OHﬁOV A, H e AT | 229 g gEe LE =
zefoln| MEE E3sh= 2] Y3 ¥ U (Fusarium oxysporum f.sp fragariae
)= Eo]leg_f;,_ HAzsl7] g Zefoln) Al EE AF 3ot

S EUE 2 ] Zejoln| A EE Egehs 9] A3 HYdEg
SolHor AEsy] A 7V EE Al st

S E U2 4] Zejoln| A EE o] gsto] B 913 BHYdE
o)A o= HEshs WS AT et
B

H
o
g
N
S
okt
ol

A1 (Fusarium oxysporum f.sp fragariae)©ll 5 0] %] <1
Han-Skippy 2] 91714 & 4R 9} B ulg o] Zalo|w A EQ 92 E

o
["\T & =
44 MN X
r.i_ U
o T
mE
e
u): o
)
; ~,
1
O
o o
o> ©
1; o
i e
im F
fN o
_]H MN'
[-'>~
o H:l
>
W 9,
o 0
Nl
igo i
mlo =
o P
o
0
j & rum
5
S
e

iy, ER
T
°
o

L3 o] @y sy Wl AEE ool A EQ] ol ¢
NS AFety] A8, 2] A WY (Fusarium oxysporum f.sp fragariae)
o] o] SFA & <5 652 #3F0] E ©] &3] qRT-PCRE = & 2 7H(A)9}, B 7]
A HATE A e A E(bed soil) ¥ AHF EU(s0il) C 2 HE| DNAE
FE 319 qRT-PCR& =38 ¢+ 2 2}(B)°| t}. F9: Fusarium oxysporum f.sp fragariae.

E4E A AE 7)o Y3 HYdES sEEHE HEAZ 3 F 57 Fot
Seto® WS 2ARE d3hA)St B W H1 2 B %‘E‘é qRT-PCRE
A gt @ﬂ(B)O]E} CK -‘Hio]“tg %%ﬂ% HESHA & T

i3
rie of =
lo
i
>
il
f -
(ol
e
x
lo
ol
fu}

LI
3r of
il
=)
O
iuj
Iy
Bl
i
o
=
N

|

e
kel
%
o
uls
it
N
s
ot
o,
o o
e,
-
~
=
g
i
g

3

~

sporum f.sp fragariae)S 50l X 0.2 &3] Y3 ZefolH HEES

o
%_YE

o
ot
v



WO 2019/039653 PCT/KR2017/012510

[16]

[17]

[18]

[19]

[20]

[21]

[22]
[23]
[24]
[25]

[26]

3

>

}7]

[l

glolm = M5 12 4L e 157] o4, 1671 ©] 4, 1770 ©]4+2]
| QE|Eo H O R o] RO S A FEHLEEE X3

s 20l A o] 1570 o), 1670 o], 1770 o] 4, 1870 o] o] &
ol AHO R o] Fo]A LY AFHHLE =S £33k 5= Qi)
olm= AdWF | 9 2o G| 2o AN = 23

O

R
m& s
Ao}

-

o)
to
hu

0%,
~
[H

-

R R
mg %oy RO

kd
ot
ot
>
9

riz
2
32

o, "5t 2ol v}z ksl el = a2 Aol 4m A9l el 7l
2B A e waju, Zajoln A4 A=l Al S 913
483 5 k. 4] Zejo|n o] o] W A AL
S5 5 g a0k k. Tebol v o] A H Q) o] I A
%= DNA H== RNA ¥4 9] 5315 (complexity) ¥ 7F o} 2} &
g5k 2 Eekol v o] & 2 710] €| Aol
& 340 o1, S 2 o184 LRl ol
-5 @ Bl = F-AF A (analogue), ol & 549,
Y AYEE Q] o]E(phosphorothloate), A AF ZE
&l 2k (peptide nucleic acid)E 33 7 ALY =& 4HY
agent)E X33 = 9l

fo dr &
=

= o
ol

o
M4 oz >

S
)}

flo
re
ol
>
it
Lo

=

ok
tlo m k1o H

>,
i
ol
_‘d

N
-

(o

]O]E EE}_: fﬂ]ﬂE

ﬂHU PO

2 (intercalating

b o] v E B4 & 95| fete] S, B g ol e
Sy EE Q= Zatoly Al E; 2 F3 jhg-& a6 r] g Al o
Esh, @] 29 ¥ A (Fusarium oxysporum f.sp fragariae)S 504 02
HEzst] A 7| EE Al wghoh

g o] A -4 ol Qloj A, 7] T RS sl r] 91§ A2k DNA
Ze ebAl, dNTPs 2 H 3 & X33 5= 9l o, o] A|ghE A k=1

g o] o & ol Qloj A, 7] 71 Es g H A o] vEg 3 2 S
1A AREAF P A & F7EE 28T ol /bl A= I E AR, o &
B9, 944 5N 2 PCR &5 Al W, AAE =g 20 58
AvdsteE A Zolvh ehilf = A& = Ak A] P e o] ehf Az}, 7] E
T2 el g 7| EE E8kehe 7] A9 el AR S Eghett) el
P A = AUl o] A7 A& T3l SNEHAY AvEH= ZRE
Fgke

o 2

@7 AR T @Y7 A A" B AR Al DNAE ¥2l8h= 9@,

A7) HelE Alw DNAE P08 oo, - i o] 28w e =
zepoln] A EE o] §3alo] T& REg& Faste] 14 L& T35t WA %

A7 FEFAES QS A E E5tst, 2] 3 W A (Fusarium
oxysporum f.sp fragariae)< 504 &2 HEoh= W& Al 3¢,

ok o] vhH 2wy A7 = B 7F 2 Al E B A Rl A Al (genomic)
DNAE ¥ 8|3l @A & E3tstt) 7] Al &2oll A Al DNAE ¥-& 8= W&



WO 2019/039653 PCT/KR2017/012510

[27]

[28]

[29]
[30]

4

Aol FAH WHE o] & 5 o, o E 59, CTAB WS o] 855
A 3L, Wizard prep 7| E(Promega AhE o] -8 75 AT 7] 2 E Al
DNAS F¢ 0 = 3}al, & g o A AA[dof up& =
Zefol A EE Lol R o] g5t S5 whog 4
T35 9l 14 AQAkE FESE W2 T a4 A A 8-S (polymerase
chain reaction; PCR), 2] 7}o} Al ¢ 2] §+-5-(ligase chain reaction), &4+ A& 7] A

%-Z(nucleic acid sequence-based amplification), Z1 A} 7] A

%% A| 2~ ®ll(transcription-based amplification system), 7}5 ] 3+ Z--(strand
displacement amplification) == QB & Al & A (replicase) & & ¢ 5F L£+=
FAA N A AL A E FEE ] g el Ve A g g o] )l
o] Foll A, PCRO| & T3 A AE o|-&3lo] 324 itel] ol o r HAilah=
zefoln o HE F A LS FEsHE W o]t o] ¢ g PCR WY
Al 2 A A dor, A AR o] Tt d V| EE o] & i U

=gl o 7 ool oA, BV TF

AR FAE F Uk A7 B4 222 G, A T A S ek

=29 5 9l e, ofoll A FH A =tk ukg

3= Cy-30th B4 ML FHA 2}

A|&te] PCRE =35t 14 Mo 2

ot g, WAL B2 & 0] 88 JAE PCR A 2P HEE S S 4
= i

Al
o)
DA
WAL 59191428 PCR HES-olol] F7bh 52
=
)
=
)

X ﬂl?i'z -

4

;O

o

o | oft -

[t

>

¥ i

o2

ok i
of o

— O

rlo

2

rulm

it

fE

>

)

_H
N
Nl oR

oy Mo
I
N

4 of

> ik

A A7 E55

o o
OEFE_I
o F
F‘OE_IE
0N

>,
T
l_,ﬂ

rl

SIct. w3l AR 24 S PCR
&A% 4E PCR /3ol H7tsto] 5
o & EH, 7Fo] A Al 9~71(Geiger counter) == 2N A4 3 Al 4= 7] (liquid scintillation
counter) & o] &3to] WAL & =4 T 5= 9l

o3}, ¥ 13

=

o

AA[ofell ol FAs] A et &, 6] A= = dE S



WO 2019/039653

[31]
[32]

[33]

[34]

[35]

[36]
[37]
[38]

PCT/KR2017/012510
5
8o at7] AAleol] g4 ¥ = A& ofyt

dAleh= A &, ¥ 0

2

Lo

-

AA o 1. =7] 93

H
[¢] [}
sefolr} A4 2 EF T

g
Y

| | Han-Skippy %1 A& ©]-& 3 qRT-PCRE

R dzx1
2016 24 E] 27] 938 ¥ | (Fusarium oxysporum f.sp fragariae)<]

—

5ol# oo o= ¢El %l Han-skippy frHAHA @H S 3)E o] &3], BV
A3y WA AE5 =, PCR AHE 2] o] 71 72bp ©] ™ Tm(melting
temperature) 4k~ 51°C{] qRT-PCR(quantitative real time PCR)-& 3~ &}o]H &
A2 AP 1.

A kol A E = 747F AW Fofra qPCR F : 5-TTC GCT CCT CCC
ATA CAA-3' (A€ Z 1) @ 948 Fofra qPCR R: 5-AAA CCA CGC AGA GAG
TAA A-3' (M EH S 2)9] Zefolw Al EE, 7] Zetolu A|EE o] &35},
DNA %ol u}E Ct(threshold cycle) gk g H.slo] At A &F& Ffotslanx) m
2 A (standard curve)S 21/ 3151 T} qRT-PCR HE-§-&-2 Syber-Green Master
mix(Toyobo, & &) 2540, DNA 1~10ng, 32 &}o] ™ Z}7} 240 2 Bt 75 o] 8519
Z 5009 S0 ® w3 o RT-PCR ¥H&2 718 317] % 13} 231, DNAE
100ng -E1 0.01ng 7}=] 10814 & A5} o] A8} T} qRT-PCR A 7}, Ct 4k
10814 3|4 ¥ 555 A 2] g DNA Al &vbt} 9 3.3 Ceabo] U= A& &
AAT) o] & T3l ¥ Ag o] o METL 8 A mE A4 o= Jgs

== 5 A~ OO B = A
A= TS AT = A THE=2).

(1]

qRT-PCR ®E-g-271

Lzl <5 (°C) ks
- 95 1%
H A 95 30%
A3 51 30%
217 72 45%
A GA R =07t 393 71 Nk

HE A 72 5%
B 4 00

AAd 2. 2ol A ES] Bold R F1ZE 74
27] A2 el SolA]l F 2o Zejo|H A ET FA 5

< (Fusarium) @] tH& 17 2] DNACI H] 50] 4 Hh-g-5 Bol=#] &Rlstr] A3,
KACC(s A=A d )M 652 SFA & £ g s 2Fd2 37



WO 2019/039653 PCT/KR2017/012510

[39]

[40]
[41]
[42]

[43]

6

AN 17 5D e 271 0 & qRT-PCRS 33k ch. 1 A ¥}, @] 934

= =
H A& A9l et thE Wl 9] DNA Al 20l &= & g o] Zalo| M ETL
HES-S Bolx] &= AS & 5 A& 3A).
AN EqF W AR BV S Mt 106, 104, B 102 cfu/me 9]
T At 3, ZH7be] Bk Al 5 2 5E FastDNA SPIN kit for soil(MP
[e)

Biomedicals, 7| =7)-& Al-&3}o] DNAE %3}l Zj?}é}ﬂ] dEEia=
¥ (rhizosphere) 0.5~0.7g % Lysing matrix E tubel] H-2 %, 9784 SPB ¥ ¥ 9}

122MMTHM%L~*OH?,H]EME71 A& ol-&ste] 23 = 6.0 & 104-1F
ol At 7] AR S 14,000pm 2 1097 A F2] e T 45 NS oml
FHo| %75 v PPS B9 250403 @ oL 10H-3F HES A 71 3 14,000rpm O &
AR ER T S A 15m FH ol %A F 1md binding matrix
HH & ¥ 23k wdbs}ar, 332 4F WA Z o) vhE- A1 71 8o o] 459

500p0E Bl &)oL, v ] 95 3 3" (pipetting) 8t o] 2+ 412 ¥ spin .
o 700 A &3 F 183 QARG T S5 Ae W=
T3Sl 71 3, 5000 prepared sews-m W H & H7Ee & 187 A FE] g &
shzolS B g A8 & ¢ o] AAlstgln sk o] Xl A&
-0l A 58-3F el 3 thA] DES B ¥ 50~100403 ¥ & F 55°Cl| A 5%t
F, g ARl S Al 2R FH &V15L, 5 A5l
g3ttt Zh b Eoko 24 E 5 DNAE o] -£31o] 7] A Al 13
U 20O R qRT-PCRS =3 3F 3 Ct ZL-S ¥4 8lo] 5 Ao g3l
stlvh. 7L AT, 7 Aol el A e A s e)
FrAFSHAl DNA &Fo] &-&sHAl Q1% of, & b of sTajo|n A E7} g 74
i)

Mo, ﬂilo
:

AN I ESG U D7 38 HAdd 5= 93y 4y A Ay
D7 E AL T gy 5y WS ZH2F 101, 108, 105, T8 107 cfu/ml/E o
5 kAl Ao A A Bk W] EA 5=

o FAH o2 =, @] A 15U 3
& HROE FER BV R R
ol v Fulr) SoltZALE

=78 0} , Lol S B E = el

)
(o,
N M oye
lo
2
[l

AA
&, 2; 370 8le] 1%4%317%% Al%~ ~” 3; ﬂxﬂ?@ o7

2
)
4
o)
[—
<
o
£
=
=)
1o
OH



PCT/KR2017/012510

o A=, 105 107 cfu/ml Y] F 5=

WO 2019/039653

o

T

N
on

4
Ho

7} 105 cfu/mé

M
i

]

9]

)

‘WO
‘WO

0

oF

w o], =g ol 27

—_—

wr



WO 2019/039653 PCT/KR2017/012510

8
A9

[ 73 1] AEdT 1229 EYAFEHLEE ol A ES ¥ 31351 2]
A= W 3 (Fusarium oxysporum f.sp fragariae)< 5©] 4 0.2 4 &3}7]
95t sTefol A E.

[81% 2] A1 e ey LE = Zaoln A E; @ FE vhg-& 535}
A7 Al ofe E3 8z, B Y3 BT & SolHor HEsH] g
7|1 E.

7473} 3] A2kl ol A, 7] FF W& T 5] 98 Al oF> DNA
ZelebAl, dNTPs 2 B 3 & Z3sh= 2191 71 E

d7@ 4] BV AR E= @A AE B A RelA Al DNAE el 8k
A,
%

77~ 5] Al4zke] 1o 1,"&7
=4, 3% 54



WO 2019/039653 PCT/KR2017/012510
1/3

[5=1]
Han-Skippy 7|4 3= ol 2 Yd@e] zetoj MEel 2z

. FofragPCR F
Han-Skippy complete sequence (223bp) ——
ECACCAGACTEGEETGUT TAAAGTTTATTACCATCCAGGACCACCTAATGCATAACTAMAMAT TTLCCTECT
COUCATACALAATCCAMNTTTIGATGTCCACAALAACGCLCGATTCTCAATTAATABAT GAGACTTTGGAG
ABAGTTTCTAGASRAATTGUTCARAT LT TALT CICTGLGTB G TITTTTGACCTCCOGACCGCTE LG TRTGE
GCTGGCAGTGCTT-3 W

[5=2]

Amplification

Cyoles

Standard curve

Log Starting Quantity

{7y Standard
- SYBR E=109.4% R?=0991 Slope= -3.116y-int=33.2198




WO 2019/039653 PCT/KR2017/012510
2/3

[5=3]
(A)
Tt -

X104 -
Sx A0t -

Ax 408 -

A9 DNAZ] S|

-3

ol

2
i

THAO*

10

Q * & S ¥ . —
F.culmorum F.fujikuroi F.moniliforme F.boothii [ F..decomcellulare Fo
(B) F.meridionale

- JE
et EY

2 2

£ AlZ2HE A8 DNA L BaE o] 8A $(0g10)
2

R




PCT/KR2017/012510

WO 2019/039653

3/3

[5=4]

(o160l

& & =]

o
fein BERR 1T YNG BB ahTEly &

s
-3
2

£

ped
£

Py

1 e CK
PR 1
g 4

(A)
&

F(weeks)



INTERNATIONAL SEARCH REPORT

International application No.

PCT/KRZ017/012510

A.  CLASSIFICATION OF SUBJECT MATTER
CI20 1/58(2006.01 %

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

C12Q 1/68; C12Q 1/04

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Korean Utility models and applications for Utility models: IPC as above
Japanese Utility models and applications for Utility models: IPC as above

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
eKOMPASS (KIPO internal) & Keywords: strawberry, chlorosis, pathogenic bacterrum, Fusarum oxysporom {sp fraganae,
detection, primer, reagent, amplification

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X SUGA, H. et al,, "Development of PCR Primers to Identify Fusarium Oxysporum £ sp. 1-5
Fragatiac", Plant Disease, May 2013, vol. 97, no. 3, pages 619-625
See abstract; page 620, right column, paragraph [2}-page 621, left column, paragraph [1];
table 2; figure 1.

Y MIRMAIJLESSL, 5. M. et al,, "PCR-based Specific Technignes Used for Detecting the Most 1-3
Important Pathogens on Strawberry: a Systematic Review™, Systematic Reviews, 2015,
vol. 4, document no. 9, pages I-11
See abstract; page 6, left columm, paragraph [1].

Y GenBaunk JX204304.1 (23 April 2014) -5
See the entixe document,

A KR 10-1681645 Bl (KOREA RESEARCH INSTITUTE OF CHEMICAL TECHNOLOGY) 1-5
01 December 2016
See paragraph [0030]; clatms 1-8.

A JP 2030-046038 A (UNIV. OF TOKUSHIMA ¢t al) 04 March 2610 i-3
See claims 1-8.

Further documents are listed in the continuation of Box C.

L]

E See patent family annex.

* Special categories of cited documents:

the priority date claimed

“T”  later document published after the international filing date or priority
“A”  document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand
to be of particular relevance the principle or theory underlying the invention
“E”  earlier application or patent but published on or after the international  «X”  document of particular relevance; the claimed invention camot be
filing date considered novel or cannot be considered to involve an inventive
“L”  document which may throw doubts on priority claim(s) or which is step when the document is taken alone
cited to establish the publication date of another citation or other .« : . . : :
: : Y” document of particular relevance; the claimed invention cannot be
special reason {as specified) - : : . :
’ ) o considered to involve an inventive step when the document is
“0”  document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
means being obvious to a person skilled in the art
“P”  document published prior to the international filing date but later than <« g

document member of the same patent family

Date of the actual completion of the international search

09 JANUARY 2018 (09.01.2018)

Date of mailing of the international search report

10 JANUARY 2018 (10.01.2018)

Name and mailing address of the ISA/KR

Korean Intellectual Propesty Office

Government Complex Dacjeon Building 4, 189, Cheongsa-ro, Seo-ga,
Dagieon, 35208, Republic of Korea

Facsimile No. +82-42-481-8578

Authorized officer

Telephone No.

Form PCT/ISA/210 (second sheet) (January 2015)




INTERNATIONAL SEARCH REPORT

International application No.

PCT/KR2017/012510

Information on patent family members

Patent document Publication Patent family Publication
cited in search report date member date

KR 10-1681645 B 01/12/2016 NONE

P 2010-046038 A 04/03/2010 JP 5522820 B2 18/06/2014

Form PCT/ISA/210 (patent family annex) (January 2015)



ZAEIHS
T AZALR I A PCT/KR2017/012510

A. e o] &8t 7| E R F(FA S EFAPC))
C12Q 1/68(2006.01)i

T

FAH H AT AEA S 2T E 714D
C12Q 1/68: C12Q 1/04

_O|L
B
B
M
o
o
o
lo

i roh

s
rﬂi FE

71 A% IPC
Z1A4= 1PC

off o
=
rQ o Mo
off off r&

g

=

J Jlo
W o M
oo dlo Sh
£ 2
e 2
off off 1
oAl oA
w1
e
rk Ml
2
oo ofo
el ol
BN BN
il
el
B B
B b
{1 o

ok 4

o
o
S
o

~—~
(
ol

25

A AL o] & A A} o] Bl o] o] 2~ (] o] B ] o] 2~ 2]
J , Fusarium oxysporum f.sp fragariae, %, Zi}o]

eKOMPASS (531 W5 JaA~®E) & 719=: &),
w, Aok, FE

olgh
o
% =
o 2
=N

c. #EE™

7l ate AR % A FAEIT = A 1A A9 A7

R il =~

X SUGA, H. 5, ‘Development of PCR primers to identify Fusarium oxysporum 1-5
f. sp. fragariae™, Plant Disease, 2013.05, 97¢#, 5%, #Ho]X] 619-625
25 dlo]x] 620, LEF 7§, v 2 - dolx] 621, ¥F ZY, W 1, % 2

=91 =

Y MIRMAJLESSI, S. M. 5, ‘PCR-Dbased specific techniques used for detecting 1-5
the most important pathogens on strawberry: a systematic review
Systematic Reviews, 2015, 47, Td¥=E 9, #Ho]x] 1-11

Z2E; delx] 6, €& 2y, 9=k 1 F=x,
Y GerBank: JX204304.1 (2014.04.23) 1-5
AA &5 =,
A KR 10-1681645 Bl ($F=2g}ekl1<9l) 2016.12.01 1-5
ek [0050]; A7 1-8 3=z,
A JP 2010-046038 A (UNIV. OF TOKUSHIMA S) 2010.03.04 1-5
AT 18 A=,
F7F F3 o] C(AISH ol 71 A= o dsH ﬁ ul-5- 53] #3t B E Az L
gy £ 24 . _ . , .
B T FAFAY T S0 o) TR FHow 25 4ER
5 dom el 7] 27} 5= Ay o] 2L ol s s}r] Yl <8

28 e B S8 5 X" 52 pee] Q= T Y ¥ shivrom e e 2
RS AST EE S v FAEE Augel 9t Ao B}
LS TR R AY)EE B Y BE DR AgRAY FAY o e mtar < ]
B OE SEE o g #2 HAE WEY] gkl g g Y SR AU AT S w el shub ol de] ok wal
ZgEE AR 1 2] Bl A AW E A ¢ A7 d 2
B Aoz B

PSR o] Fo FAEA oY ZAEAY ol del FAE £ & AT S SEEA Sohs Fd
A A ] A FEd AR A EE
20184 012 092 (09.01.2018) 2018+ 01¢€ 10¥ (10.01.2018)
F A
AT 44

. ARG
A NS +82-42-481-8578 A
A2 PCT/ISA210 (7 A §3]) (2015 1€

SN +82-42-481-3516




i— Z‘“ }_}\]_ B —T’—}‘1 %Zﬂ%%‘{ﬂi
-5 55lel A3 Aw PCT/KR2017/012510

A 2 1 54 0] A

oo sl =5wa TN s 53l=e ML
KR 10-1681645 Bl 2016/12/01 8=y
JP 2010-046038 A 2010/03/04 JP 5522820 B2 2014/06/18

X2 PCT/ISA/210 (T]-3- 53] 5-718-4]) (20154 19




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - claims
	Page 10 - drawings
	Page 11 - drawings
	Page 12 - drawings
	Page 13 - wo-search-report
	Page 14 - wo-search-report
	Page 15 - wo-search-report
	Page 16 - wo-search-report

