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T8 X oo, =, AAZFPCR WHE G738 B A4S 98 Ha gk Aok
F7EE 2 4 vk

EE EE e v Exs Ao kg 3 232 VAR AFEA b A E
F7bR E9S 4 vk St = 71 E AR, ol & 59, PCR B ¥ Al WY,
AAH = w24 5o et = olvh bl A= FEE = AdA
Fefef Qb Fah, 7| Eol) -2 epdl 2 V| EE Eghehis 74| o] Al
AT 2 3, bl = B o] AV viA & Bl S E
AE == ARE 23kt
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[71]

[72]

[77]

[78]

spuke] A el A, 7] -
AT 7] e AANE 19 471D BAY
19] @714 A3k 2 4 80% o] ) FEA L 2= F4
T 5 9dE AANE THE 5 o, FAL R, 4]

=
= A~
A A ol

oL

s

o

l_‘,

o

Q‘L

Ir

=

o W
%

re o

HHof] 3 F3l= cDNA & 58] A% & 8| 2 E] = (oligonucleotide) 7} - &+ %] o]
A= 7S E3sle i, AR 22 HEE A 2str] 91 Aok,

A7) B Fe B Ee] AN s 19 AU dR B §A4, 4]
A s 19] 9714 D3 A 80% o el AEA S 2 A, i o] 9
AH L Bold o Qs GAE Tahehiz AL = ok, ofo] AFu A
o=t}

¥ E90] EohE shtbel FEi el H e A9 e AT e,

stite] Ao M, AFH " AR I D 19 VLR T =
T2 A7l AT 19 Q7L FH 4 80% o] EdE e A,
= ol v & HESHE GAE E¥heh=, By Ao e iy
Agdet 7l ez 19 971D H 4 80% o2l G e %=
FAAE AEHZ 2 WA 8 T o= skt VI E e Eeehis A
A7l dHE AdHT 9 A 14 5 o shrbe] VI Ee 8k A
AL}, ool Al e A eF=

Ziol, AH WY T2 AldE A gt

BN AEE AL FHEATS(RT-PCR), 4 A4 A a4

ZoHE-8-(competitive RT-PCR), 2 A 7F &3} & 4 HF-5-(real time RT-PCR),
AAAL B A T8 A S (real time quantitative RT-PCR), RNase H. &

(RNase protection method), =¥ £ S+ (Northern blotting), &2} 3, &

o = o] Folxl ol A el Wb o 7 e 4 9l o, o]

OF1—
T

A
ot

Hr g olX

bt 2 > mod
Moo oE N ol

o,
RN

2,

rle

D

by by
(o]

o
i
)

o
r ok

AURRSS
R

=
i ok
o rl
Z

>

i

Mz

o

P‘L

rir

ut

2

A,

zE
2
R
o



WO 2020/171598 PCT/KR2020/002416

[83]

[84]
[85]

[86]

[87]
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1

T A 5 Qo ofo] A

rie
T
(o,

j&i—{ob—wémﬁ
uv
o
L

3_\&
ol‘ﬂfL
> 1 orle

SAE F7F
7]

E3sh A
A &
w7 2
FAA)
47 o
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N
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e
B
%2,
o
+
o
2
N
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>
§2
rlr
o
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=]
g7 Wed
8 et 24
e 1 ¥k (PCR),
o] 7}ol A o A uk-& (11gase chain reactlon) &l ’\P 7\1 A 71 A 5% (nucleic acid

sequence-based amplification), A} 7| A <=3 A| 2~ " (transcription-based

o
=
<
i
N
=
a
2
a
o
E
o~
:?
S
3
o
iy
o
\_/

amplification system), 7} X| 8} 5% (strand displacement amplification) == Qf

LA B A (replicase) 5 B8 TF = F A & AL S FF 5]
A5k ol o] Ve A3 ol T} o] Sl A, PCRo| & T F B AE o] 881
T4 Aol Hol A o7 Ajtel= sefo|y Ao B E 14 AWikS FE ok
Wiolth o] 21 gk PCR W& G Aloll 2 ekl A glom, A o=

ol &7t T EE o] & 7% ).

A A ZFPCRE 7} PCR& Al 784 0 2 F-7fah= H el Well A Bl alstr] 913
u] A]7]12] PCR # & 438 A A]7Fo 2 R & 3F= Wi o] t). DNA
A7 H A A AIZFPCR BH -2 E<3H7] (thermal cycler) ) -3 & 33 =7 7}
AA g}H X5 o] 83to] AAZFS R PCR T3 2HEo AA] B &
Ao B A H 2o AR EASHE R4 DNA &= A st Wyoltt
AAZEPCRE A= v Fel 7] & =htel gl 7[E v A= AA 2
A S i Aste] vA =] Fe R ujds A oA s AL
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11

A L AFS 7Hs A gk

2 A1 ZFPCR W -2 At A% (absolute quantification)Z} 43Tl “d % (relative
quantification) 2] 0.2 75 =d], Al5 U] 314 DNAE A &3al7] HsA =
Al & o] A (504 standard curve) 2HAd 0] H 42 Q1 @ Aot
Azt M A A 2 E o2 Ao A4 A ZFPCRE A A 5H
NEERTLYH AZFAE $ 5, o] AF M ZHE] MAAISE W 34
DNAS| & AFstct oju] ZEAIREFH O A xF: ZTAIRY 55,
y%. °E‘7<1 F7] 4= (CT; threshold cycle))-& A+ ¥ H(Rz)ﬂ 19 7745

"2 PCR"0| & ZE WS 7)A)

T

B4 BB
HN AN AN

/M Sl oA 2 A ] 913 PCREA, 5 5 2] o] 2] 8ol 4
%2y ?lﬂ?o}t CRE o|v| 3ok, 4 e
o]

FEU 4 %

e A= duba 0 2 719} & PCRI} HHS- 7HA] A1 9] 528 DNA ¥4} 529} 1
3= hvA
- Al

=

o a]-le#;,_ Sybr Green [-2 ©] &3} H| E0] A
(hybridization probe)E ©| &3} & W 0 5 v o} Sybr Green I+
o] T 14 DNAo| H| 5ol 2 o & Agtsto] 32 W3t 2 AFPCR 7]7]+=
o] g ¥& SAstol DNAY &S FAe = vt A T2 H =
SolHo g JR A A7 Lol 2435} o] PCR §hg Foll &3-& W
o & 5o, EHQ TAs X2 0 2] elul X 2 H (tagman probe, dual labeled
fluorogenic probe)i= 5'-H kol = & 2] ¥ 7}, 3ol = A3 A (quencher) 7}
A3tE)o] Qu). Bl 2 H o] 83w LE = AP o ZHsle] EAEts Ao
o] 425l 0] AEE A =k BW 2K oL ol 4 54 A7]A Lol
=443} o] PCR F3F o] X3 =¥ Taq DNA = 2] Al 9] 5-3° O—*Iiw‘%ié'ﬂﬂ ofA|
(exonuclease) ZAd ol ol &l Blul 2 W 7} F| EHA 3 F 2] LH 7} A/-F A
W o, 22 Qe &dAlef ol A A f & skl |t ol & S ﬁﬂ 8lof
AAZFo 2 2 DNA 221 A &S LU Y k= slo]t

0

TAR O, B ENe] PPl o] §ohiz Zekolv] HS HANE 15 E 16;

PZaN
i AW 17D 189] V1A DR o] Fojxd Eekoln] 4l S glan,
Zqle] el f A E o] o gl e AE e dAE AAWE 159 16
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[106]
[107]
[108]

[109]

12

iz A ANE 17 3 189) 971D R o Fol 7l Tefol ] B o &3
5

PCR(Polymerase chain reaction)S- 53 <=3} of| Ak X
oF

2 FYUo T E st el Ganoderma & VA= AE8 A =S
XJ] %? &l E}.

oA S
@%% ZF A= A Zﬂ = ¥ 38}, Ganoderma S M| A E &= 8 A ES
A &k},
¥ %) & A BN E o], BT

%= 9] Ganoderma & VA= HAE=8 2A4
Ganoderma <= V| Al =-0]] 2]l L9 E A +=

glov], TAHoRE B el npA S dEei=d o] g1 5 3

B 9 & & g9 ¢l = Ganoderma & V| A &= A& HHHE & Al F-gk
StLte] A ool M, A FH E ARl A AEHE 19] 744 =
FA2 37l AT 19 71D H A 80% o] ] 4

T = ol @A S AEdtE WA E E86H=, Ganoderma &

A

LR

I'Eoﬂr

gL e g

Z 2] Ganoderma & V| A E A& HPHL B o v = ZAE S
o] Al & W Ganoderma <= H| A &E-0] & 2] 3= =

°]
101}, ofol) A|&HE A &=

(@)
AA

lo Olfor

¥ &gl w ohe shipe] e e Mgy
atutel Falelol A, () AW E 19] 71D 2 E3
AEUE 19 A7IA Dt A2 80% ool FEAE 2 R
vt o] e Wew vtk §5 = () AEHE 19 9714 d
FAA, 47 AL E 19] 9714 Lk H 2 80% o173
Eolo AL AET YT A o e An S

B Z9 & & sle] ¢Eli= Ganoderma & V| A= AE 55 A F g
stite] Ao M, () M= 19 AVIMLR B = FAAE 7
MM S 19] Q7LD T 4 80% ©1/32] 84S 2hE KA BE o9
9] Ganoderma £ VA& AE &5 B () AEHE 19 FVIMLER
T EE AL AV ADdHE 19 A7AD T H 4 80% o) 9] AsA

o
=
= FAA = ole] dH & AET S = Al A 9] Ganoderma & VAl E A=
EE AEsi

[-'\:l

op Nil:
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[111
[112
[113
[114

— e e

[115]

[116]
[117]

[118]
[119]

[120]
[121]

[122]

H ol 252 By Aoy o] 90 7 eh A )+ Ganoderma < 1| Y E-&
Ao 5 @%-E]—ZI: 9}: “}ﬂ'g‘ﬂ SFaL A} O}Oﬂu}

Ganoderma boninense NJS(GCA_001855635.1), Ganoderma luczdum BCRC
(GCA_000338035.1), Ganoderma Tsugae(GCA_003057275.1), Ganoderma lucidum
Xiangnong(GCA_000262775.1), Ganoderma lucidum G260125 (GCA_000271565.1),
Ganoderma sinense(GCA_002760635.1) 1| A &2 3 X ¥ NCBI Alo] E ] 7\1 DNA
X QL SRS S, Ganoderma boninense-> %] M| A& 2] DNA A€

g Hsle], &Y 925 H Ganoderma & VA =S A& 9135 l—ETO] &=
A E dw H AT

A 4 &2, NGS (Next Generation Sequencing) A 7 & &3l £ 2 2}= 0|
St &t Ganoderma boninense o721 DNA 4] €(2,544contig, 95,911,849bp),
NCBI(https://www.ncbi.nlm.nih.gov/) €] nt database (20181 5¥ 7] =,
178,448,606,127bp)°ll & A ¥ Ganoderma < V] A & 2] DNA A4 ¥, 2 Ganoderma
2=0] o} fungi 752 DNA 4 4(2,3917) strain, 80,288,864,015bp) 74 5.2
g H sl

o, B- g zlEo] g1 e E4F AE 5 metagenome 4] 2 I} Ganoderma <5
n| A Eo] EA A ¢hi= Ao FolE Eoke] gDNAM A2 NGSE %3
1 3F TH(7,724,586,454bp).

o] ¥, Ganoderma £+ 1| A &, Ganoderma 470l <231 %] ¢¥3= 1] A & 3} @) o] Al o}
E % DNAoA FH& 1 A& A F T Ganoderma & W Y= 5ol A<l viAE

skl TG )

_
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[130]
[131]

[132]
[133]

[134]

14
[3%1]
M E n] A = Identity

1 CJ Ganoderma boninense -

2 Ganoderma boninense G3 98%
3 Ganoderma boninense NJ3 98%
4 Ganoderma lucidum BCRC 85%
5 Ganoderma Tsugae 82%
6 Ganoderma lucidum Xiangnong 84%
7 Ganoderma lucidum G260125 85%
8 Ganoderma sinense 87%

A7 AEHE 2 A 89 A7 EE H Y= Ganoderma & P A = S0l 4
A= DA T 19 vk 4D} H 4 82%2] T DA (identity) S 2H= A&
EE i

AIAl o 2: Ganoderma 7+ 904 vl A E o] &3 ] X oWl %

gV

o
N

g H 3k A & o] 881 e] E koA 2% Ganoderma 4;
A=A g3k o).

al, B E o ALME 11X 8] AE A ¢
o 3z g}o] W 7} A 38F= Ganoderma 25 V| A}

[3%2]
R R A=
9 Ganoderma boninense G3
10 Ganoderma boninense NJ3
11 CJ Ganoderma boninense
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[136]
[137]

[138]
[139]

[140]
[141]

[144]

15
[3£3]
A n] A =

12 Ganoderma boninense NJ3

13 Ganoderma boninense G3

14 CJ Ganoderma boninense

A7l DT 9 R 1429] A A& HAEsH7] % 2ol A H = U9

¥ 4959 P s 4253 247 32 9 39 Ganoderma £ W] A & E-0] 4]
SEREEERELFRRESDEES

[3E4]
AqAdHT A
15 Forward GCTAAAGCTTGGCTTGTGT
TG
16 Reverse TTTCTCGTCAGGAAGCGTC
A
[3£5]
AqAdHT A
17 Forward CGGTTGGACATTTGACGAG
T
18 Reverse CCGCCATCATCAGTCATAG
A

2 o] 70}l
o35 g &

=

MEHT 152 16, == I HST 17 2 189 7144
X glo] i -5 o]-8-3Fo], E ol A Ganoderma 7ol 2] gt 7+<

TAA SR, mi’ﬂ ol Alofo| A Al F S+ Ganoderma boninense®l 2.4 ¥ E %
AME(E 1 E 29 6 E 7)ol A Fojzl B DNA 300~500ng 5=+= genomic
DNA (G.boninense %= Ganoderma 7 7| A & o] o} T}& fungi) 1~20ng-&
AccuPowr® PriFi Taq PCR PreMix F+¥H.¢l| ¥ 37, 10 pmol/uLe] A AW 5 15 2 16;
S AAHE 17 9189 kol A& 1uL H7teGiTh ol ¥, S RFE Y
A volume©| 20uL©| ¥ 55 )31, Blue pellets 2 =51 TF-&-¢f] spin
down3d} ST}, ©] % Thermocycler?l] setting$+-¢ T2} -2 Z 710 4] PCR-&
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[145]

[146]
[147]

[148]
[149]

[150]
[151]

[152]
[153]

[154]

[155]

[156]
[157]

16
F8st gt
95°Coll A 5% 95°Coll 4] 202, 60°Coll A 303, 68°Coll 4] 133t 30~50cycle=
Z-r} o] F 68°Col| A 53-3F F9i Tt

[3£6]

=5 ke Cycles

95°C 54 Ieylces
95°C 20 30~50cylces
60°C 30x

68°C 13

68°C 54 Ieylces

PCR HF-2o] i 3 400l A F-%| Al 7] 3L, 1% agrose gelell 20uLE 5.5
2dsto] H7]9E 2% PCRAMHE S #4153l vt o1 X1 PCR AHE- = 7-H
Ganoderma &5 V| A & 2] &4 ol & &<2l3stal, PCR 4AHE 2] Wl = 7} % (band
intensity) Z%-¥ /7] Ganoderma v ¢l 9]¢t EFo] L AALEE gl (=
1 ).

5 1R29 7 A Qlo] vhEbl = vl vt f ) @)1 12 DNA ladderE, 2<!
2+= Ganoderma boninense Genomic DNAE- ©] &3l PCR AHE-; @ ¢! 32
W 2 7+l 2} 1] A &= (Bjerkandera sp.) Genomic DNAE O] 23+ PCR AHE; @] ¢l 4+=
A2 = 1] A & (Fusarium sp.) Genomic DNAE- 0] 83t PCR 4= #¢l 5&
E 2] 7t n} 1] A & (Trichoderma sp.) Genomic DNAE O] &3FPCR A& 21 ¢l 62
e o] A g EF DNAE ©]-8 3¢ PCR A, @9l 7% 82 ¥ &5 o]
LAY EY DNAE o] 8% PCR A= 91 82 &7 ¥ 1184k PCR
b= (negative control)-& LEFHA T

1 H29] AR, & %%9] }ﬂ 5 0]-8-3}9] Ganoderma ¢ 2]t
A4k A Ao 2 E B 2 2} 52 Ganoderma £ 1| A E-o] Eo|F o & Zh=
= n

b 5ESl S Wtk o}y @), B kol A Ganoderma 7ol 2] &+ Y]
BE5 Avkd 5= 9l 8-S golsteit).
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AT
[ -3 1] MNEAHT 19 Q7ML E BdEH = /AR, A7
D7D H A 80% o7l FEdE Ze /A
A= A= AAE £33k, e A 21
773 2] A1glel] JoA, F7l AEdH T 19 AVIAEE = /AR, A7
MAHS 19 7D H A 80% o9 FEEE 2
ol o] @H -2 Ganoderma < V| A Eo| Eo|H o & zH= Al A E
eT& 3] AlrEel oM, A7l LT 19 1714
e Zb= FrAAE AL HE 2 1A 8

Ganoderma annularis, Ganoderma atrum, Ganoderma aurea, Ganoderma
austral, Ganoderma amboinense, Ganoderma applanatum, Ganoderma
boninense, Ganoderma brownie, Ganoderma colossus, Ganoderma cupreum,
Ganoderma curtisii, Ganoderma formosanum, Ganoderma incrassatum,
Ganoderma lobatum, Ganoderma lucidum, Ganoderma meredithiae,
Ganoderma miniatocinctum, Ganoderma multipileum, Ganoderma
nigrolucidum, Ganoderma orbiforme, Ganoderma oregonense, Ganoderma
purpurea, Ganoderma pfeifferi, Ganoderma philippii, Ganoderma
pseudoferreum, Ganoderma resinaceum, Ganoderma rubra, Ganoderma

sichuanense, Ganoderma sinense, Ganoderma steyaertanum, Ganoderma

p)

tornatum, Ganoderma tsugae, Ganoderma viridis, Ganoderma weberianum, %

Ganoderma zonatum Q-2 0] F01 71 Lol A A e x] = A9l 24 &
3} 9] A1 WA A T o= gk o] 2 ES Y5 el A AgE
7| E.

R
(278 10] A1 WA A8 T o] =
,;L

[e]

r

OEESCES

o
H
o
ok
s
&
n
i,
i
op

CER:
3.
(BT AHD AR ADAE 19 9D E BAE = FAA, 37

[e]
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19
AN 19 A7 DI H A 80% ©1 2] AEAS k= FHAL E
olo] G & A& @A E ¥l el AeH A uhy

9@ 12]  Alrgel] oA, A7l AEiz 19 Q7143 H 4 80% ©173<]
AEAAE 2E= AR ADHET 2 WA 8 F o] = Fte U AE S
ek A, Wi,

878 13]  Al11del] doAA, A7 dEE AEHE 9 A 14 F o = 3o
A7 D& E3ek= AL, Wy

78 141 Aol doA, A7) Fa A B ol o WH S AEshE dA =
AMANET 152 16, B ADHE 17 2 189 A7 AR o] Fofxl
3 glo] ] -5 o]-8-3F PCR(Polymerase chain reaction)S -3l 53] ¥ =
A

78151 Al11gel] oA, A7 S tz2at A5k AFHE A 5oA 55
FrAAF = ol o Y o] 4 vlaulshE BAE FUHE EEshE A9,
WL

[(F7a 6] AEHZ 19 VLR T E FAAL A7 AEHE 19
A7 DT H A 80% o] FEAES e A EE ol dH S
AET 7 d+= AA & E3et=, Ganoderma & A= A& 24 =

(72171 AFHR A5 1*10“’41 19] 7ML= Y= AR A7
MEMT 19 AV DT} H A4 80% o] e e 2 FAAlL =
olo] &H & A&k dAE EE3l=, Ganoderma &5 VA & A& WY

(78 18] AEWE 19 VAL E R = FAAL 37 AEHz 19
A7 DT H A 80% ol FEAE 2 FrEaA e ol v 9

O

BRI AU 1 BN T
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