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Al A
e FAHFHES T3 B2F By
. = olasl Zx ™
o1 72 7k A 7} NMR, MS, IR, VCDE o] &3 &4 Fx 74
o PepMoV-GFP 7]4F systemic host methodE ©]&3F trichodermin(l),
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1. dF7EgA 9 e

FA=WZ D-03
1.1, Ay &4
2 odge BRE s FAEe 4249 A8 Q5= HBulelds (PepMoV, TMV
S)e dhstel thFet AAR A9 ol Frole 2By BAL BT, o] By 2§
2 sepHom FHsY, AFHow AHY Frieldx ok AL A £AT TAY
O~

O At B AzE VeE P HBuelesd] U VAR AUKY 1D G
nhol e 2 ok A AA| Al

off

°} i o) A
AAA oz oF 6024 ol AAH £4 AL dom, FuldE
0]
A

. HEgh 1988y o]

I A L Bro|2 A B

— —_
=1 e e L R R
2008 EOtESstolaralgio| g~ (TYLCVY) EOtE
AtErSisiHio|2f A~ (BWYV) mlg, mp=a|Fh

2011 HEHHIE L | HIO|2] A (SYSV) =Znt
S8 2 2geEuio|2{2 (BRRV) =24z

01s 2P ESl R XFO| A HFO| 2 (TYMV) bl ==
QF = T AFEFEHLO| 2| A (CNRMV) QFU =

HZO0|RAIO| I ZE A HLO|2| A (PIAMY) Lta|

2013 EOtE £ 20|~ (ToCV) Eate

S} EI SLE0H 7| 2SO 2] A (CABYV) o=

2015 4SS utE 0| 2~ (HARSV) i

S+ RE|SASH0[Z A (HICMV)

T LS A R dholels A%




O AKFARA (FTA) ox A% F77te] 5/4% Tege 37 2 7Fevs d4o
2 Ao, obdt 48 B9 % At SolhEA Az e wpolelzo] fbsol =
v, o= Qs &l BAZ HA e st U FAE AsHel A

O =Ul F&E dE FE g AEulelgs FTH F URAd FToE A A=

of A7 I E F= Q0] IELHP 182 (CMV), Léy_gu}o]a (PepMoV), SHl

wafolmulolg A~ (TMV), ZEvld=mEwnlolglx~ (PMMoV), ErlERFE A SHlo]e] 2~
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2. el ZleAe E%

2.1 S8 71 43

HEA AN YAE ABvholel 2ol ol Hlé}o% oj% A7 g Fupolejza <
Fo aAAReEE v
(TMV, CMV)dl| gt 4

a3 5).

3. @rd We R 243

31 A4ug 2 23

7}. PepMoV-GFP 7]ut leaf-disc methodES %3 AAE FZE g3 I4 7#A

A FE Enlo] e 2~ (Pepper mottle virus, PepMoV)o| Z=333 w2 (Green fluorescent
protein, GFP)& ®j13 3243 wlo]#] ~(PepMoV-GFP)(Za153 6) 7|uto 2 leaf-disc
method& ©]§-3lo] st HAdE FEEC Ui dvlejgx &4 Ui ~azd FA3H

(). A¥As
* PepMoV-GFP(pSP6PepMoV-Vbl/GFP)= A &ojzxtdista. 2 Enko] 2 223 (Plant
virus genbank, PVGB)oj| A #okukg-
o st HAE A F AU A AR/ L Al dF FE2E dolHeg e
Arg et stell A Azt 9 B3t

R
Lok

2 o Sh il

(2). PepMoV-GFP 7]4t leaf—disc method
O FBEA71S] AA- 123 2Eo] PepMoV-GFP JF94S HITAZ F, &4 vk
@ UV2 GFP7} 24 s < F4h
B ZHF5+=2 9 74W A3F, EtOH¥ sodium hypochlorideE o] &-3te] 9w A%,
@ Paper punchZ o]&3lo] A& 050m94 leaf disc #13].
©® 24-wall plateo] MS HjAE x}L &, PepMoV-GFPd 7L°d% leaf discE 3F &30l 3
A Y9, ZF walld 7Y w29 FEES g5 7 i

® UVZ leaf disc W] GFPe] f+F& &3 Idnloly~ &4 73%‘%.

HJQ,
o
T
o
O

(3). Svfolgl~ = &4 AA

o oF 100%9) Sl A4 #F L WA BF FEE
o Gutoled s B4 AR F.

e UV 4 GFP9 &%= control (PepMoV-GFP infected leaf discs with DMSO) %

&

olB#g]E o]&3ste] PepMoVel




negative control (healthy leaf discs)¥} H] il
o A AW o 8F wF FEEAA Fuloly s S AT (1™ 4).

Plate #3 Plate #4

138 4. PepMoV-GFP 74t leaf-disc methodZ o] &3 =] A WA #F =5 3ulo]
84 g AA

e FAE 1wQl 8F9 #F F Trichoderma albolutescens *F2FE $53F dnlo]g]~
g94E Qg

e Leaf-disc methodZ o]&3t 23 Zy MIC(minimum inhibitory concentration) 10
mg/mLo A gulolx A4S R (29 5.

20 mg/mL 10 mg/mL 5 mg/mL 2.5 mg/mL + -




Y. Fvjole 2 SHHAAA AE FEEC LC/MSE o] 83 diAbA 24
FHS Hol= 2ZE F S
i=]

8 A LC/MS-ELSD

(1). 2370
e LC-ELSD: Waters ACQUITY UPLC™
e MS: Thermo LCQ Fleet Ion Trap MS

(2). UPLC-ELSD/UPLC-ITMSE o] &3t T albolutescens thAFA| &4
e T albolutescens 7+ W WA} 228 FA3s7] 998t UPLC, ELSD, MS &4 x%AS
o] &3+ tiAFAl 4.

UPLC LCQ Fleet (lon Trap)
* UPLC system: Waters ACQUITY UPLC™ « Capillary (V) 35.0
* Column: ACQUITY UPLC BEH C18 « Capillary Temp (°C) 2750
(2.1 x 100mm, 1.7um) « Tune Lens (V) 50.0
* Mobile phase A: 0.05% FA in Water « Spray Voltage (V) 35
B: Acetonitrile » Sheath Gas Flow Rate (arb) 50.0
+ Flow rate: 300ul/min + Aux Gas Flow Rate (arb) 30.0

* Injection volume: 2yl
+ Column temperature: 35°C

+ Detector: PDA and ELSD « Start Mass 100.0
+ Gradient condition: + End Mass 1500.0
= + Start Time (min) 0.0
s « End Time (min) 100
Initial 800 200
nitia ELSD
7.00 300 0.0 1000 6
850 300 00 1000 6 + Gas Pressure (psi) 400
« Temp ("C) 50.0
8.60 300 80.0 200 6
10.00 300 80.0 200 6

19 6. UPLC-ELSD, UPLC-MS +4 =1

o T albolutescens 75 TWAMA] A A3} ELSDAM A =2 3tako] EZo] 6289
sl o Bxak 2928 FAHYE 548 2 3 (29 6 2 19 7).

_10_




400 00

PDA

350.004

Major
E 300.00]
250.004 I
%E:ﬁ%m o . wy‘mf“.—l’ = ﬁﬁ_%
0.00 200 shho 6.00 7.00 8.00 9.00 10.00
Mingites
400.00
300.00-]
Z= 200.00
=
100.00 =) = =
[as up] - |
0.00 i k ror
0.00 1.00 2.00 3.00 4.00 5 6.00 7.00 8.00 8.00 10.00
Minutes
Lils s
LC/MS
MMw=292
==
smaT AR
e 113203
zimx o TEA3 wmm
Lk l | T AT T 5 L SEY T R sl | | e pmoe ”-‘-—-‘lLIZ_Q‘.’E it g 140242 WITS
i o = s s et ity oo P P fota 1o

219 7. T alboltescens #51) UPLC-ELSD/MS o]-4-3F tAbA] 4] 2%}

T. albolutescens <+ TALA] A4 Az FEx2k 2929 £ AR 2 12 9] Al4f
35S H¥ulst7] 93 targeted isolation =3 gt

T @S HRl T albolutescens ﬁﬁz‘ FZEo| tste] column chromatography 719
S o8 &5 FgE Fecta, Red 29 g8 x5 syl fdte] gdd
spectroscopy A1 AH|E o] &slo] Fx T
(1). AgA =

» Trichoderma albolutescens 5% S th2b = H-&dollA medfsta A }stojst 7

A7 mol el A W A P,

(2). A&

NMR: 500 MHz NMR spectrometer (Varian)

HRMS: Q-TOF micromass spectrometer (Waters)

IR: 640 FT-IR spectrometer (Varian)

VCD: ChirallR-2X TM FT-VCD spectrometer (BioTools)

(3) T albolutescens 3 thakujek 2 F=

PDA7} w71 petri dish(45%)el] 28C 10 7+ vl <.
2L°] MeOHol| 33| PDA<¢} 7 HAstel MeOH FE&E e &

olN
4
al
FA
i

_11_




<)

EtOAc 2L o] & 3 3] #3 % EtOAc %% 08g H.

okt

(4). Column chromatography 7132 o] &3t =4 313E &g

* EtOAc F#EES Ciz RP silica gelo] 3% #8 Z o] MeOH:HO(5:5-10:0) =42
2 Z¢ 6709 fractiono.® . 71 % 3W fraction(F3, 312.0 mg)< silica gelo] &
A 7 Ao n-hexaneEtOAc(8:2-55) A o2 E¢ 3}gE 1(2439 mg)S o
sk w3l 298 fraction(F2, 1020 mg)L silica gele] =X"  F7 ZH
CHCI3MeOH(9.8:-7:3) x=Ad oz Zo 37019 sub-fractiono.& YU ¥ 13 19
fraction(F2.1, 30.6 mg)2 silica gele] =X% f8 ZZHd| nmhexane:EtOac(8:2-5:5)%
Aoz E¢ 3ggE 2(1565 mg)S g (2¢¥ 8).

EA ext.
(SM1-77-1, 0.8g)

ODS (C-18) C.C 3x58cm
50-100% MeOH gradient

Fraction 1  Fraction 2  Fraction 3 Fraction 6
(53mg) (102mg)  (312mg) “**  (129mg)
SilicaC.C 1x28cm SilicaC.C 1x38cm
CHCI3:MeOH gradient Heaxane:EA gradient
Fraction 2-1 Compound 1
T. albolutescens (30.6mg) (243.9mg)
PDA, 28 °C

SilicaC.C 1x38cm

(150 mm x 2 cm x 45 plates) Hoaxana EA gradiait

Compound 2
(15.5mg)

13 8. t}kdk column chromatography 71W S o83t 7. albolutescnes v+ 3}3&E

(5). tFe¥3t spectroscopy *Er/‘ 7I'HE& o] &3tk

L4

:LI

P
T

* NMR, MS, IRE o] &3 33ts 1 (19 9)

o

e
2

& (19 10)94 Tx g g

B o

1
H =

)

_12_




TR

i SRR AU URER . e [ 137 P g P
'H NMR ‘[ | PR e Woid W R

1l 'JHJPIJ/!WJ I

T 11178\ |

! SEX Y IT drA T | fd 1 S S

Trichodermin

29 9. 33% 1 (trichodermin)®] v} 3k spectroscopy 4] 2 2}

ST

I L4l M UL T L et ettt o
"

e e s ]

13C NMR

£ (I
[T AN AR

I il

INEITE W

P 3 F 8% E X

IR R

L

B 4o de 4o A 4@ s
R

Trichoderminol

19 10. 38E 2 (trichoderminol)e] t}okal spectroscopy 44 3}

LR T T

T e
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Trichodermin(1): '"H NMR(500 MHz, CDCl;) § 556(1H, dd, J = 3.5, 80 Hz, H-4),
540 (1H, m, H-10), 3.81 (1H, d, J = 55 Hz, H-2), 360 (1H, br d, / = 55 Hz,
H-11), 3.11 (1H, d, J = 4.0 Hz, H-13a), 2.82 (1H, d, J = 4.0 Hz, H-13b), 2.53 (1H,
dd, J = 8.0, 155 Hz, H-3a), 2.07 (3H, s, H-OAc), 1.91-2.01 (4H, m, overlap, H-3b,
H-7a, H-8), 1.71 (3H, s, H-16), 1.41 (1H, m, H-7b), 0.93 (3H, s, H-15), 0.71 (3H, s,
H-14); “C NMR(CDCI;,125MHz) § 170.7 (C-OAc), 139.8 (C-9), 1186 (C-10), 789
(C-2), 749 (C-4), 70.4 (C-11), 65.3 (C-12), 48.8 (C-5), 47.6 (C-13), 40.2 (C-6), 36.5
(C-3), 27.8 (C-8), 24.3 (C-7), 23.0 (C-16), 20.9 (C-OAc), 158 (C-15), 56 (C-14); IR
Vnax (ATR) 2963, 1730, 1436, 1373, 1240, 1078, 1029, 990 cm % ESIMS(positive)m/z
293.1 [M + HI; HRESIMS m/z 293.1758 [M + H]" (caled for Ci7H50,4, 303.1753).

Trichoderminol(2): '"H NMR (500 MHz, CDCly) 6§ 5.69 (1H, m, H-10), 558 (1H, dd,
J =35, 80 Hz, H-4), 405 (2H, br d, J = 35 Hz, H-16), 3.82 (1H, d, J = 55 Hz,
H-2), 3.67 (1H, br d, / = 55 Hz, H-11), 3.12 (1H, d, J = 4.0 Hz, H-13a), 2.84 (1H,
d, / = 4.0 Hz, H-13b), 254 (1H, dd, J = 80, 155 Hz, H-3a), 2.09 (2H, m, overlap,
H-8), 2.09 (3H, s, overlap, H-OAc), 1.99 (1H, m, H-3b), 1.93 (1H, m, H-7a), 1.48
(1H, m, H-7b), 095 (3H, s, H-15), 0.73 (3H, s, H-14); “CNMR(125MHz,CDCl3)6
171.0 (C-OAc), 143.0 (C-9), 1186 (C-10), 79.3 (C-2), 75.0 (C-4), 70.0 (C-11), 66.2
(C-16), 6565 (C-12), 49.0 (C-5), 47.8 (C-13), 40.9 (C-6), 36.7 (C-3), 24.1 (C-7), 23.4
(C-8), 21.1 (C-0OAc), 16.0 (C-15), 5.8 (C-14); IR vmax(ATR): 3444, 2928, 1725, 1433,
1375, 1245, 1074, 1030, 963cm ; ESIMS(negative)m/z 353.1 [M + HCOO] ;
ESIMS (positive)m/z 309.1 [M + HI', 617.3[2M+H]", 925.5[3M+H]"; HRESIMS m/z
309.1694 [M + HJ'(caled for Ci7H250s5, 309.1702).

Tx A Ay 3}3tE 2(trichoderminol)-& Al9F % 3st&E = g9l

(6). VCD £471€ o g3 ¢4 g% 944 7= 173
o

T ggEe] dATRE Y] dstel VCD ¥4 7Iye . 54 VCD# Al
ke VCDghe] vg Eate] 7 iz JAFRE e (17 1.

_14_




(A) (B)

2 { —— Exp IRaofl 04 —— Exp.IRof2
02
Sem,
00
) 2

-

fhe
&

3
1200 1600
1000
1 Caled IR of 1 800 —— Caled IR of 2 :gg
800
] %0 400
200 200
] o : )
— = d = 7 1]
1600 1500 1400 1300 1200 1100 T = . = = e
15
10 { —— Exp VDol 4851 Exp V(Dol2
o e w
a& 00 &z
05 i |
A0 2e5
1 45
— CuVeD o1 , S ) Sk

] —— Cald VCD of2

Caled VD of casntiomer of 1 1
|
| \ —— Caled VED of enmtiomer of 2

1600 1500 1400 1300 1200 1100 1600 150 1400 1% 1200:

Wavenumber (cm ) Wavenumber (cm ')

(A) Trichodermin (1.0 M)
Trichodermin (B) Trichoderminol (0.2 M) Trichoderminol

18 11. Trichodermin(1)3} trichoderminol(2)¢] VCD ¥4 Z 3}

2o NEvpole)xo) v B4 AH

T= AE
T FEE25E 2939 F 33E1: trichodermin, 2: trichoderminol)

. $n 54 9
1’ albolutescens

o thste] PepMoV-GFP 7]4F systemic host methodZ o] &3t &ujole]~ &4 AALS
&), w3l whuj 2 A}o] Anbo] 8 ~(Tobacco mosaic virus, TMV)el] ts}le] half-leaf methodZ
Hlolgl 2 &4 A48 FAgozA S4EHL g5 tste] 2 EnHie]g o]

&
3 ~wEZ A

o] &%

o 7|FAE @ (WNicotiana benthamiana L., Nicotiana glutinosa L.)
o J|FAE: 315 (Capsicum annumm L., "FY W5

(2). PepMoV-GFP 7|4}t systemic host methodZ o] 83 &knjolg]~ &4 AA (PepMoV)

e Inactivation effect(&#8)): Trichodermin(1)¥} trichoderminol(2)E == 0.1%
DMSOZ =93, PepMoV-GFP HZd 3 &£3%3slo] 3087 Ao Hk&
Skl S PepMoV el AAztA 7| FA &0 Sul(N. benthamiana) 17) A ¢ ® Q) L3k 47) 9]
stgell 50 LA HEF (RHE- 370A).

o A¥AI  trichodermin(1)& MIC 10 uMojA] 3lufolej~ A F3E HYP oW,
trichoderminol(2)& MIC 1 mMeo]A 3dn}o] Eii gdd aHRE H
trichodermin(1)2 trichoderminol(2)ol] ®]&te] o] -3 A4S HIPow F EZATE
g4 o 100udE Aol7t @S &I m3H UV GFPE ##Es9e
PepMoV-GFP2] &to] controlz} tjy]sle] A @S Flstglon, o
analysis(RT-PCR, western blot)S %3t 753 (19 12 719 13).
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& dpi 4 dpi

Western
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Weslem
Bl

719] 12. Trichodermin(1)2] ol A 3dFulo]e] ~ £ (inactivation effect).
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(A) 2 mM I mM 0.5 mM 0.1 mM ¢ H

UV

6 dpi
=
9 dpi
,:..;'
(B} (mh})
o =
5 £
1 = =
b dpi 4 dpi

Western
Bl

Western
Blot

-

e | s

2% 13. Trichoderminol(2)¢] el A 3kujo] 2]~ 24 (inactivation effect).

e Inactivation effect(3LF): ujol A 53 &AL Bl trichodermin(l)el] thate] 2
A F7kll A AFREHE 13 A FF(Coannuum, vPU ol A dutole] A~ FA T A
S FAL. EF NS PepMoVel MAZA7IFAEQ 15 /A9 Halxdgt 4719 35t
Joll 50ul® HE3F (FHE- 370A)).

o AFAN, el A By =2 MIC 1 mMolA dnjolg]x &4 g3s QI3 B3
ol Al Hol= S FAFSHA control thH] skl PepMoV-GFP2] 2Hatko] A<l
HL& UVAF GFP9 molecular analysisE £3lo] <13t (1€ 14).

_17_




(A)

2 mM | mM (5 mM
=
-
O dpi
;
=
12 dpi
.::'
(B) (mhd)
g
9 dpi _

Western
RBlot

718 14. Trichodermin(1)¢] 1130l A &kulo]2]~ &4 (inactivation effect).

* Protective effect(3L3): Trichodermin(1)o]

mM¢] 0.1% DMSOd] =¢I] tr1choderm1n(1)° AAZ 15 Wl s
uLA 327 ¥pEa, 1A 7 3 PepMoV-GFP HEZYS o] 43}

g ol HEE (37H1ﬂ R
o A¥A buffer(0.1% DMSO with PBS)vk
AEANNAN = 4LdxHE UVA GFP7E

L1 mM &

(mha)

thste] aFolM R FE

2

A2l & PepMoV-GFPE HF

#HEo] Az PSS B

A" 1

gt a9 4709 50
trichodermin(1)o] =

trichodermin(1) 2 mM< A g3t A E/MA A= oF 7L E GFP7 ##4. uehA,

trichodermin(1)e] PepMoV-GFP¢] 3H11&
analysisE& g3to] F7t=2 &21g (17 15).

=<
AdEdS Flsler, ol&

molecular
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(A)

3 dpi 4 dpi 5 dpi 6 dpi 7 dpi

1
(2 mM)

H

<
=
(B) =

£ F—— ] L i
25 preu—

o m

3 — - NS i _ﬂ

719 15. Trichodermin(1)2] 1130l A 3dFulol 2]~ A (protective effect).

o H AFS %5‘]—0{ T albolutescens 1 ZY5E Tr‘i—ﬁ]ﬁ + trichothecene A< sHet &
(trichodermin, trichoderminol) A A7+ 7]F A EU oA PepMoVe] 2 %A A
18 Fstglon, ol BEdg& 2 &Enlo]# 2o EH‘} gufolg 2~ &4 a9E AT

(3). Half-leaf methodZ o]-g-3 dujlolg] 2 &4 A4 (TMV)

* Trichodermin(1)& ©F3 szl dsj& 4sl= TMVel thste] half-leaf method
& o] &3 Futeolelx &4 HA 3.

* Inactivation effect(Z2#8]): 0.1% DMSO¢°| sx¥ = =9l trichodermin(1)¥} TMV #
TUE EFS 5, TMVE 89 d7| 5 AE SV, glutinosa L.) ol HEA A
A71= FEHEHocal lesion)e] <= AFZ E£3F gulole]x A AA £, ohujo)
QoA Jeol& wrto g ir §F, FHFHWL trichodermin(l)¥ TMV HE e E¢ES
50 uL A HEea, =W buffer(0.1% DMSO with PBS)9} TMV HEHe] &3
g HEFF GubE). 3UF 2AMYE F, ¥ SRwvte] & Al%38te] inhibition

il

rate ﬂ'% ty"l IC50 %)\' Ak .

o

d
i)

e 1S
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Inhibition rate (%) = [(C - T)/C] X 100%
(C: Average number of local lesions of the control,

T: Average number of local lesions of the treatment)

o A3 A3 TMVol thsdte] positive control¢l ribavirin® 7% 1 mMol| A ¢F 26.4% 9]
inhibition rate el ¥HA | trichoderming 1 mMol| A ¢F 93.0%¢] $-<=3F &nlo] g
2 B4 Yedlon el 494y ICy A7k oF 027 mM2 Yeld (31 2).

Inactivation effect Inhibition rate
Trichodermin (1) Ribavirin (Positive control)
1 mM 93.0% 26.4%
0.5 mM 86.5%
0.25 mM 34.7%
IC50 0.27 mM

5)

(n

. TMVe] t)3 trichodermin®] &njo]e] = A

5
[\

o B AHS F3lo], T albolutescens +F+&EHE] E 9 trichodermin(l)& PepMoV ¥
gk oofyet FaE A7g gdlE T o AErkely s F sl TMVe| st
gufolejs Fd S RYS FTF o]F Fsto], trichodermin(l)e] theFgh 2] Enlo]
2 2FEf tiste] Fulolyx 2GS yEhWE #HF. 53] positive control$l
ribavirin?} t)zste] gk Futoly 2~ gE YERW o R A Fufole x| Z A ] i
L7 A 7F oo e

uh, S Edo] AEU)H AT HI
Trichodermin(1)ell ¢]& PepMoVe] €& wWstE ##str] $ste] TEM(transmission

electron microscope) 4] =38,

(1). TEM 4]
* PepMoV-GFPel 7+ leaf-discE MSH| A7} &3 24-wall plateo] ¥ %, 2 mM
=159 trichodermin(1)g &3 797F wjekst leaf discE Zo} grids W= & TEM
T,
H A3 PepMoV HZH 3 bufferyt £33 leaf discoll A= ¢F 737 nme] A3 +x%
¢] PepMoV 7} th @2 A% trichodermin(1)& &) 8t leaf discol A= PepMoV ¢
particleo] v} #HEEA O™, 23 FEjo] PepMoV7E 2AR A ks (19 16).

> Mo
2
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Trichodermin (2 mM) PepMoV-GFP infected leaf discs

Healthy

o B AFE Fotol, Fntolel~ &4 EH<I trichodermin(l)2 PepMoV o] ] v ehulz
(CP)oll d&kol] th3t 7FsAS el 4= 9om, ol 7|vto & thek3dk molecular
analysisE £3F 7]d A9 HAS AA gk

v}, Field test

PepMoV, TMV %o 48 1o|:= trichodermin(1)& A8l 70 albolutescens %%
i gtEste] e =AGEAA Azl AEsde W oks) B 24 & detst
2 field testZ F3sl7] Y3 pre-test 53,

2 e

(1). e dd

e T albolutescens =Z%S A =
[e]

2 A Healthy

15 dpi

19 17. T. albolutescens FZ&% ] glo] w}& ofs 2




o APAR FAHOIAD 13] FoI 29 mg)d ZAPAONIAT 13 FoF 0.2 mg)ol
A 8d w2l 1 mMolA falE A g Folde gdsiilen, ofF st &
A e 9 RoE A (hE- 1070 A).

(2). Field test (pre-test)

o JE =A A AEEAA HA 2 FAF FEIR T albolutescens FEES Fg
F, Agvtelg) o] gk dvlele s F3h o shofsty] 9% pre-test T, F& <

TF-o W2 field test 573 o 4.

v g AY
o B A Aule]| w2, 7. albolutescens wF FEE U &4 E A9l trichodermin
o] &ae ELSD ®4 A} oF 05% o|A}o & o &ake mel(1d 7). uabr], thokst
o AL 23 trichodermin® Ho A& 27AL wolsta, 4832 £33k A3}t
ol LAY
e @454l trichodermin®] 2] & u}o]e] 2o

real-time PCRE %3}o] A2 dnjole]~ g 2]
Aol vl g Felsle] A3t Jde #HE7|A AT, o] E3F Fnfolgx~ &9
e gf B2,

o)

o FA TEAAM Az ogE ¢

=

il
)

ge AAT FolEgs Tvtew fiFo R field
test =34,

3.2. d7/AEAd

7 =

&

e Seung Mok Ryu, Jaeyoung Kwon, Young Hye Seo, Eun Gyeong Song, Seong Su
Hong, Beom Seok Kim, Jin Sung Hong, Ki Hyun Ryu, Dongho Lee. Quassinoids
1solated from Brucea javanica inhibit pepper mottle virus in pepper. Virus Kesearch
2017, 227, 49-56.

e Seung Mok Ryu, Hae Min Lee, Eun Gyeong Song, Young Hye Seo, Jun Lee,
Yuangiang Guo, Beom Seok Kim, Jae-Jin Kim, Jin Sung Hong, Ki Hyun Ryu, and
Dongho Lee. Antiviral Activities of Trichothecenes Isolated from 7richoderma

albolutescens against Pepper Mottle Virus. Journal of Agricultural and Food
Chemistry 2017, 65X21), 4273-4279.
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