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3L, Escherichia coli BL21(DE3)OA] @i d-S- WHA|A £ - 4
A3k A3} o]E°] microtubuled FANT= AL in vitrodl| A
g} ?13}9\9\3]'(12). Metagenome libraryil"i—ﬂ microtubule®] A
Z|38H= metagenome cloneg ©28}7] $18}3X = Fluorescence
Resonance Energy Transfer (FRET)(10) WH-S o831t &
Toll A AH8-3F metagenome library= Bl ko] B71s3F BEoF 1]y
ERHEH dolAe FAEA 7P ol o]&Ee FrrAtdol
t(17). ol Bkl EA5= A& T © 1%%H0] Hjko] 7}
s3] WEoln wEbA 1 {HAE FREk =3 At
AHEE| L STk, o] AH o ZRE] AE FEH o F FAH
AR S EAE NEslaA) = =282 metagenomes ©]-8-3F
WHo] 7HE Wol A8EIL thd, S, 7, 13, 18). olg HE
o 9lo] ZE A F 7} H= environmental DNAs (eDNAs)=
WE Az wjd Qo] AlEERE A FEEoh 18
FZ29 AA FAAE - vectord] =YH F o]F dHA| A~
S o]83le] THAFA =} o]2A A|ZHE metagenome
libraryZH-E] A28 G2 L E@/ o] 71531k, 15, 17).

£ A= metagenome libraryoll Al 21 259 metagenome
clone®] microtubule F/3-S A= S FRET WS 0|88}
o] ERISFYIL ©] metagenome clone B G o] Xg]H ITFHH
o JAXNE P capsicid] /37FS JAlsh= A4S FE s m
2 o]& BustaA} gt

WA P copsici alpha Z beta tubulin #-2] HAAZS 3}
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Fig. 1. Purification of P. capsici alpha (A) and beta tubulin (B). The purified recombinant tubulins were assessed on the 12% SDS-PAGE.

Koo 5(12)°1X =% P capsici alpha 2 beta tubulin coding
plasmidg ©]&3l E coli BL21(DE3)o] FAAZ A)A s
Festdnt. €248 9 E coli BL2I(DE3)Y] < cloneS 10
ml LB 8 A]ell E3t] 12413F B2t 37°CAlA 200 pm o2 71
2ol gl wgS sk 1L LB Al 1% (vv) %=
2 AFsATt Fg wg =4S 37°Col A Optical Density
(OD) 600 nm=0.77}A] A& gt & HFF5=7} | mMo] =
T2 IPTG (Basic, Canada)S d7}8}e] 18°Coll A 12A41715<H &
wido] S FEdlu vl 1,753xgol A 154 &<t
ARl TAE FREeH FHE dAe a9 4
71(25%, 1% 33]))E o]&3}a] 143}al on-column refolding
(12)S o83t & - Bt AA| 7795 &3l alpha B
beta tubuline Z}2} 23 mg 2 1.8 mgS LS I JUATHFig. 1).

In vitro microtubule 84S 913t FAIE A=% alpha 2
beta tubuline Z}Z} 0.5 mg/ml] FEZ 120 ul2] microtubule &
’d 8480 mM pipes; pH 7.4, 1 mM EGTA, 1 mM MgCL,
2 5% glycerol)?} E38kal 2.5mM GIP (Sigma, USA) (19)%
H7leted Whe-& f= Shth vk #EE 350 nmell A E=
(3)E =731 microtubule B4 AEE SA3IH ST AlTte] =
7¥ahaA 350 nmellA19] oDgrel SV #E & ¢ Ak =
3 microtubule A AS|AIQA colchicine (Sigma) (16)= 4 mM
o] TEE Hrlete 8= AE #F & A AF &
Aol 2702 A3 THFig. 2).

232 dollA] A2 metagenome library2] A2 913 EQF
< FE8H T oI “of7)hbel] A e Rt 2 ) AL
HAUE-(Euonymus japonica) 2] FHolA AYFHsIHTh B2
ZolE BFOZHE 10~25cm ZHol9] FHE AF5I% 3L DNAY
FE2I GAI= 71EHOZ Lee (1394 AXE HHU=Z
gapaiaL, Bl EAlsh=s A4 eSS A flste
1% low meltingpoint agarose®l|A] 14°C, 4 V/icm&] HA7]|F o2
12A]17F &9t pulsed-field gel electrophoresis (PFGE) (CHEF,
Bio-Rad, USAYE =33}t o] & <F 100 kb~190 kb2 =7]
o] 3|Fsh= DNAS ¥§3h= S Falsle] 100 mg =7+ F
1 U9 agarase (TaKaRa, Japan)S *|2]3}3t}. o]|2HE Ao
E% DNAE 0.05 U/ue] Sau3Ale g ¥ Addl g3(37°C,
117 ©A] PEGES AXAM <F 40kb Zole] ©Ho g Rgls}
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Fig. 2. In vitro polymerization of P. capsici microtubule. The reaction

was performed with (-Hl-) and without (-@-) colchicine in the specific
microtubule assembly buffer as mentioned in materials and methods.

4ot E2]¥ DNAE MAX lambda packaging extracts kit
(Epicentre, USA)YE AF8-3}] BamH12.Z ZHYEH pSuperCosl
Vector (MaxPlax, Picentre, USA)oll H3FAIA in vitro packaging
< 892 ampicillin (50 pg/mi)e] FH-E LB LA ¥R
of = wj%ksle] A& colony ©]-83}FTE Metagenome
library2 FE] 238dol| 0|88 £ F5& 9lete] Zizte] &
A cloneS 15ml®] LB (Difco, USA) A u A FHF3}o]
28°C, 200 rpmol|A] 65A1ZF Bt HE; vl et ThE 1,753xge] €
ARYZ MEE 2o AFHL 045um, 25 mm acrodisc
syringe filter (PALL Life Science, USA)Z filteringd}o] A3}
Gt AwtsE 2ol A AL ethyl acetateS ©]-8-3fe] |
15ml T 5mk 3847} X0} ethyl acetate 7= = 384H] &=
3Fom, 4mle 48708 ATIFE 02 Hol 488 FE3T
Ethyl acetate &2 #qZuj7]o] F5d T F39] ethyl
acetateD 231 42 F® shakerol| A 260 ppmoZ 1417+ F<F
HolF o ethyl acetatedo G718t AR 2 ARG v
TEVIE AT 9 WS ol83Ete 38409 FEE EF
2 librarys 733} FRET WS o] 83k =g dol AM8-3}
At
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Fig. 3. Fluorescence emission spectra of selected metagenome clone [
(dotted line), 11 (dotted and dashed), control (dashed line), and with
colchicine (solid line).

AAE alpha ¥ beta tubulin®ll F3F A donor
acceptor2A AFEE ¥F EZ<Q Alexad88 (Molecular Probe,
USA) % Alexa514 (Molecular Probe)E <F¥g7] ZZ(0.1M
sodium bicarbonate, pH 8.5)14] 121759t WESA|A ZAZAIA
t}. Microtubule 3742 37°CAIA 1A1ZT &<t 18P3}3 3L, FRET
9= ZH3) flske] 3= 7](Thermo, USAYE ©]8-514
alpha tubulin®] ZA%E donorZ 495 nmol|A] excitation A]7]L
beta tubulin®l] ZAFH acceptor®] emission & F Q1 520 nm
oA 600 nm7tA] A3}l emissionS ZSF3ATE 96 well
plateol] F=H]1E microtubule F4 S-Hol] F=H FFELS 1 u¥
A7kl HE8-2- R3PS T). 37°CoAA 1AI7E vk & 853 =
71E ©]83ld FHF emissions SHIIALE =T oZ AMSH
colchicine®] Z7Fe Z719] &4 emission dt] 7AE 1 &
o™ o]= colchicine®] alpha ' beta tubulin heterodimer2]
microtubuleZ 2] TS AS AHE ulslmZ o]E V|Fo =
Atol metagenome clone 2 3FEolA HFHoZ 2%
microtubule /3 A3l E2-8 FHIFATHFig. 3).

In vitro 223 2]JNA DL YSTC 210 ZE9] clone 1 ¥ 1IIE
bioassayS 913t] LB AA| ujA|o| A 2}z 28°C, 180 rpmeE
65X17F 2 ujksl TR 3,944xg0] FARIE Edlo A ES
°]& 10mM MgCl, ol A3}t o]gA FHlH
A GAs FAEE TH71Ed g 2FAFZAA Holgt

A 4FEE nFE

(=Kl

) TN A /4xax6 cmyell ZF FAAG 4 ml
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o] HZ JRAl} T A] &2 NAE WHEAT. AA AP
2470 A1 3UHEE1 0 thE o= metagenome©]| A PE A &
< pSuperCoslvectorﬂ— HAAS B E coli AL BF31Y
T}. Metagenome clone S 53k AT =7 HT) 11
T o] Holrt FA 3] Asfes #EL 5 AATKFig. 4).
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ABSTRACT : Pepper Blight Disease Inhibition Metagenome Clone Screening Using Soil Metagenome

Library

Hae-Chul Park!, So-Ra Sung', Dong-Gwan Kim?%, Bon-Sung Koo®, Byeongmoon Jeong®,
Jinheung Kim* and Moon-Young Yoon'* ('Department of chemistry, Hanyang university,
Seoul 133-791, Republic of Korea, *Research Center for Drugs, Kunkuk University, Seoul 143-
701, Republic of Korea, *Fermentation & Food Processing Division, Department of Korean
Food Research for Globalization, National Academy of Agricultural Science, Rural Devel-
opment Administration, Suwon 441-707, Republic of Korea, 4Departrnent of Chemistry, Divi-
sion of Nano Sciences, Ewha Womans University, Seoul 120-750, Republic of Korea)

We have purified Phytophthora capsici alpha and beta tubulin from Escherchia coli BL21(DE3). The recom-
binant alpha and beta tubulins were assembled into microtubule in vitro with specific conditions. The metage-
nome library was isolated from soil in the Mt. Yeo-Ki, Suwon, Korea and manufactured with the method
mentioned in experiment contents for in vitro screening of microtubule assembly screening. FRET effect was
used for microtubule assembly inhibitor screening with metagenome library. We got 2 metagenome clones from
in vitro screening, and these 2 hit clones showed P. capsici growth inhibition activity on the growing pepper
plants. These results suggest that new development of potent inhibitor for pepper blight disease and new

approach to prevention of pepper blight disease.



