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Isolation and Identification of
An Antimicrobial Compound from,

Myxococcus sp. YH667

Hae-Seul Jeong

Department of Marine Bioscience and Environment

Graduate School of Korea Maritime University

Abstract

Myxobacteria are unique gram—negative bacteria characterized by the
gliding and fruiting body forming nature. Myxobacteria especially
attract many researchers, since they have many possibilities of

producing undiscovered bioactive substances. Recently new antobiotics

such as myxin'”, inhibitoty lipid-factors”, anbruticin®, G1499-2'",

.. . . 15 2
myxoc1d1nszlw, myxothlazolw), pyrrolntrlnb), antibiotic TA),

822% myxovalargins3% Corallopyronins4) were reported to be

myxovirescins
produced by these organisms.

Isolation and purification of myxobacteria from nature, however, are
very difficult due to their complicated life CYCIG.W)

In our search for the bioactive metabolites from myxobacteria, strain



YH667, Dbelonging to the genus Myxococcus, was found to produce
antimicrobial compound. The producing strain, Myxococcus sp. YH667, was
isolated from a soil sample collected at Je-ju island in Korea. The
organic extracts from the culture broth and cell mass were prepared by
solvent partitioning. Guided by the results of antimicrobial test and
'H-NMR analysis, the moderately polar fractions were separated by silica,
ODS, and sephadex LH-20 column chromatography followed by ODS HPLC to
vield compound 1 as a colorless oil. The structure of compound 1 was
determined as myxovirescin C; using combined spectroscopic methods and by
comparison with reference data. Compound 1(Myxovirescin C;) possessed
high activity against FEscherichia coli, and weak activity against

Staphylococcus aureus.

Keywords: Myxobacteria. Myxococcus sp., Myxovirescin C;, Antimicrobial.
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dolAe] 24 = T3 °E s¥eEs 712V He SAEU AE 24
= "o E 39 g
9] 22 EHolg. ALY 2 FAS FE FEOIY AE, uAEl
A B 22 AL AHEe] F A% ARG I FolA mAESS e A
Abol A7, &, 715 SOl FHHOE MFd 5 7] dEol 23 A} A
=2 AFE AdArelt. 13T °lF =2 mAESI 1] 22AL Al @
T7F S FEER Yo v AEe] 23HdiAL 4] A7 E B T
o uAES YR oA goyY F2 Actinomycetaes, Bacillus
sp., Pseudomonads”t @e] 47 = tt. o|HT 72 MEE v|BE

e 7] A8 =8 43 2 TR AEE S I 23U
A o] vtZ cyanobacteria®} ZHYAlFo|c},

HAAF LS gram AT LE wef7] Beke] hgelny. =3 HAYATF
< AUzr|ddeln & ol u3 AREE) =23 FE Eg] A4
P 2458 29 R A%e) DAY AW SolA AU, 24
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AQAIZANA AL AR EZLS 71&d ¢ 50709 7€ F=
FolA 47708 F2IF HYAFNA LHE AR 7]ECd d7E A=
AT T Fo v A=A sk FAEH AAEE A5 wkey A
BAFe] A3 & Fo| HYAGNA vt AL AAEIY. 1 F
$24 HAYAZEE A5 55% °1e] ARAEHS Evlsts Aew B
253 Qo0 2@y AYAFe] Adske FAELL  gram
negative bacteria®] t)d] A e] Id= G1499-29¢} t}ekst bacteria
o] decapeptides JA|F=212 Myxocidin, gram %A% gram A4
bacteria 25| Ws] #3 ZFL&L 7}A Antibiotics TA?, Electron
transport *3|A4]¢] myxothiazol'? Ze] git}.

Tkt S 7HR AYATEE 159 EFT AZAER O8 £ ¥
Hjcko] mwj$ oYY FAH BEIgem BEH7| oFHoE EAIH|
gt olH AYAFE SUESFS HFe= 3o EIES Y
S AYATS B0l AFnh. 22 HYA TS WFer 237
3 omekS AAEte] 23 AES 29, o)Eel WE dEEAH AES

AAstith R HAQAFE] 22194 e F AW EEA AR 2

AR 23 AR 7 o2 AR Foll A A4S B 234
AHE el wlE] Aol E. coli A3 B ¥& FFF 2 F M &
g5 B YH667= F53HA =g, 18 39 YH667°] AAsiuE
23 A AR F E. colidl 4% R J{ES FE Ad 2HS ¢F
o] YH6672] & TR W, 5 2 w8 A, F2AA °l2: I4
= &3

i



M2 E Az A8 AHEElE XSS EPF2E DIFCOARS| Beef
Extract, Casitone, Malt Extract, Raffinose, Soluble Starch,
Yeast Extract®} JUNSEI AF¢] Agar, CaClz-2H20, MgSOy4
- 7TH»-0O, Sucrose, SIGMA #}¢] Congo-red, ALDRICH A}
D-Galactose, YAKURI A}¢] Dextrosed FY3H AF&3gc. =3
Baker's Yeast= BRUGGEMAN A}oA FY3R3L cyano
cobalamine= SIGMAA}e] A& A-&3519¢). Cycloheximide=
ACROSZHIA a8 H2E Al dzog® AHEE=  Nystatind
SIGMAZFS] A& AH435ith. Ciprofloxacine 3187 U 22 1
ool AH-§-3Hit.

Silica gel 60(40m-60m)3} Lichroperp. RP-18(40m-60um) %
silica TLC plate, RP-18 TLC plate2 MERCK A}¢] 7 ©]-&3}%}
t}. Sephadex LH-20+ FlukadlA FY3dFer XAD-16<2 Rohm
& Haas®] R+ 2§33l

1. 2 7]7]

1. 2. 1 wjeFr]7]



WX AlZe] Autoclave SJ-220A45 (SEJONG), Clean bench
SHIMADZU BL220H(SHIMADZU), pH meter BUCHI R-200
(BUCHI), Electronic balance Orion 420A(Orion), Voltex
(Barnstesd/Thermolyne) & AF$3tg2em B.0O.D incubator SJ-
250B(SEJONG), Shaking incubator (Mono-TECH ENG CO
MSB-1511D), Shaking waterbath (circulator, Mono-TECH
ENG CO MSB-1511D)%<% °|&3to wjckstgict. =3 FAH 2 £
X High speed refrigerator centrifuge(Supra22K, Hanil) & A}&

e,

1. 2. 2 ¥9 - AA| 717]

ERAe] By AAY Fraction collector (PHarmacia Biotech),
UV detector(254nm, 2238UVICORD SII, LKB BROMMA),
Recoder(Pharmacia Biotech)& A}&3t%len, photo diode array

detector7} &% SHIMADZU(LC-6AD)AFe] HPLCE AF&-3}%id).



3. 2 HAAIT2 =Y

YA TS 2Es7] S HHe=2E EF == H2AEE modified
SP agar iAo wi=23 AAA FH& JVFSIE Agar medium
method®} WCX agar wj#]o] Ho] #& 3]43 circular patchs
9= F patch 7P3ALE o] Egkely FAES 8 AAUAE B
Baiting method, A &%°] £Z& Stanier's agar ¥jx]o] &9 ¥
I 9l B FAEE S AAAE BF3I= Filter paper
method, petridishel] Ze°] 10-15mmA X B 23 "B 557
5 B FA F 2¥ 27T FA actidone £ @2 E7| T
B ol &9 F 4F Yol Ad Fol HIYAF AAAE BF3}=
Rabbit dung method'®7} ¢t}

£ AQATES B3I 84 Sl 953 ¥ F Baiting
methodE A¥s}sitl. Baiting method?] A$ Heold AAS 93
AEel st o] oy wix| e Alzyb feoldta AF el
sk AHAA A FFE SEEs F 710 does FHel Y

= FHA A9 Y.



3. 3.1 Yol AAYA

Baiting methodel AH§E= Held& AR AT Ad= AAHA
o &4 HAAE L B Alds HolE AHEstr] Wl Held= A el
8% Gram(+)¥ S. aureus®} Gram(-)% E. coli, 82¢F F %
AP AF S. cerevisiae, FEAP A I R. rubras wAoz A s
RTk. Held AA 71ES W A¥TE<S 343 circular patchg %
¥ 2 ARE 29 44 sa 5

E—‘:s_ =
H AAAF Bl DAY BANF FH 47b B APEE Hol7

it
rd
i

3. 3.2 Ho|F AAL $1TT A3 Y
1) =§x|
(D NA (Nutrient agar) medium

Nutrient agar WA= 3%F4 1L 7|29 Tryptone(1%), Yeast
extract(0.5%), NaCl(1%), Glucose (0.1%)& 23 2% NaOHE o]
23] pHE ZA3F ¥ autoclavedt ¥ petridishel] £F3}3ic}. wx]| &

F3% petridish& 2z A1 Fol A-&330

@ NB (Nutrient broth) medium



NBHAE D2 WANA agarg H7sA e AR D WA% F
Qg 2ANH A= D D7 M she] A4k

@ Micrococcus medium

Micrococcus medium< 5®4 1L 7]&°| Peptone(0.5%), Yeast
extract(0.3%), Beef extract(0.15%), Glucose(0.1%)E Y3 2%
NaOHE AH8-3to] pH7.2¢] 23 v}, autoclave & Fpetri dishell £F
st Az A Fell A3

@ YM medium

YMulR]|= SH4 1L 7]1F9) Yeast extract(0.3%), Malt
extract(0.3%), Peptone(0.5%), Glucose(1%)E ¥ 2% NaOHT
2H8-31e] pH7.29] 2T}, autoclavedt ¥ petri disho] EF3tx A
ZAI Fol| A3

2) ®o]#e] wje}

yARgd ®olydd E. coli= Nutrient agar®§z]o] S. aureus=
Micrococcus agar W] S. cerevisiae, R. rubra= YM®| %] zZ}z}+
streak cultured}led 307TC<2] incubatorolA 24A]7F A A7 o,
"3k Nutrient broth® ], Micrococcus broth ®¥§%x], YM broth®j*]
109 g F= 3 9WFo] ¥ HFsk, 30C, 160 rpm shaking
incubatorell 4] 3617 W F F&3}3ic).
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3) =%

3647wk Fell dAERE Ol%%M 4¢C, 10 OOOg 208 ¥
AL s A

NaClZ A¥g F oA B
Aeds M, 2718 AAs FARS YRR St

g2 7o S JAIstE Cycloheximided 3718 WCX agar =]
Yol 3AF 7 AFFES AA 12-15mmY circular patchs 959

patch 7} Ao EYAREE &8 30T, incu batore] A
¥3k3itt. 2447 F AAAE BFSHH

fifo
r
0“., -lo[l

3. 4 A" Ho|Fe] wjek

AAHE Hol|d E. coliz Y BA=odE T streakste], 30T,
24A17F =9} incubator oA Ax] wlekste] A A|FATE. 'L'AF tubedl
NB #j21E 10ml ¥o] B3¥ F, B4 AAE E. coliz NBHA| ] 3
%3}o] shaking waterbathelA 30C, 120rpme® 164]7F over
night) ¢+ 2g wjekstgct. 11.¢] NB ®wix]7} & 2L Erlenmeyer
flasks & Hdg¢ F % wiYded ¥ 10ml(0.1% seed culture)<
naAoer AHE3YYk, 30C, 160rpm, 16A]Z7F Z9¢F shaking incu
batorol 4 W F &3,

532 YAEF (47C, 10000G, 20min)E F3to] ASA3} FAS
Y39t FAlE B2 U5 0.2% NaClzZ A3 F E7|F AAT 5
Wt 23

_11_



3. 5 AAAIF wjA|
3. 5.1 WCX agar medium

£34 FAAZE) #2) P 3ol Zol= WCX agar WAL FHS
1L 7]&°l CaCl: - 2H20F 0.1% Y3 0.2%NaOH<= A83 pH7.28
22 % autoclavestgtt. BFE WA S EF3i=u oluw &4 AAA
T °l9)e] FFole] WS A7) $IdlA Cycloheximide(5ml/L)&
syringe filterdle] Hrz}stt)l, A= wix| & BEF3n 83 AxAF

I i =
3. 5. 2 Vy/2 agar medium

$74 AR &3k Al Agsgied, $F5 1L CaCls -
2H,0& 0.1%492 % 0.2%NaOH=Z pH7.2¢ 239 t}. Baker's yeast
0.5%< 100C, 5%87F 23 F H7lsle autoclavestitl. 27 wixE
218 ¥ Cyanocobalamin 5mg/LE syringe filterdte] H7}siix
petri dishol] £F3to] A4 1A HA2AZ Fol 2§33,

3. 5. 3 CAS medium
3%l 39 B3 AL3gen, F/HSF 0.1L 7|[F2=E Casitone

1%, MgSO4 - 7TH20 0.1%, DMSO 5%% #H7Fg ¥iAlE Nunc
tubedl] 1ml® £33 F HFsteo] A-£39t).

_12_



Table 1. Composition of medium used in this experiment

Nutrient agar

WCX agar

CAS liquid

Vy/2 agar

YM agar

MM agar

MD1 liquid

Tryptone 1%
Yeast extract 0.5%
NaCl 1%

Glucose 0.1

Agar 1.5%

pH 7.2

CaC12~2HzO 0.1%
Cycloheximide 5mg/ ¢
Agar 1.5%

pHT7.2

Casitone 1%
MgSO, - 7TH20 0.1%
DMSO 5%

Baker's yeast 0.5%
CaCl2-2H20 0.1%
Cyanocobalamin 0.5mg/ ¢
Agar 1.5%

pH 7.2

Yeast extract 0.3%
Malt extract 0.3%
Peptone 0.5%
Glucose 1%

Agar 1.5%

pH 7.2

Peptone 0.5%
Yeast extract 0.3%
Beef extract 0.15%
Glucose 0.1%

Agar 1.5%

pH 7.4

Casitone 0.3%

MgSO, - 7TH-0 0.2%
Cyanocobalamin 0.5mg/ ¢
pH7.2

_13_



3. 6 FET
3. 6.1 BEAE AT

A}s] A% Ho|F(E. coli) $A4E BF Aelox WCX agar ¥)#]
Aol 100402 &3 47019 patch(F7 12-15mm)<s 9E F AFXARA

o]g@#A WE patche sPEAEY FAA 5mme] AVE AE EYE F
2 3 A E¥EL ¥ B. O. D incubator (30C)eNA AHx] wloFs}R
2 A&

nAez #e 297 A% 452 DAY
3. 6.2 £74 RAANZS £

EF ARERE 74 AYADE AAAZE 3=, AAAE wof
Yol WCX agar ®¥§xAFe] patch(E. coil)®] 7VEAFE] ] %7 30TelA
L S

A AHE oA A WER F, HFHeE AF A E. coil 2
THE patchell FFF &7 H¢ 548 P2 Wk, £33

FFHOo R Vy/2 wjA] plateE %7 B.0.D incubator(307C)9lA A
e wekshainh,

Az" CAS medium?} E94E Nunc tubed &3IH4FS w3 FF
£ 1 loop® Y3 AAAZo| Bl

_14_



3. 6.4 3% 94X (Gram stain)

FrE 1~2%3 9oj=3l gefol= Iz w2 A AAE 7
AL E3XF TMNA, Ax7F AYA HeAY FESHA Wl Aol ¢
73

271 JEE Fol5 3932 AH A FHT}. crystal violetd phenol

PVP-IOD+KIQ wjgA] &q& 1~2%< Woj=y 187 WAL F, 5
T2 5&7F AIFSEEYE. ¢]e] ethanol + propanol® ¢F 15%7F &4
N7 ¥, 2542 527 AY 9tk d2gAH safraning e

2 187 sy A T, Z7)2 AAST du|Pes AEe] P9}
)

3. 6. 5 Congo-red 94 (Congo-red stain)
Congo-red 0.1gS 100mle &FF =9 0.01% solutions 95

o] A-§3t3ith. sample°] = plateol ®g] TEo] ¥ Congo-red
2
[

A2 SH3) P AEE FS F 10¥ F¢ GAst] B

_15_



4. FAEA ARTFE) 239y
4.1 ARAFE) 2200y v

=g vkl AHEE T AAS H £3E v IS LR 237
Q3 ok AXEY. 23 wds Fske] dAL] A3 w5
3l E 5= 3¥E3 A% S5 wEAY FA] @AY H)
2 SRS AYUAY 23 wjAE dske 984 AdS AAE S
W FRE A R FFE O AEISY. 23gy WY 2L
Erlenmeyer flask 27]9] Z+zF 0.4 = 0.8L¢] standard MD1
liquid ¥IA1E Y32 WA AFez A A% JAE 2A37] H3sy
XAD-16 6g= #H7Fste]  autoclave®d F HFsH92  shaking
incubator®l# 30T, 160rpm, 5¥%F wjek3ict. 232y wjkS F3)9
42 @A} XAD-16% &2 F2¢ F £33 TLC patten=
TE3 FTEA AdS AAEAY

4. 2 "7

S AQAT] wjckel 2ol YA standard MD1 liquid
WA= £H4 1L 7]F¢ Casitone 0.3%, CaCls - 2H,0 0.07%,
MgSO, - TH20 0.2%= Y3 2% NaOHE AF&3le] pH7.29 2 F
autoclavestgitt. =HFE wjz|9] Cyanocobalamin (0.5ml/L)&
syringe filtersto] F7}3F v AH§-315it.

4. 3 AFAAERY =73

_16_



4. 3. 1 ZANTF

o gAY SA MR FFE T34

of
ol
o
rg
-4
to
Jo
R
b9
rlo
03‘:2
lo
il
-z
v
Ao

Firol ALt on BFLe FFE e gt
Escherichia coil KCTC 12006
Saccharomyces cerevisiae KCTC 7246
Staphylococcus aureus KCTC 1916
Rodotorula rubra KCTC 1209
Candida albicans KCTC 7965

4. 3. 2 gFEA
1) AAFe &3}

A FEATd FAALPNA S, aureus, E. coli, S.
cerevisiae, R. reubra, C. albicansS F¢ T Zokitgitt =4 A
%23 Az Bokure 7+ #9o] 9ZS clean benchetiA 4= F7HE

Pol F& 22 AT IVE 70%27ET B4 A= 2 ot

FZH=ZE JPEA 39 AT F FE=FY. oq7]dd Al dg9$
Nutrient Agarty MM, YM Agar ®jx]°] 300x0% =%ste] 147 3
0CellA wiekste] A FY. B3t Ald 45-F streak culturedt
o] ¥ colonyE W] Nutrient Agar, YM Agar ®lX]ol] A wjk
g F A AR $A W B3

£
)
lo
ne

2) A5 =g

_17_



Z+s AN T HAHHES] MeOHFS Y-S MeOHS CH2Clooll 59
50,000ppm (A& 1mg/200-87]) &2 ZA|gt X33t A5 FEY
6mm paper diske] FA}ste] clean benchellA AZRAZ F 3

Addeol =21 plateddd 3 AFd AR AN=ES SAHsH

mlo

4
s
o

24 A Al 2 2R EEYE B TR AU, A=
¥ 100E Nutrient agar, YM agar MM agar ®§#]e| zZ+z+
loading?d =, 3} H@st =2 oz wukslgdtl. 6mm paper discoll
345 2 2040(50000ppm)= loadingdt ¥, clean benchelA 20
ZF AxAA A 99l paper discZFe] 7HFe] 3.0cmAE HEE £9
9t}t. o]Jw control2 MeOH : CH»Clo=1 : 1& AH&3lgion, Uz
A2 = Ciprofloxacin 10ppm¥ Nystatine 100ppm= A}£3}%it}.

AR

o

a8)3 incubator (30C)A 48A)1ZF wlek 3F vernier caliper®

inhibition zone?] Z7|& A3} }.

5. TF YH667°] Birst= FAEE 2 A

5. 1 wjek

5. 1. 1 3] wigk

WCX agar ®J%]¢] cicular patcholA <35 £33 AANTFS
Vy/2 agar #|%]2] 37124 FFH =2 loadingd ¥ FAIE FA4A7|4

_18_



A swarm®] Az} AAA] Ju| F 1 S-S FF Stk AT Fo
2 AR I FAZFS FE}] HA MEL Vy/2 agar WA A =
2 3tgen, B. O. D incubator(30C)9|A ®ekslgitt. o] & € 7o
2HY o] 9 AFEEI) 53 FFF AL AA Hxd B3

33t

5. 1. 2 Wi=F vk

W ke 229y WE Fu A% F3E Ugos s 1,
22 9% 3 14L oiepeke = FA=le] Yok Strain YH667S) the
Wope thes} 2,

1) Elk

12} ZejekS 300ml Erlenmeyer flask 2070¢] 2Z+zZ} standard
MD1 liquid ®1#] 50ml& ¥3 121C, 171¢, 1583 2 248 F
Cyanocobalamin 2505 flaskel] Z+zF H7}s9ic). vl Vy/2 agar ®l
Z|| A wjkt FFdS 2 loopHFFT F shaking incubatore4 30T,
160rpm, 297k wiokslgx 121 ekt FA 2mls A7) d93% 9g
& A|Z3¥ standard MD1 liquid #jA] 9] FE35e] 1z} el U
g 2oz v

2) e

ke ek Fujokel] A&3% standard MD1 liquid ¥jx]e) =7} SA4
Wz e 22t AR HSS &l 3] s FF AAFAIY
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XAD-16% 6g3d7}ste] AHg3dgoen, 2L Erlenmeyer flask©l
standard MD1 liquid ®#§#] 400m1#® 14L< Fv]3gc. 24 IH S F
joks) F4d 272 FPsg 3y BF F Cyanocobalamin 20005
H7Fsla Fujekst FAE 8ml13F3te shaking incubatoreA 30T,
160rpm, 5¢ 7+ vjkstgict.

5U7 wiE wigYe] pHE FAHT F 100mesh Al AP
XAD-163% #AE WMEFRF L 3. kg A4EE (10000G,
4T, 208)3k] AeYS vz wjckdel o} = FAE Bgted,
sieving® &3te] B 7, XAD-16% 34 F% 33t

5. 2 WAz FE 9 234

Sieving®} AR E dojzA FA9 XAD-16S Acetoned MeOH
= 1: 12 L &8s o839 ALA 12X ¢ 13 53 o+
t}A] Acetonel.® 3A|7FEol 23} &3P on £33 Wy oz oY =}
g ¥-E3 & rotary evaporator® =39 crude extract® S35

o,
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2) 238

853k crude extract® H:08 EtOAcEFo® #3359 th. EtOAcE:
2 anhydrous Na:NO4E ZAZAFHY. ARIE EtOAcE:E rotary
evaporator® $%% ¥ MeOH$} n-Heptanel & FE 3] FIA 9
AE AES AAsYY. o] F MeOH F= EHAEE AE3H3T
(Fig. 2)
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Culture broth

Centrifugation

Cells and XAD-16

Extracted with acetone
Acetone ext.

1. Concentrated
2. Suspended in water
3. Extracted with EtOAc

Organic layer Aqueous layer

1. Concentrated
2. Partitioned
MeOH / n-Heptane

n-Heptane layer MeOH layer

Fig. 2 Work-up procedure of strain YH667.
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5. 2. 2 Column chromatogaraphy®l| £J3F £ AA)
1) Thin layer chromatography (TLC)

Ao 285 TLC platerx silica gel F254, 20x20cn (MERCK)
¢} RP-18 gel F254, 20x20cn(MERCK) ©] $it}.

A= TLC platex UV 254me} 365mmo A A2
= et 3] £ FuE FFsG. ASE AR ke Fie)
ZAYL o Zr).

s
A
lo
T
F
2
>
o
>

(2) Column chromatography

AFe) 285 Z¥L&  Silica gel(Silica gel 60, 40-63um,
MERCK)E& ZFAAZ AE3tgen] £ulE= p-hexane, CH:Cl,
EtOAC, Acetone, MeOH%<% °l&3t3it. dAa=nieazsz:
LiChroprep RP-18 (40-63/m, MERCK)E A#}£392n MeOH,
HO0S $v=E A&39Y. o2 Sephadex LH-20(bead size
25~100um, Fluka) column chromatographyS AF&3l93 ojuf,
fraction collector (Pharmacia Biotech)®} UV detector(254mm,
2238 UVICORDSI, LKB BROMMA) % recorder(Pharmacia
Biotech)7} #A#= Universal systemsS £3] E3 #3ao &£x9 |

45 AMastksd.

5. 2. 3 HPLC| 93 AA

1) Analytical HPLC

_23_



TTEY Hrl 2 J|E I} EH FY 9FE U] A8 A-L=EHSH
2 A3 A= Diode array detector HPLCE AH&3tgon, £4 &
2382 CAPCELL PAK C18(UG120, 5m; 4.6mnl.D.x250mm,

SHISEIDO), YMC-Pack SIL(GGum, 12m; 4.6mml.D.x250mm),
YMC-Pack Diol-120-NP(5um, 12m; 4.6mI.D.x150m)S A}83}4
t}.

2) Semi-preparative HPLC

Bz 289 CAPCELL PAK C18(UG120A, 5um; 10mI.D.x250
m, SHISEIDO), YMC-Pack SIL(5mm, 6nmm; 10mlI.D.x250mm),
YMC-Pack Diol-120-NP(5um, 12m; 20mn I.D.x150m) S AF£3+4
t}.

6. A=A F+2Z2H
6. 1 TLC SAA|¢F

TLC 24 xjeko g F&F Vanillin-sulphuric acid reagents o]
A4 319l em Dragendorff reagents, Ninhydrin reagent, Iron (Il)
chloride reagent, Anisaldehyde- sulphuric acid reagent = 37

Ags9n. AL a3t 2

6. 1. 1 Vanillin-sulphuric acid reagent (VS)
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solution 1 : 5% Ethanolic sulphuric acid

solution 2 : 1% Ethanolic vanillin

solution 13 2& TLC plateo] £33 &, 110CelA 5-108 <
7}4 F TLC plate Aol dehte AES & i

6. 1. 2 Dragendorff reagents (DRG)
0.85g9] basic bismuth nitrateE 10m(e] B ZAke] 53 40ml2]
S5 Hd F o7]d] 8g2 KIE =2 20m SHITE 713 $9& &
53l TLC plate Ao YJehvy= AES &9l 35
6. 1. 3 Ninhydrin reagent (NIH)
0.3g9] ninhydring 10ml¢] n-butanold] =< & 3mle 98%
A2 718 95 53, 110TCeA 5-10% 3¢ 7Fgdsk & TLC
plate Aol Yeh= A& e,

6. 1. 4 Iron(Ill) chloride reagent (FeCls)

A5 HAEF TLC plated] 10% FeCls $%4& #F34, TLC
plate ol Yehdes AES U3

6. 1. 5 Anisaldehyde-sulphuric acid reagent (AS)

0.5m¢] Anisaldehyde & 10m(e] ®IZZXkd] H7lsk X, 85mle
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methanol3} 5m(e] Zgk A+ §A3 A F5F31ef, 100T A 5-10
= 59 719¥ ¥ TLC plate Al Yely= s d35t5.

6. 2 £33 717]

6. 2. 1 IR

2 AYA 27 FT/IR spectrometer (Jasco, FT/IR 4000)< A}
43}

6. 2. 2 NMR

7| 2FH A FATFH 9o, A85 &9= CDCl; °]i,
800MHz NMR spectroscopy(Bruker, Avance800) & A}-&3}%t}.

6. 2. 3 MS

7| 2R QAF L o359 e High Resolution Mass
Spectrometer JEOL, JMS-700 Mstation) & A}-&3}it}.

7. 8= AeTE 24

SR AR L PR FATA ARRFE) 23N TR
o 24604 AFH 3T
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m. 234

WE,

oz

1. &34 AYAITEe 29

X
12
i3
fru
Sh
)
ol
2
3
(@)
(@)
(@)
o
Lo
2
i
ftfo
4N
I
o
¥
)

1. 2 Wol#e] A4

Baiting methoddl| AH§== Held AAS AT AP S 23 W5}
o Z+ Aol uE HAQAE £8 FF T 2 E. colidlA 31T
Z, R. rubra 223%, S. cerevisiae 1633, S. aureus 1432 Z}7Z};
et

Zh ol diFk HAAF] 8 FF vlusgls W E. colist R.
rubra®lA 9] AIYATE E3 71 B}y R. rubra®] 75 92 AFT
o B3] swarmi-E°] Z7]dE FHSA Ho|x] glol, YA T A
5 T35 A A7) AdF ez o AP FHelA E. colivt
u_:]|

oo HIF}S ¢ & AT
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1. 3 HAQAIFe] £

EoF A8 E WCX agar®i#] A+ patch(E. cold ol g3 £ dn)3
3 BFEIY HAAFS E3AY. HAYAFS] £7F+E Congo red
A3 WCX agarst Vy/2 agar ¥jA|el4 8] swarm3} 2H2Ae] JHE
Fo2 Agtd). (Table. 2, Fig. 5)

0?2 e

N,

Table 2. Myxobacteria classification by Congo red stainingg)

Congo red

positive negative

Suborder Cystobacterineae Sorangineae

Family Myxococcacea Cystobacteraceae | Polyangiaceae Nannocystaceae

Mvyxococcus Archangium Polyangium - Nannocystis

Corallooccus Cystobacter Haploangium
Genus . j >
Angiococcus  Melittangium | Chondromyces
Stigmatella Sorangium
EoE AANFLS £ 285F20=F AFo=x L34 WA el 91F, 87

A AGAIZ ] 194%F, 7187} 25|k, (Table. 3) #22 44 HY
MdL Angiococcus sp., Archangium sp., Chondromyces sp.,
Corallococcus sp., Cystobacter sp., Melitangium sp., Myxo
coccus sp., Nannocystis sp., Polyangium sp., Stigmatella sp.=
1152 &4 HAQATE 5 1050 £= 3. (Fig. 4) =T 22 &
AaAgolzts 2 Fert qds ¢ 4 ddo. 53] Chondromyces
sp.8] A5 71€0 427 FE7E obd vE FEUL HAEUEE & U
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iis

Table 3. Myxobacterial strains isolated from soil samples

Taxon Number of isolated strains
Myxococcus sp. 45
Corallococcus sp. o8
Angiococcus sp. 1
Archangium sp. 50
Cystobacter sp. 18
Chondromyces sp. 2
Nannocystis sp. 5%
Polyangium sp. 10
Stigmatella sp. 2
Melittangium sp. 1
Sorangium sp. 91
Unspecified 2
Total isolated 285
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Corallococcus sp.

Archangium sp. Nannocystis sp.

Stigmatella sp. Polyangium sp.

Fig. 4 Myxobacteria fruiting bodies
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2El 874 AN 194FF A Corallococcus sp.7} ¢ 29%=

W

Shid

o

N
B

} goew 1 |2 Archangium sp. 25%, Myxococcus sp. 23%
o2 95U, S GBFAA 7 2| E¢S dde= 293 HY
A 5 44 AJAETE e 2 v |28 Archangium sp. <
4.6%4 Wate I ESkAM = Archangium sp.7t 25%7F 8=
S E¢ANA 9 Archangium sp. €3¥&°] W5 =t= 2 ¢ 5 3
t}. ¥bH, Nannocystis sp.8] 7% GBFelA £23 Z7 18.8%= €9
Hlgo] oy S EYXE 2%=E Archangium sp.o| 735-¢ vy
2 Uy 22 vEE EEsiee € & . olFE ZHANA Myxo
bacteria®l €32 7|d°] = E¢ w2t 1 28F 2 vE°] dErg+=
A< & . (Tale. 3)

iy

ot

mlo
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2. QAES 2394

#F 293 FYA T2 screening WSS 531 2
ZE XADS wi)ES 358 Y o] F XADS FAE EoF MeOH,
Acetonel2® FE3}43 EtOAc, H.0= 1z} #&3s ¥ ¢
% ¥3E5S% MeOH, n-Heptanel® FHF £33l Az} wijz A&
= AAT 2z dARHES AT o7]dA 2R 23 dARES
screening3}$it}.

Screeningg TLCE °]4% 333 screeningd FFAAZHA
disc S o]43 screenings AAF4t}. screening?d FF 106
TF F disc 4§22 inhibition zone°] Yeh} Myxococcus sp.
2 37FFE E. coli®lA inhibition zone°] Ut FFE 5Fo=
10mmu]9t 43, 10mme]Ate] 1%, S. sureuse 14%°% 10mmaldt
11%, 10mme]% 3%, R. rubra> 10F2E 10mm=|9 3%, 10mm
ol 6%, S. cerevisiaeL 5F2E 10mmv|% 4%, 10mmelA 1%,
C. albicans< 3%22 10mmel} 3F2oE Yeytt),

A 2 A3 FFEAAE ZFANA E. colidl 10mmeolite] 24
7 YH667E W es E. colidlxe] &4 EA 2 ojait

re

)
= B
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Table 4. Screening of myxobacteria for antimicrobial activity

Inhibition zone (mm)

Strain Taxon
E. coli S. aureus R. rubra S. cerevisiae C. albicans

425 Mx - ++ - - n.t.
437 Cb - - - - n.t.
444 Ar - + - - n.t.
451 Ar - - - - n.t.
457 Ar - + - - n.t.
461 Ar - - - - n.t.
462 Ar - - - - n.t.
472 Ar - - - - n.t.
480 Cd - ++ - - n.t.
484 Mx - - ++ ++ n.t.
485 Cc - - n.t. n.t. n.t.
501 Mx - - - - n.t.
502 Mx - - ++ + n.t.
503 Cc - - - - n.t.
504 Cc - + - - n.t.
505 Mx - + - - n.t.
506 Mx - - - - n.t.
507 Na - + + ++ n.t.
508 Cc - + - - n.t.
509 Ar - - - - n.t.
o511 Cc - - - - n.t.
512 Mx - - + - n.t.
513 Nn - - - - n.t.
515 Mx - - - - n.t.
516 Ar - - - - n.t.
517 Cb - - - - n.t.
518 Ar - + - - n.t.
519 Ar - + - - n.t.
520 Mx - - + + n.t.
521 Mx - + - - n.t.
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522
523
524
525
526
527
528
529
530
531
532
533
534
535
536
537
538
539
540
541
542
043
o044
045
048
o549
550
551
552
553
554
555
556
558
560

++

++

++

+ + o+ o+
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061
o564
566
568
569
570
o572
o573
574
575
576
S77
578
579
580
582
583
584
585
586
589
091
093
095
096
097
598
599
603
606
607
609
611
619
626

+ + + + o+

++

n.t.

n.t.
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627 Mx - + n.t.
635 Ar - ++ n.t.
639 Cc - - n.t.
648 Ar ++ - -

652 Ar - - n.t.
653 Ar ++ - n.t.
664 Cc - ++ n.t.
667 Mx ++ - n.t.

n.t.
n.t.

n.t.
n.t.
n.t.
n.t.

n.t.
n.t.
n.t.
n.t.

+ = less than 10 mm, ++ = 10 ~ 20 mm

n.t. = not tested

Mx : Myxococcus sp., Cb : Cystobacter sp.,
Ar : Archangium sp., Cd : Chondromyces sp.,
Cc : Corrallococcus sp., Nn : Nannocystis sp.,

Pl : Polyangium sp.
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3. ¥ YH6679 A

AFE B Eeld #F YH667S Congo red gAoA kAo
E UEgt.

YH6672 WCX agar®} Vy/2 agarol4] =3 AirE U= SAS
7HRew AAAE AL 23 =2 FIAS g, AAAY] Bk
TELE 7MY Flousg das U + A

WCX agar$} Vy/2 agarell A& &7

A3 dtent A|ke] AEEFH

o

=

HAESE =dAe ARE Fals: Y ¢ 4
=2

A7 524 T4 9= 3= U T + U9 (Fig. 5)
YH6672 AAA Feet QAE, EAL] FE|E  “Bergey's
Manual of Determinative Bacteriology" 9 Edition(1994)9A 3+

3le] ZZe] EAS wwdk AF} YH667° Myxococcus sp. Qo] F
A= 9.
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(a)

Fig. 5 Morphological characteristics of strain YH667
(a) Fruiting body
(b) Myxospores

(c) Vegetative cell
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4.2 YH6672] of¥F m<k

TF YH6679 ®jk2  Vy/2 agar WjA|e] streakd FAS
standard MD1 liquidE A}&3l9 shaking incubator9lA 30T,
160rpm®] ZZA3elA] 84L& 10L, 120A17H8 £ 109 w=jeksgict.
YH6672] 7] wjoF A wjokde Andez wm Fwsgon FA9
ol weh @ LBAA xVAE ST FAE =BH £z 73
As F%3 XADS 22 =345 i, ¢ $<e] JF pHE 7.3
o] AMANFE shaking incubatorolA ¥lekNS W] flask HHe| &
A7k WE E s Yt WAkl B Ak MF F 100mesh A
£ o4 sievingstel A XADE wekalzt Eejshgin wiekael]
of 9 FAE ALAS Foho] TA &AL Has s

‘R

5. 3 YH667°] A= FAEZ ] £ AA

5.1 F%

)

L
23

5. 1.1 F

e

sievingE B3 27 A XAD, 94EIS Fd de FAS
MeOH:Acetone=1:12 13 %28 ¥ 23} %55 Acetoneo® 3%

st} Estgint.

5. 1.2 &8

Mo
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59 U5¥ $3EL FY4FE o149 EtOACEH  H0
-3

53tgith oA UST ARE 1g olgth
5. 2 &g AHA

23S &3 =53 AR E silica gel column chromatography 3}
fch. CH:Cl: ¢ MeOH<= $v"iAlZ A& ojWl CH2ClA
MeOH®] H]&°] 0%, 5%, 10%, 20%, 100%% 57} St=%F 33t} 1
ety £ 5709 fractions 9P L F 5% MeOHQ fr.2S A&3}
Sk, (Fig. 7)

Fr.2= CH2Cl28} Acetones AF83¢ silica gel column
chromatography3st$gitt. oJul CH:Cl2°14 Acetoned ¥H]&°] 5%,
10%, 30%, 50%, 70%, 100%=% Z7}3l=% 3l F 77| fractione
993 o] F Acetone 70%¢ fr. 2-5 & A+-£319it}.

Fr. 2-5 & CHyCl» : MeOH = 2 : 8%
sephadex LH-20¢ 39th. UV 254nmelA 2UYEst £ 57)
fractions dgonl, o] & fr. 2-5-3& A&3}9).

Fr. 2-5-3& H:0¢ MeOHS £vjAl2 3= RP-18 column
chromatographys AA]3¢ct. H.094 MeOH®] ¥8]&°] 75%,
80%, 85%, 90%, 100%= Z7}3t=E 39 en o] = 100% fraction
= A3kt
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Fr. 2-5-3-5<€ semi prep. HPLCE %3¢ H»O : MeOH = 17

: 835 AH83%l9 compound 15 ¥t}
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YH667XE

Fr.

Fr.

Fr.

Fr.

2

Si C. C
CH2Cl2:MeOH=95:5

2

Si C. C

CH-Cls:Acetone=30:70
2.5

Sephadex LH-20
CH2Cl2:MeOH=20:80

. 9.3

RP-18 C. C
MeOH

.5.3.5

RP-18 HPLC
83% aq. MeOH

Compound 1 (1.3mg)

Fig. 7 Isolation of compound 1 from strain YH667
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——— —y——
R T——
B Ak e sde 3 VEBE

Compound 1

; I ;
el - 1"« - - - - ] ~ ™ [ I:\
Fig. 8 HPLC profile of active fraction
Spectrum at time 8026 min.
—RD:JBmin E :
20 225 20 275 200 s 50 w7 400
nm

Fig. 9 UV spectrum of compound 1
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6. &F YH667°] Aist= JAEH9 =2 2A

0p)

Compound 1 colorless oil °]J® RP TLC& A83 V
(Vanlilin-sulfuric acid)¥-§-¢l4 H20 : MeOH=10 : 902] v}~
AHg38t= o Re 0.239] gter A2 B S YyeEildg.

£29 compound 1¢] FZE NMR spectroscopy$ HZEF EA

29 248 39 728 295

i

we

Table 5. Physico—-chemical properties of compound 1

Compound 1

Appearance Colorless oil
FAB-MS(m/z) 610[M+H]"
IR » max(KBr)en™ 3353,1714,1681
Solubility
soluble MeOH, EtOAc, CH:Cl:
insoluble H-20, n—-Heptane
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Compound 12] NMR dataslAl HMQC® 'H-NMR datags %3}
carbon 3270¢} proton 59707} EMFE stk (Fig. 10)

HMQC datas Eti& sp® carbon®] 370(8 140.7 (C-14), 130.5
(C-16), 125.3(C-15))E &3 oxygenated carbon 67](5
73.7(C-26), 73.5(C-20), 71.6(C-21), 71.0 (C-31), 69.1
(C-23), 58.2(C-32))¢] 2% ¢ 4 YAk (Fig. 12, 13) 'H-NMR
data°l#l 470¢] methyl protone ¢ & 4 =4 doubleZ Ze}
A= 270¢] methyl proton §0.93(H-27)3 §0.88 (H-28), triple
o] ZegAE Bol: 2709 methyl proton §0.87 (H-30)3 ¢
0.84(H-35)& Z+7 & & & stk HMQC datagt 'H-NMR data
o] v|ZE E3}9] methine 1070, methylene 1778} methyl 5787}

-3 ) A
]‘E“E E}" o]g—l}\
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Fig. 10 'H-NMR spectrum of compound 1

—
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Fig. 11 HMQC spectrum of compound 1 (1)
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=
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Fig. 12 HMQC spctrum of compound 1 (II)
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i
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Fig. 13 HMQC spctrum of compound 1 (III)

$4 @A = carbon 337§¢ proton 597 EWiE 'H-'H COSY
data® proton3} proton 7Fe] couplings A ESt}. (Fig. 14)

'"H-'"H COSY spectrumdl# sp® carbon® HAZ= protond 6
6.21 (H-15)% ¢5.41(H-14), §6.09(H-16)°¢] Zzt AZ=e] Y3
ow, §5.41(H-14)° 63.27(H-13)% 9ZA=*] k. H-13 me
thine protonoZXE¥ §1.23¢9] H-8 methylene protons AXH 6
3.55¢] H-2 methine proton22 oJojzx]= dZo| e}, H-2
(5 3.55) methine proton® H-27(85 0.88) methyl proton¢] 9Z2¥
o] 9993 H-4(62.24) methine proton®} H-28(50.93)% methyl
protonxE A2 dAZ5o] US & 4 U9}, Methine proton H-13
o] H-29(52.66) methylene protons A% H-30(850.87) methyl
proton®l] °Jejx]= dFAE  FAs%Y. '] H-18(62.32)
methylene proton®]A H-20(65.19), H-21(53.8), H-23(54.01)
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9] methine protons A H-24(6§3.54)& o]ojx]= dZ& COSY
datag 53l a5 JA.
COSY data®s 53 €A ¥ & 2= 9534 2. (Fig. 15, 16)

X

(i

\ !| h |
J . ' N "J‘; JL_‘__ ppm

=+ 0
L]
— -
L — < s 1
= - e F
——m * ﬂ - E
= - E2
~ ? E
-y @ E
-3
s -
) - .
— -y . Fa
— 2 |* -
= ES
- - s
= T o ;5
& % =
- E 7
- g
=
8 7 [+ 5 4 3 2 1 0 ppm

Fig. 14 'H-'H COSy spectrum of compound 1
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Fig. 16 Partial structure B of compound 1
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Table 6. NMR data and COSY correlations of compound 1

Position 0c ou COSY
2 41.7 3.55 H-3, H-27
3 29.4 1.82(a) H-1, H-4

1.15(b)
4 31.0 2.24 H-3, H-5, H-28
5 36.8 1.73 H-4, H-6
6 26.1 1.91 H-5, H-7
7 29.7 1.26
8 28.8 1.23 H-7, H-9
9 29.1 1.23 H-8. H-10
10 29.8 1.18 H-9, H-11
11 27.4 1.39 H-10, H-12
12 34.9 1.85 H-11, H-13
13 45.3 3.27 H-13, H-14, H-29
14 140.7 5.41 H-15
15 125.3 6.21 H-14, H-16
16 130.5 6.09 H-15
18 31.3 2.32 H-19
19 32.1 1.26 H-18, H-20
20 73.5 5.19 H-19, H-21
21 71.6 3.8 H-20, H-22
22 35.4 1.89 H-21, H-23
23 69.1 4.01 H-22, H-24
24 45.8 3.54 H-23
26 73.7 3.62
27 17.2 0.88 H-1
28 19.2 0.93
29 37.8 2.66 H-13, H-30
30 12.0 0.87 H-29
31 71.0 4.20
3.92

32 58.2 3.37
33 34.0 1.26
34 18.7 1.20
35 13.8 0.84

'H and '3C NMR spcetra of compound 1 were recorded at

800MHz and 200MHz in CDCl3, respectively.
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oA " BE F=x A9 B, IR spectrum datadl]A ¢ & 5
9+ 3353cm ¢ hydroxyl group¥®} 1714449 ketone group,
1681cm ‘o4 &9 & 4 9= amide groups EWE Myxococcus
sp.7F AAEUE 24 45 WA £8 2AE AXEYEY. 2 ZF

o}

myxovirescin groupyd= ¢ 23 myxovirescin group W&

>
X

=X FelA myxovirescin C1¥+ & 4 %tk Myxovirescin C1 %
compound 1] "*"NMR spectrum data P]|ZE %3}e] thA] &9l 314
t}.(Table. 7)

Myxovirescin myxobacteriazl4 Myxococcus virescens,
Myxococcus flavescens, Myxococcus xanthuso4 WA= )

myxovirescin group< myxovirescin A< ¥]E3te] 2099719 FEA)

7 s e,
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Table 7. Comparison of the 13C NMR chemical shift of 1 and

myxovirescin C;

Chemical shifts (6 ¢)

Position Compound 1 Myxovirescin C;
1 140.7 140.4
2 125.3 125.4
3 130.5 130.3
4 73.7 74.1
5 73.5 73.7
6 71.6 71.6
7 71.0 70.7
8 69.1 68.6
9 58.2 58.1
10 45.8 45.4
11 45.3 45.3
12 41.7 40.8
13 29.4 28.6
14 37.8 37.4
15 36.8 37.0
16 35.4 35.9
17 34.9 35.1
18 34.0 34.0
19 32.1 31.3
20 31.3 30.9
21 31.0 30.7
22 29.8 29.9
23 29.7 29.6
24 29.1 29.3
25 28.8 29.0
26 27.4 27.0
27 26.1 26.6
28 19.2 19.6
29 18.7 18.3
30 17.2 17.2
31 13.8 13.7
32 12.0 11.9
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Fig. 17 Structure of compound 1(Myxovirescin Cp)
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7. @F YH667°] Aisl= FAEE] IHEA

YH6674 #23 compound 1(myxovirescin C1)= C. albicans,
E. coli, S. aureus® WA22 10, 25, 50, 100ug/disc® Z+z} 3]4 35}
of FFEHAIS AASHEY. T ZHF 50ug/discollA E. colidl h3|
10.3 (10.7)mm¢] inhibition zone°] Welg}3 100ug/discolA 13.2
(14.0)mm<®] inhibition zone°] Y= & 5 d9d. S. aureus?
7% 100ug/discolA 9.1mme] inhibition zone°] YEpgt}.(Table.
8) ol 7|& AW AFAI9} LS.

Table 8. Antimicrobial activity of compound 1

Inhibition zone(mm)

Conc.

Bacteria Yeast
(ng/disc)
E. coli S. aureus C. albicans
10 - - -
Compound 1 25 + - -
(myxovirescinC) 50 10.3(10.7) + -

100 13.2(14.0) 9.1 -
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"l 1 FeA myxobacteriad MEF A9A ME2 PPy ),
Myxobacteriax Proteobacteria & 189 £%m?? Gram-negative
o] Ao 2714 E¢ bacteriaZ 7|o} AHoA AAAE YA 2F
= % ZHE °1FH AL S5 AZAPL dEd a3 EH ol sy
B o] £7)= Yok *? Atz 9wk o AlFETE genome sizeZk
7 ek 3HEe) AP FYE AT U6 HAE AR A=
$ I1Fo® 48X 9}, Myxobacteriaxs Ho]lE FooF 3t} u}
2t 2A 27HA 2 YA AFERZE &35t Bz s AFERZ=
434 myxobacteria, ©WE AFE E3MAA HHolz H &7A4
myxobacteriagt ¥ch.” AFZ= 834 myxobacteriadlAE fEA L
2 epothilone®ld} 3= ZHE &35 4L 71 FES Yaspn’
274 myxobacteria®] 7$ myxothiazole]|g} 3= Az} ADA A 3)
B4 AxAE” sA)gk o] 2579 myxobacteriaRE FAke] £
Heg 2= gol MAES °E Al vs <=7 vyt A4

2 dFNAE FU EFS U eE 8§74 myxobacteria®] ]}
ek, Held AA A, 2z dAEe] 97E AWIHAY. 44
myxobacteria®] ¥ L2 baiting methodE AHE3F$3 baiting
methodl AH&E= Held= ARSI A3 E. coli 8] 3% < A%
3] APF A3} myxobacteria 57} 7PF BUY E. colis Yol

o7 HASHY. Hold E. colis patch® 3F baiting methodE E3j

Mo

oftt

194%°] £d4 myxobacteria® ®BNWE Corallococcus sp.,
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Archangium sp., Myxococcus sp.£22 Wo| EIHg. E=
194% % screeningdt 1065 AAWI Myxococcus sp.8l S E
coli, S. aureus, S.cerevisiae, R. rubra, C. albicans 374 A3
o A&5E BE FAFNA inhibition zone & Btk I FAAE
YH6672 7% E. colidl S3)10mmelAte] 23 FFEAS B, o
g4 YH6672 E. coli 84 24 ¥ wiApibz] 333 475 I8
o}

YH6672 AFE oA E2 st A vkt A vk A =3
A AxE Us SAS 7RI den ™ I7) Boke ALAAE FA3%
STt YH6672 AAAI} QdAE, 212 JHE F2EAFS 2T 2
I Myxococcus sp.2 S3Ft. YH667< HA wlekste] MeOHZ}
Acetone22 FE331 EtOAcst H»0, MeOH, n-Heptaneo® #3

f

3l 8 AREE 999, 8 A®&F silica gel column chromato
graphy$} RP-18 column chromatography, sephadex LH-205 %
3 £ 3192 semi prep. RP-18 HPLC=E &£ 23a AA 3}9%ic}.
oA 3o compound 1& EI3}A3L, o] FAHANA 19 FEAZ F
A= F 1Y si¥EE #9 ey EF Img °)3e] SvFer &
A5}, Compound 12 RP-18 TLCHA B spots W R
0.23% e ey 238nmoA | F45 ¥9%vt. Compound 19
1D-NMR spectrum data®lA] 32701¢] carbon® 597§¢] protons
els}g 3L 2D-NMR spectrum datas 3 & F+ZX A, BE 39
t}. o]& uvlglo g MS % IR data®} 34 £3 ZAE E3] compound
1S myxovirescin Ci& 33 ZAAS 9. Compound 1L FFSAA
oA 50ug/discolA 10.3(10.7)mme] inhibition zoneg YeRAT).
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