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Streptomyces sp. AO-05110] M&5H= Herbimycin A
Dihydroherbimycin A2| O|S}5lX EM U ME &M

s - ZME - ZRyE*

CHECHStw HCHfSihS DIMESKHES, "Bl 225 Hio|ris S22t

A==

g Bl M AFFE 2313 3heF B 2 16S rDNA 71 D& 531 Strepromyces & T5H S ot
Y I Streptomyces sp. AO-05112 % = 51 o}, o] FF7} A A8} herbimycin A ¥ dihydroherbimycin A2] 2 7}
A o]3}5tA AR AE FAHS AT F EAL EF A 2ACGA AAS JElen,
dihydroherbimycin A*= herbimycin A°ll ]3] A H 22 £ 4 AN S AU FA =3 & EFAZA
TLC AFe] Rf Fto]l 2Esiot. Herbimycin A%} dihydroherbimycin A+ X Bacillus subtilis ATCC 6633 4
Micrococcus luteus ATCC 934191 93} <3t A8 A& el 9l 3, o2 v| A Eo M= A& S
EF A gdskoh. sk Aol oA F 2L | F Al E 2l A549 A E o} W A F Q] HL-60 A Eof| s A] 7

=g F4 A3 &S b Ao L5178Y 3 P388 Al .5 AH-8-3o] Al E

A4S At 2 AS F 24

<+ A= £4 < camptothecinel] ¥3NA et FAS FAHAE vlad AT EAYS &7 F2L 3
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Streptomycess; T B THL

th(7). Fe] AR 954 olF A 84 Ed9 T
S BAF3 Qed, dF EH S giseus’t 187F, S
lavendulae?} 129, S. antibioticus”} 95%, S. hygroscopicus7}
28652 25 B4 EAS Aiehe AR dEA UTHG).
Herbimycin (Fig. 1)2 ansamycin (14)4|€89] &2 F2 A
2= Aoz AHA S, hygroscopicus AM-3672 2] Bl
S 2RYH Ax &40l e FA ELE HIHA=T(15),
Cyperus  microirias®] TAFE  2]E(mono-cotyledonous ~ plant)#t
Chenopodium ficifoliums-] 84+ 21E-(di-cotyledonous plant)°l]
el FeEd AxEAS et zles2 BRusddt. Agar
dilution methodZ ©] 83+ a4t A ZANM= Sarcina lutea,
Candida albicans, Saccharomyces sake, Piricularia oryzae 2
Aspergillus niger'soll tate] 2FHIC,,, >200 pg/ml) E4-S e}
U= Ao g BuEdch K3 herbimycin A2 tobacco mosaic
virusel] gk A 2495 JEH (6), I EAES BHole A
o725 ¢dHA Q). =, permissive temperature (33°C)°A] ts/
NRK A3E2] Hold FeE p60™ kinase activity2] |39} 7|
A Fge2 FEAZTRE vl Jok19). olw i Ed=E
A8-E  ansamitocin (benzenoid ansamycin), streptovaricn X
rifamycin (naphthalenoid ansamycin) 52 & Aol gle= A
o2 IR 53] 3 Fol HA3lde HT/AE K562
A3z ik 3ket @ HAIES] M APE &3} (apoptotic effect)2}
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NPM-ALK (nucleophosmin anaplastic lymphoma kinase) kinase
o] Aol o3 SUDHL-1 ALZe) A = 5 Be A7} 4
=) I} (18). Herbimycin®] =40 #3)A = herbimycin
B(6)%} herbimycin C (16)°] #-2] AAl, & &4 ¢ 7= 34
o] BEST dihydroherbimycin A(Fig. 1)°ll tdll4]+= proton
NMREA FAE =0 B Bz} IATH).

2 AN = EYF Al8ddA Eed ] sjdelew
B 3 o] = EAS 1,1-diphenyl-2-picrylhydrazyl<]
) 8g olgsle] YABAn). 1 A% RelgFary
herbimycin A$} dihydroherbimycin A7} AJAFE| 31 o]S0] Hik3}
e e S WH &7 019, o] =RolAe e
9] 543} herbimycin A9} dihydroherbimycin AS] ©]3}shd A
2 g AE Gl diste] 7)Eskarat gt

=135

Mz o Uy

ool 22| ¥ ML

Hx ZAA 9] Tst e AA THE EY A E25E o
34 g FHHS o83l 1,000 WATS & EEsIHAL,
o= Bacillus subtilis 2 3l ofst &
XS Yeld T Streptomyces sp. AO-05115 Auksic), Ak
H 5= AuES A5t 0.1% yeast extract, 0.1% beef
extract, 0.2% N-Z amine A, 1% glucose 2 0.1% CaCO, =43
o] =t HARAIZE 100 mi% A 500-ml &-Fe] A} &
Za=el] FES F 240 pm 2719 3 A FEV|E o] g3t
28°Col| Al 7241 3F vl st ATt

FHY K]

[ =

Micrococcus  luteus Oﬂ
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g wgS 3t 51 fermenter (F=LE7)E o] 831H S
™, 0.5% corn starch, 3% glucose, 1.5% glycerol, 0.5% soy
bean meal, 0.5% peptone, 0.1% CaCO, 2 0.05% antifoamer 3=
Ao WA 3L A, EZFES 0.5 vwm, 231 28°C, 300
rpmel A 3 L WA 8Y Bt AABIGATE 5EE A5 o]Q]dle
pHE ZA3HA] ekstrt.

TFo| 54 ¥ 16S rDNA MY ZA}

AdE 750 FEY R EA4S 2AFE] 98 AEdTE
Bennet Wi A|o1A] 14 WA 21 G3F vt §, AR} dv]Eo =
w2 eglen, Ay B Asisk 54 9 3 o84 5] dF
SAE ZARBIATKGS, 12, 17).

TS 16S tDNA 97] A9 ZAFE 918t #5 YEME 9
AuiAed 30°CA 24413 wiF g - 3,000 pmOE A4 &
gsle] 7#S TS TS total DNA extraction kit (Bioneer,
Korea)s AM8-3t] w52 AMAIE #2)9A8t 16S 1DNA &
=& 93 PCRY templateZ AME-3}T) 16S DNA F3AE
Z23}7] 93l eubacteria 514 primer®l 27F (E. coli
numbering 8 - 27 ; 5-AGAGITTGATCMTGGCTCAG-3')%}
1492R (E. coli numbering 1492 - 1510; 5'-GGYTACCTTGITA
CGACTT-3)Z AM&313th. 97] ALD-e BioneerAlol] A1EE ¢
gt AASATE. A= 97] AES National Center
Biotechnology Information (NCBI)2] Basic Local Alignment
Search Tool (BLAST)Z ©]-8-3}o] #2513t}

Ay dFo] TS Bergey's Manual of Determinative
Bacteriology, 8th ed. (3), ISP Strain key (12), Shirling and
Gottlieb (17) Z12]3L Lechevalier and Lechevalier (8) 52| =
o o] Akt

Herbimycin A % Dihydroherbimycin A2| HX|

Herbimycin A2} dihydroherbimycin A+ TRS-3} 7o) AA| =
Aok vjk 512 pH 7.0 ZAH3F F 3,000 rpmollA] 10
7+ A4 sl wAE AASIL o7]d] Y FI] Y ethyl
acetate (EtOAc)E 7}t 3083t FE3I0TE &4 240 2
3 EtOAc T2 2w 7|E o] &3t 3kl rotary
evaporatorZ 40°ColA 7}t 53k 450 mee] FEES AU

L FE5E 24 AE-S 5ml9 methanol (MeOH)ol| =31
acetone (Me,CO)2. 2 33 A]7] Sehadex LH-20 A7 (5.5x40
em)ell FFAIZ] O FLEvZ SEAI A ol §45-2 2ml/
min®] 3L 10 ml¥] EE3IH . oln] herbimycin A #-80] WA
4200141 53 Atole] oA §=E]o] 7}t E53] 125 mg
ZAAES AAth °l5 1ml®] MeOHd| =4A CHCL;:
MeOH(10 : 0.2, viv)2 B3 A]Z] silica gel 23 (1.5x40 cm)l|
FHAZ ¥ FY A= 2 mi/ming] §502 SFA)A, oF
lom¥ g3ttt 1 A7} 7oA 1481 Afo]eo] F-EoflA
herbimycin A &7 /d¥#-0] £&FH Ao o[5S Bo} 19t 5=
S & AF AFE 32 mg] =T BIS Ak

Dihydroherbimycin A+= Sehadex LH-20 Z oA 64914 69
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Fig. 1. Chemical structures of herbimycin A and dihydroherbimycin
A.

H oA EHIUT. 5SS BolA A%t w5 29
mg®] ZAAES ATk ©]E 1ml9 EtOAcel =<l th
CHCI, : MeOH (10 : 2, viv)E2 B3 A]Z] silica gel A3 (2.5
x30ecm)ol] T2 F T SvlAZ 2 mimine] FEo 2 &
ZAA, oF 16 m¥ 35T 29 GRS 120014 17 ¥ Ajo]
3o §EHUT o058 e F 79t w3l 15 mg
AL ©]2 THA] CHCL, 1miol ¢ ¥ CHCL, : MeOH
10 : 02, vw)Z BE A7 silica gel Y (1.5x20 cm, vAv)©l
FHN 5 Y AR 1 mUming] 502 §EA1A, 10
ml¥ 3T 250041 319 AlelellA] A4 o] EEH A
3 O)JES Y 5T & AT AEs] 10 mge] A BHS
s UM

A k5 H herbimycin A9} dihydroherbimycin AS] <% &
¢1-S- 9J3] HPLC (HP - 1100, Hewlett Packard) ¥-41& 2|8}
ATt WA herbimycin A A|EE 1 mg/ml®] FEZE acetonitrile
(CH,CN)ol| ¢ 20 plE injectiondt ¥ p-Bondapak C,, Z (10
pm, 3.9x300 mm, Waters)2 ©]-83F 20%014] 90% acetonitrile2]
linear gradient§ ©Z 1 ml/min®] 402 =3} 270 nmoj| A
9] chromatogram-e #Z3}HTE Herbimycin A2] retention time
< 153%-0]0HFig. 2). T3 FFEAT}] HWE ) Sigma
Chemical (St. Louis, USA)Z%E] T43F herbimycin A9} o] A
FHol A AE herbimycin AS ZHZ} [ mg¥ 2 ml9] acetonitrile
(CH,CN) o] o A7) 2oz F45 Axp & peakZ YE}
wormg B AFoA AAZ herbimycin A7} AAENS &

S

tlo 1o
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Fig. 2. HPLC chromatogram of herbimycin A.

Q13 th(Fig. 3). Dihydroherbimycin A+ 0.3 mg/mle] FE=Z
acetonitrileol] =] herbimycin AS} FU3F ZHO 2 HA8- 2A|
&}e] 247 nme] chromatogram=- #2311t} Dihydro-herbimycin
A9] retention time< 12.0%-°]%] r4‘(F1g 4).

o|&sty 2Y
Herbimycin A 2 dihydroherbimycin AS] BN =4
s Algael 2 A8 1 mg¥S #3 U MeOH 1 ml¥]

2 9
2 7
sol 93] %91 F FAL FRAYUT 0122 0T 2YH

Fzo| ¥ 108 992 AHAN T Bacillus subtilis R
Micrococcus luteus | 3} A8 =359}
pH A SAE Qsi= =018 AldHol| A& I m

3RS MeOH 1 mS 7}8ke] =o]a, 0.1 N HCl 2 0.1 N
NaOH ©]-83}o] pHE 204 10704] 2291 Zpo|7t s =
g & DESIATE o)AS A2olA] 24A3F WA & 0.1 N
NaOH$} 0.1 N HCIE o]-8-8t F3pA7] v 5 ol o
ste] gt &S S8

AAE herbimycin A2} dihydroherbimycin AS CHCI3°ﬂ =]
silica gel TLC plate F,y, (0.2 mm, Merck)el|l &3} 2}5 &
Wz ANGE & R, #e F3A ©lelA KMnO,, H,S0,,
ninhydrin 2 Sakaguchig ] A|¢kS ©]83le] ER] WS
=1 skt

%ol FT-IR spectrum, UV spectrum, ESI-MS spectrum 2A]
3193 1 AFE STN (The Scientific and Technical Information
Network) data base®] CAS(Chemical Abstracts Service) online
AMES At AAlE F4kst =2o] herbimycin A B

DADT1 A, Sig=270,4 Ref=off
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Fig. 3. HPLC chromatogram of herbimycin A plus herbimycin A.
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Fig. 4. HPLC chromatogram of dihydroherbimycin A.

H]Z).

MX

dihydroherbimycin AYS AT (=%

& &) Z4M

St &) &2 AutAEQl paper-diskH<S ©]-8-3}T}. Test
organism?l Bacillus subtilis ATCC 6633, Micrococcus luteus
ATCC 9341, Comamonas terrigena ATCC 8461 2D E coli
(NIHJ) No. 34 59 Al nutrient agaroll A B Y&}
Aspergillus niger ATCC 6272 2 Candida albicans ATCC 7491
59 #%o]= Sabouraud agars ©]-8-5t] Mt AEE
Z+Z} 1 mgS 1 ml2] MeOHO %<1 ¥ paper disk (ADVANTEC,
A7 8 mm)oll 50ul (50ug)S FFHA F, A4 test
organism®] EE agar platedl] &&F kTt Al 37°CollA] 24
AR iSRS FFol R 27°Coll A 48413F w5 A
e St A AL AAIge] A S SAst gRlet

}}?} o]l =40 Alghe] H9t M E(A549), AFFLHHE-C-1-
), T HT—29) 2 EH M X HL-60) 52 Aoz AA

01—93\——13]] O]5& BF ATCC (Rockville, USA)ER-E T8}
ALESER T, 4o ARE-E  camptothecin (CPT)T} 3-(4, 5-

dimethyl-2-thiazolyl)-2, 5-diphenyl-2H—tetrazolium bromide) (MTT)=
Sigma Chemical (St. Louis, USA)2] A& AR5}

g A HIollA, A549, HEC-1-B} HT-295-2] AlXE= 5x
10° cells/well =2, HL-60 A¥E= 1.5x10* cells/well®] =2
96 well platedl] platingdt ¥ 7} A|l85 l':Ei 7¥3t tRe-
5% CO,, 37°C2] Z71oA] 48A1ZF vlgg & MTTH(11)S.2
=4 Al 24S Brtsksth

M= =M AIE

In vitro 873 AN o] MEE 0|83k vhgolmg XMelE o
FIARIA AZ F700 A AUAE ER1sH] A w20l
A e leukemia AEZQ] 15178Y 2 P388 (ATCC, USA)S
o] g3t AXE =44 AFES TS 73] A widste] A
I A7) AEZE RPMI 1640 BJA](10% fetal bovine serum,
gentamycin 50 ug/ml $-HZ 3129381 2x10* cells/ml=] Al 31
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ME F5AS AZ3}. 96-well micorplatedl] HF TEZ 3]
H AEE 20 €31 A7]e] HE FHA 180 WE 71sk
37°C, 5% CO, WjF7|oA 72417 Bt st & MTTHS =
=2 Azl 24S SHs

2 3

HE 7#Fo EM A SF

B 50 ¥A} AR spiral FEE e 20 7 o]
FApLE QA= AATh A= vjzmele FUS 2t i,
uH] F 04 - 0.6 um Zo] <F 04 - 0.9 um?] BRI o)) A
2] 2 Asled 5448 B3 23} starch, casein, gelating 7}
F3)8}aL catalase®} indoleS A= Ao 2 VERITE Skim
milk coagulation testol] A= ¥4 W8-S RO, NaClol|] thsh
WL 3% olstaict A #HA =9} pHe 242t 28°Ce) pH
70013 melanoid AAE AAJEHA] Ut

g o)8-4-S ZARE AF sorbose, sorbitol, inositol, L-rhamnose
9] o] &AL Qe Aoz Yehtorn, 1 99 D-glucose, L-
arabinose, D-raffinose, D-xylose, D-fructose, D-mannose, sucrose
SO FE2 o8 F e A OE YELith

Whole-cell hydrolysate = ©]83%F A8 4 Az} LL-
diaminopimelic acid (LL-DAP) @ glycine®] HAZE I B = A
XHo Type 192 & 5 AT, AL 2= anteiso-15:0 (12-
methyltetradecanoate) 2 is0-16:0 (14-methylpentadecanoate)®] 5=
2 Aako g FFEQIT) 168 DNA 97 MEL oy F7Fe
Streptomyces TTFE FL FAIES HYATF <F 380 bpe] H
A1 Gt HUEHA OB R species FoXY] T o] F
o] AR ZakqAct. ool B8t 73 547 16S 1DNA &
7] A FAMES vl"g o2 o] A= Streptomyces sp. AO-
05112 8rgstaitt.

Herbimycin A ¥ dihydroherbimycin A2| O|S}5tH S

gteyd S o83 4 P Aol herbimycin A
£ 10%-0] A7} 3PEA <k 40% o)) Bl AN BT
50%-0] A7} & w7k F 50% olde] gL FAEA oY 60
Fo] Ae uj= JAE BAo] 40% o|3tE F2 3] Yolgo] #
2%tk Dihydroherbimycin AE 10%-0] A3FaAA 10%7} %
T B 29 2dE Hilou, O % 607 80%7t He
HE FYE FASHNCEE herbimycin Aol B8k Hln A <k
A3 B2 AR EH T

[e)

o] 7 S Hou) pH 8 ool ] AYelA F

Kor. J. Microbiol

Table 2. Color reaction of herbimycin A and dihydroherbimycin A

Test Herbimycin A Dihydroherbimycin A
Molish Negative Negative
Sakaguchi " "
Ninhydrin " "
H,SO, Positive Positive
KMnO, " "
DPPH " "

A%t Aol AAo] AAFQIT) Dihydroherbimycin A 9] pH
8 ool ozt GoollA [E FAdo] hHs] dEE Aol
DEE YT} o] 2A] herbimycin A} dihydroherbimycin A =
23 B9 pHolA= vl kst ovt ] ge] pH
NA= v BRPg3 B4R FAE AT

TLCE $J3] herbimycin A9} dihydroherbimycin AS 2% A
N SulE HURAIZL A, Z424e] R, k2 Table 13 o]
CHCI, : MeOH (10 : 02, viv) &% &vllollA 021 3 0.14,
CHCI, : MeOH : acetic acid (10 : 0.5 : 0.1, v/viv) E3-8vlollx
0.68%} 0.29, EtOAc : benzene (5 : 5, viv) S0l 0.229}
0.05, EtOAc : n-hexane (10 : 1, viv) E3r8ujol-= 0.599F 0.31
o]%lt}. Dihydroherbimycin A7} 25 Z7 &ujAdA o we
R, #% YERH AL herbimycin ARTH F40] =& Fx2<)
E4o 7118 Ao AR Z4F AFS ol 87 WA v
&2 Table 20 A]ataiet. =4 ¥-8-°] KMnO,% H,S0, A1
e R5E PAL, ninhydin ADAHE S4E e,
Molish & Sakaguchi ¥+-3-o|X% 402 YEePd=t], o|2A] &
A5 9 Fohly] 2L 3 A7l Bl B e B
A= FAEU
a3 gy

Herbimycin A9} dihydroherbimycin AS] &=t A3 Table 3
o el ATt o5& EF Bacillus subtilis ATCC 66333}
Micrococcus luteus ATCC 93419] taflr= ksl 842 el
O} 1 ¢]9] thE Gram ¥ Alet, FFo] B GRS disiA
= Al 24 YA it

sot g

Herbimycin A®} dihydroherbimycin A2] 217 ¢+ A|3ZZ=0 o
3k Z2] JA AL ¥F EAZ AE-H camptothecin®} H] L3}
Qiq-(Table 4). o] 7)o A herbimycin A} dihydroherbimycin AT
WA9F M| 3 (endometrial cancer cell)?] HEC-1-B, W A X
(colon cancer cell)?] HT-29¢ tialiA= A9l F&53tE o, =
&+ ME(lung cancer cell)] A 549 A|Xo) tisi= 4 - 6 HlF

Table 1. R, values of herbimycin A and dihydroherbimycin A on the silica gel TLC plate

Solvent system Herbimycin A Dihydroherbimycin A
1. Chloroform : Methanol (10 : 0.2) 0.21 0.14
2. Chloroform : Methanol : Acetic acid (10: 0.5:0.1) 0.68 0.29
3. Ethyl acetate : Benzene (5 : 5) 0.22 0.05
4. Ethyl acetate : n-Hexane (10 : 1) 0.59 031
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Herbimycin AS} dihydroherbimycin AS] EA 2L 84 51

Table 3. Antimicrobial spectrum of herbimycin A and dihydroherbimycin A

Test microorganisms

Diameter of inhibition zone (mm)
Herbimycin A Dihydroherbimycin A

Bacillus subtilis ATCC 6633
Micrococcus luteus ATCC 9341

E. coli (NIHJ) No.34

Comamonas terrigena ATCC 8461
Aspergillus niger ATCC 6272
Candida albicans ATCC 7491

11.6 11.9
11.0 113

=, W38Y A X (leukemia cell)?] HL-60 A3l tallA= 1,000
wll o] et S A3 44 et

M= =M

L5178Y 2 P388 cellS ©]-&3H herbimycin A9} dihydro-
herbimycin A2] H|XE 542 Table 59 A3t} Herbimycin
A9l L5178Y AlZEe] digh AE A4 W AgAAA
cyclosporin Aol I3 =AA|TE FHFAR] tunicamycin 2
cycloheximide2} @A camptothecindl] Bl = AASHA &
Al YERTE P388 Azl tdli A= cyclosporin AR.TF 78R 9k
camptothecin . TH= &3t M| A4S KT Dihydro-
herbimycin AT herbimycin Aol HIS|A] P2 AE =4S HEY
+d £3] p388 Aol thHE nystatinS A|9]3 ZE oA

Ho} oFst M| 548 YeR I
o E&
A o7 PP uo] AR T gl gsleir) a
Fel2 AZ49 FEEL ansamycinFo] EAZ EFE=0,
[

herbimycin®} $H7 geldanamycin 2 macbecin 1 5 22 EZ 9]

Table 4. Anticancer activities of camptothecin, herbimycin A and
dihydroherbimycin A against human cancer line (IC,, M)

Human cancer cell line

Compound A549 HEC-I-B HL-60  HI29
Camptothecin 26.5 98.4 22.0 442
Herbimycin A 450 410 <0017  5.64
Dihydroherbimycin A~ 7.67 260 <0017 420

Table 5. Cytotoxicities of herbimycin A, dihydroherbimycin A and
known antifungal compounds

1C5o (M)

Compound L5178Y P388
Antimycin A 0.54 0.36
Nystatin 4.86 >100
Tunicamycin 0.049 1.83
Cycloheximide 0.035 0.10
Cyclosporin A 14.6 5.65
Camptothecin 0.055 0.37
Herbimycin A 0.12 1.74

Dihydroherbimycin A 1.02 14.5

deA ATHE). B AFAY FqisEA 7 oA A=
=do] gAEx Eslal 7]Eo] &# 2 herbimycin A9}
dihydroherbimycin A°] WA= AT}, ole]gk AM2 Tt 717
B8 58l BRIFEITE & UV-Vis spectrumllA] herbimycin

= 270 nmol A HUIFHF=0,,)E HERNAAL 392 nmol| A=
EAAR FEEE JeERET o= Omura 5(15)9] 239t
443 sl AgAnk AAE F 7FA EZ 9 hydroxyl
group®] EA| JFEI7} IR spectrum Ao A] 3] FEE Gl
Y, g2 Z87]59 spectrum> AL LA #EEH ST
ESI-MS #4014 HAE Z} B89 B8 2jo]7} 22 9l F
QA A9 TUT pattern®] fragment peaks©] FEE AT
o] Anz F Edo] A4 fAkgE 2o EAHQS 4
g5 AT = FH).

HPLC 27 7 £4 25 o 938 ASHY] & ¢
AAE RS & = AU o]ul herbimycin A2] retention time
L 153 H22% dihydroherbimycin A2] 12.0%-] HIS|A 2
<H(Fig. 3), °l& HI=4 HAEE o] &3t T vl =704
dihydroherbimycin A2] =Ado] A¥oz & Ao7 FHT
= AJJY TLC oAM= vt 714] o]f-& dihydroherbimycin
A°] T & R k& Btk

G EREA L F B2 BT I ¢ HElg ol
xRt w-p- oFsHAl SIS, o] Omura S(15)°1 <30
uhy e A A3 (MIC ; pg/ml), Bacillus subtilis PCI 219
(>200), Sarcina lutea PCI 1001 (>200) L Escherichia coli NIH]
(>200 pg)t wi-¢- FAKSE Aow, A SHRE 9 IS fIsiA
= AEAE AU HASEREHY NEL F52A4 2 5
A28 o] E=Q)Eojor & Ao 2 ArhE it

g B L AXE A AYel H WA herbimycin A9}t
dihydroherbimycin A= X5 S22 AFE-E camptothecino]] H]3|
AE 548 ve v gt E4L s 22 2l FHUh
Camptothecin® <= camptotheca W5-2} ©}A]¢} nothapodytes
oA WA 382 topoisomerase 1S Ao ZH 7F3h
ot BAE veple 242 gEA Aok @). °1EZR Fits)
A2 2387 o] 29 herbimycin A9} dihydroherbimycin
A7} oFa o} QP o] SN AR A ThsAdE B

FE BAE HpE F e ZoE wdEu itk
Herbimycine tyrosine kinase AS|A| 2 AES] APE3} A3
H Aoz I#A ot «dF ¥ AZY HlE(Colo-205)2]
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apotosisE FFZa}A]vH(10), YFAE U937, HL60 59| W &

& AEANA= ser kinase p53/p56 Lyns A3} apoptosisE
ARk R uEJTHQ2). == 1kB kinaseS A35}e] NF-«xB
OoEA FAA IS Yol o 2N dFS JAIRhE Has
ATH13). L o]2f3 BAEo] st D7 AT o] U=

A= QA QA ke AR o).

Dihydroherbimycin A®l] #3|A= o}&7kA] 1ZE Al o)
g 3o Aoy siks) g4 9 V1EF A 40l gk B
7} glom o] ARolA g S} ME Ao HEE By
Qi) E3] dihydroherbimycin®] herbimycindl] HI3|A © Q4
o e ME HAS AYe ZoE e o g &
20l A7E 8 & 7B A= =2 E AlE HU
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ABSTRACT : Chemical Characteristics and Biological Activities of Herbimycin A and Dihydroher-
bimycin A Produced by a Soil Isolate Streptomyces sp. AO-0511
Hung Bae Chang', Se Chan Kim', and Jae-heon Kim* (Department of Microbiology, Dank-
ook University, Cheonan 330-714, Korea and 'Korea Bio Polytechnic College, 315-1 Chae-
woon-ri, Ganggyeong-eub, Nonsan-Si 320-905, Korea)

A streptomycete strain was isolated from the soil samples from Korea. The chemotaxonomy and 16S rDNA
sequencing confirmed that the strain belonged to the genus Streptomyces and we named it Streptomyces sp. AO-
0511. Two antibiotics, herbimycin A and dihydroherbimycin A produced by this strain were tested for their
physico-chemical and biological characteristics. Both compounds were stable under acidic pH. Dihydroher-
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bimycin A was more heat-stable and polar compared with herbimycin A. Only weak antibacterial activities were
detected against Bacillus subtilus ATCC 6633 and Micrococcus luteus ATCC 9341, However, herbimycin A
and dihydroherbimycin A showed strong inhibitory activities on lung cancer cells (A549 cells) and leukemia
cells (HL-60). The cytotoxicity was determined using L5178Y and P388 cell lines. The results showed that her-
bimycin A and dihydroherbimycin A had lower toxic effects on the cells compared with the standard com-
pounds, comptothecin and cyclosporin A. Therefore, both compounds could be good candidates for the
development of new anticancer drugs.



