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Abstract

-One hundred and one actimonycete strains were isolated ﬁom soil samples of Maewong National Park,
Thailand. These strains were grouped using phenotypic chemotypic and genotypic characteristics into 6
groups. Phylogenetic position, chemotaxonomic analyses including some phenotypic characterisation
- revealed that the repr'eser_ltative strains in each group belonged to the members of the genera
Streptomyces, Micromonospora Nocardia and Dactylosporangium. Here, we found the strains MW4-
36 showing morphological and chemotaxonomic characteristics typical of members of the genera
Ddctylosporangium but which was genotypically and phenotypically distinguishable from all
recognized Dactylosporangium species. Therefore, the strain MW4-36 were judged to represent the
novel species of the genus Dactylosporangium for which the name Dactylosporangium siamense was
proposed. Furthermore, the fermentation broths of these representative strains were extracted with ethyl
acetate and were tested for anﬁi-microbial activity. The resultsl showed that more than 83.9% of
actindmycete strains exhibited the anti-microbial activity. Antimicrobial assay-guided fractionation of
the ethyl acetate extract of representative actinomycete isolate KP8-1 yielded the known compound,
geldanamycin. Based on these results, it could be concluded that actinomycete found in Maewong
>.National Park is very great and should be represented an excellent source for the discovery of bioactive

compound.
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ATCC = American Type Culture Collection

B. subtilis = Bacillus subtilis

C. albicans = Candida albicans

DSM = Deutsche Sammlung von Mikroorganismen
E. coli = Escherichia coli

EtOAc = ethyl acetate

ISP = International Streptomyces Préject

M. luteus = Micrococcus luteus

MHA = Mueller-Hinton Agar

MRSA = methicillin-resistant Staphylococcus aureus
nm = nanometer

NSA = Non-Streptomycete Actinomycetes

~ Ps. aeruginosa = Pseudomonas aeruginosa

SDA = Sabouraud Dextrose Agar

TSB = Triptic soy broth

Uv= Ultralviolet

L = microlitre
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Genus Typical morphology Wall chemotype SuQar paftem Phospholipid tybe

Streptomyces Chains of spores on aerial | - PIl
hyphae

Micromonospora i Il D Pll
Branched, non-fragmenting
hyphae, aerial hyphae scanty
or absent

A;:ltinoplanes Il D Pl
Branched, non-fragmenting
hyphae, aerial hyphae scanty
or absent

Nocardia Unbranched-branched % A PIl
fragmenting susstrate and
aerial hyphae

Actinomyces A - Pll
Cocci-irregular rods-branching

‘ Thermomonospora n C PIV
Single spores often in cluster

Actinomadura \ 1 B Pl
Short chains of arthrospores

Streptosporangium Stable substrate and aerial ! Band C PIV

and Microtetraspora mycelium

Frankia Multilocular sporangia 1] B,CandE Pl

Nocardioides ! - Pl

~ Branching, fragmenting

mycelium with aerial hyphae

Actinobiapora : v . PIV
Pairs of spores on substrate

Glycomyces Short spore chains on aerial Il D PII
hyphae .

Intrasporangium Fragmenting, branching | - Pl
mycelium

Kibdelosporangium Aerial sporangium-like % - A " Pl
structures - -

Kineosporia Substrate mycelium | - Pl

Nocardiopsis Fragmenting hypae. n C PIN

Sporichthya 1 - ND

Aerial mycelium, motile spores

* Novel sugar pattem comprising arabinose, galactose and xylose

ND, not determined
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Compounds Strains Activity References
Abyssomicins (1) Verrucosispora sp. Antibacteriai A Riedlinger et al., 2004
Aureoverticillactam (2) Streptomyces Anticancer Mitchell et al., 2004

aureoverticillatus
Cebula'lctams 3) | Saccharopolyspora cebuensis Antibacterial; Pimentel-Elardo et al.,
Antioxidant 2008
Caproiactone;s (4), Streptomyces sp. Anticancer Stn'tzke et al, 2004
Chandrananiﬁlyciﬁs (5) | Actinomadura sp. Antialagl; | Maskey et al., 2003
Antibacterial;

anticancer; antifungal

Geldanamycin (6) Streptomyces sp. Antibacterial Suchada et al., 2006
Proximicin (7) Verrucosispora sp. Antiicancer Philip gt al, 2008
Ikarugamycin (8) Micromonospora sp. Antibacterial, Bruntner et a?., 2005
antiprotc;zoal, '
.Antiulce;
Chloro- Novel actinorhycete Antibacterial; | Soria-Mercado et al, |
Anticancer

dihydroquinones (9)

2005
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M1519N 2 fﬁﬁﬂ3Jf]ﬂfﬁ'ﬂ’l\‘l‘]f'llﬂ'lW‘V]ﬁi’Ni]Tﬂl‘ﬁﬂll@ﬂﬂiuuﬂﬁw (%9)

Compound

Source

Activity

References

Diazepinomicin (EC0-4601) (10)

Micromonospora sp.

Antibacterial;  Anticancer;

Anti-inflammatory

Charan et al., 2004

3,6-disubstitutedindoles (11) Streptomyces sp. Anticancer Sanchez Lopez et al., 2003
Frigocyclinone (12) Streptomyces griseus Antibacterial Bruntner et al., 2005
Glaciapyrroles (13) Streptomyces sp. Antibacterial Mache;la et al.,2005
Gutingimyein (14) Streptomyces sp. Antibacterial Maskey et al.,2004
Helqginoline (15) Janibacter limosus | Antibacterial Asolkar et al.,2004
8-amino-[1,4]diazonane-2,5-dione | Sreptomyces acrimycini Antitumour HernAjndez et al, 2004

(16)
Saliniketal (17) Salinispora arenicola Cancerchemoprevention Jensen et al., 2006
Komodoquinone A (18) Streptomyces sp. Neuritogenic activity Itoh et al, 2003

Lajollamycin (19)

Streptomyces nodosus

Aritibacterial

Manam et al., 2005

Kwon et al., 2006

Marinomycins (20) ‘Marinispora’ Antibacterial; Anticancer

Mechercharmyeins (21) Thermoactinomyces sp. Anticancer Kanoh et al., 2005
leucyl-4-hydroxyproline (22) Sreptomyces sp. Antitumour- HemAjndez et al, 2004
SalinosporamideA (NPI-0052) (23) | Salinispora tropica Anticancer Feling et al., 2003

Sporolides (24)

Salinispora tropica

Unknown biological activity

Buchanan et al., 2005

Trioxacarcins (25) -

Streptomyces sp.

Antibacterial;  Anticancer;

Antimalarial

Maskey et al, 2004
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3.1 msifiveied1e matenuaymsfiaineniye
3.1.1 MsuAIeeng
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faetrefuny 1dun AuuSHUgREUIMITALNWA lumsdnuiasaiisztimsinuaIeen
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Uszanar 4 esmuwaied aunsEReBenTEUIUASLendD asin1sde pH wosAua1uItued
Enokita et al. (1986)

3.1.2 MIUENIED

T
= =

14
NITUENITOLOAR TN - flaeriwedsAumanlfudsigungivewasiu
v 2 b }4
NTLUINNIT physical treatment LLQE chemical treatment ﬁi‘iuwwmz%mmazﬁfgauuq INUUNINIG
’ v
= o

k3 ° ¥ 1
oo 1ae35 Spread plate (Tortora ef al., 1995) Tagiindaoe1d 0.5 nsu lalurasanaaseninh
' ¥ \
nduUsInEeSI 4.5 Jadaas waulfididunnziforedeszay 100 uag 1000 W e
A15AzAUFI0619 0.1 TofanT LAINAEUUDINIS humic acid-vitamin agar 1AZ/A3901M157
3 a dy 1 £ ad 1 vyl ad . o
mangaruaemInsyveuFe lulraragafwaumsiiime  Uuingungidnmingmuduna
{ 4 1 o ¥ —y QJ
21 Su ey InTatifidudnunzmmzvoudousazana  Mnsusnieldusgniuuems
Yeast extract — Malt extract agar % -
3.1.3 matfuSneurenuians
9 3 @ & a oA a = g o 14 .
dmanusasure lugduuve s @esigungldl -~ 4 sermuwalied  AUITNYIADY
TEUIUNTT deep freeze Tu 10% glycerol
3.1.4 nsfmte i TuA
N A a @y
MIMTAEUFOUUD NG yeast extract — malt extract agar IagMIVALUITUATUASIBTIATWY
= £ I g = o A SIA,{ a
uuINUNINURUMTHDnve Uiy UuiAeeT 30 osruralen w14 Tu (e lMiFenanmITIaY
! Zl’ 1 éj 1% § 3 a s Sy a =4 a Y 1 dy
undestiudlufiodu miuasnaeumsndasshlignialsyiuns inadeu 5 wila 1dun Fe
Y °
Staphylococcus aureus NaovuNAagau (MRSA) Bacillus subtilis ATCC 6633, Pseudomonas
aeruginosa ATCC 27853, Micrococcus luteus ATCC 9341 Uag Candida albicans ATCC 10231 Ty
14 3/ H [
- minyaunidnanenl¥Fauazfudunsininfuniveudouniiqe  udauunlingungil . 37
8/ 14 3/
parniaer WK 1 U asnaeumstuiuieydunidnadouTainszeznoinuuiveuis

= d.a ad a 'Y
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= a &
3.2 MIANBIDYNITNIF IHUDUYD
o o/ = 7 \ dy 3 dy
M lneordumsfnpdinyuzae qveaonall
S L7 3 . o = a = =
3.2.1 ADHAENNTUGIING NMS0IY a3TInewazunl
v a A { o ,
- asrvdoUdnyaenIMTeiy lnsRsuFouuemisiidimuasglu International
Streptomyces Project (ISP) AN 9 Tn873% Crosshatch streak (Shiring and Gottlied, 1966) #37IHR
a & =t oY -t -y . ' v a Yyva w
Tasgnsiesey Heuazfveslnlaliamiuy Fvoslnlafidarsunrsningazaiidifisuny
ﬂizﬂmﬁmmgm (The Jacal Color Card L2200, Japan Color Research Institute) ma%@,ﬁ’ﬂymwm
dulouazmyadwalosarumaila Simple “inclined coverslip (Williams and Cross, 1977) 917799
o 2 .
SnuazvouvediondoganssmiiazaswaoudnymzaloivouFeday  Scanning  Electron
. - ey s & A awv a 4 -d - 4
Microscope  (SEM) ~ laedBnmisuesgudinieiiodseimermansiozmalulas  gwiaensal
UMINdy Sn¥asn s InewasFuadviimsasoroumsaateutls msaelafu msaate
irag Tas msaate Tdsauluuy (Williams and - Cross, 1971)  m1yAAINIMAY A133A% Iasn
(Arai, 1975) m3nugangll msnuinde manuanuilunse-a1e taznisIunaan1suey (Shiring
: y 1 ¥ 1 U o_ o 4 T
and Gottlieb, 1966) nmIAnyHagamsasanguigedunguang uanhdumuveuFoudas

A
aguudne lududely

3.2.2 Anmnaaniiniseynsuisuinfiveute (Komagata and Suzuki, 1987)

\\: N |/ 2
HuroRunu uuAEATUNINZIABAYD IUDIMITINGY Yeast extract — Malt extract LU

H
=)

A 1 a Y [~ o 0 [~ a d’i’ - o Y s 9
HNIDUVET NYUHNDUNDN W 4 u Wmsinufyade lagns centrifuge llﬁz'ﬂf]clﬁlclfﬁﬁll'ﬁﬁ

a U
4
=} [

9y . ) ¢ 14 a - d d’l’ 4
nolAA NI U (Freeze drying) Wuaaauis lnareuniveynsuisuniivousonsil
32.2.1 mynnzinlasad
¥ ) '
599901 Diaminopimelic acid Y941¥9 Iavaaioiadiianay 6N HCI #1100 v
[ o o 1
aiFea Wunat 18 937u9 ud i1y spot YUY TLC (Merck No. 5716) Develop #28methnol -
water - 6N HCI - pyridine(80:26:4:10) 1% 0.5% ninhydrin solution 1 n-butanol WHLA IFANNTOUR
100 99U aITET 2-3 W19 1D spot MAAYUIALLAY standard
3.2.2.2 MTAATIEH Whole cell sugar
o s Y- Y = = = <
vusadudanlelas laddae INH,S0, igangh 100 ossruwaied U 2 4310
v . 1 [
AalfduudPaiy Baom), uazil§y pH oglugas 5.2-5.5 i luilumes gaio1 supematant 117
¥ o F4
TRuds azaregwne iy spot 84UY cellulose TLC plate develop @2 butanol - water -

a

pyridine - toluene (10:6:6:1) Wif¢ acid aniline phthalate BTGV 100 DesIATOR UM 4

u

A oA d' a o
UIN INYU spot NINANY standard

3.2.2.3 M3IUATIEY Polar lipid
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o

@363 polar lipid 91AMSEAAAAAUNIAIY methanol Tigungd 100 DA
14
=Y w 1 I'4 . ]
wadea Wunar 5 wi NlFEuudrasanedluchloroform NT0ININLFAA(debris) 89A 111015
o b
partition §7¢ chloroform 11¢ saline 115U chloroform lt/szimelRuts azared1dae chioroform -
methanol Lmzﬂﬂﬁ]iﬁl’l’e}&hﬂ spot 891U HPTLC (Merck Kieselgel 60 F,,, 10x10 cm) 111115 develop
2 1NN (two-dimensional development) A28 solvent system 2 FHA f10 chloroform - methanol - water
(65:25:4) 11ag chloroform — acetic acid - methanol - water (80:18:12:5) LL?’iI’JWuﬁJ’JEJSO% sulfuric acid
pas o =) o s o aa d?
pufiguungil 150 sesruaaided (Hhuan 5 Wi duna spot NAiATY
3.2.3 NSRS wﬁ DNA base composition (Tamaoka, J., 1994.)

- ¢

3.2.3.1 mten DNAuazhlAuSgnd

| o P ¢ 4 &

Ae%e11 Yeast extract — Malt extract broth 1Hum1 3 3 imsinuReuvouas

N i 3

81980 saline-EDTA hldiwadiianday lysozyme 110 Tris-SDS solution 31Nt iAA0 phenol
1A chloroform ANAZNEY DNA $78 cool ethanol fi1vA RNA tazlUsAu A2un151A RiNase
solution ll@¥proteinase K 1tagiA1 DNA #1 14 197 —20 ssauraidos 11 ethanot

3.2.3.2 MmNy

a ! \ . 7
19344 nucleoside Y84 DNA usiag 1o Taan 910015 18 1A 1ad 10 LU heated DNA (1

=

mg/ml) 896 10 L nuclease P, 1uiigainadl 50 saswaidon duna 1 $2Tue uazlalas ladde

(1

&10 10 I alkaline phosphatase figmngd 37 ssm@aiFon iShinm 1 9973 udaS e lFnse
#1v HPLC |

324 msdmneAsiduausmefuelug 165 rRNA gene Hiazmsinsizrme
ITans A
' 111 DNA #ien’l8 (Tamaoka, 1994) 37ftna/S1719: DNA 11529 163 rRNA gene 1ns
14 Universal primer ‘ﬁ’]ﬂf] ﬁ?ﬂﬂum?m DNA Thermal cycler (GeneAmp PCR System 9700; Applied -

{ ‘:I b o = Q( = -]
Biosysterns) 16 tRNA gene NifinilSunaldozgailfusamiuasimszidwuwaTnsld B

~ PRISM BigDye Terminator Cycle Sequencing Ready Reaction Kit (Applied Biosystem) favilang

Y

To'lnafi IdezgnihmsilSeufioy  uazalignment uwutiang To lndlugudoyaves

. b4
Genbank/EMBL/DDBJ 1ag 1#BLAST n program (8% alignment software (1unsdlfl1l% CLUSTAL W
-program package) s‘ham%’eymﬂu multi-data set LBLAF1S phylogenetic trees 11 MEGA software
9 =h1 v

program version 4.02 liaz3ins1eHYoya 14

v

3.2.5 Photobiotin labeling DNA-DNA Hybridization

3.2.5.1 Immobilization of DNA in microtiter plate
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Nga 100 LU YDIN1T0EDY heat — denatured DNA (1 [Lg DNA / well) U84 type
strain, control DNA (calf thymus %50 E. coli) Ry DNA ‘UENL‘?:E) unknown ﬁu"l,”fﬁqmﬁqﬁ 37.99MM
At 29910 damensazay DNA 1Tuhe d1dae pBS Uaoelfuded 45-60 DI UVAITUT

‘ 3.2.5.2 DNA labeling with photobiotin ( DNA probe )

M3ONTSAZA1Y DNA 109 type strain Tinnon eppendrot PumIsayaY
photobiotin Warylidfy udnilunaluiuds arSudadesdiouasainnasn sunlamp 1
0.1M Tris-HCI buffer (pH 9.0) itai¥ n-butanol i’ﬂuﬁ"na vortex ’flum‘éaaﬁ 12000 rpm H1U 20 WA 1
MIALAUTUIURG 1B n-butanol uazium3eBands ﬁaﬁﬁazaw%”uuu\ 11 DNA fifanan
wdlduluiuden 15 1# FldBuedeiadauaziinly sonicate B A hybridization
solution ' ‘

3.2.5.3 Prehybridization _

HUATITATNNY prehybridization mmiawqmm plate ﬁu”l”ium 1 ‘I?’JTJN ﬁ
9N Qid1MTY hybridize udamasazanefing |

3.2.5.4 Hybridization

ﬁﬂﬂﬁ'ﬁﬁzmﬂ‘ﬁ'wfm DNA probe U914 fype strain aauﬁ'awqu e plate ABLHY
wanaiin vy Biigamg@fimnzay 12 42100 adaiemsazaned

3.25.5 Dete’étion of biotinylated — DNA annealing to immobilized —- DNA

Lﬁammiﬁzma.hybridize fauda dre80 02x8SC 3 ASe FumIsAzatY T Bovine

serun albumin (Fraction V) , Triton X — 100, PBS) 11137 30 esmumafoa w10 Wi m
A15aLa0 T s

Colorimetric method : ANT15AZAY streptavidin-peroxidase lu PBS AU 05 %
BSA 1Tl 37 esmuwaiFea 1 30 11 udamensayaeia tazdidie PBS 3 ade mmfmau
3AYAN0 tetramethyl benzidine — H,0, 1l 37 pertuwaiFoe 11w 5-10 wnfl vidaesazaeddi

aaa 9

Yy o .
ufrianuduvosday microplate reader (630 nm) wyaURAseIRIwAITATAIE 2M H,SO,

i [~ o { - 1
fsazawziAsutudivdowd1annuidud 450 nm vz 1da 1Ny
1137 1UIU Homology % = (Ve = Veantrar / Vigpe sirain = Yeantra) X 100

. - . o ¥ ¥ oy o ¥
HA9INNISANET DNA relatedness 3za@usaigoiiondnyaiveude 1a mnasefiwuiiuie
{ ' { o g i o o g [ et v a1
fuandnnimedsieau 3iududesdnyuiedaduunie Intde 1y Taldagmsdaiina o
3.3 msninenAnasuaymsanaLeNmS

v 4 4
‘ Mmsfousely Seed medium (Yeast extract — Malt extract broth; pH 7.3) ']JlJLﬁf_NVl’gJ}‘lJu

4 1 o - T { = o y 1 .
1A5euvdInINGY 180 souseutil Niguugdtes um 4 Ju ududesaeluems Production

L)
v

medium (Yeast extract — Malt extract broth ﬁlﬁll 0.1% CaCO,; pH 7.3) Iﬂ&llﬁu inoculum 1% U9
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seed medium 8311 production medium Yudsi Bimadeauinnuda 200 seudeutd 7

gavgives Wunat 10 Ju i miinidoInTeerINNSEAYNTDY Whatman No.1 (fieuenion
dnsilmuanwadesnonduy vashiuihdushlauwiims partition U ethyl acetate 3 ada ud
W ldszmelfudameldmsannnudy awwldaseadaneinludiu ethyl acetate (crude EtOAc

{ QJ 1 o
extract) asafaneuil idudazdanni lunaaeugniniedanmuasBnaauiluastomey

o el d” 9
ﬁﬂHm$W1ﬂlﬂN1uLU®ﬂﬂu
dw( v [

3.4 MatenuazAsIvEaUBIAYsEneumManiliUesAuveIm A ANl
o Sy y nﬁ” a @ 1 a ) 'g a Aé’ 9y
safaveun lanngonend ludvdnudazyida  swdenosfdszneumuniilewnu
) Y s = ] o J Y Ld d =) d’{ Yy v
Tagldmaianmelasinlans @y TLC uazfigeriondnusivnsznoumuniioanuady
MANANI spectroscopy WU 1H—NMR
¢
3.5 MSNANBUGNENNTINN
] 2 o Al Y =y =~ o dy
hFseiad I ldnageugniniedinmasil
3
3.5.1 g IHgaumSd
b 2 1 9 .
dnhnin@ennsoeiiuATEA1EAS0. Whatmen No.l ifieusniorduthlauazisadesn
k4 v 5 v - .
nfy rntiuiaauihlauniinig partition f1U ethyl acetate 3 959 U luseimeliutenela
msannNd 12 Imsaiane1ulua Iy ethyl acetate (crude EtOAc extract)  va1saniadi 14 11

4 ¥ 9
NATOUGNTAIUIATNIAUTT agar diffusion (Lorian, 1980) FEmsnanouidunousiil Ao w3y

-4 H
H A

b4
MUBIMI5ABUFONT Mueller-Hinton Agar (MHA) 148 Sabouraud Dextrose Agar (SDA) g5y
. ) { 4u Qo ¥ L) Q/ -] y o
uuafiouasadmudiry  InsldiFonasousiaderiuludo 13.14 duFenasounmuiiy
4 T } i
Hundefivs e in@eudaysuliinnuyuiniiiy McFarland standard No. 0.5~ 14 1fud
& & & a y o A & APt |
UsnnFoguiouyiuasefins oy Pimasuusmisudsdsmaiinylsirende 1niu disc 7
" o A = ay a
neamsarawvesmsatafidoamsnasoulSine 20 Pidisc AalRudwudaneasuurmtves
A dy - T o . Yo o A A o &9 LY oA
MsnTiFenagousgIazi disc control laglddriazmerfianeriuilsazmuasaria uh
! a o ar [ 1 a -1 1T A
gangll 37 ssuwaifed Wuna 1 50 assowa InvdaduiugudnaauSnaiiie lunysou
Y 1 o . . - . 4 - [ ) a
iFurugudna19ues disc Gnhibition zone) FIUIARAININTWITDVOIFITARATUAITAIUNISITY

14 . .

YoueNATILLARZ YA
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4.1 mafiusietumemsuenie

I&hnsifudiededu AunSnugneuurdsnaulg Smdaduwmwanes thanvhng

Y \
ueneLeAd ludeanmignuaz i

v .
wanua 101 loTaan 910AUA29819
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1

LY

St
NUTEAUNTINL

1T a o [~ 1 Y dgll a o
GI'J'E)EJ'NQHJJ']'Jﬂﬂ'J']NL‘lJu n7R-lud W?J'J']ulﬂl“]fﬂll@ﬂﬂTuNUle

FJunsa-a19lurg 6.52- 7.21 (15199 5)

d' P Y a o T w d’i’ a o o A 14
A9 3 LFANTIUasDyAnNHUSUYBIAUAIDYN Llﬁziﬂﬁlﬁﬁﬂll@ﬂﬂiuﬂﬂﬁﬂmlﬂﬂqﬂ

¥HAv04 SHa
fi19e19 Tenia fox RN s¥Wmde
fu frunanys | 7.21 KP1 KPi-1, KP1-2, KP1-3, KP1-4, KP1-5, KP1-6, KP1-7, KP1-8, KP1-9
anlaldf funanys | 6.77 KP2 KP2-1, KP2-2, KP2-3, KP2-4, KP2-5, KP2-6, KP2-7, KP2-8, KP2-9,
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51 Nocardia.elegans JCM 13374" (AJ854057)
65 | Nocardia veterana DSM 44445 " (AF430055)

Nocardia mikamii

Nocardia

Nocardia africana DSM 44491 (AF430054)

JCM 155087 (EU484388)

Nocardia cerradoensis DSM !44546 T (AF0B0790)
Nocardia jiangxiensis JCM 12861 T (AY639902)

wallacei ATCC 49873 T (EU099357)

19

Nocardia callitridis DSM 45353 7 (FJ805428)

oy

96

Nocardia amamiensis DSM 45066 " (AB275164)

47

|

32

14

. 0 |- Nocardia niwae DSM 453407 (FJ765056)
u Nocardia ljilangensis JOM 135927 (AY779043)
cardia nova JCM 6044 T (AF430028)

Nocardia endophytica KCTC 19777 T (HM153801)

- Nocardia testacea JCM 122357 (AB192415)
Nocardia jinanensis JCM 14879 T (DQ462650)

s?ENocardia rhamnosiphila DSM 45147 T (EF418604)
Nocardia brevicatena DSM 43024 T (AF430040)
ocardia paucivorans DSM 44386 T (AF430041)

Nocardia cummidelens DSM 44490 (AF430052)

% " ‘Notardia ignorata JOM 117647 (AJ303008)
Nocardia coublieae DSM 44960 T (DQ235688)

Nocardia brasiliensis DSM 43758 T (AF430038)

1 ‘LL
Nocardia alfam

irensis DSM 44997 ¥ (EU006090)

Nocardia tenerifensis JCM 12693 T (AJ556157)

26

55

99

32
]

100 | KP2-1
Nocardia niigatensis DSM 446707 (DQB59910)

Nocardia acidivorans JCM 146717 (AM402372)

Nocardia jejuensis JCM 132817 (AY964666)
Nocardia yamanashiehsi IFM 02657 (AB092561)

. Nocardia xishanensis JCM 121607 (AY333115)
52 _ Nocardia abscessus JCM 109847 (AF218292)

Nocardia arthritidis DSM 447317 (AB108781)
Nocardia gamkensis JCM 14299 T (DQ235272)

Nocardia araoensis JCM 12118 T (AB108779)
— Nocardia pneumoniae JCM 121197 (AB108780)

Rl Nocardia beijingensis DSM 44636 T (AF154129)
Nocardia asteroides DSM 437577 (AF430019) .

Nocardia anaemiae JCM 123967 (AB162801)

Nocardia pseudovaccinii DSM 43406 T (AF430046)

Nocardia farcinica JCM 30887 (236936)

Nocardia neocaledoniensis JCM 12604 T (AY282603)
Nocardia higoensis IFM 10084 T (AB108778)

Nocardia shimofusensis JCM 121227 (AB108775)

{Nocardi‘a coeliaca D‘SM44595T (FR733721)
91 Nocardia globerufa DSM 44596 T (FR749915) -

Streptosporangium pseudovulgare

—

0.01

51 3 namssumaveue lelwan KP2-1 uaz KP7-1 yH phylogenetic tree (NJ method)
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19 Micromonospora coeruilea DSM 431437 (X92598)
g{LjMicromonospora yangpuen}sis NBRC 107727 T (GU002071)
7 Micromonospora echinofusca DSM 439137 (X92625)

Micromonospora chaiyaphumensis JCM 12873 T (AB196710)
_‘_— Micromonospora rhizosphaerae DSM 45431 T (FJ261956)
1 Micromonospora citrea DSM 439037 (X92617)

Micromonospora echinospora DSM 43816 (X92607)

0 Micromonospora inyonensis DSM 46123 7 (X92629)
39 _Li pora iny

Micromonospora sagamiensis DSM 439127 (X92624)

0 Micromonospora nigra DSM 438187 (X92609)
I TEM/’Cromonospora pallida DSM 43817 T (X92608)
Micromonospora ebumea JCM 12345 T (AB107231)
24 Micromonospora echinaurantiaca DSM 439047 (X92618)
M7 Micromonospora viridifaciens DSM 439097 (X92623)

Micromonospora peucetia DSM 433637 (X92603)
Micromonospora narathiwatensis JCM 12394 T (AB193559)

Micromonospora rosaria DSM 803" (X92631)
Micromonospora chersina JCM 94597 (X92628)
Micromonospora inositola JCM 6239 T (X92610)
Micromonospora equina

Micromonospora fulviviridis DSM 439067 (X92620)
Micromonospora tulbaghiae DSM 45142 T (EU196562)

Micromonospora endolithica DSM 44398 T (AJ560635)
Micromonospora corariae DSM 44875 T (AJ784008)

98— Micromonospora cremea DSM 45599 T (FN658654)
Micromonospora sediminicola NBRC 107934 A (AB609324)

88 | Micromonospora maritima NBRC 108767 T (HQ704071)

MW 4-1
Micromonospora aurantiaca JCM 10878 (X92604)

1
- _l—_— Micromonospora purpureochromogenes JCM 3156 T (X92611)
29| . Micromonospora coxensis JCM 13248 T (AB2414585)

65 L Micromonospora halophytica DSM 431717 (X92601)
Micromonospora marina JCM 128707 (AB196712)

Micromonospora chalcea JCM 3031 " (X92594)
Micromonospora humi JCM 152927 (GU459068)

50 Micromonospora matsumotoense JCM 9104 T (AF152109)
- Mlcromonospora siamensis JCM 12769 " (AB193565)

99 KP1-1
Micromonospora krabiensis JCM 12869 (AB196718)

Micromonospora carbonacea DSM 431687 (X92599)
Micromonospora rifamycinica DSM 449837 (AY561829)
——— Micromonospora mirobrigensis JCM 13240 T (AJ626950)
Micromonospora lupini JCM 16031 (AJ783296)

92 Micromonospora zamorensis DSM 45600 (FN658656)

53 Micromonospora chokoriensis JCM 13247 T (AB241454)
76 L Micromonospora saelicesensis DSM 448717 (AJ783993)

Micromonospora auratinigra JCM 12357 T (AB159779)

— Micromonospora olivasterospora DSM 43868 T (X92613)

Micromonospora paﬂaloongenéis Jem 128337 (AB275607)

Micromonospora pisi JCM 17025 T (AM944497)

31

0.01

Streptomyces indiaensis NBRC 13964 T (AB184553)

51/ 6 uaasdumiaveutelelaan MW4-1 1o KP1-1 Un phylogenetic tree (NJ method)
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MRS UIUaUe Y9 168 rRNA gene voutetelminn KPs-1
TdiimsdmseHiduuaUeBuULI9 16S rRNA gene voulde'lo Tman TR6-3 fanu

ABAEIRUIED Streptomyces hygroscopicus subsp. ossamyceticus nfigadasssduanundionis

Y93819uiIna 10 1nA (%similarity) $ovaz 100 fiszduanuFoiiuue bootstrap values UY

phylogenetic tree fiforay 63 (gﬂﬁ 8)

| Streptomyces neyagawaensis ATCC 27449 T (D63869)
60 Streptomyces hygroscopicus subsp. ossamyceticus NBRC 13983 T (AB184560)
5% kpa-1 : '
95| streptomyces torulosus LMG 20305 T (AJ781367)
Streptomyces ipomoeaée N_BRC 13050 T (AB184857)
| -4 Streptomyces scabiei ATCC 48173 T (AB026199)

Streptomyces deccanensis DAS-139" (EF219459)
5/ , Streptomyces europaeiscabiei KACC 20186 T (AY207598)

[ 66! Streptomyces bottropensis NBRC 130237 (AB184262)
80 Streptomyces stelliscabiel CFBP 4521 T (AJ007429)

Streptomyces diastatochromogenes ATCC 12309 T(D63867)
Streptomyces phaeochromogenes NBRC 31807 (AB184738)
Streptomyces cacaoi subsp. asoensis NRRL B-16592 T (DQ026644)

62
¢ 98 Streptomyces tauricus JCM 4837 (AB045879)

o 1 94! Streptomyces humidus NBRC 128777 (AB184213)
Streptomyces roseolilacinus NBRC 12815 T (AB184167)
Streptomyces decoyicus NRRL 2666 T (EU170127)
Streptomyces asterosporus NRRL B-24328 T (AY999902)
Streptomyces calvus ISP 50107 (AY999780)
100 ' streptomyces virens NBRC 159017 (AB184713)
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q

=2 A

3/ 1 L4
Staphylococcus aureus dudonidodmnulungui 5 suwizRoalue1m13mad Yeast extract-Malt
extract UUIATO41UE1ANUITITOU 200 S0URDUIN Tigaingll 30 esuwalbye 143U 20 AAT LAS
¥ o . v b
Wuhmdndouadadioefiaosdan  IdmsadaneludueficosFinnvoubadumungy 5

a

] o . :I’ = QJ \
Ve 124 sy Idvihmsudessafannuluduefiassfinaumageugnifugiunidwum
E4

msasauragnisufinsyuswuafiSuinsuuan uaziietadnamoLlda Soldiumin
uenenslfuSqnd daemaiaunaaaosuTnsunlans W Taold Silica gel 60 YMNABYAA 0.063-0.2
om fulansdi uae1¥diagmonawusznitnas Isveduuazsmmenludasidou 9 do 1 1
maindoudt 1dasuSqns Kps-a Y5105 97.8 Tadnsu Aauaaalugud 22 vnsuldhmsiims
KP8-A mwﬂﬁaquﬁiﬂﬁé’ugqnﬁm?aummqﬁuw%mﬁa‘uﬁ'aﬁ% Disc diffusion W71 miu’?q‘n%(
fananad 111‘15ﬂE°J/1Jg~3L‘§fJ Bacillus subtilis ATCC 6633 methicillin-resistant Staphylococcus dureus,

Micrococcus luteus ATCC 9341Escherichia coli ATCC 25922 W% Candida albicans ATCC 10231

it
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F4
@

UY

YM fermentation broth (20 L) of Streptomyces sp. KP8-1

Filtered

Filtrate Mycelial cake

Extracted with ethyl acetate

Ethyl acetate layer |

Concentrated to dryness

Ethyl acetate extract " *positive antimicrobial activity

(1.24 g)

14 4
apuMsanaAa151NIMNNvo Ul Streptomyces sp. KP8-1

44



Ethyl acetate extract (1.24 g)

Quick column chromatography

(CHCL;-MeOH gradient)

45

KP801 KP802 KP803 KP804 KP805
310.0 mg 375.5mg 275 mg 142 mg 171.7 mg
Silica gel flash column
(CHCl3:MeOH = 9:1)
KP802/1 KP802/2 KP802/3 KP802/4 KP802/5 KP802/6
153 mg 27.9 mg 141.4 mg 91.6 mg #73mg 20.4 mg
- Silica gel flash column chromatography
(CHCl3:MeOH =9:1)
KP8-A KP8-B
97.8 mg (#15U5qN3) 402 mg

9/
Y

' T e v ¥ _
51/l 12 FumeumsuenesuSgnivnmsataneulutuefiavsFinavouie Strepromyces sp.
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015 Kpe-A Tanwazihumsdduoumaos olnsevithminlumgadas ESFTOF mass 1s1ng
psendomolecular ion peak 7l m/z 583.2667 (M+Na)” Famunsnszyygas lwanaldiu C,H,N,0,Na
11n0yaus4 IR absorption spectrum UAAITOYAVD 3,450 cm” (O-H stretching), 1,689 cm™ (C=0
stretching) and 1,649 cm™ (C=O stretching, amide I band) fedinsztlnsiadmaniivesas iaa
mafia NMR wuh Yoyame 'H NMR uaaaldnsud a5 Kps-A UszneulUdis 4 methyl
protons, 3 methoxy protons, 2 methylene protons, 11 methine protons ll8i¥ 3 exchangeable protons
Joyanie “C NMR ﬁqﬂ"lss’i"hmi5ﬂs:ﬂau”lﬂ$hUﬁmm{uaui‘hmu 29 PLADN VINYOYAVD
DEPTI35 uag HMQC @13nInseywilavoin1uouvesats Kpg-A 1691 astlsznouday 4
methyl carbons, 3 methoxy carbons, 2 methylene carbons, 11 methine carbons Il¢ 9 quaternary
carbons uemmﬁﬁe?xmwﬁ%’agamm”C NMR Wvﬂ1ﬁ1iﬁllﬁﬂﬁﬁmm1uﬂlﬁ)d 2 quinone carbonyl
carbons, 1 amide carbonyl carbon 11a¥ 1 carbamate carbon 9MnMsiiSeuiendoyalugiudoya

o # | o {
aunsaszyendavalvesm s INiu msmamuniedu (15190 7)

517 13 naasdvar lnsaad1avesas KPs-A

NMTUITT  KPS-A m'ﬂﬂﬁ'@‘uqﬂﬁyﬁmmim?mﬂaw’f‘;’aqﬁuw‘%ﬁwﬂaau wudimsfruﬁmqm?
4 ET‘ingiﬂ’liﬁl?ty‘llfJ\u“?:ﬂ clinical methicillin-resistant Staphylococcus aureus, Micrococcus luteus ATCC
9341, Staphylococcus aureus ATCC 25923, Bacillus subtilis ATCC 6633 L0y Candida albicans
ATCC10231 - fiszduanudududlesfign oue) denswdafi 1, <0.03, 1, 8 uag 16 pg ml’

RE RGBT



asdt 6. mswSouifloudoyaues 'H and "C-NMR sendieas KPs-A uazmsinan oy
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Position KP8-A" Geldanamycin
SC (ppm) 6H (ppm), mult, (/ in Hz) 8C (ppm) SH (ppm), mult’
1 167.91 . 169.1 -
2 134.56 . 1332 -
2-Me 12.5 1.87,3H, s 12.2 191, 3H
3 126.89 6.91,d, (12) 1284 6.95,d
4 126.11 6.54,t, (12, 11) 125.7 6.56,t
5 136.2 5.82,t, (11, 10) 137.8 5.80,t
6 81.23 4.217,4, (10) 81.6 .434,d
6-OMe 57.3 3.31,3H, s 56 3.22, 3H, s*
7 - 8L62 521, brs 80.6 4.86, brs
7-OCONH, 155.75 - 4.89, NH,, brs 156 6.45, NH,, brs
8 133.1 : - 132.6 .
8-Me 13 2.01,3H, s 12.5 1.61, 3H, brs
9 132.94 5.97,4, (10) 131.9 551,d
10 32.26 . 3.12,m 32,1 3.61
10-Me 12.66 1.01, 34, d, (7) 233 0.97, 3H, d"
11 72.6 3.58,m 71.9 3.20%*
11-0H - 3.41, OH, brs - -
12 80.91 3.61,m 80.2 3.07%*
12-OMe 56.75 331,3H,s 56.5 3.23,3 H, s*
13 34.74 1.83,2H, m 31 1,45, 2H, brs
14 27.97 1.73, brs 26.6 1.91
14-Me 23.04 0.98,3H,d (6) 13 0.76, 30"
15 32.83 252,24, m 31.7 2.42,2H,m
16 - 127.39 . 128.1 2.42,m
17 156.73 - 156.4 -
17-OMe 61.68 4.10,3H, s 61 3.93,3H, s
18 183.85 . 183.6 -
19 1116 7.4, 110.9 7.02, s
20 137.84 - 139.6 -
21 184.68 - 183.1 -
NH - 8.72, NH, brs - 9.14, NH, brs

“observed in CDCI3 and recorded at 300 MHz (1H) and 75 MHz (13C).
*observed in DMSO-d6 (Omura et al., 1979)
‘observed in DMSO-d6 (Rinehart, Jr. And Shield, 1976)

* ** # interchangeable signals
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1. Thawai, C. 2011. Dactylosporangium siamese sp. nov., isolated from soil of Thailand. Int. J. Syst.

Evol. Microbiol. (In preparation) (Impact factor = 2.26)
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1. Sodium-caseinate agar (SCN)

Sodium caseinate 0.2 nsu
Glucose ) 0.1 N5y
K,HPO, 0.02 N3y
MgSO, 0.02  N5Y
Agar 1.5-1.8 N5Y

2. Yeast extract-malt extract agar (YMA), ISP medium no.2

Yeast extract : 0.4 a3y
Malt extract 1.0 nFu-
Glucose 0.4 AU
Agar 1.5 nsu
pH73

3. Oatmeal agar, ISP medium no. 3
Oatmeal 20 - N3y

Agar 1.8 nsu

4. Inorganic salts-starch agar, ISP medium no. 4

Soluble starch : 1.0 N5
K,HPO, 0.1 N3y
MgSO,.7H,0 0.1  nfy

NaCl 01 ndy



(NH,),SO,

CaCO,

Trace salts solution (A)
Agar

pH 7.0-7.4

5. Glycerol-asparagine agar, ISP medium no.5

Glycerol

L-Asparagine

KHPO,

Trace salts solution (A)

Agar

6. Tyrosine agar, ISP medium no. 7
Glycerol
L-Tyrosine (Difco)
L-Asparagine (Difco)
K‘ZI-IPO4
MgSO,.7H,0
NaCl
FeSO,.7H,0
Trace salts solution (A)
- Agar
pH7.2-7.4
Trace salt solution (A)
FeSO,.7H,0
MnClL,.4H,0
ZnSO,.7H,0

Distilled water -

0.2
0.2
0.1
2.0

1.0
0.1
0.1
0.1
2.0

15
0.05
0.1
0.05

-0.05

0.05
0.01
0.1
2.0

0.1
0.1
0.1
100
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7. Peptone KNO, broth

Peptone 1.0
KNO, 0.1
NaCl 0.5
pH 7.0 .

8. Carbon utilization medium, ISP medium no. 9

- Carbohydrate -

(NH,), SO,
K,HPO,3H,0
KH,PO, anhydrous

~ Mg80,.7H,0
Pridham and Gottlieb trace salts (B)
Agar
pH 6.8-7.0
Trace salts solution (B)
CuSO,.5H,0
FeSO,.7H,0
MnClL,.4H,0
ZnSO0,.7TH,0

9. Boullion gelatin broth
Péptone
Meat extract
NaCl
Gelatin

pH 7.0-7.2

AFY

nsu

1.0
0.264
0.565
0.238
0.1
0.1
1.5

0.64
0.11
0.79
0.15

1.0
0.5
0.5
15.0
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10. Peptonization and Coagulation test medium

Skim milk (Difco)

11. Mueller-Hinton agar (Difco)

Beef infusion from
Casamino acid, Technical
Starch

Agar

pH7.3

12. Sabouraud’s dextrose agar {Difco)

Neopeptone
Dextrose
Agar

pH 5.6-5.8

13. Seed medium

Yeast extract
Glucose
Malt extract

pH 7.3

14. Production medium

Yeast extract
Glucose
Malt extract
CaCo,
pH7.3

10.0

30
1.75
0.15
1.7

1.0
4.0
1.5

0.4
0.4
1.0

0.4
0.4
1.0
0.1

N3y

Sy

A5y

5y

Sy
nsY

AsY

NI
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15. Peptone—yéast extract iron agar

Bacto-Peptone Iron Agar, dehydrated (Difco)

Bacto-Yeast Extract (Difco)

pH 7.0-7.2

16. Glucose asparagines agar
Glucose
Asparagine
KZI_IPO4
Bacto-agar

pH 6.8-7.0

17.‘ Nutrient agar
Meat extract
Peptone
Na(l

Agar

18. Czapek’s sucrose agar -
Sucrose
K,HPO,
‘MgSO4
KCl1
FeSO,
Agar
pH 7.0-7.2

19.phosphate buffer

KH,PO,
Na,HPO,

1 N3y
0.05 N3N
0.05  Asu
1.5 A3y
1 Ny
1 nFY
0.1-02 A3
15 HIBAS
3 nsu
01  nsu
005 Y
0.05 03w
0.001 A3W
1.5-1.7 AN
0.680 NN

0.71 N3

3.6
0.1

nsuy

nsu
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20. Humic acid Vitamin Agar

Humic acid 1 A5y
Na,HPO, 0.5 NSy
KCl 1.71 Ny

- MgSO,.7H,0 50 Haansu
FeSO,.7H,0 10 daaniy
CaCO, 20 iaanTy
Vitamin B 10 UAAANT
Agar 15 N5
DW. 1809
pH 7.3

info 3 Wosiud

** Humic acid 8¢a1814 10 4a. 0.2N NaOH

*#Vitamin B
Thiamine-HC] 10 Nadnsu
Riboflavin 10 4nAN3Y
Nicothinate 10 Hadnsy
Pyridoxine-HCI - 10 Uadnsu
Inositol 10 Hadnsu
Ca-Pantptrenate _ 10 Tadnsu
p-Aminobenzoate 10 Jadniu
d-Biotin 5 daansw

DW 200 Hadans

61





