BhpEs 1117

RIRIE MW % A DUREAE 4 00 R BVHF RIS O 00 Sy Bt L YR R 53 73
TEVEWV B L EZ AT T s B O iR

A R, £ HEMY, Arinthip Thamchaipenet”

RIS A T EERAS e 20—, 22— R (21 £ IE) B

B B RAROAEMIGVEEIIERSCEERE O THAEWE LU CTHOWOI, BTGBV THEEREEIZH
STND, & L7 DT E TR B 0O 58 A R0kR & 7205 BT IS T D113, BT W RIRIEMEW E D% RS Rt
720, ZORIKIEVEWE DO FERMHRIR CTHLON, THEMAEMEL THOND B Th o, ZIETIT, ZL<DESE
SRR OB 3R PE T ATE M E A2 I U TR SN TE T, L, HEESRO R E DB RE S LD F B
BHOEIEIIR TEANCH DI HEUSN O A FEREE) O HORE & 0 BEL . AEWIE Y E 2 R DR TE S AT
S>T&ET,

AHFFETIL, RBIEOAEWEICHL V" ORI E B L, VSIS E il Bk OWED D AWiE Y
BaEPET DR E BT D2 EE— D BE LTz, R DFEEL, MR IR EDIROFR R R T ChoIEE
D5, e ST R DU LE R B A N VA BT DT E TR, DI TET L, L2 C, HEERAEY Clake Bk
AEPNITTRNAT =X MO ERME AR5 2 HNDD, IEHEYE AR T DAY OB E XL TlEen,
WA, 5y BIEU T M R B8 O TEAE B A PE L ek U CHE (MK il 23 8 D X572 588 % RAT 0 fRAT L L YK i 0 22
RPELTEPEME A PE DR B BR A IAS)NC T A L2 AW ZE D5 — D HRELT,

BB 355 A £ E L O HERE Y -OMER B A [RI L | Z ORI 7 NV a | FUEWE 2 & TR s
HLTAER, 2RI b AT 35 BIRO BRI . — O BEROIZRE X, WK TN E T 52 8%
FNTE U e, RIZ, 3 BER O A WiE W B AL PERE AR T3 5728 . I ETIXEE A2 AW T T A2 ToT, &
I, 3 WO CE AR R LI Bk E R 2RI LI A4 T ATk, &L 15 ERRO N, 10 Bk B
TEMEZ . F70 5 ERESIUERIE 2 R U, $72, k% 5 FEORSHUC TIRIRES R L, RO AAA T ' %1T5
7oL AT BRDSHUETE S, £ 8 B PIE TG A /R UT-, ZNDOFERND., Bl 7= E O 3 1 XA s
WEORRFEIREL Tl TV | FIo B AR H E 7 I TIRAAR RS #10D B AR AF U CAIE ) B % AR PE 3 DV GRR &
DIAFERHAGI IR ST, VT, BERIRICE ENORMPEM OF WA RFHT 2720 BiBIRO n-7 %/ — Al %
TEFEZIE L, AT IV AVIRA L RICHAMESH, Wik HPLC IZX00#T, M E DILEMTA T TV —D UV AT T A
LR U T, ZOFER RV Z AN AW resistomycin PHUAT AG AR T ATRENVEN B D rakicidin BRE ZAFET D57
BlERR A RLNZ U, BLBRIRANZ LT TS E O A PE DS K RO I Z KRB SN A B | — By Bk 12 TRl E2
STz, LIso T (ME/K) B O X DB - 7o M RE B R SR I A L CE DI LDVRIB S LT,

1. FRBH B RNTSIE T DITIE, BTLWRIATE M E O3 73K

RIRDEMIEMEE I TIERRCRERE DI CHAE R, ZORKIEHEWE O F B MHEIR ThD D03,
WEELTHWO, S EIRICB W TEEREEZME  HEMEDEL TR B Th5 (Bérdy, 2005), =
S TWD, FEx ML DFU/EMBEMIMERE DR ALY WETIC, ZL<OBEEGCREEN | MR E D EET DT

-173 -



P % JCIC U TR ST T, LinL, Bl Sk
BREDDIFRE SN D ETHE OFISITE TN H DT
| HEELIAND BRI O A A S BEL . AEMITE I E
LPRBET DR A Th D, ZIVETIT, Fox 13HTHL
KEIRWE D3 LA LS5, Fr#lmE 2 ulic
[ EEAT T 52 AT LA ILFBIF L | AN £ 70K
72 E DRRREI AR T DA & T e R R IRE LT
LA A EME R EEEECHEL TEE
(Siriwach et al., 2011, Igarashi et al., 2010) ,

ABFFETIE, KRBT OEWE IR T D Wi i
235 B L., EMSARNEICE L EEEHROWEEN S, AW
TG PEE A AT DR E A DT 52 a2 — D HRY
EUT, R DMFEAEL . FT-FRRIR B AR VR R BR B
THDHMLENDIT, Bl TR 7 DR R AR Y
A% (Bredholdt et al., 2007), L7223, HEEML
A TR EAAEIZIE R\ A = R N KR ER M
TR T EEZOND TEEWE A FE I T DIy D
BZIIABDTITAR W, I, MR RO A3 RIRTE M)
BOFLRBERIR THL—HIEL T, NN~ HOUFEHSE
FEW O BES VT MR RR B Salinispora tropica 1%, 5
FABARA LT e U L W)E. salinosporamide $H%2EPET
% (Buchanan et al., 2005), F7=. 3 BEL =M ROER D
TEVEWVE AR PEL LT (MEK) B 23 E D XD e it %
FAETDEAENTU , WK By BRI STE M B A2 FE DR

\\\\{:j“ uri -
\ EBiir]SJ*(()F( ‘Sa H
. Ratchaburi 3 Siu! Prakan. Chachoef
J Sal Sakhon s
IChon Buri Sonch

Songk

| Petchaburi | o™ .

Ko Chand

numgnono'mu

O
Areay
mphod

51 Ranong

BIBIRZ O T D LA ARNITED S — D HELT,

2. MRAZE
2.1 BERBREDDRE

HBVE I R 9D 2 A FE O JE D I O W R
E 25 Bt 5725 Fig, 1A (RT3 (57 /012y
FX TV R s ER) D DYFIEHEREY) F T
)% . Thamchaipenet #1280, BILT=, T/
TSI, WE A Xy F Y7 U — R TIE, ME 3
m@HA 4 km) & 13 m(18 km) DIFIEHEREM Z, v ay
HRLANTIX, AR ThH D~ 7 a—7 H A Rk o HERE
WL T- (Fig. 1B) ,

HERREIW) | g 2TV O RSULTEY 70, EI R
W1 g ZHEK BRI E 27.9 gl (222D TNA Tk
HU7K) 10 ml (ZRRE L T=, AR 71 % 55°C. 30 47 [H1AL
FRL7-%%. 107 F720% 1021225 ISR LT, sRsiL7-
T 7100 W & SUEWEZ ST LT O 5 FEHORE M
(CBBATL, 28°C CTHY 3 TERIES L | VEPERORR A 2 0B L
7=
< B 1>

*SCA i £k 5y (27.9 g/ 272D IR, LT

L)
-SYM Bl = KR Sy
- Water agar 5511

Fig. 1. A map of Thailand for sampling points (A) and pictures for collection of samples (B)
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<Eupksy (Vo) >
*SCA Hiil: a[yArET > 7" 10 g, KNO; 2 g, K,HPO, 2
g, BEXILTY—IEA 03 g, MgSO, 0.05 g,
CaCO0;0.02 g, FeSO,0.01 g, K 15¢
*SYM Bl R[S 7" 10 g, yeast extract 4 g, <<
Th2g FEK18g
~Water agar 55#1: 2K 15 g
<IIMPUVEE> (L)
TUETY 100 pg/ml, b= —L 80 pg/ml, FA
AL F 50 pg/ml, FUFTUPWE 25 pg/ml
2. 2 BERBREONMEDYELEROERE
4 TR E B (HUE 1E M BUE 1 : Bacillus subtilis,
LE @ E M B EE
Saccharomyces cerevisiae, Candida albicans) %M\, 2
FEIHD VB LD AT T e A%AT 5T,
2. 2.1 ERBELEEREEXRFZAALIZAA(F7
vtk
SYBIEL TR ORI 4, 3 FEBR D[] {4k Hh (ISP 2 541,
Seino’s Agar 35, MS 15H#1) (280, 28°C, 7 HIHEFFEL
oo R H AL G ORRA 2, BUEEz & T Eio4s
FRE O B IR (2 C— B E L7 RS
A BB FHS X0 A IE P E O A pERE R HIBI LT,
2. 2.2 BIAEEEFERN=N\(FT oMK
IRFAVAL RPN TR D LU O 5 FEAD R IR LS 4 1
T, MEPERGRR A 28°C, 7 HIRIIREBES R LT, Hia I
Ha~= VA1 ZNEAL, Ay T JHHIIE RS ND
BEREIZ R 24 BIEME2BIE 2281280, B b
TBICE ENDEMEEE OF BERFILI,
<Eg5 >
No.2M ¥, A-3M E5Hl, A-1IM E5HE, A-16 55411, No.
8 BEHl
<$EH Sy (Vo bv) >
*No. 2M 53 : R[¥EMET 7" 20 g, soybean meal 15 g,
yeast extract 2 g, CaCO; 4 g, pH 6.2
*A-3M E5H: Glucose 5 g, glycerol 20 g, RI¥EMET

Staphylococcus  aureus

> 20 g, Pharmamedia 15 g, yeast extract 3 g, Diaion
HP-20 10 g, pH 7.0

*A-11M E5Hh: RIESMET 7" 25 g, glucose 2 g, yeast
extract 5 g, polypeptone 5 g, NZ-amine 5 g, CaCO;
3g,pH7.0

*A-16 B%Hl : Glucose 20 g, Pharmamedia 10 g, CaCO; 5 g
-No. 8 Bl Casitone 7.5 g, yeast extract 7.5 g, glycerol
15g,NaCl25¢g
2. 3 n-JR/—ILEBFRMEYD HPLC fR 4T
2. 2. 2THRUICH AL G TR FERD n-7
)= NENA, R E OSBRI RY, n-7 2 — VA
ZEUL LTz, n-7 2 ) — AR Z IR HERCE L DMSO (ZFH
RS T V% RO HPLC SIS LOARIT L=,
<HPLC &>
< yBfi T 2 Cadenza CD-C g 75 2 (4.6 x 75 mm)
W 0.1% HCOOH % & e 7 Zh=R /L
- Sy BfESE:0-3 min 15%, 3-25 min 15-85%, 25-29 min
85%, 29-32 min 85-15%

3. MIRHEREER
3.1 3MEXEBRXBFRRED B

AHFFETIL, AW SARNEICE T f BV il Ch D2 A
EENCAERTDWEREREICER L, 2 OW'E A PERE
M &SR, EPET D AEMIE M E A RET DR
HINE LT, AR BGRE & 0 BET D720 | IR (7R
FEERICDORE | WRIE D SRABIRILAN B 72 DV EHERE)
FITVEREI & IR E LT, B LT, 2D D5y EE
TRA RN 7-1%% . BRI A B L CE- R E A
R=—Z R L, BRI 2T, Bk OH
bZ K75 R, 35 BEA 3 HiET 22812k P LTz, Fig.
2 ITHBEL T Do n = — B H AR,

GKU201

GKU216

GKU206

Fig. 2. Colonies of marine actinomycetes isolated in this

study

-175 -



SYBERR DS IR | R SHER S T2 | A 1%

53 BIERR B W TE BRI & A7 LT, F72, S Bl IORR E D —
I, KPR R TR I R & DTSR AN [E AR
B - DK A AKAFE T D2 &3 -7 (Fig. 3). 2
DR IEREIHE DM AR IKAF I X T EA EHESINTE
5T IEFICHEIRROHG THD, ZNDBEL T R
X, FREH L AE B R E R Ao T2 h | Sk
WECERGREZ DB CE b 0L E 2 b, FDAWIENE
WV D FEREICBULIRNR =0T,
3. 2 NHEMBREOEYEEYE £ ERE
3. 2. 1 EMAEBRICHEIT2EMEEME £ERE

[ (A 55 38 W AR RE #8 70 & O R DR S TIEL 4y
BEL 7o O B A TS M L 2 A PE T A RE 1R B s
HEREMENE Z LT, LTS TC STEEENRE S 22
TREEFRITHVN T, 4 BIERGRR B8 D AL W TE ) B AR PE RE
BRI HZLITUTE, 3 RO [E AR A VT, Bk
MREE 15 HERZREEL ., PUREWE 3 EE Y E 04
PEREZ AT T AT HERR LT (Table 1),

PSAFT o BADFER, 15 EEOWN, 10 WK HUETE
MR LTz, PLETEME 2 RUTZ BRI, B. subtilis (2L
INEMEZ IRSZRWERR, W2 S, aureus \ZUNEMZ RS

TROVERRD JNE LT, Fo, TR E OEFED | B HIRR
INRIFL CBA LT A e Bl ST, — )5, PiEEE
TRUTZEERREDY 10 R TH 7= DT L, FIE G EZ R
THEEIL 5 ERO A THoT, Tz, BHWVRNRHLIEMEDS
HelH <M SN E A FEIC I SLEEY
BORHIKFAEILISHEVZ AR ol Fi2, it
RHE LB Y E O AL T DEMRIE. 5 BRT
ol ZEBMZ . S BEL TR A SR RT, A iE
DORFPRETLVIFHI LRGN ST,

SW, sea water

Fig. 3. Pictures of GKU238 strain grown in the absence and

in the presence of sea water

Table 1. Biological activity of GKU strains cultivated in solid cultivation

B. subtilis

S .aureus

S. cerevisiae C .albicans

ISP2| SA | MS |ISP2| SA

MS (ISP2| SA | MS |ISP2| SA | MS

201 | - - - - -

202 - - +

204 | - - - + - - - - - - -
206 + + + + - - - - - - +
207 | - - - - - - - - - - -
208 | ++ - + + - - - - - - -
209 + + + + + - - - - - -
g 210| + + + + - - - - - - -
212 + | ++ | + | ++ | ++ | ++ | + + + + + +

213| - - - - -

214 | - - - - -

215| - - - - -

216 | ++ | ++ | ++ + +

217 + +

220 ++ | ++ | ++ | ++ | ++

+ [+

+ |+
I
I

SA, Seino’s Agar
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3. 2. 2 HIAERICEITHEYESEYME £ERE

3. 2. TERARIT, MRAREE A2 351F 2 07 B OR8> 4=
WG E A PERE A BIE2 LT (Table 2), 15 EEDN, 7
HERDIE Y E L £7- 8 WK TIEEWE L EFET D
ZEMHBMNETR T, FTo, BERERR L T RIRESR
BV BIEMEWE A PE D B HR AR X (S O 28N
Syt EHEE O RIEICIE, REDOE#RY & VIS
T 5720 REEERICEIVIAREI NS T — AN L, LTz
o C, S BERE RO TE MW B AL O i JE 7 R R A7 1
X TG E AR S ETICHBES N QOO ATEEMEZ
BRRIET D, E7o, TEVEWE AEPERE O BB LRI
23 12 %P T AR AF IS DT, EBITfEMT L7~ (Table

3).

ZORER FEREEE Tl LA E O A ERRATE AL
SHDOITHI L, IR Tl PLEEWE O EREE
HESHDHIENh o7, AT 15 ERLOTHEL TRH
P REE R E NS T 5L T, 2o RSN
DONERRFET 5T EThHD,

3. 3 HEHMHYD HPLC BHICKDXAMEDRE

3. 2CHRNTUT-HORREE 15 FERRIC, ZEWTE M A
HEZMEL TRV 20 BRRAINZ ., iRk 381
B ZRRSMEDOAFET a7 7 AV ERRITLTZ, 35
WA 5 FEOE T 1 EFRFEL, 3175 7o
n-7 % — LA A 0 HPLC \Z K0T LT=, T8

Table 2. Biological activity of GKU strains cultivated in liquid cultivation

B. subtilis S .aureus

S. cerevisiae C. albicans

2M | 3M |No.8|11M|A-16| 2M | 3M |No.8[11M

A-16] 2M | 3M |No.8[11M |A-16| 2M | 3M

No.8|11M |A-16

201 | = | = | = | = | =@ | = | = | = | =

202 | = - | = - - - - - -

++ - - - - -

204 | = | = | = | = | = | =& | = | = | =

70N I e e I i e e O R A A
A S T S I P D I i i
208 |+ | & | - (|- ]--|-]-]-|-]-]-|-]-]-]-
200|+| -] -]- + I U R U O U O U U R

% 20 = |4 | = | - |+ | x|+ || -|+|[=-]||x|=|=|=|=-]-]-]-
22 o | e | e e e e e e e a2 -+
23| |- ]-]-1-T-1]-]-1-]-]- N I
2ua| - [ o[- -]--]-]-1-1-]-]-1-1-]-1]-1-
25| o [ o[- -] -]l -]-]-]-]-]-1]-
2L e L e e e e e e S Y
27 I S I PO e e
20 [ o | 2| - blrb|# |2 |- [ # |k (0t - [ H[# |2 +] -2+

Table 3. Comparison of biological activity by cultivation methods

Activity detected with

Solid cultivation

Liquid cultivation

Both cultivation

Anti-bacterial Anti-yeast
activity activity
4 0
1 3
6 5
/15 strains
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H. 85 BT TIRBWT, By BT RS 110 AD
HPLC V' — 703 BICBIESEESNI-ZEn D, ZRH O
STl R ZIRITIEM N EFES LTV D ED
iz (Fig. 4) .

WIZ, B0 HPLC B —27 D UV A7 T L& BEF L
B UV AXTRT AL | & DA FEY DAL A% 1S
ZHEE LT, GKU206 #45% A-16 B TR L7 K5 g il
MazRAT LIz A 2 EORMILEHEILIC
resistomycin ZAEFEL TWH I ENHELLZ 7= (Fig. 5),
Resistomycin |35 EFER & 506 DRI T ZA N LAY THY
HIV-1 7'm7 7 —BHEEEZ R 7L THEE 2R
O TCWBHE TdD (Rosenbrook et al., 1967., Jakobi and
Hertweck. 2004) ,

HPLC E'—2® UV AT T LD GHTIZEY | FiiE
EAEPET DA REMED S DM E A A7) — =7 LTz
FhF. A-16 BEHECHRIAES 3 L7 GKU220 #E2Y rakicidin
RO B E % T 5 et 3 Re &7 (Fig. 6) .
Rakicidin 3t AT, VRASTFRTHOHIH AGMEE R
JW'E CTH 5 (McBrien et al., 1995) ,

GKU220 BE2VR9E—27 A & B i, BEAO rakicidin 8
EIFIER—D UV AT T LE7RT 78, 2D HPLC 7 2

IZBITDRFFRE N KR E R D, LIZD> T, 2hbD2
SOILEMT rakicidin DEERFIEZHLTNDH, ZD
TIEHRE S N A2 D DTl I EEE S =, 51k, 2O
2DDE—7IZOWT, R RAED | 2Oz
RIETHTIETHD,

3. 4 EYEMYEEEROBKEMREFEDRE

KBRS DS AEIEEE DA PEMEICE D LH 70 %
B2 D03 DT WKy 25 T B R BT HLIZ 35 48
LT o BERGRR B RE D A TS M AR PERB A B2 L | MK
3% EIRVEE TR R LR Rk LT, 3. 2T
FETENEE AEPERED SR H SR S TR A | YK AR
H3% e R HCEARRT R L, 3. 2L FAROME R Z v
T AT o A%4T-7- (Fig. 7).,

GKU201 #ED S. aureus (X T AHLEWE AL PEREN,
WK EVFHES NS0 o Te, ZD X7 RIR
WA REDSE KT VAR AE T D& o Tl 13, Fex D%
FCide FERICHREOWBLR Z W2 L 720 Tidie
WINEB R DN, ZOBIRD AN =A L8RS D123,
FTZOEMEMEZFRE T HLERHY, BITE, 15D
Ba ST EIC RO B RA L COD B Th D,

) ™ exuzie |2
g! | (A-16 medium) ﬁ
6
4
2
% 0 | = Ei [ Y
200 GKU228 74
(No. 2M medium)
150
100 ﬁ
50| 17440 4 |
I": A Ix A J!l. ! J b || l A J '
0 J SN | N W E | WYY DR RS PUNDATTONS | VRSN | SRR W ) S raas N, — S
0 10 ) 20 30

(min)

Fig. 4. HPLC chromatograms of crude extract of GKU?228 strains
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400 C
300
2
E 200 OH O OH
C=Resistomycin
100
A B
0 5 10 15 20 25
(min)

Wave length=254 nm

Fig. 5. HPLC chromatogram of crude extract of GKU?206 strain and structure of resistomycin

1600 A
| o

O
0
\%Ty 0
1 HN
8001 IgC' B
OH CONH,
1| Rakicidin A: R=(CH,)sCH(CH,),

Rakicidin B: R=(CH,)sCH(CH3;),
Rakicidin D: R=H

o+~ J‘UL’LJL
0 5 10 15 20
(min) Wave length=254 nm

12004| —N

(mAU)

400+

Fig. 6. HPLC chromatogram of crude extract of GKU220 strain and structure of rakicidins

4. SHOBE

GKU201 ARG | T M = B3 2 EE O e
B LI WS B T B R
B R R Sy S 2 S\ R LT, TR B HR
BRI B T2 e — BT, Sy BEL 7=
DICRENITAE X THolo, LT2Ro T, ZIVOWAFET
BIEMEMITTS | BRI 2 C . BRI G % TTHE
PERSHERZHV S, ORA ERET B0 0h , T

Fig. 7. Bioassay with S. aureus in the presence of sea water EARROREEZRETDHZENR AR THY, BITE, £

WE OISR E T ThD,
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T, O N FET AIE M E T KRS
FNDWEARKITNRITFT DD ThoTz, ZOLH7BI%R
G SNTEL T, ZOWKR S 7 B2 DN
THZ LT REEMEE OB T2 PREBE AT 5 k-
T, IR IR N Z D, Sk & DMK HITENE
WE PR\ A RIET D2 T, FDYFAH=R
L2 LD EITHERE Y TT, A HEEEL Tk
ERDHHEEZZ TS,

B

KGN TV EE L= Vb A = AR
NG L B ET, Fo, AR RELS -7 U7
BB TR 2 - THE B U AE B IR A TE T 3 5 Ut
REDANAFFATORELL | (F7ERERE A= FrA) 12
X0 HEE TNV OWEE TS T,

XERF
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Summary

Natural products have a major commercial impact in the fields of medicine and agriculture, where they
continually give rise to novel applications and new modes of action and targets. A number of terrestrial
actinomycetes, especially those belonging to the genus Streptomyces, are being extensively used for commercial
production of different medically important compounds. As the search for producers of novel compounds
continues, it becomes apparent that many terrestrial Streptomyces species isolated from different environments
produce the same compounds. Thus, the ratio of finding genuinely new biologically active molecules is greatly
declined. Marine actinomycetes, especially which are being in Thailand, a country of great biological diversity,
are one of promising sources in search for new drugs, and their potential for producing biologically active
compounds is poorly examined. In this work, we have isolated marine actinomycetes in the sea water sediments
and the sponge of the Gulf of Thailand, evaluated their metabolites as bioactive compounds, and investigated the
potential effect of sea water on the production.

Thirty-five actinomycetes-like colonies have been isolated from the samples derived from the Gulf of
Thailand, and regarded as marine actinomycetes. In order to evaluate the potential activity for production of
bioactive compounds, the strains were grown on solid medium and in liquid medium, and bioassays with the agar
pieces and the culture supernatant were performed by using 4 indicator strains. The results of bioassays
suggested that the marine actinomycetes isolated in this study are a suitable microbial group for isolation of new
bioactive compounds. Subsequently, to discover structurally unique secondary metabolites, we performed a
HPLC/UV-based chemical screening using crude extracts from liquid cultivation. The result of these analyses
demonstrated that some of the isolated strains produce the polyketide compound resistomycin and another strain
has an ability to produce rakicidin-like compounds, which may have anti-tumor activity. The observation that the
presence of sea water stimulated the production of bioactive compounds could lead to an idea that exogenous

addition of sea water into the medium is one of methods for finding new clinically useful compounds.

- 181 -



