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R TR ) B 11 R R A 7 A B ST o
WEREY 25 R LR | S, SRS
b, T A B AR U W R ol A T
B A= LT, T X G e BT A ik 4 R T i 4 R TR )
R 72 W 53 5 1 B M

H T SR TR YR A R IR 7 WA LS 7R R A
NANRE A I, B AR IR A W I P LR, B DL
B AL G 0 I V07 3 ¥ R VRV SR R A TR R AN R SR
WHA —ER R BRE . T4k, B 8Ok B £ 1 R
SR W) A W6 I DR A A T T Ty R A A
P Wy 0 7 12 0 RIR =W 0 o3 s S fh T — i Ay
JIR9 T ,ﬂ‘m o BT B W 4 B ( polyketide synthase,
PKS) | JE % ¥ 1k ik & W B ( nonribosomal peptide
synthetase , NRPS ) {4 A4 1 & FiC Ak DR 0%k 765 ¥ il 26 787 1Y)
fEvEC A B, 1A PKS KR AETE T4 B K
R AT A MR ATz A W R R R
KAy ARG, LT R Bk
R OABIRE R MR ERG R, 18 PKS =04
B3 A TRE AL - R L 5 A8 45 44 3 ( ketosynthase,
KS) [k AL 5% 7% Bl 45 #4) 38; (acyl transferase, AT ) 1 ik
FLH AR E M 45 W 18 (acyl-carrier protein, ACP) . &
B2 Ah A7 86 1A PKS K8 v 40 5 A 2 1 1 45
R B8, 1 i i 30 Ji il 45 44 35 ( ketoreductase, KR ) | Jiit
7K B 45 A4 15, ( dehydratase, DH ) | 45 B5 if J5 B 25 A4 45
(enoylreductase ,ER) 5%, H p KS 45 #y 1 19 &2 FL R
Fe 9 de o ORS, i] LARIE S s A , Bt O 5 1 9 ok
i 8 Y TR AK

ARSCHIE 1 WA b R TR Y A B AR E L T
A PKS py At i e, LI K& B #k  Salinispora
arenicolaSHO4 YA 7 1 B9 73 25 F1 45 44 fi Mt , %)
AR T I S B AR RT % IR LR R Y 2 R O
MNTE Bk SHO4 b B Ty 73 B9 2 2 S W G )
rifamycin S( 1) F rifamycin W(2) ,

1 MR %

1.1 ##

L 1.1 30 RO Nephthea sp. (YXS) , R4k
AV PG VDR B i 2% 5 B v

1.1.2 FE¥RREES &S : N O IMB Nephthea
sp. H43 B A 20 Ak B A= 2R TR, L ISP2 % 5 R R
B TG 1 A5 SR 28°C 1 5%, (R T oy [ B 27 B pig 1

TV BIF 9 T AR A D BIE 5 o TR R DR R . 4 b
ETERAN A R I OB (0 M NP N ol S (O M N o e 1
%) BR RN K FF 18T R 2 B K 2 B0 A ) 0 5 T 43t
LB 3535 5 37C 15 9%

L1.3 BEsRE: (D) ABERE " MLl
TEHM10 o, BEREA SR P04 o, R AR 1 JHR2 g M2 RAR5E
BRI ALY 100 mL; M3 : R AK 58 71 U8 52 1)
#7100 mL; M4 : i # 2 §4 100 mg, 2 FLHES00 mg, 7L
HILHR 10 mL; M5 H #2 F¥500 mg, B4 H 100 mg;
M6: K 4K 1 /K5 M7 ik ik 80 2 mL; M8 H &% i
500 mg, fF B FE 100 mg; MO . JLT Jii2 g; M10: Af
WHEVE RS2 g, KNO,0.5 g, KCl 1.7 g, MgSO, - 7H,0
0.2 g,FeSO, - 7H,0 0.01 g; M11: K5 & a1 g, H
12.5 mL,MgSO, -7H,0 0.5 g,K,HPO,1 g, M T %
10 mL; DA F X I (9 355 72 55 43 5 A 2% 169 35 B ks il
3% (AR oK 21 L,y pH7.2 = 7.4 {8 R A
nystatin 50 pg/mL, cyclohexamide 100 wg/mL, (2)
R FR L FL AT VEVE 10 o, BERE R HU4 ¢,
A2 g,CaC0,2 g, #5030 g, MK FE1 L, pH 7.2,
F2. 8 5 M3 o, e BEER O3 o, 1 BEHE10 g, il 2R
lg, F 3 g, Hih6ml, K,HPO, 0.5 g, FeSO,
0.01 g,#Eh30 ¢, /K ZE1 L, pH 7.2, F3:H S ¢,
FEAK3 g, T K2 g, MgS0,0.5 g, K,HPO,0.5 ¢,
CaCO,2 g, #4530 ¢, /K E1 L,pH 7.2, (3)LB ¥
IRk R R0 g, BERER 3R WS ¢, NaCl 10 g, fin
JKZEL L; (4)1SP2 K5 k. We bkl 42 94 o, 22 28 il 4
W0 g, % % ¥4 ¢, 30 g, MK =1 L, pH 7.2;
(5) W I% 1 5 15 5 5L AT M TE 420 g, KNO, 1 g,
K,HPO, 0.5 g, MgSO, - 7H,0 0.5 g, NaCl 0.5 g,
FeSO,-7H,0 0.01 g, ¥#E$:30 g, ik =1 L,pHT7. 4 -
7.6 AL [ A FR 5600 A 2% W3R B o
1.1.4 EERFFLEE: DNA BE M 1Taq, T4 1%
P45 B R A TaKaRa 23 @) 72 5o V5 B8 AN 2R (1
fitf K 2538550 0 A B A T A TR 2 Hl. PCR 4l
IR &, DNA JiE [l sl 39 &5 0 F Axygen A= 1) 4
ARABRZ A . PCR 514 b 5t /X G A8 K 5 I RF L
JBe 4 A B2 B A i, DNA U 5 B F ¥ Invitrogen 23
Al SEAL . AL AR L4 , Eppendorf 5331 4 & PCR
%, Hitachi 2% w) 1y L-2000 &5 2% W AH & 38 Jf e %
DAD 5 0 £ , 5 OB AH € 3% 424 Phenomenex C18 £
(5 wm, 150 mm x4.6 mm) it E s H -
C-NMR F Bruker DRX2500 #% fif 3t #& 1 ( 500/



ThE A5 e K% By 1 R M R A e £ O B A e 0 A R AR P M M E . /A 2 i (2013) 53 (10) 1065

125 MHz) il 5 , L TMS 24 N 45, CDCI, 8 CD,0D fE
75 % ESI-MS, HRESI-MS A LCQ DECA XP ¥
Bk A, LA CHCL, B CH,OH ¥ 5 5 . 1F AH
FREERE A 100 - 200 H 1 300 - 400 H i (0 E 4H
), % B N Sephadex LH-20 (40 - 70 pm,
Amersham Pharmacia Biotech AB, Uppsala, Sweden) ,
JCAHEE IR A YMC = GEL ODS-A (12 nm S-50 pm,
Japan) . ¥WZEEM K G (silica gel GF254,10 —
40 nm, M) .
1.2 MEHERLERMEZESS

VI EAAE i, I JC BRI K Ve AR A 3R T 3 Ik,
THVE I BYRE S B R R ERR N F R SR HTED B TR
AT T 15 R R TR AT T2 TR TR 0 18 G 7
S I R H B 5 B S P R R 85 55
1.3 WME&EEREARRIF 16S rRNA EH 5 5
M58 E

SR SCHR [ 14 ] 41238 (Y J7 ¥ 4 B 40 3l ) 3
B 2B 2 TR JE K 40 DNA i A 16S rRNA EE A 9 5]
¥ 16S-PA (5'-CAGAGTTTGATCCTGGCT-3") #1 16S-
PB (5-AGGAGGTGATCCAGCCGCA-3") """ | %t H: it
i1 . PCR R4 R :95°C HiAEPES min;95C
AR P30 s,55%C 1B &30 s,72°C E 190 s,30 MFH
72°CFEMHI10 min, PCR =¥ 4k )5 % 1 Invitrogen
om0 F AR 13 B DNA JF 41 £ GenBank 1 H
Blast 2y #E 47 b X, 6 ORI 48 v HLA Rk R
FAREY T A 38 3 Clustal X 34 X5 77 91 #E 47 L X 43
#r, I MEGA 5. 1 i Neighbor- joining ¥ i &2 48 &
B/,
1.4 T# PKSKS EEFREMYEIMERE

I SCHkGE B9 1A PKS 2516 &9 KS 3
i fa 3 51 ¥ PKS-I-K1F ( 5'-TSAAGTCSAACATC
GGBCA-3") 1 PKS-I-M6R (5'-CGCAGGTTSCSGTAC
CAGTA-3") """ DI B A 28 T4 11 26 1R 41 DNA
iy — 21,2 - 1.4 kb DNA F B, PCR &
R £ R :95°C FiAE 45 min;95°C 28 430 s,52°C B
30 s,72°C HE 190 5,30 4§ FF 3 72°C FE i1 10 min,
PCR =¥y 2lifb )5 5 T-8K%E 35, 17 7 50 0 & , 4%
A5 DNA 75138 i3 blast ( http://blast. ncbi. nlm.
nih. gov/ ) FEAT HEXF 437 o
1.5 T3 PKS PH% & #k 8 & BE I ik

H T8 PKS BH MR MR 2380 3 oA & B
B R = M P (50 mL/250 mL ), 28C,

200 v/ minfR % H5 977 do DMRRLHL(V/V) 1 UIIMAT
i) 2 B e T L & WURE#EAT HPLC 4347, 3 1] 4 Fib
T 7R A T AR O R B
1.6 E#k SHO4 {9 K HIEIE & B

W T bk SHO4 35 Fh % ISP2 [ 4 1% 55 4L |, 28C
Fife14 d 3Mh TR B s SR B F1 b (50 mLys 3R i/
250 mL= £ ) ,28°C ,200 r/min¥R % 55 726 dfE N
KBRS B AR R F L 10% (V/V)
) FEFD B 4 N6 Lk B 3% 53 B F2 rp (400 mL 3% 53
F/2000 mL=4f}f),28°C,200 r/min¥% 75 dJ5, 7
A XAD-16 KALMHE ,24 )5 W RALW IR % .
L7 LEMHS BRI

B AR R AL g 5, FH AR 6 B, e B 2% ke [l
WO PR T, KR P TR A T 7% T AR O A 3
4 gz . MREH CHCL: CH,OH # 1 4F I fik
4 (100 —200 H ) ,CHCL,: CH,OH #5 B B , e 4
T8y, 454 HPLC 23 Bt , 40 B8 36 M A DU & O 18 1 4
Fr.1 - Fr. 4, Fr. 3 I Sephadex LH20 #¥, CHCI, :
CH, OH P& it W SE 18 107 , 45 & HPLC 437, 410 0 1% 7
Rl & 18 0y, 4548 4 Fr. 3-A-Fr. 3-H; Fr. 3-D |-
JEVRAHAE ,CH,OH: H,O 2 PR B UE A5 2L & 9 1
(11 mg) ,Fr.3-E ] & H WA 1 45 ,50% Y9 CH,CN:
H,0 fE i s AH eI, #5515 259 2(6 mg) .

2 HERMAHAHN

2.1 EMEE

F LT % 57 e Xk SR [ vl g T 74 0 R B K %
5 B9 FLREAR IR Nephthea sp. (YXS ) 3B A 0 2k T
PEAT MBS AR T 20 MRS [ B IR SRR R o X
B I7 L0 B3 A 03 1 AR A 09 TR AR AT SE 3t 0 A (3R
1) o IFEESRE I 56 M2 M6 Hh 3 B 4351 6 BRIk
B2 B RORME T 53 40 9 Rk 95 5 3 W] 8 15 T
LR LR AT I BE 8 IR PR BT AT OG5 T M2 M3 B JR B A
TR ARUME VAR I, (8 25 A< BRI T e AT VA R BRI
M 73 B AR B 6 BRI, Hom AN TS ) i oo
A M4 M1 53R 38 B A 409 70 B 3OR s O A
HE B R 5 MS M8 v H 7y 8 15 21 4 55 11 I 1
B, T REE i T H R BN B i K T e A R K 1
PR BRI BN RE R IR AR 2 AR

X 20 MR 2E AT 16S rRNA JE K 5 91 45 5
i 1 A Hext AR 2 A S o 3 AN E 3 A
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a0

Micromonosporineae

3 4N @ /b il i W H ( Suborder
R TR R 1
( Micromonosporaceae ) FJ £k 7K 71 & J& ( Salinispora ) 8
¥k, B4 5 W B ( Suborder Corynebacterineae ) jii 7% [%
& Bl ( Dietziaceae ) f i 7% [C & & ( Dietzia ) 2 £, 55 55
B W H ( SuborderStreptomycineae ) % %5 B
( Streptomycetaceae ) H 5% %% B J& ( Streptomyces ) 10
Pho TR 16S rRNA KL A 1Y & 48 & & S 404 an &) 1
JiR o Horb 8K 98 R J2 W T K R W A T A
26, HRGACH ™ W 5, 1% B U 18 DA 58] 2L B
A BRI TP 0 B AR A 5tk R TR R B AT T KM R
B A Ay IS v 73 5 0 A 0 4Ol 5 B R R R T
FAETIEERE D, B R R EEE,
R I HABEFEN BRI MEEEKRER

Table 1. Summary of isolated actinomycetal strains

from 11 selective media

Isolation media Strain name

M1 SHO8 SH18

M2 SHO2 SH12 SH13 SH15
M3 SH11 SH14

M4 SHO3

M5 SH09

M6 SHO7 SH17

M7 SHO6

M8 SHO5

M9 SH10

M10 SHO1 SH19 SH20
M11 SHO4 SH16

2.2 1% PKS KS EH i it & BH % &t & B

FHSCHR [ 10 ] 4 38 /9 KS I A fa IF 51 ¥ PKS-I-
K1F/M6R, X} 20 #f ik £k B 2 4 41 DNA 3 17 §iff 2
Horp 18 BRIAREUS 44 th BV 254, IESE 1 1 AU PKS
BT ZAE TR E WA b, 454 168 rRNA
LD E A4 R 03 Hr, 3 A Jm B T R IR R Y 2
BRCZR A SHO2 SHO3 R TR PKS JE[H , HA 2 4>
J& 18 RS REY 1Y i PRV 2570, T B G 3R A 2K 1k
“.

Xt 18 bk 1Y PKS KS FHk s Ak 2L ] 3 Fh A 7] )
SRR F7 L R AT S W B , E G %k A R
HPLC £ W K 3% 70 M7, & B & ¥k Salinospora
arenicolaSHO4 (A 7™ Wy 8¢y 3= &, HOW Al B 25 40
¥ B ( Bacillus subtilisATCC 6633) 7 7= 4> 2 AT 1
( Bacillus thuringiensisSCSIOBTO1) | 4> B {0, 4 24 BK #
( Staphyloccocus aureusATCC29213 ) 1 KX % ¥ &

( Escherichia coliATCC25922) #5401 1%t , H o %t
00 ) 2 3K RN K M A TR PR TR . TR R
SHO4 % %77~ ¥ i) HPLC 6 I K HE 40 1 355 1k 45 S
B2 FiR o

STEHE S. arenicolaSHO4 [ KS ¥ %1 ( GenBank
5 : KC751532) Blast 43 7, & 38 H g 1% 1) £ i i
5 1A PKS 1 i 55 6 s (KS) i B R, b
rifamycin PKS [ )75 B A 72% AL, 7T g 4k 72
rifamycins 2846 &4 o
2.3 HEtk SHO4 L ¥ 9 B HFEN

XF R PR S, arenicolaSHO4 HEA76 L R HLALHE
KWEIG , 2 AT WLV 70 A ORI & B (i A 43 85, AR 18 2
AHEE WA 1 M 2, i ESI-MS,'H
NMR, " C NMR % #5638 20 A Ko 55 2% SCRH L3
EE W 1 (rifamycin S) A1 2 (rifamycin W) [t 4%
(K 3) .,

Rifamycin S (1) & @ ¥ K, (ESI-MS) m/z
696.5 [M + H]*,694.5 [M - H] iR H0 T8
695, 454 'H NMR H1”C NMR 43047, #e £ 43 7
Kk C,, H,,NO,,'H-NMR ( CDCl,, 500 MHz) §:
7.82 (1H, s, H3), 6.32 (1H, dd, J=9.5, 15.5
Hz, H-18), 6.25 (1H, d, J=9.5 Hz, H-17) , 6.21
(1H, d, J=12.5 Hz, H29), 5.94 (1H, dd, J =
7.0,15.5 Hz H-19), 5.06 (1H, dd, J=7.5,12.5
Hz, H-28), 4.62 (1H, d, J =10.5 Hz, H-25),
3.55 (1H, d, J=10.0 Hz, H-21), 3.36 (1H, dd,
J=2.5,7.5Hz, H-27),3.10 (1H, s, H37), 2.98
(1H, d, J =10.0 Hz, H-23), 2.37 (1H, s, H-
14), 2.34 (1H, m, H-20), 2.04 (3H, s, H-36),
2.02 (3H, s, H-30), 1.96 (1H, m, H-26),1.77
(1H, m, H22), 1.71 (1H, s, H-13), 1.51 (1H,
m, H-24),1.00 (3H, d, J=7.0 Hz, H-32), 0.83
(3H, d, J=7.0 Hz, H-31), 0.65 (3H, d, J=7.0
Hz, H-33),0.19 (3H, d, J=7.0 Hz, H-19). 8.38
(1H, s, NH)."” C-NMR (CDCl,, 125 MHz) &:
184.8 (C, C-1), 139.1 (C, C2), 117.3 (CH, C-
3),182.3 (C, C4), 110.7 (C, C-5), 172.5 (C,
C-6), 115.5 (C, C-7), 166.9 (C, C-8), 110.9
(C, €C9), 130.5 (C, C-10), 191.8 (C, C-11),
108.5 (C, C-12), 22.3 (CH,, C-13), 7.5 (CH,,
C-14),169.6 (C, C-15), 131.0 (C, C-16), 133. 8
(CH, C-17), 124.1 (CH, C-18), 142.2 (CH, C-
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— Streptomyces djakartensis NBRC 15409" (NR041178)

Streptomyces mutabilis NRRL ISP-5169" (NR044139)
SH 09 (KC747477)

93' Streptomyces rochei NBRC 12908" (NR041091)
SH 06 (KC747474)
0.01 SH 08 (KC747476)
SH 07 (KC747475)
SH 05 (KC747473)
SH 13 (KC747481)
SH 12 (KC747480)
- Streptomyces vinaceusdrappus NRRL 2363" (NR043383)
Streptomyces ghanaensis KCTC 9882" (NR043366)

Streptomyces rubrogriseus NBRC 154557 (NR041188)
55~|j— SH 20 (KC747488)

100 — Streptomyces malachitospinus NBRC 101004" (NR041423)

62
49 Streptomyces parvulus NBRC 13193T (NR041119)
64 SH 16 (KC747484)

99 || Streptomyces olivaceus NBRC 3200" (NR041202)
75! Streptomyces pactum NBRC 134337 (NR041134)

92 SHO1 (KC747470)
Streptomyces daghestanicus NRRL B-5418" (NR043816)
1

00 Streptomyces koyangensis VK-A60" (NR025662)
74, Dietzia maris AUCM A-593" (NR037025)
Dietzia kunjamensis K30-10" (NR043316)

99
SH 03 (KC747472)

SH 02 (KC747471)
Dietzia natronolimnaea CBS107.95" (NR026273)
—— Dietzia cinnamea IMMIB RIV-399" (NR042390)
Tsukamurella pulmonis IMMIB D-1321T (NR029302)
Salinispora pacifica CNT-113" (HQ218996)
Salinispora tropica CNB440" (NR042724)
Salinispora arenicola CNH643" (NR042725)
SH 04 (JQ692175)
80| | SH 17 (KC747485)
SH 15 (KC747483)
99 SH 18 (KC747486)
100 SH 10 (KC747478)
SH 11 (KC747479)
SH 14 (KC747482)
SH 19 (KC747487)

Micromonospora eburnea 1L K2-10" (NR028648)
sl

100

100

100

Micromonospora pattaloongensis TI2-2" (NR041532)

E. coli ATCC 11775" (X80725)

1. ZF 16S rRNA EEFIIHMEN 20 kOB LM EREEESHEMZ BN RELZ TR
Figure 1. Neighbor-joining phylogenetic tree constructed on the basis of almost-complete 16S rRNA gene sequences,
showing the relationships among the isolated actinobacteria from the tissue of soft coral Nephthea sp. ( YX5) and their

closely related type strains.
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(A) 150 -

—_

W

SO
Ly

Absorbance (mAU)
>

—_
W

S o
T

(B)

t/min

2. itk SHO4 ZEEAAHE) HPLC A (A) RS EBHAKEMETEHER (B)

Figure 2. HPLC analysis of fermentation extracts ( A) and activity againstStaphyloccocus aureus ATCC 29213 0f fermentation

extracts (B)of the strain SHO4. rifamycin S ( A ), rifamycin W ( @) ; AntibacterialExtracts are from F1 medium (1), F2
medium (2 ) ,and F3 medium(3).

E3. a1 2HULFEEN

Figure 3. Chemical structure of rifamycin S (1) and

rifamycin W (2).

19), 38.9 (CH, C20), 73.5 (CH, C21), 32.7
(CH, C22), 77.5 (CH, C-23), 37.5 (CH, C-
24),73.6 (CH, C25), 37.3 (CH, C-26), 81.5
(CH, C-27), 115.6 (CH, C-28), 144.8 (CH, C-
29),20.1 (CH,, C-30), 16.9 (CH,, C31), 11.4
(CH,, C32), 8.8 (CH,, C33), 11.7 (CH3, C-
34),173.2 (C, €35), 21.1 (CH,, C36), 56.9
(CH,, C-37), HIAM TS s v 5 2 Mk &
¥y rifamycin S @[fﬁ%#ﬁ[ o

Rifamycin W (2) . & & 5 K, (ESI-MS) m/z
656.1 [M + H]",654.4 [M-H] ,#r-HEHAyTHE
N 655, 454 H NMR F1°C NMR 43047, 40 H 4
#® % C,H,NO, ., H-NMR (CDCl,, 500 MHz) §:
7.61 (1H, s, H3), 6.50 (1H, dd, J=10.5, 16.0
Hz, H-18), 6.39 (1H, dd, J=1.0, 10.0 Hz, H-
29),6.26 (1H, d, J=1.0, 10.0 Hz, H-17), 6. 08
(1H, dd, J=7.2, 16.0 Hz, H-19), 4.42 (1H, s,
H27),4.03 (1H, m, H-35), 3.58 (1H, dd, J =
10.5,8.5 Hz, H-25), 3.49 (1H, dd, J=2.0, 10.0
Hz, H21), 3.42 (1H, dd, J=10.5, 6.5 Hz, H-
23),2.64 (1H, m, H28), 2.35 (1H, m, H-20),
2.21 (3H, s, H-14), 2.10 (3H, s, H-13), 2.09
(3H, d, J=1.0 Hz, H-30),1.87 (1H, m, H22),
1.81 (1H, m, H-24), 1.42 (1H, m, H-26), 1.07
(3H, d, J=7.0 Hz, H-32),0.93 (3H. d, J =7.0
Hz, H-33),0.73 (3H, d, J=6.5 Hz, H31), 0.43
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(3H, d, J=7.0 Hz, H-34). "C-NMR (CDCI,, 125
MHz) 8: 184.3 (C, C-1), 142.3 (C, C2), 118.6
(CH, C-3), 186.6 (C, C4), 128.9 (C, C-5),
163.9 (C, C-6), 119.3 (C, C-7), 161.3 (C, C-
8),108.4 (C, C9),129.9 (C, C-10), 200.5 (C,
C-11), 140.9 (C, C-12), 12.6 (CH,, C-13), 8.6
(CH,, C-14), 172.2 (C, C-15), 132.1 (C, C-
16), 135.2 (CH, C-17), 126.2 (CH, C-18),
141.1 (CH, C-19), 39.2 (CH, C-20), 74.8 (CH,
C-21),34.4 (CH, C-22),79.0 (CH, C-23),37.9
(CH, C24), 71.2 (CH, C-25), 44.1 (CH, C-
26), 68.9 (CH, C-27), 49.5 (CH, C-28), 141.5
(CH, €29), 20.2 (CH,, C-30), 11.7 (CH,, C-
31), 11.2 (CH,, C-32), 8.9 (CH,, C-33), 18.0
(CH,, C-34), 64.3 (CH,, C-35), H MLt E Y
WP R 5 EL L A3 4 rifamyein W OB — 20

3 ik

A ] iV G VD B SR A S B T T R AR 1
FEHPCME] Nephthea sp. (YX5) 4385 1] 20 BR 2L
PR L 3 16S vRNA KX e 51 45 o Hoar o 3 AN E
W R Gl R W R K RE . Hh kAW
J& (Salinispora ) YEHR A i v 357 WO, NIV
LIRIEMABMERFE, 25 HIEREERT S
arenicola .S. pacifica 1 S. tropica 3 /l\ﬁl[m o AW
FUE U TE DI L B AR PR T R B A5 B TR T
B, N4 5 o3 B 85 57 ) Jm B AR SR At T 4. Fenical
PREZH T 1991 4F 15 IR M\ Bahamas i 50 FL¢  o3
B RZE W kR Salinispora arenicola , H R 915} 7=
AR FE , AA RS PR, B
MER K F6 B R B R h 4R 18 T salinosporamide |
sporolide | cyanosporaside . saliniketal %54k & ¥y (201 , I
i salinosporamide A DAl ELAT R 4 1) 16 £ 14 470 B o 05
P AR P A T R0 9 L R A PR AT B B

XF 20 R B AR T2k T TR BR PR T RL PKS KS 2
PRUEAT 0 8 , 45 3 18 Fk BHPE B AR, iX R U] T AL PKS
BRI T Z A7 T i HE R 2 v, fH 38 i & T A
I, A Rk SHO4 BERS 7 A= B AT B ST 1S PERY T
B PKS 266G W) rifamycins, HoAy 17 k16 18 1 5 M
A6 I TR RE & AR G AL G 1, 3k T RE 2 th T3 o
PKS Ji PR A T >R Y 09 & 8 25 40 1 Ak T T BROIR 25
WFFT R, T2k 1 Hh i S A7 AR VF 2 DUBRIE [ 1k, 76

MEBEFRFMHTREIBME TR L2ARE, HAES
IR RE IR AR A RS SR B B3Rk, G LA I 1)
ey . BT, AT IE 7F W a0 Ak & B A 1E,
A AT BT, Bo A 2055 46 7 1, £ i B P 7T ik
B AR AL o

FIAR 2 R (rifamycins ) J§ T LW HREPER,
REAF 57 PR 30 I 40 7 RNA R 508, BoA HOm 3 bl
o PR IR L TR M)z N T A O IR IT
1959 4 Sensi 45 1 YK W\ L T 96 5 55 T ( Streptomyces
mediterranoi) F) X 72 ¥ F 4y B 3K 45 rifamycin B,
1962 4F N TG UM ATAE Y It dE R SV 32 i T
I R 2 T AT AN R A B B AR R B S
arenicolaSHO4 AR} 7 ¥y v 43 15 45 B HAT B0 H0 18 1%
PE BRI AR 25 2K 206 W, o R 50 3 38 5 2 ik e
Z: 55 SR 0 A2 9 L I R AR T M W B Y L E R
BT 2%

FE T AW I TR R B 38 0 B8 T TR R B 5
B, O 2 MOk 22 1 0 T TR 9 I R TR R R IR AR
WG . R A IS A0 AR B X 23 B B A 4k
PSR ZH DNA A7 PRS0 18 | B B bR 19 2 9 2 7 N
A& Wy i A BIL b 45 5 2 ok, I 9 T ik s DR AAR
W YRE A T — EE AR 3K R e Ak AT A B BIF 5T A
FANE T LTI I 3 i AR P 0 S AL X K
U= oy B A e W R AR S8 L, AR
RO TR R TR AR AR AR L T AT FLEE
SRR IR S 0 5T I It B A i 4R B Y TR
PKS B A Y b 24t 7 T B R B

B Aot P B AR d AR P X )T T
MMEMAREA > BN T, PEAFLRHES
ERRAT BB HEE R T R LR F EGHF
F IR0 b A R A A B 5 AT IR AR 6 A B,
Fob B A IR A AT o AR s RS
M g @R B,
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Isolation of Actinobacteria with antibiotic activity
associated with Soft Coral Nephthea sp.

Liang Ma'?, Wenjun Zhang', Yiguang Zhu', Zhengchao Wu'?, Kumar Saurav',

Hui Hang', Changsheng Zhang'"
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Key Laboratory of Marine Materia Medica, South China Sea Institute of Oceanology, Chinese Academy of Sciences,
Guangzhou 510301, China

? University of the Chinese Academy of Sciences, Beijing 100049, China

Abstract ; [ Objective ] The present study aims to isolate and identify actinobacteria associated with the soft coral Nephthea
sp. , and to isolate natural products from these actinobacteria under the guidance of PCR screening for polyketides
synthase (PKS) genes. [ Methods]| Eleven selective media were used to isolate actinobacteria associated with the soft
coral Nephthea sp. collected from Yongxin Island. The isolated actinobacteria were classified on the basis of phylogenetic
tree analysis of their 16S rRNA genes. Degenerated primers targeted on conserved KS ( ketoacyl-synthase) domain of type
I PKS genes were used to screen for potential isolates. The positive isolates were cultured in three different media to check
their producing profiles. One bioactive strain that is rich in metabolites was subjected to larger scale fermentation for
isolating bioactive natural products. [ Results] A total of 20 strains were isolated from Nephthea sp. , and were categorized
into 3 genera including Streptomyces, Dietzia and Salinospora, among whichl8 strains were positive in screening with type
I PKS genes. Two bioactive compounds rifamycin S and rifamycin W were isolated and identified from Salinospora
arenicola SHO4. [ Conclusion ]| This is the first report of isolating indigenous marine actinobacteria Salinospora from the
soft coral Nephthea sp. It provides an example of isolating bioactive secondary metabolites from cultivable actinobacteria
associated with Nephthea sp. by PCR screening.

Keywords: Soft Coral Nephthea sp. , Actinobacteria, Salinospora, type I PKS, rifamycins

(A% kpem)

Supported by the National Natural Science Foundation of China (31125001 ), by the Chinese Academy of Sciences for Key Topics in Innovation
Engineering( KSCX2-EW-G-12, KZCX2-YW-JC202) and by the ‘100 Talents Project’ of Chinese Academy of Sciences(08SL111002)

# Corresponding author. Tel/Fax: +86-20-89023038; E-mail:czhang@ scsio. ac. cn

Received: 20 March 2013/Revised: 19 April 2013





