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Isolation and screening of actinomycetes. to produce antibiotic
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Abstract : To isolate.marine actinomycetes from Beibu Gulf nearby Guangxi soil and plants,and to screen antibiotic actinomy-
cete strains, and to.isolate active compounds. The isolation of actinomycetes was performed by normal methods, the screening
of active fermentation products was preceded by antibacterial assays,the isolation of compounds were performed by bioassay-
guided method the structure of compound was elucidated through the spectroscopic analysis. The results showed that 73 acti-
nomycetes strains were isolated from Beibu Gulf nearby Guangxi soil and plants,7 of which showed antimicrobial activities a-
gainst Fusarium oxysporum {f. sp. cubense , Staphylococcus aureus. And staurosporin was identified from the secondary metabo-
lites' of Streptomyces sp. MDCW-126. Actinomycetes from Beibu Gulf nearby Guangxi are potential resources for active strains
and need further study.
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PEUH S TR () PR 7R PE DT MR
YIS VER IR = W bt o S A il o BRI, DATRE T T
L R EF LA R KO 1, A BB
FIZIPIBFSE B GEME 1 o AR SI2 0 FH 3838 3 Rk, AR
F T PHACHR TS B HERE | A R AL 45 3 Tl
Al 6 ASURHE A3 BIARAT 73 BRI TR . X ik ST
MR T R Weds 35 i3 TLC (5, HPLC 4840 -3 7>
BT ANATC B 1 P 03K, 7 6k 3] — AR BE B B8 Streptomyces
sp. MDCW-126 , %5 Horh— =4 I f i 20
RV AR 2 — P AT BURAE H s kR sl &
WO XA 1 AT T I TR PR IR 4 2R
LAY 1 XA AL 29 1R ) MIC {624 10.0 pg/
mL, X 4 8 (A A BRI 1Y MIC {4 125.0 pg/mL,
1 #H5F*
1.1 ##
1.1 HHERR

BRE A MAER R 6 AR . FESIST
2017 A 11 H2R B PHAEHE .
1.1.2 &AL (ERAAPRIMGREARY
% 0.005% )
1.1.2.1 &R TS558 ] 3E M 2% , KNO,
0.1% ,K,HPO, 3H,0 0.05% ,MgSO,.7H,0 0.05% ;
FeSO, 0.001% , BiJi§ 2% ,E4b4h 3.3% .
1.1.2.2  JEM TR, THZ 0.2%., 308 1%,
KH,PO, 3H,0 0. 05% , MgSO,. 7H,0:0-05% , ¥t lig
2% ,FJAEN 3.3%
1.1.2.3  Fjais- RN : KA 0.05%., HiZ i
1% ,K,HPO, 3H,0 0.05% ,55ill§ 2% , 5 Ak40 3.3% .
1.1.2.4 P Emorson 45323k . [ RHEH 0. 1% , 4
B 0.1% ,HA0.4% ,NaCl 0.4% B8 2% , 4
fk4h 3.3% .
1.1.2.5 A& H M K482 0. 1% ,K,HPO, 3H,0
0.05% ,Hih 0.75% , Z % B0 1% , JEH 1% , Mg-
S0,.7H,0 0.05% , INFR4H 0. 4% , Bifig 2% , A ALEN
3.3% .
1.1.2.6 M2 Hilh 0.75% ,K,HPO, 3H,0 0. 1% ,
K2R 0.1% ,MgS0,.7H,0 0.05% ,Tifg 2% , A4k
W 3.3%,
1.1.2.7 M3: FeSO,. 7H,0 0. 001% , [i& & {4 i
0.2% , RAZEFR0.01% ,NFREN0.4% , Hih 0.5% ,
K,HPO, 3H,0 0. 05% , MgSO,. 7H,0 0. 01% , ¥t fig
2% ,FALEW 3.3%
1.1.2.8 1/10 ATCC 172 2 +F13 7 0. 5% , % %540
1% ,VEW 2% ,CaCO, 1.5% , /K T2 0.5% , Byt

B2% A 3.3% .

1.1.2.9  BERHRE R FRE:0.2% WEERE , BilR
2% ,FJ A 3.3%

1.1.2.10 FRREHFHE:0.2% FRNEE, B
2% , AN 3.3% .

1.1.2.11 Vel a3 . 0. 2% 3ok, 38 2%
Afbh 3.3%

1.1.2.12 EAPRESRE0.2% HHK, B0 2% ,
Afkdh 3.3%

1.1.3 &Z@zis

TRERTR 2 5 W] PETER) 2% ,4F IR 0. 3% , i
FIR 1% BERHRE 1% |, #i%bE 2% ,MgSO, » TH,0 0.
05% ,KH, PO, 0.05% ,CaCO, 0.2% ,Eft5H 3.3%

R A, B R AT TE R 1%, 8 A ik
0.2% , #8328 0.4%, KBr 0.01% , Fe, (SO, ), -
4H,0 0.004% ,€aCO; 0. 1% ,F Ak 3.3 % .,

G T 5 55T s R E K 0. 2% , KNO,
0.1% ,MgSO, - 7H,0 0. 05% , K,HPO, - 3H,0
0.05% , EeSO, 0.001% , 54 4N 3.3% .

1.1.4 EBE

GG P52 90 R 2 BREBOW T - 4 8 (0 R 4G 3K

W Staphylococcus aureus F & £E AL ZH G Fusarium

oxysporum {. sp. cubense'>*'

1.1.5 XA A3

HCB-1300V 35 TAE G (35 B i R AE R L 88 A
FRAF]) | e KBy YXQ-LS-75SIT #Y (|- 1 Pl S5
WA RRA IR P AT ) A AdE 54 LRH-500A #Y
(" RBEEBRAAES AR A IR A F]) L Agilent 1260
HPLC (3&[H Agilent /A H]) % {Y Mariner API-TOF
R (SEE RN A R G A A (g e POLAX-L Al
(2 ATAGO A H]) Az HEHHR{L Agilent-DD2 500
I (Agilent A H]) o
1.2 HEBLESEKSE

FEIRE S - BORLIRE G 1 g, 78 75 % WO P9HRS hi
1S min SR TCHEZK PRSI S mL JCEE KRS,
SR TC T K T2 G0 b BEAR B 21 107 Y8 B K 1
T NVKFE & il R FREEIEIRAE L 1 g, iINA S mL TG
PR 7K 3% 0Bk BE i B 31 107,

SR FH 3 38 4 B XA i A T TR TR Y 3 S L 4%
B 0.3 mL 5] 0 A0 T o3 B35 Lm0 Pl L B
BEEEVR AT T 3 A, BT 28 CHEFR48 b 3 & 1
Feo RorES TR R IEAT 24k, B Sl A T ) TR R
ARMATE IR AETCT 4 CUKAR, IFORIE T % 20%
eSS TR b, B IR 4 4 R
Fric E R RS SO H I, T80 C UKFE R
1.3 FEEEKRNTEE
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1.3.1 HhAm

PRI T KA S5 AR TR 2 5 I A,
Fim G T S BE R 2 = P o5 3, BE 95 L hy 28
C 53R 180 rpm 7KL FE
1.3.2 B#%R

XA BUR T M) MDCW-126 B RR EAT 480 ,
PARRIEDZH DNA A8 38 DL S e alifb il L vt
ETAY TR ARAF TR, RHEHTY)
7F(5CAGAGTTTGATCCTGGCT-3") . 1540R (5'-AG-
GAGGTGATCCAGCCGC A-3") , $iz B& % 0 )y 1 ¥ 47
PCR §"#4 ., PCR J Jii 5144 94 °C WiAsPE 4 min, 94
CAFME 45 5,55 CiB ok 45 5,72 CHEf 1 min, 3L 30
MG, )5 72 C 2E{H 10 min, FRFEA9 16S rDNA
JF5$E 38 EzTaxon-e 040 % , 4K/ CMEGA 6 #4 %
ARG REM
1.3.3 ZFRK

KRR SR R LR AL 3 IR, X 2

-

PR TR A U A T 0 T A 1 BRLIR Y
1.3.4 9 &

SR 3 I R 24 B AR R vk R A A R
TV M e W ORI ERI S R AT B LB BRI
(PERHRFY 0. 5% , REE IR 1% , AL 0. 5% , 3t
5 2% ) L, B FEA 2 BRI Uk A B YPD 15972 (%

(MIC) o
2 ERMITIE

7?( TR ARAER L 6 4~
3 R i, TR A 1,
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Fig. 1  Photograph of colony culture of the isolated strains
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2.1.1 BHE1(7 ¥k).MDCW-80 .MDCW-95 MD-
CW-101 , MDCW-114 . MDCW-124 . MDCW-140 . MD-
CW-143

2.1.2 JEE2(2 ¥F) :MDCW-125 MDCW-142,
2.1.3 JBKE3(4 #) .MDCW-118 MDCW-139 MD-
CW-141 MDCW-145,

2.1.4 JRRE4 (28 k) :MDCW-73 ~75,MDCW-77 .
MDCW-81 . MDCW-83 . MDCW-87 ~ 93, MDCW-97 .
MDCW-102 . MDCW-104 ~ 108 . MDCW-110 . MDCW-
115 ~ 117 MDCW-132 ~ 134 MDCW-138,

2.1.5 JBHRES5 (4 #k): MDCW-96 . MDCW-99 . MD-
CW-113 . MDCW-135,

2.1.6 JEE6(1KE) :MDCW-112,

2.1.7 ##(3 #) . MDCW-109 . MDCW-129 . MD-
CW-130,

2.1.8 JEA 9(23 #):MDCW-76 MDCW-78 ~79 |
MDCW-82 . MDCW-84 ~ 86, MDCW-94 . MDCW-98
MDCW-100 , MDCW-103 . MDCW-111 . MDCW-119 ~
123 . MDCW-126 ~ 127 . MDCW-131 , MDCW-136 ~
137 MDCW-144

2.1.9 HAFER (1 #k) :MDCW-128.,

S (DTS00 A BRI b A T AR i 1
WA B AT BN R e 22 (81 2) 5N M2 Fll M3
FRILH IR R 2 (1 3) |, i g B - K 2% 9k i
FVRE 2R H I B 3 2 A i w4 s @AAS TR B
aik A JERE 4 RN R 0 B R T A A 2 (&l
4) .

i Undiluted
F10f% Diluted 10-fold
FiRE100f% (LI F100f% Diluted 100-fold
Diluted 100-fold
(11 actinobaeteria)’

ARG
Undiluted
(39 actinobacteria)

i FE10£5(230)
Diluted 10-fold
(23 actinobacteri

2 =HMRESBENHEZENEE
Fig. 2 Number of actinobacteria

isolated by three concentrations

2.2 EMEIFE

R H 3 B SR EE T 0 R R TR A T R T B
7%, ME H AR LR BV (W ) 100 pg/mL) /Y
PURTEAE o T 1 5 559 AR Ff 410 BT P8l P8) DR/ N A =
SAMTA R EAR <10 mm , B 16 P ; 100 34 P ) L
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3 3 il

HHACR (Number of actinobacteria )
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Fig. 3 Number of actinobacteria isolated
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Fig. 4 Number of actinobacteria isolated from different samples

AR 10 ~ 15 mm Z 0], G Sy o A5 3 e 5 400 1 Pl AR
>15 mm KW NG, 45 R LW =k MDCW-
126 75 AL B3R b i IR GAC ™ ) BA ST 8 B 0
2 BR A A A LR 220 15 M, Tk MDCW-78 \MD-
CW-96 MDCW-107 A1 MDCW-125 7F Al kg fLp
AR R A ) BAT h A R P A AR 2 T
(K5) . Btk MDCW-103 7& Al Fi3e 5 i A
W PR Bk MDCW-114 7555 [ TR FRIE TP IR
AP H A B4 v A A BR A . X Bk MDCW -
126 HATHIAHISE .
2.3 EHRETE

ik MDCW-126 %) 16S tDNA FL[X ) PCR 314
JPOI R D 1469 bp, 5 NCBL B4is )2 i) i bk
Streptomyce sp. ( Streptomyces sanyensis 219820) [] 16S
rDNA JE PR 47 [l R 96% |, 25 4 K R Bl e AR
GERB MW LA T W — 53 3. B k MDCW-126
(GenBank % 5% 5 MK615749) #] 4 2 E N5 E H
Streptomyce sp. (& 6) 0 — 2 WL HIE & 4%
ik, Ve T MR, SR IR RS B BOR, SR R A i R
R B FHIEA 807 . W sE Wbk MDCW-126
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[ 2 Xt ] Positive control MDCW-126 MDCW-78 MDCW-96 MDCW=107 #1125

5 MBEERERNNEEEER
Fig. 5 Picture of anti-fusarium oxysporum f. sp. cubense activities
HHERETH Streptomyce sp. . FRFE P ATEE T AT R, e B (i R
2.4 BEHUEYHIBERE SrER R — MM A, BT MS NMR I EE G RE 4
X} Streptomyces sp. MDCW-126 R H A, 5 EZ SRR (R T) B
00 Streptomyces melanogenes NRRL B-2072

Streptomyces noboritoensis NBRC13065
50 Streptomyces melanogenes NBRC 12890

| Streptomyces crystallinits NBRC 15401

1001 Streptomyces crystallinus CSSP421
Streptomyces zhihengii YIM T102

> |: Streptomyces gobitriciniNBRC 15419
99 Streptomyces lavendofoliae NBRC 12882

100 \/Streptomyees purpureus NRRL B-5403

| Streptomyces purpureus NBRC 13927
Streptomyces kurssanovii NBRC 13192

47
= Streptomyces peucetius NBRC 100596
R + Streptomyces peucetius JCM 9920
R Streptomyces xantholiticus NBRC 13354
Streptomyces tritici NEAU-A4
Streptomyces gulbargensis DAS 131
y Streptomyces nashvillensis NBRC 13064
¥ - |: Streptomyces violaceorectus NBRC 13102
99 Streptomyces bikiniensis NBRC 14598
Streptomyces clavuligerus JCM 4710
Streptomyces orinoci NRRL B-3379
- MDCW-126
96 Streptomyces sanyensis 219820
—
0.002
6 E#k MDCW-126 &7
Fig. 6 Identification of strain MDCW-126
AW REEFEK(MOH), [a]] - 30 Ao
5
(¢ 0.2,CHCL);'"H NMR ( DMSO-d,,500 MHz) &: N A
9.10 (1H,t,J = 7.92 Hz,H4),9.02 (1H,d,J] = 15 1N3
23.9 Hz,4'-NH),8.42 (1H,s,6-NH),7.88 (2H,d, HiGr (2 8
H3CO'
J = 7.50 Hz,H-8,11),7.35 (2H,t,J = 7.50 Hz, ’ NHCH
H9,10),7.30 (1H,m,H-2),7.19 (1H,t,J = 7.45 1
Hz,H-3),6.74 (1H,dd,J = 2.90,9.30 Hz,H-3), 7 ERMERNEHER

Fig. 7 The chemical structure of staurosporin

4.79 (2H,m,H-7),4.24 (1H,s,H3"),3.84 (1H,
m,H4"),2.52 (3H,s,4’a-CH,) ,2.29 (3H,m,2'-
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CH,),2.06 (3H,s,3'-OCH,),1.97 (2H, m, H-
5');"C NMR (DMSO-d,,125 MHz) §:171.9 (s,C-
5),137.8 (s,C-12a),136.2 (s,C-13a),132.4 (s,
C-7a),129.7 (s,C-11a),126.1 (d,C4),125.8 (d,
C-2),125.5 (s,C-12b),125.4 (d,C9),123.9 (s,
C-7¢),122.7 (s,C4a),121.8 (d,C-8),120.8 (d,
C-2),119.8 (d,C-3),119.7 (s,C4c),114.9 (s,C-
4b) ,114.3 (s,C-7b),112.6 (d,C-11),109.1 (d,
C-10),93.7(s,C-2"),80.9 (d,6"),79.2 (d,C-3"),
60.0 (d,3'-OCH,) ,53.5 (d,C4"),45.4 (t,C-7),
30.5 (q,4'a-CH,),27.8 (q,2'-CH;),27.0 (t,C-
5");EI-MS m/z467.1 [M +H] ",
3 &ig

AT R P 30 A R DA PG L P T A W ) v
Ve HEIIRE b Ay BT 3R AR 73 BRI TR . TR i
5 MRS T A 220 1A AT VR T RO TR M AR 3 Bk
X 45 (7 e R T EL AT IR A T RO TS P TR, OF A
Hh—KRATZE T Streptomyces sp. MDCW-126 [ IR 2t
TR b oy B 4 TR S Y—— R IE R

FURI, 0T T P AP0 T e ok 5 s 2 T AR Bl
FEIERARA 2 B IS TE , IF R T Ak 1 Ve A= A8
FEYIEAT AT ST o AT NS P E R A YR —
MR EERLZR T Streptomyces sp. MDW-06" 14355 2] 1
AFREIEAS Y TGS S A A S
FO TR L TR P A R G R PRI 2
BT e 7/ LI B v 1 A N i | o R 2
TR B T e B v ST LR Wi A S i B R
ORI AT T AN

S 30k
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