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logical control is currently regarded as a promising strategy for prevention and management. Algae, as crucial compo-
nents of marine ecosystems, host diverse and abundant microbial communities within their phycospheres. In order to
explore the diversity and potential application value of algae-associated symbiotic or epiphytic actinomycetes resources
in South China Sea, the isolation identification and antibacterial activity screening of symbiotic or epiphytic actinomy-
cetes from Caulerpa sertularoides f. Longipes, collected from Lingshui, Hainan, were carried out. Actinomycetes were
isolated through dilution coating method and identified according to the 16S rRNA gene sequences alignment and by
phylogenetic tree construction. The results revealed that 20 strains were identified as Streptomyces, one as Nocardiopsis,
and one as Microbacterium. The antibacterial activity of the fermented crude extracts of the obtained strains was evalu-
ated against nine pathogenic bacteria, including Vibrio owensii using the filter paper method. Results showed that all
strains exhibited inhibitory effects on at least one type of bacteria. High-performance liquid chromatography (HPLC)
was employed to assess the chemical diversity of the crude extracts. Results showed that strain HZ057 had a higher
abundance of secondary metabolites than other strains. To further investigate the salt stress tolerance of the strains, salt
tolerance tests were conducted. The results showed that all the strains could grow well on 0%-4% NaCl, HZ054 and
HZ057 could still grow at a salt concentration of 12%. The whole genome of HZ057 was sequenced and the functions of
each gene cluster were predicted using antiSMASH. The analysis revealed that the genome contained 29 secondary me-
tabolite genes clusters with diverse structural types, indicating that this strain is associated with a rich diversity of sec-
ondary metabolites. In this study, strains of Streptomyces, Nocardiopsis and Micrococcus were isolated firstly from the
algae Caulerpa sertularoides f. Longipes in the South China Sea, indicating that the algae contained abundant actino-
mycete resources. Moreover, it was found that the identified strains exhibited significant antibacterial activity and the
ability to produce a variety of secondary metabolites, suggesting the potentials for future research and applications.
Keywords: Caulerpa sertularoides f. Longipes; symbiotic or epiphytic actinomycetes; isolation and identification; anti-
bacterial activity; secondary metabolites
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BT 2 B2 X MRSA L i WV Jie 15 e 600
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1.1 ##

111 B KA se  PIREEFE SR AR A Bk B
AR B R PR LW TS (110°03'3.00"E,
18°25'46.66"N ), K Ja ¥4 FE i B ATC R 2% B 48
TUK&E IR

1.1.2 #HRA (1) 4EfRE AR&EK 1
15RO ATAMERERY 20.0 g/L ., S1kER 0.5 g/l
BRR 4R 0.01 /L. fEFRER 1.0 g/L. Wi 4
0.5 g/L Bil2t% 0.5 g/L 35 15.0 g/L R 17.5 /L,
pH & 7.3£0.2,

TWYE 575360 BeRHREU 0.25 /L. BiiR
AH05g/L. TR 20 g/l WEEL 17.5g/L, pH N
7.3+0.2,

1/2 ATCC 157 3L, #5505 10.0 /L. AT
TERY 20.0 /L. FEREERERY) 5.0 o/L. FR/K IS 5 A
5.0 g/L 245 1.0 g/L 35 15.0 g/L R 17.5 /L,
pH & 7.3£0.2,

(2) W aifbRs I3k, 1SP2 Bkl 422
JEHLY) 100 g/L . BERESEEY) 4.0 /L. i % b
4.0 g/L Bitllg 20.0 g/L 4R 17.5 g/L,pH 4 7.3£0.2,

(3) BRI ARG R . LM B3R 5L
FEWE 200 g/L . ZZFFHRHY 10.0 g/L . %5 b
10.0 g/L. AWM 1.0 g/L. BRERES 1.0 g/L. L
17.5 g/L, pH N 7.3+0.2,

LM3 $55edE. #AgHE 20.0 g/L. 22 ZF48
10.0 g/L. BN 1.0 g/L. BREES 1.0 g/L. HEh
17.5 g/L, pH N 7.3+0.2,

(4) PiREHEf R IRIE . LB Wikky ),
JEREE 114 10.0 g/L \EEREH) 5.0 o/L A48 5.0 g/L
B 20.0 g/L, pH N 7.3£0.2,

s R S MR A R 2L (TSB) U, Bk
17.0 g/L. KRG AJNE B K MY 3.0 g/L . HALHH
5.0 g/L. BEfE 81 2.5 /L. Hi%ikE 2.5 /L. i
175 g/L, pH K 7.3£0.2,

1.1.3 AR E AR KBEAMHIRE (Xa-
nthomonas oryzae pv. Oryzae, A ). JCH.5EBK
( Streptococcus agalactiae, B ). M 4 [C K &
( Vibrio harveyi, C ). ##5NE (V. alginolyticus,
D). BE®{#IkEE (Micrococcus luteus, E ). ffif Ff!
A VGRS B O A ERE (MRSA, F ). BRXSCHTEGHR
® (V. owensii, G ). MEKEERRE (S. iniae, H). 3
A Al %6 ( Photobacterium damselae, 1) {777

T [ A Ol B 2 B I AR MR RIS T
1.14 EZZRXANFE  HFHHRKF MEL04T
) B #ii+ Mettler Toledo & H1; [HIRFEIK ( ZQZY-
CS8V) Il [ i HIEALIR A R A A (a3l H By
H RERERMER A BR AR T4 LR LT
WA )RR B A R A 3 AR
(DMSO) W A 1 ifg 2z se A AL BHE AT BR A ]
L RGEE KT R A I [ T — TR 2R SR A R
Al AR R IR A i —fE R R A R A F
7 R R R A B 2 AR A IRA L &
BB 5L (1260 7Y ) 1 H & [H Agilent /2 #]
B WS T T A KQ-500DE I [ ZR 251 R
P B BR AT

1.2 Ak

12,1 HBARALLAMAES,S B HH
T MK CEEERE N 1.75% ) 356 R BB
A 2~3 WK K VD YR e T, 75% TS IR 30 s
RKFEANGE, SRI5 FHTCRE K ik 2 0, &
T EE T HHEET . 57 DA 5B K
N, BT IR, A 5~10 mL JoE i
IKBI S B, B8 A TCRR IR A TR BE A R, WGHR
JE . 107, 1072, 107 FBMi 4% 200 uL 34 T
[C 15, TWYE AKX 1/2 ATCC R 5L (/B i35
FeXyE 50 pg/mL EARTRPR ) I, HE 2 PR,
B8 F 28 CHEIRE A PR, MWL, KR
Z 8 JH] AR A T TS A S BRIy B A 1 B
W%, PR R ISP2 BIAE-AR B IR B T Al AL 7
Z WAL IR B AR SR, X RARIE TS, KB
BT ICE HM (20% ) H, B T-80 ‘CHALE,
M.

122 & H# 16S rRNA AR A5 o4 KrE
B RIETT 16S TRNA SERIE ., ¥ AR5
JF#57#E EZ BioCloud ( https://www.ezbiocloud.net/
login ) %4 2 b4 7[R 4 E X 2R, A
IR KT 98%IK RN 16S rRNA JEH JFHI/E R
ZXT4, #i] MEGA 11 #4347 2 F 5% 1,
K 4B (neighbor-joining method ) 1T RS
KB MR RN 5 HT o

1.2.3 Bk REFWH L DIBHLR IR R AR
K FE R AT IR TR . 7E S0 mL #EIE I H
20 mL 1K LB B3 375, F 121 °C & K K 1 20 min,
VN5 AT A6 998 B R B 20 L, 7E 37 C |
160 t/min 2514 FIRZ 9% 12~24 h, {fi ODggo N
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0.50~0.65 , F Tl PEfi e 15, I 5 40% H 1 1 1
REFRFT-80 C,

(1) WHRARE. MITEZEF 16S rRNA JF51
YA S T oy B AT B IR TR A R S LM
F LM3 AR B 95 BE AT/ NI R 8% . 7 lifb iy 1
D5 2 B R PR BGE AT AP T 100 mL 715
FHk TSB v, 7E 28 °C. 160 r/min £ F %5
3d, SRIGHAERF AR 10% MM RS 2 L &
TR R LML A M3, 7E 28 °C . 160 r/min 4%
TG REFE 14 do RERSS ARG, 2R BN
NERFOR OB 3 W, KAV E IR
T 78 KA PR g A BRI Y, MR — 3
EAA ( dimethyl sulfoxide, DMSO ) e il i ik &
20 mg/mL MW, & T 4 CORAE, FITHURTEE
i

(2) WEPEGRBE . SR UE 40 R T UL 5 o ot
AR AT 9 Fi At o e St TR B A0 TR O M . TR R
200 pL J5 BB AT 20 mL ¥ 1% 50 'CHY LB
RERFREET S0 mL #ERI Y, RS S 0E TR R
Lo FEFAREERE G, FJC R T A K e 4K A

( 442 10 mm), L DMSO HMHEX IR, KIBE

£ (10 mg/mL ) A PHMEXTIE, A UELER L
10 uL AR A B2 Y (20 mg/mL ), WHE 3 IRE
i, BT 28 CHEEREFE 12~24 h J5 WL, it
N R 1 R O o8- W i Rt B R
I A KA TR o SR 5 28 SCik il e 00 7 el
B, BE 3K,

( 3)HPLC 43 Afrka il . ¥ Bk HZ037 . HZ041 .
HZ046 . HZ051 ., HZ054 . HZ055 . HZ056 . HZ057 .
HZ063 KB &tk H A s, H
0.22 pm PRSI UE, VR E T RIS /NE ST
HPLC #: | ( Agilent Zorbox SB C18 faif 4,
250 mmx4.6 mm, Spm ). R A5 DUHAEK (A ).
HEE (B) Rishal; BREEVEMRL: 0~15 min, 10%-~
100% B; 15~20min, 100% B; 20~25 min, 10% B,
P E A 1.0 mL/min, AR R 25 C, #EFEEN 10 pL,
1.2.4 Wik at X% BIBUES4aifhit 9 kR
R E AT AT TSB AR 7836, B THEIK
F 28 C. 160 r/min #&¥%HEFE 3 d, WHL 200 pL
FERURIR . TE B AMRRE S AL K R AFIY ISP 2 1
FRILF P HNTAN 0% 2%, 4%, 6% . 8%. 10%.
12%. 14% NaCl K& J5#FHk, &aivfi, HH
W2 AEE, BIET 28 CHRiFEMEIRES 144,
A I L s A KB B

125 BAHAKGLSABANES S HEK
alifb J5 3% 20 57/~ 7], 2 F Nanopore promethlON
48 =R AR5 LI K illumina Novaseq 6000 At
WP H AR5 AT, ] Flye SR E 720 3¢
(CET =0 i DR S VS i R RO S U ) ) =
e, DR A B R T A B Y
& EL, 17 antiSMASH( https://antismash.secondar-
ymetabolites.org ) 75L& X 5l XJ Y AR 1 25 K 7 i
1304

2 HER55WH
21 BEEMARKEEMIE. £E

FIF 3 Fhy B 5 35 56 I R B KR SE 1 P
BB R 22 MR . Hoh, MIREIK L
S IR ISR 10 Bk, 1/2 ATCC B53: 34058
138 5 ¥k, TWYE KigRd s8] 7 #k. thobnl
U, B RER 1SRRI T 2 P B B R
HAWBIEH, alfEhE ki amit, R wb vk
GRS, X 22 BRTLZE T AT 16S rRNA JE[H 7
F|Y%E, s@at EZ BioCloud JEH YT . AHALMESS
Mr, Horh#E%5 %8 ( Streptomyces ) fx % (20 # ),
L% £ K @ B ( Nocardiopsis ) 1 i3 +T 1 )@
( Microbacterium ) % 1 ¥, X SETEHE A R
B BRI FRY . RYE 16S rRNA %
PP FI R EE 22 B 35 B A= il 2 11 AH 0 22 ]
MEGZEEW (B 1), W HZ037. HZ039.
HZ047. HZ052. HZ053. HZ061 1 HZ064 5 S.
rochei NRRLB 2410" (A ik 100%; HZ041,
HZ042, HZ043, HZ044, HZ060 Hl HZ062 5 S.
daghestanicus NRRLB 54187 (i AL K 99.93%;
HZ046. HZ048 Fil HZ059 5 S. griseoincarnatus
LMG 19316" WA EIE A 100%; HZ051 5 S.
abyssomicinicus CHI39" A AHLE N 99.85% ;
HZ054 5 S. griseoflavus LMG 19344™ (4 FH{LLEE
100%; HZ055 5 N. changdeensis Mg02" () Al
4 99.71%;HZ056 5 S. luozhongensis TRM 49605"
FIARLEE N 99.78%; HZ057 5 S. levis NBRC
15423 BYFRMBLEE M 99.93%; HZ063 5 M. resistens
NBRC 103078" FIAHUE A 98.31%.
22 EMABHRYIEIERKESHEN
ST

DARRSCHT IC IR 45 9 Rl I 4 1 N 8 7R 1
R FHUE AR R X 9 MRl 2k i & A R A T P
WEHENE . P s sk 1 Fos, 9 MRk
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Streptomyces daghestanicus NRRL B-5418T(DQ44249)
Streptomyces sp. HZ044
Streptomyces sp. HZ060
Streptomyces sp. HZ043
Streptomyces sp. HZ042
Streptomyces sp. HZ041
Streptomyces sp. HZ062
97| Streptomyces sp. HZ057
Streptomyces levis NBRC 15423T(AB184670)
Streptomyces sp. HZ037
Streptomyces sp. HZ039
Streptomyces sp. HZ047
Streptomyces sp. HZ052
Streptomyces sp. HZ053
2 Streptomyces sp. HZ061
Streptomyces sp. HZ064
Streptomyces rochei NRRL B-2410"(MUMDO01000370)
100, Streptomyces sp. HZ054
20| o1 Streptomyces griseoflavus LMG 19344T(AJ781322)
Streptomyces sp. HZ059
98 Streptomyces sp. HZ048
Streptomyces sp. HZ046
100 Streptomyces griseoincarnatus LMG 19316"(AJ781321)
99 [ Streptomyces sp. HZ051
Streptomyces abyssomicinicus CHI39T(LC495888)
100 : Streptomyces sp. HZ056
Streptomyces luozhongensis TRM 49605T(KX129765)
100 Nocardiopsis sp. HZ055
' Nocardiopsis changdeensis Mg02"(OM368593)
100 Microbacterium sp. HZ063
L Microbacterium resistens NBRC 103078T(BCRA01000173)
0.01
B1 PERHEMEMEZERRET 16S rRNAERFIINRERLEH
Fig. 1 Phylogenetic tree of Caulerpa sertularoides f. Longipes-associated actinomycetes based on 16S rRNA gene sequences
FR1 PERHMERZENTEEE [EEECRS St R Wk E PN s s WA E 7SRRI ER PO
Tab. 1  Antibacterial activity of Caulerpa sertularoides f. A o e 155 N
Longipes-associated actinomycetes AAEICIRTA (C) JEAMIIATE. A5 bR HZ037,
— : — : HZ041. HZ046 ., HZ051 . HZ054 . HZ055 . HZ056 .
Wbk st T Pl 4% Antibacterial circle diameter/mm . e L b I
Swan Medwm x5 ¢ 5 & ¢ G 1 1 HZ057 LI} HZ063 kBt #2417 HPLC /)
mzZo3T M~ - -~ - - 12 10 B, SR BB AR HZ057 B G AR ™ Py AR
M3 - - - — — 11 - 10 - LB AR IR BACH = =F &, LR kR HZ057
HZ041 LMI - 15 - - — — 13 R FER G HAT SR S . TR 2 R
O T B B v FEARL, R RP AR AE 2 RS TR &
HZ046 LML - - - - - - - 12 14 T % 5 v ARAS AL P G PE AN = ) F e B
M3 - - - - - -~ 12 13 3,
HZ051 LM1 14 16 - - - - - - - 2.3 .*ﬂi HZ057 H’]é%.ﬂm[ Iﬁﬁ*ﬁ
LM3 15 16 - - - — - — -
z0ss Lul . s A o i T A R B AR HZ057 #E AT 2k N 4
- e s IR A N8, 76 NCBI H T 05 18
/‘\ 0 AY e
Wzoss  IMI - - 13— HZ057 2B HIHIC RN A T3], MHA Type
M3 - 1 s Strain Genome Server ( https:/tygs.dsmz.de/ ) #4 %
HZ056 LMI - - - - - - 15 - - FKR HZ057 52883 bR AE 2 L AR I RS
O e REW (K 2), EENARGELKERN T, EHik
HZz057 1M1 - - - - 13 - 1 - - HZ057 5 S. djakartensis JCM4957" B&-h—37,
LM3 - - - - 12 - 10 - - N N TR — b s [
o T T B T RRRRGE, B E H T R —
M (average nucleotide identity, ANI) %% DNA-
fb/\
A ———— DNA 7428 (digital DNA-DNA hybridization,

Note: — indicates inactive

dDDH ), 435K 94.27%F1 56.00%, ANXFr—#%
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Streptomyces werraensis JCM 4860
100

-
100 Streptomyces cellulosae JICM 44627

Streptomyces capillispiralis JCM 50757

Streptomyces mutabilis strain JCM 44007

100

Streptomyces venetus JCM 312907

Streptomyces djakartensis JCM 49577
HZ057

9 m 10
oo |

Streptomyces swartbergensis strain HMC13T

Streptomyces azureus ATCC 149217

100

Streptomyces caelestis strain DSM 40084

=

Streptomyces africanus strain NRRL B-24243T

Streptomyces afghaniensis 7727

100 _].0_0_‘: Streptomyces tuirus JCM 42557
100 Streptomyces massasporeus JCM 4139"

Streptomyces hawaiiensis strain ATCC 12236"

Streptomyces levis JICM 69247

Streptomyces spinoverrucosus JCM 5077F

Streptomyces cupreus PSKA01T

72*

Streptomyces minutiscleroticus JCM 4790

Streptomyces carpinensis strain NRRL B-169217

2 Hz057 2EFBRFREN
Fig. 2 Genome-wide phylogenetic tree of HZ057

R A4 Ff; BEHUSIX 2 BRI RIS N R — K
T3H 11 BRBLBITR R, 43 03RO S T R 5 HZ057
() ANI Al dDDH ( % 2), Z58 /R, ANI#/NF
H AT AZ AW 3 AR R R Rl 2250 ANT I 5
(95% ) I dDDH Iifi SHE (70% ). SeAfEdl, 7
Bk HZ057 nl g2 54 18 & 1) — D Hr i, (BN
=8 & HIE SR IE . AHEERE . KR
FENE AN AL 22 R AR 2R A 7 1 1
i i antiSMASH 7E 2k /¥ i ( https://antismash.
secondarymetabolites.org )X & #k HZ057 IR AL
YA )6 B R B AT 0 i, SRR
3 iR o Tk HZ0S7 #74E 29 TS AE R IR AR ™
Ya R, 1536 RGP 22K
BRI 528 (terpene ). HREIZE (PKS). Kl
BEAK (RiPP-like ) LA K #k #8844 ( NI-siderophore )
S, MWIERFRARRUERE , HZ05T A 7 A%
HEMBEREAAUE N 100%; 4 3 N EHES
E AR TR AR LBE R T 60%, A 12 DML S
CL AL R AL /N T 60%, A1 7 D AHIE
] RE ™ A IR PR = . Hodr, BERFE 9
PLFIEN AR 4553~76 325 nt, 58N B/E
( desferrioxamin B/E ) 4= ¥)-& AL R AL 15

%+ 2 HE# HZ057 5#EXXE Z B ANI #1 dDDH
Tab. 2 ANI and dDDH between strain
HZ057 and model bacteria

#5# Model bacteria ANI/% dDDH/%
S. djakartensis JCM 49577 94.27 56.00
S. swartbergensis HMC13" 89.81 39.10
S. venetusJCM 31290" 90.29 40.30
S. afghaniensis 772" 89.81 39.10
S. africanus NRRLB-24243" 89.59 38.60
S. azureuss ATCC 149217 89.68 38.40
S. caelestis DSM 40084" 89.45 38.10
S. tuirus JCM 42557 88.87 36.00
S. massasporeus JCM 4139" 88.73 36.20
S. hawaiiensis ATCC 12236" 89.81 39.10
S. levis JCM 6924"=NBRC 15423" 88.38 35.50

# 100% . EERMR—FhRIRIE SR, FEMT
RTT R EE L B S AR S iR i T SRR B
24 i F P4 46 157~71 976 nt, St A iso-
renierantene A= 45 WL KR AU AR RLEE R 100% o

isorenierantene J&—Fh Iy HFRIAE MK, B NG
WY& LT 2 —, BA R A A RE ) A
EWOCRP R ENFE 29 TN
5070~46 254 nt, SIII#Y PKS germicidin £ 45 A%,
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Tab. 3 Secondary metabolite biosynthesis gene cluster types of strain HZ057
b ey C A AR L SRR AL 275 3k
No. Type The most similar cluster Similarity/% Reference
1 NRPS-like
2 terpene hopene 92 [16]
3 hydrogen-cyanide aborycin 21 [17]
4 NlI-siderophore kinamycin 19 [18]
5 ectoine ectoine 100 [19]
6  RiPP-like
7  terpene geosmin 100 [20]
8  TIPKS, butyrolactone 4-hexadecanoyl-3-hydroxy-2-(hydroxymethyl)-2H-furan-5-one 45
9  NI-siderophore desferrioxamin B/desferrioxamine E 100 [21]
10 T1PKS, melanin melanin 80 [22]
11 terpene SCO-2138 14
12 T1PKS, butyrolactone Thaxtomin D/thaxtomin A/thaxto-min C/thaxtomin B 16 [23]
13 NI-siderophore paulomycin 11 [24]
14 RiPP-like, lanthipeptide-class-iii informatipeptin 100
15  amglyccycl spectinomycin 54 [25]
16  oligosaccharide, LAP, RRE-containing
17  terpene albaflavenone [25]
18  NRP-metallophore, NRPS coelichelin 100 [25]
19 other colibrimycin
20  butyrolactone, NRPS cyclofaulknamycin [26]
21  phenazine phenazineSA/phenazine SB/phenazi-ne SC 37 [27]
22 triceptide
23 RiPP-like granaticin 5 [28]
24 terpene isorenieratene 100 [29]
25  butyrolactone cyphomycin 5 [30]
26  melanin melanin 42 [21]
27  TI1PKS, NRPS
28  T2PKS spore pigment 75 [31]
29  T3PKS germicidin 100 [32]
FERIAHALLEE 2 100%, germicidin J& T oMk iR KRR IR FARA TR (F4), kel L,
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BT HRRTE & 0%~4% NaCl 10 [ 435 372 35 b A= K
R4, 765 6% NaCl ¥ [ &3 735 B A K —#%,
FE% 8% NaCl WA 7 P AEF R MFAK;
ik HZ054 1 HZ057 7£7% 10%. 12% NaCl #y [

3 itig
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Tab. 4 Salinity tolerance test of strains

Htk PRI L Growth status of strains
Strain 0 2% 4% 6% 8% 10% 12% 14%

HZ037 +++ +++ +++ ++ o+ - - -

HZ041 +++ +++ +++ 4+
HZ046 +++ +++ +++  ++
HZ051 +++ +++  +++  ++

HZ053 +++ +++ +++ ++

+ o+ o+ o+ o+ o+
|
|
|

HZ054 +++ +++ +++ ++ + + -
HZ057 +++ +++ +++ ++ + + —
HZ055 +++ +++ +++ ++ - - -
HZ063 +++ +++ +++ ++  + - - -
TE: +HRRE R R+ KRB +RmA K, -

TR,
Note: +++ indicates good growth; ++ indicates better growth;
+ indicates weak growth; — indicates no growth.

LR PR DR AR BT ARk IR 1 BT R
IR B IX AV PR 4T 38 224 B RE O v 40 S Ak A5 3
60 HETT IR WM A A, Horh 10 Bk R T
TR B TR Eh H AT & ( Salinibacterium ), H i
TR 8 2 0 R AJ A5 T TR 2% R A R R VR L S
STV T P R B BRAR A TN S A B IR
AWFFE R 3 e B R IR T P B HE
LR A R AT, 153 22 PRk, Hoh
HERE TR TR, U R R LA SR R R
SRR AT TR R, X 3 P R s v A 2
PR EE . RN A WARTE & 0%~
4% NaCl W3R rh B K B AF, Mg bk HZ057
1 HZ054 755 12% NaCl (135 35 3 b i 4 #1174
1, U0 BH ) e B A ik e TR LA 0 R PR Y 3
i
32 BEMAEEKFEHREREREHHEN
FH S A I B A 45 5 A A6 3 S K = R Al
S A A, R R AR R |
e EIRAE . EEPK . SERER T . RS A
e 21 SR I 7 T L v R X 1Y
fe Bk Y 22 Fh 22 % £ 1 Jo LA BR A 3 A B SE T R
i 30%~80%, 2T Ik B A B IE R IR
AN AP AR R 25 M R B EL o T PR ER B S
R RMBTE S Y E SIS, Flan, ULFAH
SEBSUN LTS P AN B Y 10 Fhi Ve R R T T AT
PUIRE S, G5 K0, 5 BRI o X v s o
B s i P I A B /N A B (MIC ) 7
0.625~5.000 pg/uL Z [i]; T2 R Al %

B BRI D) SRR b A B 36 BRI INZIA,
XFORRSCHT GBS 10 g 37 Bt 4 v 2R 1 7 40
WA, Z5RR, 36 BRI R Z /DX 1 Fhw
SR A A PUETEE, HA S A BT I PR
TIHMEX RIS R . UL AT W, TR R T
SRR S5 7K 7 S 5 Dt 248 o 1) B v v B — s Y
&7 .

AHIFGE 43 B ARA: 1) T B A TR TR X K
TR IR AN TS, AR TR T . RN . BR
IR | T S K T N 98 A0 K AT I S 3R
I BTG, BRIk SeEUR R AR TR A
5, BAWBTER N HME
33 EEAMAEMEYRERE YRR
B5RI=

H 20 a2 Lok, IR 2275 IR SR s A ¢
FLUA MR GARE ™, XS BRE 7 A 2 A
AHEA A TEE R, TR,
PR S TR 4 TR 9 TR AR P s A7 B O
W48 H W 4% B 18 S. cyaneofuscatus M-27 fig
i r= A B 4k 5% daunomycin Fl cosmom-
ycin B, PLEEKKIFNEEIILEY maltophilin
IR A Y germicidins A, BP7); S. carnosus
M-40 Re= A= HAHLK . HUEiEH 1 lobophorine B
FIEREAZE LAY galtamycin BP"); S, sundarban-
sensis WRIL1S8 FEWE ™ A HL 4 & I E Y phaec-
hromycins B, C. E Il 1 A8 RE{L&Y, H
HUHHL G I% MRSA [ MIC 2 6 pmol/LPY; T
JFE 3 2 Jf 2 ik 2k 1 Nocardiopsis sp. AS23C REf%
H— B BRATAEY) 4-amino-6-methylsalicylic
acid, %Y EA B BT R ISR
I ( Micromonospora sp. ) CNY-010 HEfg ;=4 K
M H a2 BUY, X BLmFS T R0, I LR A 1
A AR 7 A 5 24 R ARl A5 U B A B0
49 I T o

B SEAE AN 1 P e v & P BB o
FRAT AT TR 22 /0 %) 1 o Ak X i 240 17 2 0 s 10
TR, I HLXT 7K ™95 Bt 4 TR KK SC 3 PG R It
L 2K TR 2 IR A i B B T o e R AR
W= 4 B AR AR HZ057 #EAT 43 R 41 5 Al
WA = W G R R 3 AT, R X A bk
AR GACH 7 W A= W) & R R vh 5 2 4ROE (1Y
£H MG . germicidin LA M IRP HEREHAHIA .
PUMIRE . BUsE . SRS M T 0 AR S
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