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WRIIF L b FEL B, HERE T2 71% 1
T AR R, Hidr 95% AR B 1000 m™?),
TR ELA e L IR RIS | S8 IR SR E,
A 3 A G R A L R R £ 3 N e
XL NV BB D38 PR SRR W SR AR
BRI EED, #F5E A BTE K ki AR v,
TR 2 TR 55 A W R N i 7 A R 25 A T ok A
R, BB —E A Pis v ), i L 2 7
PEY) T HLAT 2 B DR A 0 b AR R Bt 1 Ak

kS HER: 2022 -11-30
EL£WmE:
F—1EH:

A WSS, BA BRI, w0, )R
AR (R R PRI SR I 90 R A TS 4 v 9 T 1 L 4
Y

A T2 P AP YA e R 11 0 ik, g 3 AR
ik 350 J3 km?, “FIUREE A 1350 m, Fe IR
5.5 km' %, ¥ HUR—FPRRER 1M IR, 7EVR IR
PN Y g R LN SR O R R A e 7 TR G N T
TR R B W &, IR RS & A KE
A FRGERY, PRI v SR B 58 TP R 2B W R VR DL AR s
Z IR ER R I | A B L AT ETE L B AR
AETAE, Z AV SR 4 6 B TR
TR VTR, ARV SR UL IRV A A
2251 MR SR XA W IR 2 R R Y, A
A TRV SR DX A A o s rp S AL AR
= WA TIN5 X 8 SRR A ) B R A
RG5FH. CAVFZHENE Y BORIR T /%

f&[e HHEA: 2022 — 11 - 30
[ F ARSI H (32160270, 31660128); 1RG4 T ARHE I H (ZDKJ2019011)
MRLABK (1995-), 22, MR K2R AL 25 522 B% 2020 21155 4L E-mail: 13759015920@163.com

BIEEE: HH(1972-), Lo, #%2. Byl AKAEAESS, AR SR, E-mail: 1251054716@qq.com


http://dx.doi.org/10.15886/j.cnki.rdswxb.20230022
mailto:13759015920@163.com
mailto:1251054716@qq.com

546 o B o 4R

2023 4

SRR, SRR M B R A T B T T
TR BEIR A IV T34

g By v SR AN T R I P AL R, SR R I 2 I
BREVS SR 22—, H AR v SR A DR T E 5T
BRI ARG B P IR Eh v R X, XL
B h B R BE T o B 2L | W IR L 2R
AT BR BAC = PTG PR RS, B R A
T Eh V8 SR DX AT 5 IR IR B o U, M HOB A E i A=
WIE AR, 5 SRR TS RIOT e v RO T B I
RMSETURL

1 MR5EEE

1.1 SLIeMR DU AR S b b R B R T
Fhee 5 TRV KRR — 5" B 20 “ 3%
T3 7 S AW KA T 2021 4F 2 A RE TR
MY IR IX . FEA RS, HUE 4 °C VKA 2 8
AT R, B AR S CEE VK s R B S =,
TCE 4 CR-AF s AL BEAN O 3 41 HM2, HM3,
HM6( 1),

PUAETEPERI R 7 F A, B H119(GE 0
KA Enterococcus faecalis) . H57(H S PG 25 4
¥ {07 % BK B methicillin-resistant Staphylococcus
aureus, MRSA ) . G280 ( HI 4 VT AR AgUJER 45 8 (20 1] %4

BK & methicillin-susceptible Staphylococcus aureus,
MSSA). HA42( [t 55 w80 2% 0 & A 3 1

®1 RERRYESRERR
FESL T WM ARAR(ZEEE, ZEN)
SY336 110°28'20.67", 16°43'44.75"

HM2-1a 1365.0

HM2-1c SY336 1365.0 110°2820.67",16°43'44.75"

HM3-1a SY337 1383.0 110°27'31.32",16°43'52.21"

HM3-1b SY337 1383.0 110°27'31.32",16°43'52.21"

HM3-1c SY337 1383.0 110°27'31.32",16°43'52.21"

HM3-1d SY337 1383.0 110°27'31.32",16°43'52.21"

HM3-1f SY337 1383.0 110°27'31.32",16°43'52.21"

HM6-1a SY340 1368.2 110°4229.19",16°25'40.40"

HM6-1b SY340 13682 110°4229.19",16°25'40.40"

HM6-1c SY340 1368.2 110°4229.19",16°25'40.40"

HM6-1d SY340 13682 110°42'29.19",16°25'40.40"

HM6-1e SY340 1368.2 110°4229.19",16°25'40.40"

HM6-1f SY340 1368.2 110°42'29.19", 16°25'40.40"

T FE S A RIS B B3R MK -DTRR S T AT AR
RIE,a:0~4cm;b:4~8cm;c:8~12cem;d: 12~ 16 cm e:
16 ~20 cm; f: 20 ~ 24 cm,

imipenem-susceptible ~Acinetobacter ~baumannii)
E292 (3. i ¥ w4 i 2% 6 = AN 2l #F 18 imipenem-
resistant Acinetobacter baumannii). G1({5 H#b 2 ffd
FFE Bacillus altitudinis) . F1(FI% MAEINE Vibrio
parahaemolyticus) . TR ES . A BE . 0 TR T 140
TR FHARR USRI (% 2) .

®2 OREMPRYREES S LB RSN RERER S

ikes BRI R FhFRIEA 5)

ISP3TE RS I ez 20 g, Biflg 18 g, LKA BRMR 2k 0.001 g, PU/K A5 AE 0.001 g, KA
VB S WA 0.001 g, 7K 1 L, pH=7.3

R2ABUNREE R R2A 18.1 g, #§7K 1 L, pH=7.0
YESIRIERSR 2216BHE SR Difco marine broth 2216E 37.4 g, 3iifif 20 g, #/K 1 L, pH=7.4

7 = = T HE
VEHEIR LB F f?fﬁ% 10 g, BERHEERY) 5 g, AL 10 g, ddH,0 1 L, Bl 20 g, ddH,0 1 L,
12 FEREEERTBESRE EIREKME TR (80 CfFr.

T, FRE 0.1 g RIEIURRIFE S, IMA 1 mL JCRE
K, R 10 min, Fifl 5 K 10 FR 40 8 ol BORE B R
107 2] 107, FB 550k 10° Bl 100 L F1;
FRHEPIR AT, 28 °C BB RS, 1B 24 h WAL T
A RKOR DL, TR R 75 5, BREGHS 73 1, SR — X
RN IL R 2 oy B 97 2, ER Al R 2K
RN A2l fb Rk . BEIS S 25% Himig s

1.3 REMEERKEE  FHEH &3
DNA (TIANamp Bacteria DNA Kit), LA 16S rDNA
FE 9038 11519 27F/1492RPY. Tag WA Z 6 H i A7
PCR ¥}, I PCR =¥kt =5 Iy (R
Yroswl ). v 45 R PR3 58 UG, 1% EZbio-
cloud 7EZR ¥ % (https://www.ezbiocloud.net) #1T
XF AT, AR R RR A 3 2605 8 . DA SR BRI PR 1Y)
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16S rRNA £ A JF5IE R Z X4, R MEGA
1 neighbor-joining % R FH .

1.4 WL E R & BEE I ROX RS = R B2 BL
TE 2216E B 5 77 1R AR R e 1k 5 97 B vk
TE G T%, PROBUR T V%, B2 2 5 mL Kk Bk 57 2
SR (28 °C, 180 r'min )3 d, KA FPF AR . Fifi
Jo, H MR R AL - Pl (v 1 v)=100 = 5 (L
AT 2 ek 37 (28 °C, 180 rmin™)7 d, K B B
RBR 105 mL. KEESERNG, IR O HBE5 K1
TR FFE MR A, A 3 K, A UG TG & iE
IR AR GRS, —20°C PRAFE

1.5 FEMEZHMIEFMES T R KB4
F O 24 B o R N R TR R R 4 A %o
7 AR B BB IR M. R B (A3 B 4 i A
AR (10 g L), 43 2 YR N 31 K B g 4L
R (EA% 6 mm) b, BKE N S uL, H KT g4t
B WS AE TR AT T A B 1 AR R O b (R
MREZE10°% M), RATHERUKAEER
(1 g L) B, FH RS 25 O R, 37 °C
g% 24 ho 38 a5 PH AT RE A 0 BE RE ECARRT L
TR AR ) 0 P
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21 FERNRYSPHLENEMIBLEERE
SZREMSHT 2N HM2. HM3 . HM6 =411

FEH 2B G 50 BRIRZ AT, AN HM3 A 5 21 v o0 15
TR T B 22, 36 26 Bk, FLUROZ HM6 A 4,
19 ¥k, HM2 S 2H i de /b, A SR 1) X
50 R RS R R A 258, TSR T AR, TR
2, KRBT 7408 (R 2), Kb kin R w8
(Nocardioides)22 ¥k . il 7% X 1 J& (Dietzia) 13 ¥k .
it W& (Georgenia) 6 tk . % 5 [N J& (Kocuria)
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4 ¥k . W R (Arthrobacter)2 £ . /N EETE T &
(Micromonospora)2 ¥k . B} ¥4 (4 AL H & (Chry-
seoglobus) 1 . AT & 8] AR XS F & B 2 0
—E 2S5, Hh R RIREELE 3 A E T
PEFTR . SR 2216E 15570 | R2A BifiRd 37 SL A

ISP3 Byt fig 3% 7% 5L 40 il i e 2] 18, 29 1 3 Rk 4k
P, R2A BE SR 3L 38 A F 0 IR R i . Sk
X VR TR B TR o A L 22, FE X S0 AR R T
A 6 MRS IT 4 E bR 16S IRNA K2 B ARG
T 98.7%, WAL FIW i AE AN (R 3) .

R3 S50 RIMLE T B EMIREK

B R G TSR FAAEE /% R R
LDBS3725 Dietzia maris DSM 43 672 98.66 HM3-1a
LDBS3838 Nocardioides marinisabuli SBS-12 98.65 HM3-1c
LDBS3839 Nocardioides marinisabuli SBS-12 98.58 HM3-1c
LDBS3840 Nocardioides salarius CL-Z59 98.66 HM3-1c
LDBS3974 Nocardioides salaries CL-Z59 98.52 HM3-1a
LDBS3988 Micromonospora rosaria DSM 803 98.52 HM3-1a

22 MEEOIESEMES A WX 50 Rk
TR 1Y) R TR B2 P A T30 0813 M A A, R 7 bk
R LR DX 3 AT o AN [F R 1Y
IREAER, JEEYE e B 14%, Horh, 5 BRIEXT
F1 A3 #0708 7% Pk, 4 Bk % G280 43 7% 1k, 2 #k *t
H57 A 3. 45 h LDBS2366 Fil LDBS2469 i)
P YA G280 AR G 4.  LDBS3832,
LDBS3950 11 LDBS3974 Xf F1 43 5 4 i 1% Pk,

I 4 LDBS3974 X H57 3 A %% 60 30 1 3% 7% .
LDBS3949 (1) J& #RHLHE H % H57., G280, F1 ¥4
P I M . LDBS3988AY B Hk KL HE 4 X+ G280 Al
F1A 0B 16 Mo 50 K il 26 B A 2 4 %5 H119,
H422, E292., G1 ¥ . /N PR T A 0 T
T RIS R TR R R E (R 4) . H
o, /NBATE B R A TR Bk LDBS3949 41 LDBS3988 &
U R A AP BRSO

x4 MEERRMERRIEEMT
I B A% /mm
IR b B R BRIFR A PR

H119 H57 G280 H422 E292 Gl F1
LDBS2366 Nocardioides sp. - - 10 - - -
LDBS2469 Nocardioides sp. - - 12 - - -
LDBS3832 Nocardioides sp. - - - - - - 7
LDBS3949 Micromonospora sp. - 15 12 - - - 22
LDBS3950 Nocardioides sp. - - - - - - 10
LDBS3974 Nocardioides sp. - 7 - - - - 7
LDBS3988 Micromonospora sp. - - 30 - - - 20
JTtrER 19 20 20 - - 18 20
WER - - - 20 20 - -

T H119: ZEM7ERTA, H57: H 4 PUARIN 254 5 A 4 BR T, G280: H 4 PUARGIURR 4 15 (0 A A BR T, Ha42: T et R itk
BN SFT B, B292: W RS r i 245 8 SR ST B, G1: S b ZEF0AT 51, F 1 @IV PRI - - JCIG 1, BRH422FIE292 L)L SR

B BT R, HA I T il 8 2 0 PR 1

3 i

T VU A SR DX I — AL ORI A i v 40

) 50 MRETA, BT 5 AR 7 AR, Horh iR
AR % PR B R 3R, S IR AT
X5 MR R PG R R DU 0 75 1 1Y 36 BRI ZR
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WA, J& T 6 AR, 8 AN @, Hh ik A E | %
PG TR Ja I ORT 127 2 34 TR P20, A 52 6 0 5 o
132 BRIZE T, J& T 13 8L 19 4@, Hrh 5[k
PRI AT B AN A TR SR LA Y, TR L
TURURE oy, A i R A R R . %
SO IR A | oK | TR o AR FDUBRRE S Y
R RN B AF AR 25 5, X 0T R —Jy T2 VR A b
WS 2E 5, 53— 7 T U [R] 9 15 5 45 A4 oy
BRI o TV R 0 B, BT
Y EIERTR TT A 6 BRAAHBIENR T 98.7% #1245
IHRIETERF, )8 TR ICHEE . 28R
WE . /NRFEE . AR &I Nocardioides sp.
strain CF18 1| H] 5 fin 480 (pBMO)TE T 4 FA: K,
1M pBMO 5 e A AR B i) F e B in AU (pMMO )
SER P AR, DX Lo Bl ) F2h R R
PRIARAE 7 R o F e PR B8 178 S rh e AR A7 O E R AR
I

A5 R IR 2 RN R TR i Y &
PR ROREL B2 0 S B A PO P DR G v, L, /N
f61 74 J& 1) LDBS3988 Fll LDBS3949 B # X G
MRSA ., MSSA, VA X G & V. parahaemolyticus #fs
T HIVER] . Zhang 255 % W R TR TR Ok
A /N TR IR AR = rh A B B 3 AN
164G fluostatins 1=K, /N A B Ja (19 K G AR a8
Py xof 4 B €0 4 2 BR R A B IR . BR T
Ry~ 2 A& W /N S TR i A, A9 43 15 3
A2 =UF B X MRSA . MSSA . V. parahaemo-
Ivticus W23 H — 8 WP TE M, 102 B IR RE TR
TR PR 2R B A T TS . RN
B 1 2 ¥k LDBS3988 il LDBS3949 i % Ml
P 52 A P P B O M, B A R ARG
NI

I FGT R T2 SR TTORRURE i v B A 8 7R P B
B, IR W i3 . AR T
Vo R DX B R B R, X B LA TR 1 TR A
A S 422 8 TR T S04 TR L B R AR 7 ) 11 o ¢
U SRR E S ARG IR A B EARE L )
T VTR HARI A s 12 5 T BL ik — A 12 i it
TEPEAL G, S ORI AR S P15 v 3 40B A e A=
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Isolation, cultivation and antibacterial activity of actinomycetes

from the sediments in the deep-sea cold seeps of South China Sea

CHEN Yigiu'?, HAN Meigui®, HAN Zhuang’, TANG Min'
(1. School of Ecological and Environmental Sciences, Hainan University, Haikou, Hainan 570228, China; 2. Sanya Institute of
Deep-sea Science and Engineering, Chinese Academy of Sciences, Sanya, Hainan 572000, China)

Abstract: In order to explore the resources and potential bioactivity value of actinomycetes, actinomycetes
were isolated from the deep-sea sediments in the cold seeps of South China Sea by serial dilution and spread
plate technique and cultured. The strains of isolated actinomycetes were identified by using 16S rRNA gene
sequencing, based on which a phylogenetic tree was constructed, and the diversity of actinomycetes were
analyzed. The antibacterial activities of the crude extracts of the isolated actinomycetes were tested by using the
K-B test for antibiotic susceptibility. The results showed that 50 isolated actinomyces belonged to 5 families
and 7 genera, and that 5 strains of actinomycetes were preliminarily identified as potential new species. And the
crude extracts of 7 strains showed different antibacterial activities against methicillin-resistant Staphylococcus
aureus, methicillin-sensitive Staphylococcus aureus and Vibrio parahaemolyticus. Among the 7 strains, two
strains of Micromonospora displayed the highest antibacterial activity. Micromonospora sp.LDBS3988 has the

highest antibacterial activity, and Micromonospora sp.LDBS3949 has a broad-spectrum antibacterial activity.
Keywords: deep-sea sediment; actinomycetes; antibacterial activity; cold seep
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