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1 MRERE

1.1 SEEEMRL  MRARE S SRAE TR SCE ARRBERARIEE L, FE R AL, 4 h A I S286 2 —20 °C oKAR IR
1745, 36 4 R4 RES (45 : WC-33, WC—4, WC—20, WC-24) . JRIFEANE: KIgikAs [CH (Escherichia
coli) . 4 ¥ {0 1] %) BR 4 ( Staphylococcus aureus) | Tit W %8 VG Ak 4 ¥ {8 7 25 BK B8 ( Methicillin-resistant
Staphylococcus aureus) . TCHBEFK i (Streptococcus agalactiae) ; I 7 L 1 : &35 /i< JEIA [ ( Colletotrichum
gloeosporioidesCg9) . 7= 3 /i JH I i ( ColletotrichumasianumT0408) | 12 W& 5 JH % & ( Colletotrichum glo-
eosporioidesRC178) . 7 # i 25 9% 8 ( Fusarium oxysporumf. sp. cubenserace 4) . A % % J5 H J& 7 &
(Lasiodiplodia theobromae) F1 7K 7 F& I i [ ( Magnaporthe grisea) ; VL 5 I A1 1 1% A A S50 = (- A7
£/ 38
12 #EHFE (DB aTEEIER 20 g, KNO; 1 g, K,HPO,-3H,0 0.5 g, MgS0,-7H,0 0.5 g,
NaCl 0.5 g, FeS0,-7H,0 0.01 g, B&ifEzK 500 mL, H>K7/K 500 mL, Fifig 20 g, pH 7.4 ~ 7.6, (2) 7 BB F 5k
I1: Hilh 6 mL, K522 1.0 g, BERR S —# 1.0 g, BRFREE 0.5 g, BiiflF 20 g, BRIE/K 500 mL, F k7K 500 mL,
pH HAK. (3)/r g ikl #4050 1 g, AR 0.5 g, I 0.3 g, NaCl0.5 g, AHEER 3.75 mg(4EE &
BI, B &K, R, 44K B6, IZRE, ILEE, p—Z 3R H R4 0.5 mg, ZEWEK 0.25 mg), FrifE7K 500 mL, H
kK 500 mL, B5UfiE 20g, pH 7.2, (4) 73 B FRIEIV : BERHR K 4 g, 2227 M) 10 g, H%HE 4 g, BiliE 20 g,
PRiE/K 500 mL, F2R7K 500 mL, pH 7.00 LA 4 B o3 85 15 57 5L Y 2 I T8 ] #8845 A ] B
pH {BL, LU WA IR R Y AR KRR

R BB 100 mg L FIEARFRER 75 mg L' CINA A 3 B G 3R 4k ) 5 ISP2 R R dik: Wbl
¥ 4 g, ZHEHR 10 g, #EHE 4 g, BRifE7K 500 mL, H 27K 500 mL, Bifig 20 g, pH 7.0; ARSI FEbkR
¥y 4 g, HERH 10 g, #IZHE 4 g, FRIEE/K 500 mL, KK 500 mL, pH 7.0,
1.3 WFEMEEERS S  FERERTEAFE S HITCEEKIEE 3 W, Br 2R 10 ) S HAb 2 5 TR
THERRESL A 1 g, BTRE, BT IR BT A 10 mL JC /KBS 510K, e 3R 1 min, £ 8 30 s, L
IR (1 2 10), (12 100), (1 2 1.000) 1 R BE; UM BE 100 pL 4370105 T 4 B or g o
B, 28 C, 1597 7~ 28 d; TE K S, PRICRLTR 7% 21 1SP2 5923t I, R 4lifb. 4ifb)m Tk 3 il A
T ISP2 AT —20 C AYTCTE H I (20%)
1.4 SEFERKEEREE M0 @ mEbk s BUE SRR 2E BRI A MREETT 16S rRNA FFFI5304T, jik
2 TH DNA 1Y 4 Bt 2 BEJE XU 25 VY J7 vk, BBk & TR /N B9 T4 TR B TR V% T C R Y 1.5 mL
Eppendorf & 145 H; 72847 TR IA Y Eppendorf 4 HH A 0.5 mL 10%(w/v) BTG Chelex-100 %, 7F fiE
WIRA T LR S5 s, WKV 10 min, RHIEZES 10 000 rrmin' B0 10 min, —20 C RAFFM . B
YE PCR ¥ B At #E 1T 16S rRNA J: K 44, PCR 51 ¥ J¥ 51 : 27F( AGAGTTTGATCCTGGCTCAG) ,
1492R(GGTTACCTTGTTACGACTT), 4§ Wik 11 1A= ) TARAT FR S w AT I o AR 155 D00 7 A
Y 16S rRNA FERINAE Fy 1 (45 5, B3R A5- 10 7 51 % 5% EzTaxon (3 % (https://www.ezbiocloud.net/) HH 4
[T 51 L XHE R, DL R A E
1.5 SEEMEEINEEM S FH IR AT PR G R/ N Pz b & B 2 5, 28 °C, 180 r-min ' #
IREEFR 7~ 10 d, ZA5RFRIN SR CFRFEBUR FERE R 3 I, 22 U5 T 5 G 08 e 728 Wk 4R 75 FL 3, #%
HARYE T 4 mL BB, 15 2R & BRI . (1) B i 6 PE s B 10 pl /9 L3S WO B2 N
6 mm PYUEACH I, FRIRAC R KT S, IHTE T 43 IR 1 4 Bl S 2 T A9 B i 48 o 45 5 R 3 T (400 P Ak 2
1x10° cfurmL™), 28 °C 557 1 d, R T2 SGEME M B B, A 3 0. () BiE RIS T
BT 2 PR U SR PR B BT PDA SPAR 0, ZERE 25 PDA PR o0 2 om A IR IR A& BB Y)Y D8
PR, e 1 A, 3 ek, BAIHER, 28 °C K5i9E 5 ~ 7 d, MESEHHAIHIZR, HE 3 k.

P A= O FR TRV B A PR DA 75 ELAR )/ X B TRV B


https://www.ezbiocloud.net/
https://www.ezbiocloud.net/

158 oy ) ARk 2020 4F

2 LRSS

21 BHEEMERZENIEREE 45 KRH
4 Fpoy B IR, XRAE TR SC B MY 4 Fiifg
2% 110 L B A il R R A T s ik, JRARAS 50 Rkl
TR T . SR o B8 TR RR I 232 7, AR T
PRI T 2525 505 5 B AR 20 o4, Bk th 452
AR 2 T ?Emfkﬂf TR =200, s
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Fig. 1 Diversity of sponge symbiotic actinomycetes
ceae, Nocardiaceae , Corynebacterineae F1 Promicro-

monosporaceae) , 7 1> J& (575 )& Streptomyces . /NI J& Micromonospora. Wi FH WU J& Isoptericola
Krasilnikoviella J& . ) ¥i ¥ 18 J& Mycobacterium. %1 BR 18 J& Rhodococcus. Wi 2 #1 1 J& Saccharopo-
lyspora) . HHEETRE Streptomyces HULHJE, Hoor B85 19 BRTE, 2915 38.00%:; HIK Ky /N AT &
Micromonospora, 357325193 18 ¥R, 295 36.00%; Krasilnikoviella J& 47 Z158) 7 ¥R, 295 14.00%; 21
BRI & Rhodococcus FIHH LR & Isoptericola #5535 A5 2 T 2 BRI, 29 A7 BELAY 8.00%; 43 B FTF 1
J& Mycobacterium MINEZ AR Saccharopolysporas /B3] T 1 ¥R, 205 B 4.00%., AN, ZLEKTE
J& T Bk HNMO569 ., % 55 16 J& 8 bk HNMO574. /)N 5076 14 J& 18 bk HNMO616 L4 K 43 A AT 18 J& 1 bk
HNMO591 5354 % R A 30K PR 16S 1 RNA FE R F 51 I ARIUPERR<98.7% (3 1), AHREEAE %k
PRI ZH 508 A 7 A% AR ) 0 i e (AR HED ), 3 4 N TRTPR PT BR SRV AE R P
F1 RFRMEH 16S r RNA EEFHIHH

Tab. 1 16S r RNA gene sequence analysis of representative strains

s GeneBank FEM SRR AR A B R (B 55) AEBLEE /%
Numbering 1D Sample source The most similar typical strain (login number) Similarity
HNMO0594 MN446727 wC—4 Isoptericolacucumis AP-38 T(KU201961) 99.14
HNMO0579 MN446724 WC-20 Isoptericolananjingensis H17 T(HQ222356) 99.93
HNMO0562 MN446736 WC-33 Krasilnikoviellaflava DSM 21481 T(jgi.1053042) 99.79
HNMO0577 MN446737 WC-33 Krasilnikoviellamuralis T6220-5-2bT(LC148843) 99.58
HNMO0617 MN446738 WC-33 Micromonosporaaurantiaca ATCC 27029T(CP002162) 99.58
HNMO0608 MN446730 WC-20 Micromonosporachalcea DSM 43026 T(X92594) 99.06
HNMO0616 MN446734 WC-33 Micromonosporaechinofusca DSM 43913 T(LT607733) 98.70
HNMO0609 MN446731 WwWC—4 Micromonosporasediminicola DSM 45794T(FLRH01000004 ) 99.85
HNMO0615 MN446733 WC-33 Micromonosporasediminis CH3-3 T(AB889541) 99.78
HNMO0619 MN446735 WC-33 Micromonosporaterminaliae TMS7 T(KX394339) 99.28
HNMO0581 MN446725 WC-20 Micromonosporatrujilloniae234402"(HQ123435) 99.03
HNMO0611 MN446732 WC-33 Micromonosporatulbaghiae DSM 45142 T(jgi.1058868) 99.13
HNMO0591 MN446726 wC-4 Mycobacterium fragaeDSM 45731T(LQOW01000023) 92.67
HNMO0569 MN446720 WC-33 Rhodococcusgannanensis M1T(KX887333) 98.05
HNMO0563 MN446717 WC-33 Rhodococcusphenolicus DSM 44812 T(LRRH01000094) 98.89
HNMO0595 MN446728 wC-4 Saccharopolysporaindica VRC122 T(JX411621) 99.28

HNMO0578 MN446723 WC-33 Streptomyces araujoniaeASBV-1T (EU792889) 99.50




ER ] Mo PR AR N AR TR TR 7 B R S A I 2 AT 159

43R 1 Tab. 1 continued

i GeneBank FE iR AR B R (B 55) FEALLEE /%
Numbering 1D Sample source The most similar typical strain (login number) Similarity
HNMO0565 MN446718 WC-33 Streptomyces diastaticusNRRL B-1773 T(DQ026631) 99.28
HNMO575 MN446722 WC-33 Streptomyces nanshensis SCSIO 01066T(EU589334) 98.78
HNMO0596 MN446729 WC-24 Streptomyces plicatus NBRC 13071 T(AB184291) 99.64
HNMO0568 MN446719 WC-33 Streptomyces sedi YIM 65188 T(EU925562) 99.30
HNMO0574 MN446721 wWC-33 Streptomyces xishensis YIM M 10378 T(HQ585118) 97.44

22 SEEPHMERLENERSDHE FEH R2 A MBHER LORMEREE 6
RE S LR A R A B 4 R (3 2) K, BE AL Tab. 2 Distribution of symbiotic actinomycetes on
\ e s e 4 sponge samples
WC-33 Sy A5 2 I RARECR O 26 Bk, b0 B A A
B i . T T BCRE Bk
H) 52%, HR MRS WC—4, HL5r 5158 16 MR, TR AR Number of actinomycetes

FESL WC—20 42153 5 MR, BEAY WC—24 |- Species of actinomycetes VA WA MEHE 4R
. — 24 WC-33 WC—4
S BBINBR L, AT 3 bk, KRR 140 e e O e

WSO AR, B bt T T

S S, BES WO-33 ZREHER 5, 3651

57 FORFR AR, BEREbE we-a mapgy  roemereree s b b
BT 16 BRI ISR A K, (o 2 4 Mecbocermmse e

JB. TRE R WC—20 FBE G WC—24 KU By Rhodococeussp 2
AR, TR A6 . 5390, 2 45k Swccharopobsporasp = -1

0, TR R MM AT Sreptomyces p -2 o1 s

S, Horh /B 8 Micromonospora 15 4 F A [] SPEWBRERIR) sy 30) 2607) 16(2)

(G ARE s 1A 1 BT R Strepromyces 7~ P
3 Fh AN [R) A U 2 R XA A, i S A il 2 TR R AR RE A WC-33 e AT B, AT F s iR
Isoptericola., Krasilnikoviella J& . 43 ¥ ¥ 18 J& Mycobacterium. 41 BR & J& Rhodococcus. i % 71 I J&
Saccharopolyspora SERIRT WC-33 SHEH .
23 GEHMEMKEINEFMESI X 50 BRI E LR 1) A& S B 3E4T 005 Tt 4551
(3% 3) KW, 24 BRI FEILZ TR I R B Prxt 4 BhdE /s 40 8 0os S R AR B2 A s VE L, o S i om
48%. Hir 16 PRIGFVERE TR Won B PTICFLEEBR RGP, 14 BRI A o T4 o 3 2 BR TR T 1
11 ARTER PR T S R L H S0 PO AR 4 B LB A K TR TG 1, (SO 2 RRV VAR T S Hh B KA A TR
P BEAR, 2R R & Z I AN o s P L R B 25 5% . BR T Mycobacterium Fl Rhodococcus
JE TRV TR e BT A0 TR I R R 2 A1, At 5 A8 BT e i 2 v 220 5 A DA B s P Rk, e B T
Ji TR I 2R T Y BT A0 T TS PR L9 R 52.63%, Micromonospora J& N 33.33%, HiAh 3 4~ & (Isoptericola,
Krasilnikoviella, Saccharopolyspora) i 2 AR EUS A& 30, (H TGP BRI LU Bl 24 15 o

12 BRI VE L T 1Y AT 7 0% 6 i s 220K it 10 TR Sl s Hh A [R) R B2 A A B R, o B B0
24%(F 3) o Hir 20% AOTREE TR R0 S5 T I TR s T BRI T 1, 14% PO TR VA TSU 28 TR X AR I 1 L T
W RIDEETEYE, 12% MR 2 TR 7 AR A 2208 TR W s I BRTTG , 10% FOTREF il 2k B X) 7K R e i Tl A
AR R T o PR 1, AN 6% AT 4 RO o SR I TR s IR G M. oAb, & I
i 2 83T 5 R WG He ) S BB & 22 55, o Mycobacterium, Krasilnikoviella Il Rhodococcus J& 161
TR T R R BT B T PR T b, T Lsoptericola Ji TPE U BT BL TR L LU BB 5, TR VL LB 50%,
R T D T VR R T R B L T U IR L TE AR EL R 47.37%; Micromonospora J& R AR E B 2L
PRI 5.56%
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Tab. 3 Distribution of antibacterial activity of marine actinomycetes

s R SO AR R EIICNGE 7S AR (GRS
UES Total bacterial Antibacterial strains Antifungal strains Active strain
Classification . -
count Cl C2 C3 Cc4 Z1 72 73 74 75 76 il 4L

Isoptericola 2 1 1 1 - 0 0 0 0 1 0 2(100%)  1(50%)
Krasilnikoviella 7 0 2 3 4 0 0 0 0 0 0 5(71.43%) 0
Micromonospora 18 0 3 3 5 1 0 0 0 1 1 6(33.33%) 1(5.56%)
Mycobacterium 1 0 0 0 0 0 0 0 0 0 0 0 0
Rhodococcus 2 0 0 0 0 0 0 0 0 0 0 0 0
Saccharopolyspora 1 0 0 0 1 1 0 1 1 0 0 1(100%)  1(100%)
Streptomyces 19 1 8 4 6 4 3 4 4 8 6 10(52.63%) 9(47.37%)
BT 50 2(4%) 14(28%)11(22%)16(32%) 6(12%) 3(6%) 5(10%) 5(10%)10(20%)7(14%) 24(48%)  12(24%)

T C1: KT, C2: 4 B LR ATERTAT, C3: Tf HY 8P MR 2 (R AT BRTAT, C4: TEFLBEIRIN . Z1 B BEASZIN IR Z2 2R N AT 23K
TR 85 Z4 A AR AT; 25 I ARG Z6 MR o

Note: C1: Escherichia coli; C2: Staphylococcus aureus; C3: Methicillin-resistant Staphylococcus aureus; C4: Streptococcus agalactiae. Z1.
Fusarium oxysporum;Z2.Colletotrichum asianum; Z3. Magnaporthe grisea; Z4. Lasiodiplodia theobromae; Z5.Colletotrichum gloeosporioides;
Z6.Colletotrichum gloeosporioides.

3 it ®

Vg 2R R AR W ) B R IR 2 —, R M I R R AR 1 R A i . 30T 10 40k, TR L i
AR TR — L B N AMIFRE R R 9 12 A 63 MR IR ARG T kB, oAy
BT S S TR TR RGBT 2 3ok T R A T T T TR L BN TR R AR AT S ) R L il
PIMENTEL-ELARDO 4" A i 2 H: it A= LR BT Rl Saccharopolysporacebuensis H143 25 8] 2 A~ #7119
RIS BERE LA P Cebulactams A1 Fl A2; YAN S50 Fi] FH 3 R 20 4240 5 AR DAt 4 L B A BB Micromo-
nosporayangpuensis 3B 3] 1 5H 0 ) EERIG 28 & %) yangpumicin A, TAWFIKE 2523 731 N-2
P S ARG AR LI AL iR BB Actinokineosporaspheciospongiae WIUTERFERIFE, 3815 T 2 4
) Fridamycins fL5H . ABFRER 2085520 77 20, NI RS SCE R BB R AE /Y 4 B4 rh 73 25
AT T 50 RRIRE AR P A= R TR, JEF 16S tRNA L 7514087, 43 85 AR T TR R 6 AFF 7 48 sk
W HAw WA R Streptomyces FI/NAALEEJE Micromonospora 77 B WA R 2o, AN WL Z2 76 &
J& Saccharopolyspora.; ZL¥R 1 J& Rhodococcus T4 KT 18 J& Mycobacterium ., Isoptericola %5 il 2% 1 J& 57
B ARR D, X S5 H7 AR IRE — 2, T Krasilnikoviella J& WU B b B ONTREZR HR 4 B A5 3], 1L
41, 168 rRNA i 57 5 AR HE X % 3R, 5% %5 B HNMO0S574, £EBRE HNMO0569. /54 i HNMO0616 LA
KA BT HNMOS591 HAT AR B AR (<98.7% ) , 15 BH 3 6 T ik 2 — 2 801 11 1 443 B 2 O TR, L
PRt — 2038 1 22 A0 o0 2t e P KB 43 2 A, o 2 SRR AR O i e R A B AR,
FEPURR « PO DL A AR AR, P RIE MR I 2 P b BN RS AR BB XTI 40 4ok
B VA B 2 TR KSR P2 D R AT T 253 AT, FE CARAE (Y 547 MR R BB KSR = vh, i 4 L B AR B 2
ORI R =W 5 T 64 A, Ho 1/5 B4 BRI PURETE Y AR & MR 45 58 Bos
48% I 43 B MR BE 7= A U AN R I PRI ™= 4, 24% )43 B8 TR VR BE 7= A= DUAE W 22 R s i O o1 3% PR A gt ™=
Yy, 07 33X L A7 e B A O T TR R A B RN TR AR P W 424 B R TE R R T A

4 £

A58 AVEE T SC B ZR RB BB AR U R 4R B 4 BRI v 23 B B 50 BRI FEZR T, 45 G IE A 16S
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rRNA FEHFF08T, IHE R 5 N H 6 M7 A& (Streptomyces, Micromonospora, Rhodococcus, Sacchar-
opolyspora, Isoptericola, Krasilnikoviella, Mycobacterium), oA 5 4y W OBk I HNMO0574, HNMO569,
HNMO616 L1 ke HNMO591 78 9 AL RRGR Al . AEBT R TE PR PR AP, 48% Y23 B e PR S BB 40 o 16 1
24% I3 B R AR S BT AR 22 IR ) B A 1 1, FErp Streptomyces | Isoptericola R icromonospora J&
TR A B 3 R TS YRS 8 ; Streptomyces & ISR T BT AN BA TG I LU A B =1, 10 Isoptericola J& TR 2R
TR PTG e B s o Mycobacterium F1 Rhodococcus J& T £ H A W AT T, X ey
VAR ATV R I SR R TR TR TG PR R AR = 42 4 ) B T U

B E Rk
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Isolation, Identification and Antibacterial Activity of

Actinomycetes Associated with Marine Sponge

XIAO Ke'?, ZHOU Shuangging®, XU Yun', WU Wengiang', XIA Wef’,

ZAHNG Rongping?, HUANG Dongyi’, HUANG Xiaolong'
(1. Key Laboratory of Tropical Biological Resources of the Ministry of Education of China, Hainan University, Haikou, Hainan 570228;

2. College of Tropical Crops, Hainan University, Haikou, Hainan 570228; 3. Institute of Horticulture, Hainan University, Haikou, Hainan 570228, China)

Abstract: To investigate microbial diversity and potential pharmaceutical value of actinomycetes associated
with marine sponges from Hainan actinomycetes associated with marine sponges from Wenchang sea area in
Hainan were collected, isolated and identified, and their anti-microbial activities were analyzed. Four media
were used to isolate and purify the actinomycetes from the marine sponges, and the isolates were identified
according to their 16S rRNA sequences. the antibacterial activities of their fermentated products were tested
using standard disk diffusion. Results showed that a total of 50 strains of actinomycetes were isolated from 4
types marine sponges. The isolates belonged to 7 genera within 6 families, 5 suborders of Actinobacteria, and
contained Streptomyces, micromonospora, Rhodococcus, Saccharopolyspora, Isoptericola, Mycobacterium and
Krasilnikoviella, among which Krasilnikoviella was first recorded isolated from marine sponges. Four isolates
were potential novel species. The antimicrobial test showed that 48% of the total isolates displayed antibacterial
activity while 24% inhibited plant filamentous pathogenic fungi. The diversity and antimicrobial activity of the
fermentated products of the actinomycetes associated with marine sponges collected from Wenchang sea area

in Hainan were preliminarily revealed.
Keywords: marine sponge; isolation; actinomycetes; antibacterial activity
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