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A AR AR A S AR P R 3 MRABEFA. [4448] 7 B35 F EELAARARIR
IIEFREFREA SHERFE, AT IT-HEBEERED B REA KRB, THAEK
KE o BERA.

KPR AR ASR, KEE, 2 BIRRE, S, T HIHE

Foundation items: National Natural Science Foundation of China (31660005, 31260004, 31460005); Scientific and
Technological Breakthrough Program of Nanning City (20153330); Science and Technology Base
and Talent Special Project of Guangxi Province (2017AD19029); Innovation Project of Guangxi
Graduate Education (2017123)

*Corresponding authors: JIANG Ming-Guo: Tel: 86-771-3267023; E-mail: mzxyjiang@163.com

JIANG Yi: Tel: 86-871-65034073; E-mail: jiangyi@ynu.edu.cn
Received: May 14, 2018; Accepted: August 28, 2018; Published online (www.cnki.net): September 11, 2018

HEEWE: EFARRERESE(31660005, 31260004, 31460005); BT HiAHLEE H(20153330); ' PiRHL I
M5 AALI(2017AD19029); J PUBFS A BE QI TRI(2017123)

*BIE1EE: LWE. Tel: 86-771-3267023; E-mail: mzxyjiang@163.com
F4h: Tel: 86-871-65034073; E-mail: jiangyi@ynu.edu.cn

et BEA: 2018-05-14; £ HEA: 2018-08-28; M4 E % HHH(www.cnkinet): 2018-09-11



2332 TEY I8

Microbiol. China

A comparison of actinomycetes isolation medium with samples from
mangrove habitats in Maowei Sea, Guangxi Beibu Gulf

SHI Song-Biao' YANG Li-Fang' JIANG Ming-Guo®® ZHANG Kun’® JIANG Long-Qian’
LI Gui-Ding®* JIANG Yi*

(1. School of Chemistry and Chemical Engineering, Guangxi University for Nationalities, Nanning, Guangxi 530008, China)
(2. College of Marine Biotechnology, Guangxi Key Laboratory of Utilization of Microbial and Botanical Resources, Guangxi

University for Nationalities, Nanning, Guangxi 530008, China)
(3. Yunnan Institute of Microbiology, Yunnan University, Kunming, Yunnan 650091, China)
(4. Institute of Microbial Pharmaceuticals, Northeastern University, Shenyang, Liaoning 110819, China)

Abstract: [Background] Mangrove habitats are rich in microbial resources. Isolation of more pure
culture actinomycetes can provide strain resources for the discovery of new antibiotics. [Objective]
A new actinomycete isolation medium was used to explore the strain resources of actinomycetes in
mangrove habitats of Maowei Sea in Guangxi Beibu Gulf. Separation effect of new actinomycetes
isolated culture medium was evaluated. [Methods] Coconut juice-mycose medium was newly
designed and used for isolating actinobacteria from mangrove rhizosphere soil and mangrove root
bark in Guangxi Beibu Gulf, Maowei Sea. The diversity analysis of pure culture actinomycetes was
carried out based on molecular biology method. [Results] 65 strains of actinomycetes, including
4 potential new taxa, were isolated from the rhizosphere soil of mangrove which distributed in
5 orders, 10 families and 15 genera. Seven, five and eleven genera were isolated by YIM171, MA
and coconut juice-mycose medium respectively. 19 strains of actinomycetes, including 4 potential
new taxa, isolated from the root bark of mangrove were distributed in 4 orders, 7 families and
10 genera, 7 genera were isolated by YIM171 medium and coconut juice-mycose medium,
respectively. Three potential new taxa were obtained from two kinds of samples in mangrove habitats
using Coconut juice-mycose medium. [Conclusion] Rhizosphere soil and root bark of mangrove in
Guangxi Beibu Gulf, Maowei Sea present an extremely abundant habitats for the isolation of a
significant diversity of actinomycetes. Coconut juice-mycose medium is effective in the isolation of

actinomycetes thus can be considered as the isolation medium for actinomycetes.

Keywords: Mangrove habitat, Actinomycete, Isolation medium, Diversity, Guangxi Beibu Gulf
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1 MRETE
11w
111 #RER

WP db E O P R I (21°51'40.317-
21°52'20.98"N, 108°34'09.15"—108°32'55.17"E)X4E
14 {3 LU MR R - 338 S RN 5 Iy I RHAE AR K2,
FEAETCR B BAS T, BUE K& s Bl SL g%
1.1.2 EFEAFTIFLEE

ANEEASY PA. PB A TAEY TR L)
A BRI VGG W . SR . ANTPs. Tag
fitt . Marker W A A0 TRECE)ARRA R . HLIK
{¥g H Bio-Rad 22 %]; PCR {4 H Biometra /A H];
R P I VeI B RS R R A F]
1.2 A&
121 HEEFE

ARSI A YIMIT1 R FR L g e o ok
U, SRR PR o 2535 97 5 . Marine agar (MA)
RO BT ER A LREFR AL, IR 45
FES TR T B9 20 85 . YIMO1 15353 ity
LT BRI, T B MR i R T
SERE ] YIM171, MA FI YIMO1 —Ffilc2k 18 5 25
FE R BT LR MRAR B L i e i kA 7 o 8, Ml
YIM171 3535 550 YIMO1 555 55 H X 21 AR Jz e 4k T
AT, DABFE RIS S8 R LU AR A B Tl e v
ZREE, JEXT YIMOL 8535 500 BRI - A T PE A o

WP R A (e/L): IR 1.0,
BEEEURY 0.5, EBEERR 1.0, 50 1.0, NaHCO;
4.0, K,HPO, 0.45, KH,PO, 0.45, NaCl 09,
MgSO,-7H,0 0.09, CaCl, 0.09, fki4rZ 0.01,
HEYIE 0.01 mg, #Eh 25.0, HEAEE T 10 mL, 3
fIg 15.0, pH 7.2, Ml : Z80ERR 25 mg/L, 5 A
2% 100 mg/L.

YIM171 (g/L): Hi 10.0, KA MEZ 1.0, K,HPO,
1.0, MgS0,4-7H,0 0.5, CaCOs 0.3, 544 % 0.03,
il ER IR (FeSO,-7TH,0 0.1 g, MnCl,-4H,0 0.1 g,
ZnS0,4-7H,0 0.1 g, ¥&F 100 mL 7K) 1.0 mL, ¥Eh
25.0, I 15.0, pH 7.2-7.4, 3. B4R ERE

50 mg/L, ZSBEMR 25 mg/L.

Marine agar (MA)}557 28 (g/L): &R 5.0, B
BBy 1.0, AP RREL 0.1, NaCl 19.45, MgCl, 8.80,
Na,S0, 3.24, CaCl, 1.8, KCI10.55, NaHCOs; 0.16,
KBr0.08, SrCl,0.034, iz 0.022, FERR%N 0.004,
AN 0.002 4, filfRER 0.001 6, HERRSH 0.008, i
5 25.0, B 15.0, pH7.2-7.4.

1.2.2 R

T IERE AR, B 14 Oy HERE R E TR
FRFRmA, 28 °C KT 1 8, BERUkAR . #HL2.0 g,
80 °C T#ALH 1 h JFIMAZ] 18 mL JCiE 0.1%
Na P,0, %W, 180 r/min #E4E 1 h 153 +-3ERE b
TR o IR B A R PR TR TP R G AL B 40 s,
U1 mL 2 ANAR] 9 mL JCHE 0.1% NayP,0; IEK
FRE 2 W, 15N R 1072, 107 TR, B 200 pL
AT T4 85 b

ZIRRTIRE S FREZIAAR B2 2.0 ¢, FHIJGH
KPPk 2 W, BT ICH A, 8 000 t/min 513 5 min,
B WIARITCHE 0.1% NagP,0O, WK 153k
JER 1072, 107, 107 AR, B 200 pL %A T
SRR b
123 BEHRMSE. GHIEFRRE

PG AT I AR T 28 °C 818 5535 2—4 FH, AR
A AR, TG A RVE PRECE 1SP2 2t
i b, 7628 °C }Jig% 7-10 d, EBREE M5 YL L
ST K RMRIETE AR L alifk, #E haiE G,
e ARHAT 4 °C BHAGRAE, F A (20%, AR
kb)) —20 °C KHARAT
124 BEHRBIEE

K PRSI vE DNAM (i P25 308 5 | 4
PA (5'-AGAGTTTGATCCTGGCTCAG-3")#1 PB
(5-GGTTACCTTGTTACGACTT-3)i#17 16S rRNA
P, 50 uL PCR §#{K K. 10xBuffer
5.0 L, dNTPs (10 mmol/L) 4.0 pL, PA . PB (10 umol/L)
% 1.0 uL, DNA itk 1 uL, Tagq 85 U/uL) 0.3 uL,
i ddH,O % 50 uL. PCR JZJvi2&4: 95 °C 4 min;
95°C 1 min, 56 °C 1 min, 72 °C 2 min, 32 ™ME*H;
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72 °C 10 min, PCR #3711 1%BfEHEEERE HL Tk
Kl , § 48 5 Beh 1400-1 500 bp, HLIKEGIES, 4
FHEZE SR PCR ™ ik 1 L FH R R B A BR A )
PEAT IR . WA 2 16S rRNA FEK 7 41 78
EZ Biocloud HEFT/F4IHXF. Ml MEGA 7.0%%%%k
14 5% FH 418 4 12 (Neighbor-Joining) > ¥ # 22 45 it fk
B, HZHHE 1 000 Y1 T H JE{E(Bootstrap value)
SR RPEAL RGO AR NS AE RS 1 o

2 HRG5HM
2.1 ORHIRPR T IEMZLE S S

i 3 Fhor B REFRHERT 14 ADNLIRIARARPR 35
FE TR TR A T3 B o N REARAR R 1384 it
T3 BRI 413 BRIE, SIB SRR FRAE S E FR
KHEE R, X 112 BREHE T 16S rRNA JERY .
OYERTT 65 BRI, R A TR E H
(Corynebacteriales) . 3R H (Micrococcales) ., /)N
fi# H (Micromonosporales). WM& H
(Propionibacteriales) . #%%% 4 H (Streptomycetales)
5-H, BREFH Corynebacteriaceae) . il ¢ & £}

(Dietziaceae) . i~ [KFFH(Nocardiaceae) | [ fHEH
Bl (Intrasporangiaceae) . I & F
(Microbacteriaceae) . f{EK i F+(Micrococcaceae) ., Jit
/NS R Bl (Promicromonosporaceae) . /NI R}
(Micromonosporaceae) . i K K # #BH
(Nocardioidaceae) . fif % # £+ (Streptomycetaceae)
10 R, 5% H 8 (Streptomyces) . WA &
(Microbacterium) . #I¥RWF & (Rhodococcus) . YERE
J&(Agromyces). 1T E & (Arthrobacter) . i< R
J&(Nocardia) . HiFF R & (Terrabacter). T4 S
(Cellulosimicrobium) . BT R & (Williamsia) |
NPT SR (Micromonospora) . iR IKH &
(Nocardioides) . TWFRE & (Micrococcus). B &
(Corynebacterium) ., X [CH )& (Dietzia) . FrigfREK
W & (Citricoccus) 15 M J& . K YIM171 £5 3825845
BRI RN EURE 2, 15 T R R R
YIMO1 iR ik M 2 £ E, 45 114
JETRERT; i MA 3553580 2R 5 R,
BRI EOLANZR | PR S5 MR AR e b g
ARG R EWWE 1 B, ZIBREJE (Rhodococcus) |

£1 A YIMI71. MA. YIMI1 EFHEDBIMBEE S fIER
Table 1 Distribution of actinomycetes isolated from YIM171/MA/YIM91 medium

Order Family Genus YIM171 MA YIMO1

Corynebacteriales Corynebacteriaceae Corynebacterium = = 1
Dietziaceae Dietzia = = 1

Nocardiaceae Nocardia 1 - 1

Rhodococcus 4 5 3

Williamsia = = 1

Micrococcales Intrasporangiaceae Terrabacter = = 1
Microbacteriaceae Agromyces 1 2 2

Microbacterium 2 = =

Micrococcaceae Arthrobacter = 1 =

Citricoccus = = 1

Micrococcus 1 - -

Promicromonosporaceae Cellulosimicrobium = - 2

Micromonosporales Micromonosporaceae Micromonospora 2 = 1
Propionibacteriales Nocardioidaceae Nocardioides - 1 =
Streptomycetales Streptomycetaceae Streptomyces 24 1 6
Total of genus 15 7 5 11

e - KRB
Note: —: Strains absent.
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100 | Rhodococcus pyridinivorans DSM 44555" (LRRI01000001)
97 GY 10047 (MH167371)
81 GY 10268 (MH298656)

100 GY 10154 (MH193361)
\—{ GY 10155 (MH236121)
Rhodococcus zopfii NBRC 100606" (BCX101000001)

100 - GY 10185 (MH298652) .
Dietzia cinnamea IMMIBRIV399" (AJ920289) Corynebacteriales

94 100 | GY 10296 (MH298659)
L Corynebacterium casei LMG S-19264" (CP004350)

100, Williamsia muralis MA140/96" (Y17384)
GY 10011 (MH167359)

Nocardia elegans IMMIB N402" (CLG48661)
53 A‘ GY 10034 (MH167368) )
GY 10111 (MH167385)
%i Streptomyces carpaticus NBRC 15390" (AB184641) 3\
98 GY 10029 (MH167366)

PR NOOCOTANTEENT (TN
ILUU1IAVIOOU (BEI'V

100 [ Streptomyces xiamenensis N
GY 10023 (MH167364)
Streptomyces durhamensis NRRL B-3309" (INXR01000068)

98
96
ﬂ[r GY 10089 (MH167379) } Streptomycetales

9% GY 10054 (MH167373)
971 Streptomyces chattanoogensis NRRL ISP5002" (LGKG01000206)

GY 10053 (MH175110)
GY 10094 (MH192346)
100 | Streptomyces flavovirens NBRC 3716" (AB184834) )
GY 10009 (MH167358)

79+ Micromonospora chalcea DSM43026" (X92594)
95[1 GY 10050 (MH175108)

100 GY 10019 (MH167362)
97 Micromonospora schwarzwaldensis HK10641" (KC517406)

831 GY 10085 (MH167377)
} Propionibacterialess

Micromonosporales

100  GY 10179 (MH236123)
L—— Nocardioides ganghwensis JC2055" (AY423718)

100, Terrabacter carboxydivorans PY?2" (FI717334)

L GY 10095 (MH192347)

100, Cellulosimicrobium cellulans LMG 16121" (CAOI01000359)
GY 10013 (MH167360)
100[ Citricoccus nitrophenolicus PNP1" (GU797177)
77 50 GY 10015 (MH167361)
100; Micrococcus flavus LW4" (DQ491453)
8 GY 10112 (MH167386)
100, GY 10287 (MH236128)
Arthrobacter humicola KV-653" (AB279890) Mi |
100 | Microbacterium phyllosphaerae DSM13468" (AJ277840) 1erococcaies
L GY 10003 (MH167355)
—— Agromyces binzhouensis OAct353" (KC493987)
99, GY 10176 (MH236122)
GY 10199 (MH236124)
Agromyces aurantiacus YIM 217417 (AF389342)
51100, GY 10284 (MH298658)
Agromyces indicus N10-1018" (HM036655)
GY 10276 (MH298657)
100" GY 10183 (MH298651)

100] ¢y

—
0.01

1 ET 16S rRNA £ F F 5032 3F B 18 LI R bR T AR 43 Atk B B9 R Geadt (L i
Figure 1 Neighbor-Joining phylogenetic tree based on 16S rRNA gene sequences of partial actinomycetes from rhizosphere

soil sample of mangrove habitats, Maowei Sea
T S PUATMREY 16S rRNA JEKJFHI7E GenBank 1 E S5 4330 FIEME 1 000 IR Bootstrap 7M1 FrfS{E, /INTF 50%M1

HREHR; ARRN 0.01 BEfLHiES.

Note: The accession numbers in the GenBank for the 16S rRNA gene sequences of these strains were displayed in parentheses; Bootstrap
values <50% based on 1 000 replications at branch nodes are hidden; Bar represents 0.01 substitutions per nucleotide positions.
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HERE A & (Agromyces) . 5555 W & (Streptomyces) 3 1>
JE LR TRAE 3 P s R 38 LER o B A% .
YIM171 #1 YIMO1 43255 2 A ARIF R RS, 45
B RE B (Nocardia) Fl /N B 41 16 &
(Micromonospora). VEIRF J&(Corynebacterium) ., jill
IR & (Dietzia) . BUEEWT CTHE (Williamsia) .

HoAT 54 J& (Terrabacter) . ¥iGBRER & (Citricoccus)
L YEERTE JE (Cellulosimicrobium) 6 ™ J& IR
HIE YIMOL B3Ry 2, i 2 fos. it
2 - = 32| I 0 N I S I s
(Streptomyces), HIRIELIEKE & (Rhodococcus), 5
SCHR I 20 AR B - S o B DL S TR T Ry
Bt 7 W JE (Streptomyces) o /Nl 1 JE
(Micromonospora)—3(™*, RS B3/ N AT 14
(Micromonospora) A 3 Bk, WIRESHEFRILERE
R FNRE SRRV OC . AR4IE 16S rRNA B[
FEH B R EARE T 98.7% Ay VA i Aol g 37,

KEH MA BRI RE RS GY 10176,

GY 10179 58 k3% Agromyces aurantiacus YIM
21741" #1 Nocardioides ganghwensis JC2055" (IR

YIM171 MA
M}(’;{‘Obllc’e" ium Nocardioides
icrococcus Arthrobacter

Nocardia
Micromonospora

Corynebacterium
Dietzia
Williamsia
Terrabacter
Citricoccus
Cellulosimicrobium

YIMI1

B2 LIRREREEAERPER YIMI71, MA. YIMI1
BRESEREZERSMIFR
Figure 2 Distribution of actinomycetes separated from

rhizosphere soil sample of mangrove habitats, Maowei Sea
in YIM171/MA/YIM91 medium

PES R 98.26% . 97.82%, i YIMO1 K534
BRI ER GY 10268, GY 10276 Fe KA K
98.67%7F0 98.08%, I 4 BRIGTEHTHN 48 175 5L 73 ¢
Ko WALHRN A A 3.57%.
2.2 AWMMIRERMLZE D

M5 DL AR R S v 3 B3 247 fR
W, MRS E LREE WK, I
89 BRI HETT 16S rRNA RN . 19 BRI B 431
TF # tK B H (Corynebacteriales) . f# Bk # H
(Micrococcales) . R H (Propionibacteriales) .
5 %% A H (Streptomycetales) 4 4~ H , #4k FHFF
(Corynebacteriaceae), H 3EME ##H(Demequinaceae) |
6] 71 4% B B} (Intrasporangiaceae) . W T # F}
(Microbacteriaceae) ./ MAf AN Micromonosporaceae) |
K3 F IR B B} (Nocardioidaceae) . 4% % H #
7B, AR J&
(Corynebacterium) . Lysinimicrobium . Hi ¥ 7 J&
W W R
(Streptomyces) . T J&(Microbacterium) . Y751
J&(Agromyces) . 25K IR & (Nocardioides) . 75 i
K& (Kocuria) . L A& (Kitasatospora) 10 1>
J& o YIMO1 Al YIM171 K5 373 LT REAAR 2 B
i AT RIERAS 7 AR T, HeA 3RS 4 I E
BB, 5350 A AT i & (Terrabacter) . TR A&
(Microbacterium) . It B0 TH J& (Kitasatospora) . %%
5 1B (Streptomyces), HAR AR TER N2 2 FiK 3
PR, 4 R HEE RN RFE L EW . BrAR
WEAh, A YIMO1 B5FRFE LRI K it vh
AT EER T & (Corynebacterium) . 254K KA &
(Nocardioides) . 7% v IC# J& (Kocuria) , ] YIM171
R R I B 3RAS: Lysinimicrobium . Homoserinibacter
WA R . B YIM171 5538365055 31 1 B Ak
H1 GY 40006, GY 40068, GY 40078 5 ARKL K
WPREY 16S rRNA 5 X 5 91 fiz AR LA 23 31
98.57%. 97.78%. 97.72%, fif] YIMO1 FiFhks)
BRI TEE T GY 40071 1) 16S rRNA LK 741 fie 15
FAIES 97.91%, 4 MRIE LIS E TG DL 73 SCR R
TELEHTRN 5 L 4.49%.

(Streptomycetaceae)

(Terrabacter) . Homoserinibacter
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2 B/ YIMI71. YIMI1 EFRES BRI MMLE S HIER
Table 2 Distribution of actinomycetes isolated from YIM171/YIM91 medium

Order Family Genus YIM171 YIMO1
Corynebacteriales Corynebacteriaceae Corynebacterium = 1
Micrococcales Demequinaceae Lysinimicrobium 1 =

Intrasporangiaceae Terrabacter 1 1

Microbacteriaceae Agromyces 1 =

Homoserinibacter 1 =

Microbacterium 3 1

Micrococcaceae Kocuria - 1

Propionibacteriales Nocardioidaceae Nocardioides - 1
Streptomycetales Streptomycetaceae Kitasatospora 1 1
Streptomyces 2 3

Total of genus 10 7 7

T - ROEE.

Note: —: Strains absent.

3 ARREHEMPER YIM171, YIMII EFHES
BHREER S TIER

Figure 3 Distribution of actinomycetes from mangrove
root bark samples, Maowei Sea in YIM171/YIM91 medium

3 WSS

CTRARA: 1R TR ATESZ B 52, B SR T AR
bR, MAwREFEE, CARED RGP
ERNVFZ AR EY), AR BN
WA . B TR 50 B8 A R SR B 1 el
iE, ETREARAE S5 43 254K A5 T KA . Hong
SEPVRH] 11 B B R R E 8 X
LT AR T SFERZI R P 43 2551 2 000 ZRRTER
B, BERE 237 BRI TSE, ERRE AT S ANH
7TAEE 10 A&, S BRI B A R B
FBC IR TG , [ A ARG I 32050 4 TR A R 7 g o

B BRI . TSP 24 FhORTE
I RBIEXT BN BEFEL LRI i A 19 8, 3RAS
B 3 Am T 10 N8 16 MME, 435 3
35 MRIEERFI . Dias S5O H] TSB B3R 3 P
CLMARAR PR 3 rh oy B RAG AT R & . ST TR
PESCRE . AShaakiE . AT R . ISR
BB MDY KBRS 7 MR RE ., REkE%P
i R R — S, 2R 3 i 43
BRI 117 BRI, AT 10 48 19 M E, B3R
13 6 MRIBTEMVIRA R, RN ABL 23 BRiia
(IR AR 7 W% 2 R s L R A s U o
AR 3 TG FRIXTACERVE T R LI ARAR B
TIEHR AT, S ER 65 MR, 4
AAE S AH 10 MR IS AN E, il mmE . il
e, ke . BEREE . WITEE. 5 RK
WE . MFFEE . AR . BRI RS
NRARE . A RIREE . ROKEE . B E
HRICHE . FrBEIRIKER , 1070 BRAT 4 RIBTE
BrFf M YIM171, MA FIHRF - b b s 5 ik
ELRIFRAR PR 3R S b o3 53R4T 7. 5 #1118
PR B o SR YIM1 71 FORRF- 3 - T e 3 2 Xt
CIMMAR B R A T 008, JrBSARTS 19 BRI
W, e 4B 7 AR 10 ANE, s RbE R EE
Lysinimicrobium . AT )& . Homoserinibacter ., %
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Microbacterium trichothecenolyticum DSM 8608" (JYJA01000006)

GY 40089 (MH145448)

Microbacterium hydrothermale 0704C9-2" (HM222660)

89 GY 40053 (MH145438)

Microbacterium aurantiacum 1FO 15234 (AB004726)

GY 40033 (MH145436)

Homoserinibacter gongjuensis SGH26-15" (JQ639055)
GY40078 (MH135315)

Microbacterium fluvii YSL3-15" (AB286028)

GY 40076 (MH201304)

Agromyces binzhouensis OAct353" (KC493987)

GY 40043 (MH145437)

ﬂ[ Lysinimicrobium mangrovi NBRC 105856" (BBLU01000025)

GY 40006 (MH145431)
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Figure 4 Neighbor-Joining phylogenetic tree based on 16S rRNA gene sequences of partial actinomycetes from root bark

sample of mangrove habitats, Maowei Sea
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Note: The accession numbers in the GenBank for the 16S rRNA gene sequences of these strains are displayed in parentheses; Bootstrap
values <50% based on 1 000 replications at branch nodes are hidden; Bar represents 0.02 substitutions per nucleotide positions.
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