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s 247
; , Acidimicrobiales Corynebacteriales Gaiellales
Kineosporiales Solirubrobacterales R R
256 , 7 9 14 , Shannon-Wiener 1.32, Streptomyces
(42.58%) Micromonospora (42.19%) ; 98.5% 13
HA161004 HAI161010  Amycolatopsis thermoflava N1165" 95.56%  96.80%,

>

92 5

Colletotrichum gloeosporioides Fusarium oxysporum Escherichia coli Staphylococcus aureus
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> > >
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60%~75% ,

(Alongi, 2008)
(Alongi,
2008)
* , RHDRC201901
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( )

:2021-08-04, :2021-09-12

(Alongi, 1996)
(Hayakawa et al, 2000;
Xu et al, 2014) (Demain et al, 2009; ,
2013) ,
(Ser et al, 2016b; Huang
et al, 2018; , 2020; Asha et al, 2021)

, 2013; Claverias et al, 2015),
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(Demain et al, 2009; Suthindhiran et al, 2010;
Arumugam et al, 2017; Huang et al, 2018)

(Demain et al, 2009),
(Amrita et al, 2012;
Ser et al, 2016b; Arumugam et al, 2017),
(Xu et al, 2014)

(Ser et al, 2016b), R

(Mevs et al, 2000; Janssen et al, 2002; Page et al,

2004; Arumugam et al, 2017; Law et al, 2017; Huang et
al, 2018) (

1.1

,  Bruguiera sexangular Xylocarpus mekongensis
, 3 , 2011
12 5~30 cm s
3 ( 500 g ),
Sm

> b

1.2 DNA
DNA FastPrep” SPIN
Kit for Soil (MP Biomedicals, )
16S rDNA ,
(
JACT235F (CGCGGCCTATCAGCTTGTTG)

ACT878R (CCGTACTCCCCAGGCGGGQ),
341F (5'-CCTACGGGAGGCAGCAG-3")

1073R (5'-ACGAGCTGACGACARCCATG-3") (Farris
et al, 2007) PCR (20 pL ): 4 uL
5% FastPfu Buffer, 2 uL 2.5 mmol/L dNTPs, 0.8 puL
1 (5 pmol/L), 0.8 pL 2 (5 pmol/L), 0.4 pL
FastPfu Polymerase, 10 ng DNA PCR
95 °C 10 min; 95°C 30s,55°C 305,72 °C 30s; 72 °C
10 min (Liu et al, 2017) AxyPrep DNA Gel
Extraction Kit (Axygen Biosciences, )
PCR , QuantiFluor™ -ST
(Promega, ) )
(Roche Genome

Sequencer GS FLX+ Titanium platform)

, UPARSE (version
7.1 http:// driveS.com/uparse/) 97%
, OTU ( ,

operational taxonomic unit)(Yan et al, 2006; Dias et al,
2011) OTU SILVA

OTU (Yan et al, 2006; Dias et al, 2011;
Mendes et al, 2012), QIIME( 1.17)
(Caporaso et al, 2010),

NCBI
SRX506963  SRX3938853
1.3 16S rDNA
5¢g
10 mL R
55 °C; 5¢g
1 h, 10 mL
28 °C (180 r/min )
, (1072 107

120 °C

30 min

: (20 g , 1 g
KNO;, 0.5 g K,HPO,, 0.5 g MgSO,7H,0, 0.1 g
FeSO,7H,0, 15 g ,1L , pH 7.2);

(1.0 g , 0.5 g Na,HPO,, 1.7 g KCL,
21 g CaCL,, 0.5 g MgS0,-7H,0, 0.01 g FeSO4 -H,0,
,H;O1L,20.0¢g ,pH 7.2;
, 0.5 mg ,05¢g , 0.25 mg
, 0.5 mg VBI, 0.5 mg VB2, 0.5 mg VB3, 0.5 mg
VBo6); (50% , 2% ,
1L , pH 6.8) ,

0.5 mg
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: 50 pg/mL 100 pg/mL (1.26%) Pseudonocardiales (0.99%) PeM15 (0.35%)
20 pg/mL 28 °C Streptosporangiales (0.27%)  Euzebyales (0.11%)
2~4 Coriobacteriales (0.05%) (4.80%) ( 2);
ISP2 16S rDNA 29 ( ), 32 ,
PCR , 27f 1% Mycobacterium (16.2%)

(5'-AGAGTTTGAT CMTGCCTCAG-3") 1492r
(5’-TACGGYTACCTTG TTACGACTT-3’), 16S rDNA
EzBioCloud (http://www.ezbiocloud.net/)

Shannon-Wiener

H' = iPz x1nP,
i=1
P; Ni/N i N
1.4
, ISP2 28 °C
(200 r/min) , 7~14 d ,
0.45 pm 0.2 um
s (Kamei et

al, 2003)

Colletotrichum gloeosporioides  Escherichia coli

Fusarium oxysporum  Staphylococcus aureus  Vibrio
neocaledonicus
2
2.1
, 44 003
, Good’s coverage
0.986 6~0.989 6, ,
( D
) 33 , 10

Actinobacteria (41.56%) Proteobacteria (29.48%)
Gemmatimonadetes (6.99%) Chloroflexi (5.71%)
(4.23%) Nitrospirae (1.48%)
(1.31%) Chlorobi  (1.17%)
Cyanobacteria (1.10%) Firmicutes (0.97%) (1)
, 18297

Actinobacteria , 15 s

(30.10%)
(17.25%) Gaiellales (9.90%) Kineosporiales (9.82%)
Solirubrobacterales (6.70%)  Frankiales (5.57%)
Micrococcales (5.11%) Micromonosporales (4.60%)
(3.12%)

Acidobacteria

Bacteroidetes

Acidimicrobiales

Corynebacteriales

Propionibacteriales Streptomycetales

Acidothermus (4.9%) Ilumatobacter (2.3%) Gaiella
(1.5%) Quadrisphaera (1.7%) Microbacterium (1.7%)
Intrasporangium (1.3%)  Luedemannella (1.5%)
Nocardioides (1.4%)  Streptomyces (1.3%) ( 2)

, 24 821

Good’s coverage 0.979 4~0.989 0,

( D ,

30 R 10 Proteobacteria
(49.40%) Actinobacteria (16.79%) Chloroflexi
(9.46%) Acidobacteria (7.20%) Gemmatimonadetes
(2.74%) Nitrospirae (2.24%) Bacteroidetes (2.06%)
Cyanobacteria (1.90%) Chlorobi (1.89%) Firmicutes
(1.71%)(Fig. 1) , 4140

Actinobacteria 13 ,
Gaiellales (28.03%)  Acidimicrobiales (27.57%)
Solirubrobacterales (22.82%) Kineosporiales (7.10%)

Micrococcales  (2.73%) Frankiales (2.51%)
Propionibacteriales  (1.11%) Corynebacteriales
(0.94%) Micromonosporales (0.94%)
Streptomycetales  (0.51%) PeM15 (0.27%)
Coriobacteriales (0.22%) Euzebyales (0.17%)
Streptosporangiales (0.10%) (4.97%)
( 2;23 (2
17 , 1% Gaiella

(6.43%) Kineosporia (3.31%) Acidothermus (2.10%)
Tlumatobacter (1.62%) ( 2)

(D ,
3 (2)
, Actinobacteria
Proteobacteria Gemmatimonadetes Chloroflexi
Acidobacteria R
; Actinobacteria
, 2.47
Gemmatimonadetes 2.55 ,
minor-groups( 1% )
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Verrucomicrobia
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Fig.1 Diversity of bacteria in the phylum level from soil of Bamenwan mangrove by pyrosequencing methods with

Unclassified
Streptosporangiales
Streptomycetales
Solirubrobacterales
Pseudonocardiales
Propionibacteriales
PeM15
Micromonosporales
Micrococcales
Kineosporiales
Gaiellales
Frankiales
Euzebyales
Corynebacteriales
Coriobacteriales

Acidimicrobiales

2

Actinobacteria-specific primer and the universal bacterial primer

s BEEASIY
. AEERSIY

18 20 22 24 23 28 30

)

Fig.2 Diversity of Actinobacteria in the order level from soil of Bamenwan mangrove by pyrosequencing with Actinobacteria-specific

primer and the universal bacterial primer
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Planctomycetes Verrucomicrobia ,
18 11 minor-groups (Lentisphaerae Corynebacteriales ,
Elusimicrobia Armatimonadetes) (17.25%) (0.94%),
(13
, 5 (Acidimicrobiales
Corynebacteriales Gaiellales Kineosporiales , 4 (Acidimicrobiales
Solirubrobacterales) , Gaiellales Kineosporiales Solirubrobacterales) 3
; : (Gaiella Acidothermus Ilumatobacter)
Corynebacteriales Acidothermaceae Acidothermus
18.32 . Micromonosporales 4.89 ’ Acidothermus cellulolyticus,
Propionibacteriales ~ Streptosporangiales — Streptomycetales (Mohagheghi et al, 1986),
Frankiales 2.81 2.77 248 222 ’
, Solirubrobacterales ’ ’
Gaiellales , 34 283 ( 2) Mycobacterium

E

s (Mcveigh et al, 1996;
Heuer et al, 1997; Lidemann et al, 2000; Stach et al,

2003; Schifer et al, 2010) ,
, G+C ( )
16S rRNA (Hill et al, 2006)

16S rDNA

16S rDNA

(Mcveigh et al, 1996; Heuer et al, 1997; Liidemann et
al, 2000; Stach et al, 2003) Stach (2003) ,

, 75% PCR
, 41.56%,
) Actinobacteria s
Mai Po
Ramsar 2.1% (Jiang et al, 2013) 3.5% (Wang et
al, 2012), Sdo Paulo State Rio de Janeiro state

Ilha Grande
5.4%~12.2% (Andreote et al, 2012) 8.4% 7.5%
(Thompson et al, 2013),

4.55% (Chan et al, 2015)
2.2% (Zhang et al, 2015),

Bahia state Porto Seguro

Rantau Abang

16.79%,
41.56%,

, (Faller et al,

2004),
2.2
) 256
) 55 °C 207
120 °C 1h 49
( 105 ),
80
71
16S rDNA , 100% 58
, 99.0%~99.9% 155 , 98.5%~
98.9% 25 98.0%~98.5% 11 ,
98% 2, HA161004 HA161010,
Amycolatopsis thermoflava N1165"
95.56% 96.80% ( 1), (Tindall et
al, 2010) , 98.5%
13 , ,
4 55 °C , 9
120 °C lh ;
, 6 , 7
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R1 TEBORMFTIEAIEFTEE R 16S rDNA FH S RIERBREREEES
Tab.1 16S rDNA sequence analysis and antimicrobial activity of representative actinobacterial strains isolated from Bamenwan
mangrove soil

HA13696 MF573412 AC”"”m;‘f;‘ﬂ%”;;”;‘;izm IEM ¢ HA13690 KI467040 Micromé’?gzl’jr(‘_’r;‘;g athivatensis ¢
HA161003 MF573492 A”O%rl‘if ggﬁf&ﬁ%g;gﬁf"” — |HA161155 MF573431 Micmgg;’_”fg{’{)” ;;f%’;;”iwla cv
HAI61006 MFs73495 A"eolatonsis 4”é%’)18'9"9}fg‘;f,7/f”“i5 YIM ¢ luaze2s Mrs733ss M icr%’;g?jg%’;’g‘éfg;{;’f””s v
HA161004 MF573493 Amycolatopsis ;i;eigrg;{lava N1165(T) N HAI3677 MF573397 Micr?rrprllﬂ(é{z:gz)ogz;i)igzzensis N
HA161010 MF573499 Amycolatopsis ;}geigrg%‘lava N1165(T) _ HAI3691 MF573408 Micrqf;{glf::g))o(r;;ségzzensis N
HA161018 MF573504 Amycolatopsis ;l;e.:gt;]ﬂava N1165(T) _ HA13597 MF573336 Microrrzz‘o;(z)ozs&o]f’)agglfgéiza DSM v
HA161043 MFs73511 4™ C”/’fé‘g’g%;’;fg;’f,/‘;”enm C  |HAI3609 MF573345 M"c’”"f{;’g{;‘z’(‘}r)"g‘;’fjéﬂf DSM v
HAI13601 MF573339 Blastococcusgéft;;los/js KST3-10(T) F HAI3604 MF573341 Micr%r{;?{)(s%o;gél.zolgﬁz/oghiae c
HA13583 MF573329 Jishengella en;l;gﬁ);/l;ica 202201(T) _ HAI3628 MF573360 Micro]rﬂn\;){}ziigrt;rgaiglé)ﬂzghiae C
HAI3611 MF573346 Jishengella en;l;];hg);/iica 202201(T) _ HA13645 KJ467029 Micro;n\;)[r}(;i}%())rgangigls[zzghiae C
HAI3651 KJ467031 Jishengella en;i;[;lg;/tﬂica 202201(T) —  lHA161200 MF573441 Microm04n5015f‘7§(r]13)tg(l)l.);1§£0iae DSM _
HAIOI222 MESTIMs o T c|marsror mesT3aT c
HA13687 MF573405 Aﬁ‘g{i’{}”ﬁ}%gzy{)’};’“gy ’5"5’;)'” V| HA13695 MF573411 Mic]g‘é’f/}”;‘;‘g;r(‘fr)gigﬂ;zg(;?Sis ¢
iz wrsrasas MRS e manes s METTITESIIT
I [TCT R i
HA13600 MF573338 M"c"’m"gg’g’;g’(?r)"g;‘.’;;f“ ATCC — Ia161257 MFs73473 N”C"]’gé‘;ég;fg;’fz’g‘:&;ﬁBRC C/F
HAI3638 MF573368 M"cm’”og%f’;g;f’r)“ggf’gﬂzw ATCC 1 HA13580 MF573332 NO”O’I"ZSSZ? Tf;eggﬁ;’ﬁza IFO _
HA13655 Kl467032 M e 00000 & CIF | HAI3710 MFS73424 N O”O’I’Z(:;’Z?Tf)e’g’;iz;za IFO _
HA13664 MF573388 M"C"’mozg’gng’r)cg;{’g;’;““ DSMcp ua13ns wmrs73ae """TZS;Z?TJ?’; $S oo IFO -
HA13702  KJ467042 M"mm”g;’igg)cggl"g;’;f” DSM kI ua13esa mrs73403 N ””"’”2”62’(@1?)"5‘3 gg":;)“ FX17 _
HA13675 MF573395 M i"”"’"”g;ﬁ‘;?r)"‘;g{’f;&cea PSMU | HA13665 MFs73389  NOmomuaca (’T”)”;’g”.el”gi;f“ IFO -
HAToLISS MEsT3437 e doaa, = [Ale1260 MEsT3a76 FROGCGEETITITIIIRE
HA13612  KJ467024 Microrzgr(t)(;sg}(r)rr)agcgl?;zécoza DSM c HAI61015 MF573502 Streptorr];y-clgso(gl(lzro)ggrsgzgs NRRL c
HA13614 MF573348 Micronz‘(;notzzp&r)agglfzéi/eoa DSM cv |HA161132 MF573544 Streptorr};}icie;;socél(lzro)ggrés;(;{)zs NRRL C
it s TR N untomo wrsriss SRR O
HA13620 MF573352 Microrzgr(t)(;sg}(r)rr)agcgl?gécoza DSM c/Fv IHAT61081 MF573520 Stl‘eptorlnzyg‘;;(Lfrr;tl'lb(;'(o).t(l')c()bgz NBRC F
waron s VGO e Lo wssst SRS
arseeT wrsrsg  Mronoromre e DM sy wrsysasy  Srpome i NERL
HA13679 MF573399 Microrzgr(t)(;sg}(r)rr)agcgl?(szécoza DSM C/F HA13685 MF573404 StreptOnzlyzcgejgc%eTl)logsé(.zltizcozs NBRC C
HA161291 MF573489 Microrr;(g}z)c;;p((gagcgfleﬁza DSM C/E |HA161231 MF573453 Str6pt(;£n1)ir;e(‘fr§:/;1;r.rg;/'(t]/oonensis MV
HA13650 KJ467030 Micromti\zocsg_tﬁ?r)chggl.);;lg/immensis _ HA161264 MF573477 Strepttgnl)icze&)cigg@aﬁznensis MV
HA13606 MFs73342  Micromonospora chokoriensis C  |HA161239 MFs73458 Streptomyces coelicoflavus NBRC ¢y,

2-19/6(T) 99.70%

15399(T) 100.00%




358 53
8k
Micromonospora chokoriensis Streptomyces coeruleorubidus ISP
HA13632 MF573364 2-19/6(T) 98.88% V  |HA161048 MF573514 5145(T) 98.55% C
Micromonospora chokoriensis Streptomyces diastaticus
HA13658 MF573382 P o C HA13683 MF573402 subsp.ardesiacus NRRL B-1773(T) C
2-19/6(T) 99.48% 99 63%
. ()
Micromonospora chokoriensis Streptomyces griseoflavus LMG _
HA13681 KJ467038 2-19/6(T) 98.81% V  |HA161096 MF573532 19344(T) 99.23%
Micromonospora coxensis Streptomyces griseoflavus LMG _
HA13613 MF573347 2-30-B/28(T) 99.55% C/E |HA1l61116 MF573428 19344(T) 99.38%
Micromonospora coxensis Streptomyces griseoincarnatus
HA13693 KJ467041 2-30-B/28(T) 99.48% C/E [HA161125 MF573542 LMG 19316(T) 100.00% F
Micromonospora eburnea LK2-10(T) Streptomyces hiroshimensis NBRC
HA13635 MF573366 99.33% C/F |HA161256 MF573472 3839(T) 98.58% F
Micromonospora eburnea LK2-10(T) Streptomyces matensis NBRC
HA13642 MF573371 98.94% C |HA161045 MF573513 12889(T) 98.31% \%
Micromonospora eburnea LK2-10(T) Streptomyces panacagriGsoil
HA13656 MF573381 99.02% C/F |HAl61164 MF573435 519(T) 98.12% M
Micromonospora eburnea LK2-10(T) Streptomyces paucisporeus
HA13670 KIJ467036 98.72% C |HA161021 MF573506 CGMCC 4.2025(T) 98.70% F
Micromonospora eburnea LK2-10(T) Streptomyces psammoticus NBRC
HA13708 MF573423 98.88% C HA13688 MF573406 13971(T) 98.90% C/F
Micromonospora echinospora ATCC Streptomyces puniceus NRRL
HA13618 MF573351 15837(T) 99.63% C |[HA161080 MF573519 ISP-5058(T) 99.35% C/F
Micromonospora echinospora ATCC Streptomyces qinglanensis
HA13666 KIJ467034 15837(T) 99.09% V  |HA161220 MF573443 172205(T) 99.88% C
Micromonospora echinospora ATCC Streptomyces qinglanensis
HA13672 MF573392 15837(T) 99.46% C/V |HA161221 MF573444 172205(T) 100.00% C
Micromonospora echinospora ATCC Streptomyces ginglanensis
HA13686 KJ467039 15837(T) 98.80% C [|HA161270 MF573559 172205(T) 99.87% C
Micromonospora echinospora ATCC Streptomyces rameus LMG _
HA161162 MF573433 15837(T) 99.55% V  |HA161119 MF573539 20326(T) 100.00%
Micromonospora echinospora ATCC Streptomyces rubiginosohelvolus o
HA161191 MF573439 15837(T) 99.57% E/C |HA161138 MF573550 NBRC 12912(T) 99.76%
Micromonospora halophytica DSM Streptomyces sanyensis 219820(T)
HA13637 KJ467027 43026(T) 98.71% F HA161225 MF573447 99 87% C/F/IM
Micromonospora humi P0402(T) _ Streptomyces sanyensis 219820(T)
HA13588 MF573331 99.09% HA161227 MF573449 100.00% C/F
Micromonospora humi P0402(T) o Streptomyces spinoverrucosus
HA13592 MF573334 99 40% HA161166 MF573436 NBRC 14228(T) 98.46% C
Micromonospora humi P0402(T) _ Streptomyces spongiicola _
HA13668 MF573391 99.04% HA161133 MF573545 HNMO071(T) 99.85%
Micromonospora krabiensis MA-2(T) Streptomyces sundarbansensis
HA13624 MF573356 99.25% C |HA161240 MF573459 MS1/7(T) 99.73% C/M
Micromonospora krabiensis MA-2(T) Streptomyces sundarbansensis
HA13648 MF573376 100.00% C [|HA161094 MF573530 MS1/7(T) 99.61% Cc/M
Micromonospora krabiensis MA-2(T) Streptomyces thermocarboxydus
HA13659 MF573383 99.78% C [|HA161249 MF573467 DSM 44293(T) 99.87% C
. Lo Streptomyces thermoviolaceus
HA161199 MF573440 M l”"’””"”pogag ’;’fﬁ’e’”” MA2(T) ¢ |HA161001 MF573491  subsp. Thermoviolaceus DSM M/V
e 40443(T) 98.40%
Micromonospora marina JSM1-1(T) Streptomyces wuyuanensis
HA13594 MF573335 99.55% C |HA161279 MF573480 CGMCC 4.7042(T) 99.87% C/FIM
HA13619 KJ467026 Micromonospora marina JSM1-1(T) cv [HA161019 MF573505 Streptomyces yanglinensis 1307(T) C/F
99.40% 98.56%
HA13625 MF573357 Micromonospora marina JSM1-1(T) cv |HA161029 MF573509 Streptomyces yanglinensis 1307(T) C/F
99.63% 98.70%
Micromonospora matsumotoense Streptosporangium amethystogenes
HA13631 MF573363 IMSNU ;2003(T) 99.51% C HA13602 MF573340 subsp.amethystogenes DSM -
e 43179(T) 99.25%
Micromonospora matsumotoense Tsukamurella sinensis HKUS51(T) _
HA13639 KJ467028 IMSNU 22003(T) 98.54% C/E |HA161205 MF573442 99.76%
HA13643 MF573372 Micromonospora matsumotoense CIE

IMSNU 22003(T) 98.62%

: C: Colletotrichum gloeosporioides; E: Escherichia coli; F: Fusarium oxysporum; M: Staphylococcus aureus; V: Vibrio neocaledonicus; —:
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(Usha et al, 2010; Rosmine et al, 2016;

Ser et al, 2016a, 2016b; Ariffin et al, 2017; Arumugam
et al,2017; Law et al, 2017; Huang et al, 2018; Asha et
al, 2021), 8

11 24 (Xu et al, 2014)

7 , (46.48%)
Streptomycetales (42.92%) Actinomycetales (4.69%)
Streptosporangiales  (3.13%)
(1.95%) Frankiales (0.39%) Micrococcales (0.39%);

Micromonosporales

Corynebacteriales

9 ; 14 , Actinomadura  Allostreptomyces
Amycolatopsis  Blastococcus ~ Micromonospora
Jishengella Krasilnikoviella Microbispora
Nocardia Nonomuraea Rhodococcus Streptomyces
Streptosporangium  Tsukamurella, Streptomyces
(42.58%) Micromonospora (42.19%) ()]
1.32,
, (
, 2018) (
, 2020) (
,2018) ( ,2012)

(Lee et al, 2014)
(Arumugam et al, 2017)

1.74 175 1.61 2.16 1.44 0.63,

24 ,

2.96 2.41),
(Lietal,2014)
DNA )
Micromonospora
DNA ,
Allostreptomyces

Actinomadura Nocardia
Streptomyces
10 s

Blastococcus

Amycolatopsis

Jishengella Krasilnikoviella

Microbispora Nonomuraea Rhodococcus
Streptosporangium  Tsukamurella,
DNA , 10
, DNA
Streptomyces ~ Micromonospora
Rhodococcus

(Maldonado et al, 2005; Bredholdt ef al, 2007; Duncan
et al,2015; Huang et al, 2018) (1989)

Streptomyces  75.

7% Eccleston (2008) Sunshine Coast

Micromonospora
Streptomyces,
(HA161045 HAI161164 HA161166 HA161001)
( 1,
, Micromonospora
Actinomadura Allostreptomyces Nocardia
Nonomuraea

(Janssen et al, 2002; Jensen
et al, 2005; Pathom-Aree et al, 2006; Bredholdt et al,
2007; Solano et al, 2009)

Micromonospora 55 °C
( HA13702  HA13639
HA13643)( 1) ,
Streptomyces  xiamenensis (Xu et al, 2009)
Streptomyces colonosanans (Law et al, 2017)
Streptomyces malaysiense (Ser et al, 2016a)

Micromonospora rifamycinica (Huang et al, 2008)
Pseudonocardia nematodicida (Liu et al, 2015)

Nocardiopsis mangrovei (Huang et al, 2015) R

2.3
(Sharon ef al, 2014; Xu et al, 2014) 123
9 (Actinomadura  Amycolatopsis
Blastococcus Krasilnikoviella Microbispora
Micromonospora Nocardia Rhodococcus
Streptomyces) 92 ( 74.8%)
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360
, 1
57, 2 32, 3
3( HA161225/ HA161279/
HA1362)( 1) Streptomyces  Micromonospora
1
, 32 50
71 ( 57.7%) Colletotrichum
gloeosporioides , 25 (
20.3%) Fusarium oxysporum , 6 (
4.9%) Escherichia coli , 9 (
7.3%) Staphylococcus aureus
19 ( 15.4%) Vibrio neocaledonicus

Streptomyces
(Kinkel et al, 2014; Ser et al, 2016a)
(Rashad et al,
2015; Ser et al, 2016b; Law et al, 2017, ,
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DIVERSITY AND ANTIMICROBIAL ACTIVITY OF ACTINOBACTERIA IN THE SOIL
OF THE BAMENWAN MANGROVE IN HAINAN, CHINA

LIU Min, CHE Wen-Xue, BIAN Wei-Jie, GAN Xi-Lin, ZHAO Huai-Bao
(Modern Marine Ranching Engineering Research Center of Hainan, Hainan Tropical Ocean University, Sanya 572022, China)

Abstract Mangrove is recognized a rich source of new Actinobacteria strains. To obtain more Actinobacteria for
development of new bioactive compounds, it is important and necessary to understand their diversity. The diversity at
culture-independent and culture-dependent level of Actinobacteria in the Bamenwan mangrove soil (Hainan, South China)
was investigated by using amplicon high-throughput sequencing and traditional culture methods. The antimicrobial
activities of representative isolates were characterized. For the diversity at culture-independent level, compared with
bacterial universal primers, the detection level of actinobacterial abundance can be improved using Actinobacteria-related
primers by 2.47 times in percentage. More orders, families, and genera of actinomycetes can be detected. Acidimicrobiales,
Corynebacteriales, Gaiellales, Kineosporiales, Solirubrobacterales are the dominant orders, but their percentage contents
are quite different in the results obtained by two pairs of different primers. Actinobacteria-related primers are more suitable
for the analysis of actinobacterial diversity in environmental samples. For the diversity at culture-dependent level, 256
strains of actinobacterial strains were isolated, being affiliated to 7 orders, 9 families, and 14 genera. The Shannon-Wiener
diversity index was 1.32. Streptomyces (42.58%) and Micromonospora (42.19%) were the dominant genera. The
similarities of 13 strains with the type-strain were below 98.5%. Among them, strains HA161004 and HA161010 were the
closest to Amycolatopsis thermoflava N1165" with similarities of 95.56% and 96.80%, respectively, indicating that both
were potentially novel strains of species. The determination of antagonistic activity of pathogenic microorganisms showed
that 92 representative strains from 9 genera had antimicrobial activity, among which 71, 25, 6, 9, and 19 strains had
antagonistic activity against Colletotrichum gloeosporoides, Fusarium oxysporum, Escherichia coli, Staphylococcus aureus,
and Vibrio neocaldonicus, respectively. This study provides data support for selecting more appropriate primers for the
actinobacterial diversity, and supplies strain resources for the collection, activity evaluation, and utilization of
Actinobacteria in mangrove.
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