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1

1.1

1.1. 1 ( Escherichia coli)
CMCC44817 . ( Staphylococcus

aureus) CMCC 26003, ( Candidia
albicans) CMCC 98001 .

( Listeria monocytogenes) ATCC 19115+

( Bacillus subtilis) CMCC 63501 . ( Vibrio
Parahemolyticus) ATCC 17802,

1.1.2 (NA):

10 g 3g lg ZnSO, 1 g Na,SiO, 1 g

MnSO4 0.01 g CuSO, 0.15 g Co( NO,;), 0.1 ¢
CH,COCOONa 5 g 15 g 50 % 1000 mL;
TSA : 15 ¢ 5 g ZnSO, 1
g Na,Si0, 1 g MnSO, 0.01 g CuSO, 0.15 g Co
(NO,),0.1 ¢ CH,COCOONa 5 ¢ 15 g 50 %
1000 mL; Marine Agar 2216 ( MA 2216) :
Difco ;

1. 2
( Siganus fuscescen)
2 h
( SW-CJ2FD)
10 g 90 mL
150 r/min 30
min o
1.3
NA.TSA  MA 2216
0.1 mL
28°C 2-5d.
1-2 100 mL
3d

13523 x ¢ 15 min( SIGMA 2 -
16K SIGMA )

1.4
;
E. coli~S. aureus  B. subiilis NA
V. parahemolyticus 3%
L. monocytogenes
5 37°C
24 h; C. albicans 30C
36 h.
10° CFU/mL 1 mL
100 mL 50°C
250 pL
3-4%C 24 h 5
37°C 24 h 30°C
48 h
3
1.5 16S rRNA
DNA +16S rRNA PCR
( Mastercycle Gradient PCR Eppeneorf )~
PCR Nakajima * o

( Eubac 27F: 5= AGAGTTTGAT
CCTGGCTCAG3"; Eubacl492R: 5- AAGGAGGT
GATCCAGCCGCA -37) . PCR

NCBI-BLAST GenBank

MEGA 5.0 ( NeighborJoining
method) -

1000 ( bootstrap value)
10
2
2.1
68 o
MA 2216
NA
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2.2 15 22.1 % S.
68 6 aureus ( 20.6 %) . E. coli (147 %) . V.
1 19 parahemolyticus( 11.8 %) . C. albicans( 8.7 %) .
27.9 % L. ZJHD3-06.ZJHD744.ZJHD8H0 6
monocytogenes  B. subtili o
1. 19
Table 1. Anti-bacterial activity of fermentation supernatant for 19 strains
test bacteria L. monocytogenes  B. subtili S. aureus V. parahemolyticu E. coli C. albicans
ZJHD1-26 + + + + + + + + + + -
ZJHD1-43 + + + + + - + -
ZJHD1-70 + + + + + - + + +
ZJHD224 + + + + + - -
ZJHD2-30 + + + + - - + -
ZJHD231 + + + + + + + + + + - -
ZJHD2-43 + + + + + + - - -
ZJHD2-57 + + + + - — _
ZJHD2-58 - - - - - -
ZJHD3-06 + 4+ + + + + + + + +
ZJHD342 + + + - + + + +
ZJHD3-34 + + - + - - -
ZJHD5-03 + + + + - - -
ZJHD5-49 - + - + + + + +
M26 + + + + + - - -
ZJHD523 - - - - - -
ZJHD5-32 - - + + - + -
ZJHD744 + + + o+ + + 4+ + + + + + + + + + +
ZJHD8-40 + + + + + + + + + + + + +
activated stain No. 15 15 14 8 10 6
+ + +: inhibition zone diameters 20 mm; + +: inhibition zone diameters: 15 — 20 mm; +: inhibition zone diameters: I5 mm; -:no anti—
bacterial activity.
2.3 Proteobacteria  36.8 % (7 ) Actinobacteria
Blast GenBank EzTaxon 21.1 % (4 ).
2.4
16S rRNA 2, 16S rRNA 97 %
19 19
( Actinobacteria) . ( Proteobacteria) 19 ( 2),

( Firmicutes) 11 ( Micrococcaceae

Dermabacteraceae Brevibacteriaceae Moraxellaceae

Rhodobacteraceae Halomonadaceae Enterobacteriaceae

Pseudomonadaceae  Bacillaceae  Lactobacillaceae
Staphylococcaceae) 12 ( Rothia Micrococcus
Brachybacterium Brevibacterium Psychrobacte

Paracoccus Cobetia Citrobacter Pseudomona Bacillus

Firmicutes

42.1 % (8 )

Lactobacillus  Staphylococcus)

ZJHD2-57.7ZJHD342.ZJHD126.ZJHD1-43 .
ZJHD5-32.ZJHD8-10
16S rRNA 100 %
13

96.2 % -99.9 %

o ZJHD2 -
31.ZJHD5-23.ZJHD2-58  M26
16S rRNA
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( 2 1 )
M26 Paracoccus alcaliphilus JCM 7364"
( D32238) 16S rRNA
98.1 % M26
Paracoccus 2,
ZJHD223. ZJHD231. ZJHD2-58
2.

Brachybacterium nesterenkovii JCM 11648™ ( ( X91033) .
Rothia  nasimurium  CCUG  35957" ( AJ131121) .
Paracoccus isoporae SW-3"( FJ593906) 16S rRNA

98.0 % .98.4 %
Paracoccus

96.3 % Rothia

Table 2. phylogenetic relationships between antibacterial activity strains and their phylogenetic relationships most closely typical strain

closest type strain

phylogenetic group family strain ( accession number) ( accession number) similarity / %
Actinobacteria Microbacteriaceae ZJHD231 Rothia naximzv/,‘rium 08. 4
( KF585025) CCUG 35957"( AJ131121)
ZJHD549 Micrococcus yunnanensis YIM
( KF585026) 65004"( FJ214355) 99-8
Dermabacteraceae ZJHD523 Bmchybacteryium nesterenkovii 98. 0
( KF601586) JCM 11648"( ( X91033)
Brevibacteriaceae ZJHD5-03 Brevibacterium iodinum 99.5
( KF585027) DSM 20626 "( X83813)
Proteobacteria Moraxellaceae ZJHD2-24 Psychrobacter celer 99. 4
( KF585028) SW238"( AY842259)
ZJHD2-30 Psychmbryzvcter nivimaris 99.9
( KF585029) 88/2 —7"( AJ313425)
Rhodobacteraceae ZJHD2-58 Paracoccus isoporae 96.3
( KF585030) SW -3"( FJ593906)
M26" Paracoccus alcaliphilus 08, 1
(JX398976) JCM 7364"( D32238)
Halomonadaceae ZJHD2-57 Cobetia marina 100.0
( KF585031) DSM 47417 ( AJ306890)
Enterobacteriaceae ZJHD243 Citmbacterf'r‘eundii 99 1
( KF585032) DSM 30039"( AJ233408)
Pecudomonadacenc ZJHD342 Pseudomonas"miwanensis 100.0
( KF585033) BCRC 177517 ( EU103629)
Firmicutes Bacillaceae ZJHD1-26 Bacillus mfthylotrophicus 100. 0
( KF585034) CBMB205"( EU194897)
ZJHD143 Bacillus safensis 1000
( KF585035) FO-036b" ( AF234854)
ZJHD190 Bacillus subtilis subsp“ 99.9
( KF585036) spizizenii DSM15029" ( AF074970)
ZJHD3-06 Bacillus amyloliquqfaciensﬂ 99. 8
( KF585041) subsp. plantarum FZB42"( CP000560)
ZJHD532 Bacillusv:etramsphericux 100.0
( KF585037) 41KF2a"( AJ831841)
Lactobacillaceae ZJHD744 Lactobacillus pentosus 99.9
( KF585038) JCM 15587 ( D79211)
ZJHDS 10 Lactobacillus coryniformis 100.0
( KF585039) subsp. torquens JCM 1166"( AJ575741)
Staphylococcaceae ZJHD3 34 Staphylococcus arlettae 99. 9

( KF585040)

ATCC 43957"( AB009933)
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30 Rothia nasimurium CCUG 35957" (AJ131121)

94 Rothia terrae L-1437 (DQ822568)
100 ZJHD2-31 (KF585025)
Rothia amarae JCM 113757 (AY043359)

—— ZJHD5-23 (KF601586)

—
0.02

1. 16S rRNA

100

100 Brachybacterium nesterenkovii DSM 9573T (X91033)

65 Brachybacterium squillarum M-6-3" (GQ339911)
48

Brachybacterium rhamnosum LMG 19848T (AJ415376)
ZJHD2-58 (KF585030)
Paracoccus isoporae sw-3" (FJ593906)
Paracoccus niistensis NI1-0918T (F1842690)
Paracoccus marinus KKL-A5" (AB185957)
Paracoccus aestuarii BTT (EF660757)
Paracoccus seriniphilus MBT-A47(AJ428275)
M26 (JX398976)
Paracoccus alcaliphilus JCM 7364" (D32238)

4

Figure 1. NeighbourHoining phylogenetic tree of four potential new taxa isolated from Siganus fuscescens and their relatives. The

numbers in parentheses represent the sequences accession number in GenBank. The numbers at branch points indicate bootstrap

percentages ( based on 1000 replicates) .
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Diversity of antimicrobial bacteria associated with Siganus
Juscescens from Naozhou island in Zhanjiang China
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Abstract Objective Marine bacteria are a rich source of potentially useful antimicrobial molecules. The purpose of the
study is to explore the diversity of bacteria with antimicrobial activity isolated from Siganus fuscescens gastrointestinal tract
collected from Naozhou Island (20° 52° N -20° 56° N 110° 33 E - 110° 38° E) Leizhou Bay South China Sea.

Methods We isolated bacteria from the gastrointestinal tract of fish sample using classical culturing technique and
determined antimicrobial activities of the isolates by Oxford cup method. We investigated diversity of antimicrobial isolates
using phylogenetic comparative analysis of 16S rRNA gene sequences. Results According to the results of morphological
observation and part of physiological and biochemical experiments we isolated 68 strains from fish gastrointestinal tract.
Among them 19 strains with antimicrobial activities were acquired (27.9 % of the isolates) and represented 19 different
species belonging to 12 genera ( Rothia Micrococcu  Brachybacterium  Brevibacterium  Psychrobacter ~ Paracoccus
Cobetia  Citrobacter  Pseudomonas  Bacillus  Lactobacillus and Staphylococcus) of 11 families ( Microbacteriaceae
Dermabacteraceae  Brevibacteriaceae =~ Moraxellaceae ~ Rhodobacteraceae ~ Halomonadaceae  Enterobacteriaceae
Pseudomonadaceae Bacillaceae Lactobacillaceae and Staphylococcaceae) in three phyla ( Actinobacteria Proteobacteria
and Firmicutes) . Eight strains (42.1 %) 7 strains (36.8 %) and 4 strains (21.1 %) were belonging to the phylum
Firmicutes Proteobacteria and Actinobacteria respectively. The phylogenetic distance matrix results suggested that there
were obvious genetic divergences between the majority of strains with antimicrobial activity and their phylogenetically most
closely related typical strain  due to 16S rRNA gene sequences similarities ranging from 96.2 t0 99.9 % . In addition 4
strains ( ZJHD2-31 ZJHD523 ZJHD2-58 and M26) could represent potential new species and identification of the
novel strain M26 has been published in Antonie van Leeuwenhoek. Conclusion There are abundant diversity for
bacteria with antimicrobial activity and potentially more new species of microorganism in Siganus fuscescens gastrointestinal
tract collected from Naozhou Island. .

Keywords: Siganus fuscescens anti-microbial activity 16S rRNA gene bacterial diversity
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