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Diversity and Bioactive of Cultivated Marine Bacteria

Isolated from the Sea Bed Mud at Coral Reef Nearby
the Xieyang Island
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(74%),7 BRE H BT 1(26%) . WEHEBRI K I, X-15( Erythrobacter citreus ) {40 B 15 ¥ 1 4= 9 7 45 £ 46
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Abstract . [Objective] To investigate the diversity and bioactive of culturable bacteria isolated
from the sea bed mud at coral reef nearby the Xieyang island. [ Methods}Cultivated marine
. bacteria were isolated from the sea bed mud at coral reef nearby the Xieyang island by using
conventional culture-dependent method and their diversity was investigated by using phylo-
genetic analysis based on 16S rRNA gene sequence comparisons. Activities of the crude ex-
tract of isolated strains were tested through filter paper method and Brine shrimp lethality.
[Results}We isolated 53 bacterial strains from the sample on media (2216E, NA and ISP2)

supplement with seawater. On the basis of
W A 13:2014-08-10

EE®E A T 1988), & MMEBFT A TENHERERE
YR IR R AR BRI R

o 5 A AF 4 T (81260480) I B BT 6 H (B analysis based on 16S rRNA gene sequences.
Bl 14123001 - 7) M B B R B ¥ E &£ W H Results showed that 27 isolated strains represen-

(2011GXNSFB018035,2012GXNSFBA053068) ¥ Bff . ted 2 phyla. Activity results showed that the
* *BIREL . HEE (1979, B . 8RN A. T ENEEE
104 0 B R L RO R B ST .

morphological and biochemical characteristics,

we selected 27 strains to perform a phyloenetic

crude extract of 21 isolated strains, using four

indicator bacteria as control, showed effective
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antibacterial activity, and 10 strains showed significant brine shrimp lethality. The antibac-

terial activity and toxicology activity of X-15 is better than that of the other strains, which

shows it is great potential to be a new natural food preservatives and anti-cancer drug. [Con-

clusion)Bacterial resources in coral reef nearby the Xieyang island was rich.

Key words: marine bacteria, phylogeny, antimicrobial activity,brine shrimp lethality
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MHEROMBI LA HEE SR, BRESVRERN
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ARB TP . (TR KD & R
X 1 Y o ] 55 3R 41 B 2 AR R AT B O . F X AR
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1 #HEWFTE

1.1 ##
1.1.1 ZBAEFEXAN

GelDoc 2000 BB 18 & 4, LabCycler i &
J& PCR 1 ,SANYO &K IR vk ,J Y-SPB /K ¥ 5 &
Mk E,HVE-5 @ EZ K KE%,SYD001 £
¥ES ,LRH-250A A 463534, DHG-9140 B #E
BN T8, HH-4 B R E R K B, ZHWY-
2112C SURE B FHEY, N-1100V-W g &
22 Mikro200 &R B O YL, VCX-500 # 7 40 f Bk %
1, SHZ-CBEA KR EZHASE.

TE £ ¥k (pH {H% 8. 0),Premix Taq.PCR
KRR A, 16S rRNA § # i PCR 5| # (27F.5 -
AGAGTTTGATCCTGGCTCAG - 3'; 1492R. 5’ -
GGTTACCTTGTTACGACTT-3") W A B 7 it
£ P B R ATl ; DNA Marker,Goldview 11 £#
BRpslE LB IREAF.

1.1.2 3R AFHRPH

2216E WK G E . BOAMKS ¢ BRHH 1 2,88
PR 8k 0.01 g, 35l 18 g, BRI /KERHZE 1 L,pHE
JEHE 7.6~7.8,121°C K H 30 min; & i& 2216E %K
BHRE.EAKS ¢ BRE | ¢, BiRE % 0.01 g, K

il

WKERZE 1L, pH HGHE 7.6~7.8,121CKH
30 min,

BAAERBKERENA L AE 3. EH
B 10 g, 305 20 g, kB K EAZE1L,pHEN 7.5,
121'CKH 30 min; A E FRBKEFHRENA) 4
WE 3 g, BEAK 10 ¢, FBKERZE L L,pHENR
7.5,121°C K 30 min,

B A ISP2 W kIE R . BAK 4 ¢, BEREE 4 g,
EHMS g, 5 20 g, BRI KEXAZE 1 L,pHENR
7.2,121°C K& 30 min; & ISP2 ¥ K 5 5. &
A4 e BB A EHES o RBEKERZE]
L,pH{EX 7.2,121°C KB 30 min,

{3330 . 20 %o M 4 H 3 . 121°C K 30 min,
1.2 A&

1.2.1 B&#HRXE

20104E 9 . RIRARE T ARMES, &
BRZBE, REFEERN 10~20 m, T HIHEALHE
BREEFETHAKRNRBEN, ERLEEE
BB (—18T),

1.2.2 HHhe4%

EBe TEERKEB A Dg R, BT
250 mL 4P MAW A BFEBHIEM 80 mL TH#
Mg 7K )5 ,28°C, 140 r/min ¥R 30 min, 3543 FT &L
BA. BURABRK S % 107 ~107° 5 AN [E Hi
BRI EL 0. 4 mL AR BEARHRBEBBEA T 3
Fb A ) 26 B A SF- AR b5 77 25 (2216 E.NAISP2) |, &
A3 ANFAT,28 CHESR 3~5d. WIR B K4
fEGER K/ BiE), AN E BME#H— 2 WEE
ENG RERE ERERE R s NS
BEE LAk, K15 A Sk o Bk R R E XY R AR K
BRI 0 MR B 3R B GRUIR 2216E, M & NA LK 1K
ISP2)#1,28°C,140 r/min #EK 5 d, L LB EH
. RAEHEESEPRRIESETHRAEN E
M BRI, T —80°CrkAs,

1.2.3 2 T4 252K F M

HBk R A4 DNA 2 B S IR A SIS S5 Moy
. B RN 4 DNA fE B R, 17 PCR ¥
#.95°C 5 min;94C 1 min,55°C 5 min,72C 1.5
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min,31 MEF;72°C 10 min, H¥$,50 pL R M
HESE1 pL DNA Jf#,25 uL 2 X Taqg PCR Mas-
termix W, 27F 1 1492R 3| & 1 pL(10 pmol/
L),ddH,0 22 uL, B 2 uL PCR =¥ 1 % B IR 4E
BRI B BB R A T WEI B, FE~=Y
ZIEMEE LY EA BRA R HTHF.

K W0 R 19 B B 3 51 #) ] BLAST k4 7€ Gen-
Bank/EMBL/DDB] %% 3% &£ LA }& EzTaxon R & 28
(http://www. eztaxon. org/) ¥E £7 75 £& kb X ; 1k B
FIRHE R R MRE 16S r(RNA 2R EFIEHRS
PEXF B, 3R Clustal X 8441 3547 £ 7 31 ot A
FARIPE S8, 3R NJ 2@ i MEGA 5. 0 845 3
TREREREWHME.

1.2.4 HAhHzFa44

5 401k 1Y T bR 43 31 4 o B X i 2 K B AT B Mg K
WAk S IR 2 (UK 2216E iR NA WA 1SP2) o i
IR, ARKRG SR 7 d28C,140 1/
min) 5, KB RKBETY. RABHEREEE &g
M MAZRZEEERER LB, ERBEEK
R CEBREREMPERET, REARY I N
B
1.2.5 #EAB

KA URA A kU WGR BT A R R X 4 bR R
B8 WO B BW B KB AT B ( Escherichia
coli ), & (0% W ¥R E ( Staphylococcus aureus ) ,
B E R AF B (Bacills subtilis ), SR T E
( Bacills cereus )BI M IE ¥ . 5 ik 45 /R 06 ) &
BB B 100 pL WZE VR b, AR gAY
LB ERTAEN TR, BRI EWELH 6
mm) W T EHERER PR b, SRR S5 uL
WA .37 CHiS 24 h )5 WME W B K/ DA &
METEE. HREEREN 10 mg/mL, BIHEXTBY 5
pL ) DMSO, FatExf Bl 5 mg/mL &/ E.
1.2.6 & RBERE

100 mg HOFANA K HE # 400 mL K, ZR
THRESZZEAR 24 h o EB R FE, Bk
24 h & H. KB Solis!** iy it B 5, BL 96 FL 480
Mk SRR, LI 195 pL & 10~15 MG AR 4 B iy
b HUGBE AL W, I T R AR . LI S DMSO %
BEIRI R EZ R 20 mg/mL, 43 5#% 10 5B 3 4
AFIBIWEE , 28 X By DMSO Bk, s iR B

5 uL, AR TA70 3 . Ak B s 1Y 1 th 4
15 28 CHEFE 24 h, SRS 7E N H A H G T K5
LIRS E . HEREESILMA 100 4L
BRI I% T 14 5, 15 min 5 B4 7L 5 0 2K

Y WF A ) B B AR TEBE TS RV R, 1 T
FIARIE .

KREFTR=(BHAEEE —LHAEE
) /5 BAFHEERX100%.,

$6 3 AWK T BL X R R IF SE TSR A B
HL.F A SPSS19. 0 21 iy Probit 45 34 7 , 18
i LDy, F1 95 % B {5 X ],

2 ERE5HSH

2.1 HHHSBESAL
REBEFEHROARBEEES, MH6EE . 46,
HES REOLHE RS JES (AR HE . R
BN Fh % (RS /%) %, NS B R A
m P BB R 53 MRE R RS R X-1,X-2, -, X-
53(F .
REMHARAEMMERE LR REAEG, KK
HEEEA, PR AIBRE, WEKREZERNEE. £
HEH R HEE, B ERUNER, RELEN
WRE. LREEE S IEE. WEELBEF. £
HEEARBH ROBHNBHR,
2.2 HHMSTEESRGEEELIM
BHHEES HRBHIEE K 16S rRNA #
E S 725 R ETUR KM 53 BREE Pk B 27
MR B R BEATET 16S F(RNA ZEFHIM R4
REZHMEST. SRUOE 2 MEL2THERT
2AKMAELKE LB B A H ] (Firmicutes,
74%) #1735 I B '] (Proteobacteria, 26 %) #y 11 4~
B, % AT B B (Bacillus , 14 ). HF & B
( Erythrobacter ,2 ¥%) IR ZEH B ( Microbu -
lbifer \2 #8) .2 ¥ H J& ( Psychrobacter ,2 ) .k
FHIFF B ( Halobacillus ,1 ) BB E R ER
( Jeotgalibacillus ,1 ¥R) AW B & ( Lysinibacil -
lus 1 %) . B 8UB Y )& ( Planococcus ,1 #) . 8
W ¥ B ( Planomicrobium , 1 #). 18 8 i &
(Pseudomonas ,1 Bk) M BERE B ( Staphyloco -
ccus 180 . MAHBHNFRTHEE.
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Fig. 2 Neighbor-Joining tree constructed based on 16S rRNA gene sequence analysis showing the phylogenetic relation-

ships among strains isolated from the sea bed mud at Xieyang Island of Guangxi
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Table 3 The brine shrimp lethal activities of cultivated ma-

rine bacteria from the sea bed mud at Xieyang Island of Guan-

gxi
95 % B {5 X Il
Confidence
FH s 473 LDso intervals of 95%
No. strains (mg/mlL)
TR R
Minimum Maximum
X-5 B. aquimaris 0. 545 0.18 1,042
X-15 E. citreus 0.172 0. 003 0,414
X-19 B. vietnamensis 0. 685 0. 267 1. 486
X-20 P. celer 0.562 0.24 0.975
X-27 S. warneri 1.2 0.51 2. 669
X-44 B. marisflavi 1.19 0.523 2.292
X-46  DB-ubtilis subsp. 1.679 0.83  3.136
inaquosorum
X-47 J.alimentarius 1.586 0.791 2. 851
3 #ig

AR PR H S R T IS SR A AT A B A
difk, $L15 3 53 BRAHC BB, BB 27 BRAURPE IR
HITRARFEEMN AN RAXEHET 2 K4
BAEERE . EEFE] (Firmicutes, 4 YO FIZEH
I"J(Proteobacteria, 26 %) . ¥ H BT T 27 ¥k ¥ tk
B BE T PR R AE R TR A, R 21 RS LA 4 B
BHE B, 8 (kAR BB EY RS E, Kk
X-15CE.citreus YRIM B M A Y EHE LT A H
4, B FF R AU LR B I R R T M 2
TEME .
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0.545 mg /mL 1 0. 562 mg /mL, B # X-19,X-27,
X-44,X-46,X-47 MHEE OB, HA 19 BREHD

EHEBFHELE .
*1
Table 1

HPBBRATIEFAER 16S rRNA FHLEH AR

The comparison results of cultured marine bacteria

from the sea bed mud at the Xieyang Island of Guangxi

TS F35 ; .
Phylogenetic (G ERED ﬁﬁﬁﬁﬁﬁ% ﬁﬂiﬂﬁ
: Closest type strain Similarity
groups/ Strain ¢ . ber) %)
family number accession number ]
JERERE ] X-1 Bacillus anthracis 100. 060
(Firmicutes)
X2 Planomz'c'robium 99.73
okeanokoites
X4 Bacillus siamensis 99. 87
X-5 Bacillus aquimaris 98.53
X-6 Bacillus cereus 100. 00
X-11 Bacillus kochii 100. 00
X-13 Planococcus maritimus 99.73
Bacillus
X-14 amyloliquefaciens 99. 87
subsp. plantarum
X-19 Bacillus vietnamensis 99.73
X-24 Halobacillus trueperi 98.93
Bacillus
X-26 methylotrophicus 99.87
X-27 Staphylococcus warneri  99.73
X-31 Bacillus tequilensis 99. 47
X-36 Lysini?acfllus 99. 06
macroides
X-39 Bacillus hwajinpoensis  98.93
X-42 Bacillus flexus 100, 00
X-43 Bacillus oceanisediminis 99. 04
X-44 Bacillus marisflavi 99. 87
X-46 Barillus subtilis subsp, 99. 87
maquosorum
X-47 ]elozgaliba'fillus 99.87
alimentarius
EE] : Pseudomonas
(Proteobacteria) X5 zanthomarina 98.93
X-10 Microbulbifer elongatus 99. 07
X-20 Psychrobacter celer 99. 60
X-48 Microbulbifer 99. 60
maritimus
X-53 Psychrobacter aestuarii ~ 99. 06
X-15 Erythrobacter citreus 100. 00
X-16 Erythrobacter vulgaris  100. 00

R2 HESBRPITEFEARNEATEIARER

Table 2 The antibacterial activities of cultivated marine bac-

teria from the sea bed mud at Xieyang Island of Guangxi

W

Bme bk Inhibition zone (mm)
No. strains . S.aur- B.sub- B.cer-

E. cols eus tlis eus
X-1 B. anthracis 7.5 8 7.8 -
X-2 P. okeanokoites - - - -
X-4 B. siamensis 7.8 7 6.8 6.6
X-5 B. aquimaris 7 8.5 6.8 7
X-6 B. cereus 8 8 7.8 -
X-9 P. xzanthomarina - — - -
X-10 M. elongatus - — - -
X-11 B. kochii 6.5 7.5 7 7.5
X-13 P. maritimus 6.9 7.4 6.8 7.2
X-14 B;{f&%{“ﬁg:fﬁ;‘;“ 7.1 92 7.5 1.5
X-15 E. citreus 9 7.8 7.3 8.5
X-16 E. wlgaris - — - -
X-19 B. vetnamensis 7 8.9 7.5 6.7
X-20 P, celer 7 8.6 7.3 6.4
X-24 H. trueperi 7 7.8 7.8 7
X-26 B. methylotrophicus 7 7.9 7.9 7.5
X-27 S. warneri 7.3 6.7 6.9 7.6
X-31 B. tequilensis 6.8 7.6 7.3 8
X-36 L. macroides 7 6.2 6.9 7
X-39 B. hwajin poensis 6.7 7.4 7.4 6.9
X-42 B. flexus 7.6 7.8 7.5 8.5
X-43  B.oceanisediminis 7.2 6.4 7.6 7.1
X-44 B. marisflavi 7 6.3 6.8 8.4
X-46 B. subtilis subsp, 8 8 7.1 7.5

inaquosorum

X-47 J.alimentarius 7.4 7.6 7 7.8
X-48 M. maritimus 8.5 8 6.8 7.5
X-53 P. aestuarii 7.6 7.9 7.5 7.1




