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EMGFEYWEFTEXNEHPHESREEEITHR. A RAEKR R AEE MR LD EE. [ERIN
IR RGO SRR 17 4k, IR O MURHEKRRA IS RNAEHAFFINRAERE AR R
B, Hp 5 B E T Firmicutes {1, 4R 4 k84 Proteobacteria 7. 5 %AW RB =Y H REFHIWEFE .,
2HRAKRM Y T ABFEEE R EP | SRR AFAEE. (SRS AELARMRXERFNA
HEHERITE HHBIHNEEE - SWEDESE.
XA EBEAE REXKFMMN HEREME HGRBOEEH
MESHES Q9.1  XEFIRB.A  XEHS.1002-7378(2015)01-0044-05
Abstract :[Objective]To investigate the diversity and bioactive of culturable bacteria isolated
from the sea bed mud at the mangrove zone of Baihutou, Beihai city. [Methods]Cultivated
marine bacteria were isolated from the sea bed mud at the mangrove zone of Baihutou by u-
sing conventional culture-dependent method, and then investigate their diversity by using
phylogenetic analysis based on 16S rRNA gene sequence comparisons. Activities of the crude
extract of strains were isolated and tested through filter paper method and Brine shrimp le-
thality. [Results]17 bacterial strains were isolated from the sample in media(2216E,NA and
ISP 2) supplement with seawater. According to
morphological and biochemical characteristics, 9
1678 B 1 :2014-08-10 strains were selected to perform a phyloenetic a-
18 2 B 8 :2014-09-09 nalysis based on their 16S rRNA gene se-
TEERB IS EF 1988, &0 MEBFHRE . ERMIEBHFME  quences. Results showed that 9 strains isolated
Y YT U AR R R R BT represented 9 species, 5 strains were the Firmi-
* MR AREEESTH (81260480 M A A2 XS cutes(55. 6% )and 4 strains were the Proteobac-
H (2011GXNSFB018035,2011GXNSFE018002, 2012GXNSF-  teria (44, 4%). The crude extract of 5 strains

AA053160,2012GXNSFEA053001) ¥ BY . (BH-7, 9, 11, 13, 14, 15) were shown antibac-
« o ETMES . BEE (1979, B BB R,. BN Emey  teria activity, and 2 strains (BH-5, 15) showed
e 8 U A A L P R obvious brine shrimp lethality. The BH - 15

showed both activities. [ Conclusion) Cultivated
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marine bacteria isolated from the sea bed mud at the mangrove zone of Baihutou, Beihai city,
showed their potential value to the development of new drugs.
Key words: marine bacteria, phylogeny,antimicrobial activity, brine shrimp lethality
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(ARBXIEHAD SHREERY 71%, 1k
R ERNESRAENBEREYR Y ZHEER
WTEELE. BEBEYRHLES, 14T
BT S &E s, B ERNEENEDR
WA R 15, TEALE R LR SR,
BEFENEENEYRE. [WMARR#ERIER
PR B RMRESI X LG L0 AR I R
AT, A 10 BRI B RRE, EHR THE
R HP IR AR MEEE. (AHRDAK]
BBUL Y R K LR X I RS AT AT S R AN B
YEBT 5T B B i A 0 2B T e . (IR R 3%
RN HEENEYRBORR RP T L
Rt —E WEISREMLRE S,

1 #RWAE=E

1.1 #8
1.1.1 A8

HVE-5 S EHR KR KEH,SYD00L X i # 1k
£,LRH-250A A {545, HH-4 B E kB
W, ZHWY-2112C Z1E B % F# B 2%, SANYO
HAR IR VKA, DHG-9140 s #8448 18 85 R T 4 48 » Mik-
10200 E X B0 AL, VCX-500 # 75 40 Mo B B4, N-
1100V-W st & 28, SHZ-CB fE S kX L H E =
2 ,LabCycler {R FE 84 PCR 1Y ,]Y-SPB K I % B
L3k 3 B, GelDoc 2000 BRI R 5.
1.1.2 Hafks

2011 £ 9 H B RARARE T i A gk
IR, RBR RV REERE N 5~20 cm, 37
BN ATHELR, RGBT A KR i R IR A A, 3%
Bl L5 5 R AR AF (—18C),
1.1.3 3FRABRELHN

2216E KRB - EOKS ¢ BERHE 1 g, B
PRE R 0.01 g, B5fIE 18 g, RG/KEAE 1 L.pHH
7.6~7.8,121°C K& 30 min,

BRERBEKEERENA.AHE 3¢, EH
PR 10 g, 3008 20 g, BRMB/KERXE 1 L,pHH 7.5,
121'C K1 30 min,

ISP2 Bifg Mg K S FH . EE K 4 g, BRE4g,
EEFES ¢, 5B 20 g, R KEARZE L L,pH A

il

7.2,121'CK# 30 min,

R : 20 %0 43 B i H ¥ . 121°C K B 30 min,
1.2 A
1.2.1 H#9 & . sibfefi

EEETEGHERY 10 ¢ £#, MARIWE B
BB 80 mL ILE MK H,28C,140 r/min &K
30 min, B S H & 107 ~107° s NARBHER
BB 0.4 mL ARBHBEHMUHBBRENAT 3
R R 26 B i SE AR B 55 4 (2216E.NAISP2) |, &
M3 AN EAT,28 CHEFE 3~5 d. IR MEHE K
EGER KB . ANEEMESE S WEH
EN% RERE BEERE, BEEE, AN
HREE LA . S B B R 7E M L R W A B 5
Frh,28C,140 r/min 3 5 d, BEB.OERE
FEREHERSRPTRYE IR THEEEN,
A BRI B, RFF T —80°CUKA .

1.2.2 DNARR .¥F¥4 Rtz

HtkEFEA DNA MRS BANES Y M
BT, BIEBR AR EH DNA R 8HR, AE R
319 27F .5 -AGAGTTTGATCCTGGCTCAG-3';
1492R.5 -GGTTACCTTGTTACGACTT-3' # 47
PCRY 1. 50 uL RN R AHE 1 nL DNA FR,
25 pl. 2X Taq PCR Mastermix ¥, 51 & 1 uL
(10 uM),ddH, O 22 yL. R # PCR ¥ k#47,
BN 95CA# 5 min;94°'CAS ¥ 1 min,55C & #
5 min, 72 C EE# 1. 5 min, 4T 31 MEI;72°C L
10 min, PE=METF 4CHRE. RE=YRES
MEH EVREARAGFHTIAF.

KB 16S rRNA BHF 5. 2 RIFZ 5,
[t #) i BLAST %k #4 7€ GenBank/EMBL/DDB]
BB E * LA & EzTaxon R %5 8% (http://www. ezt-
axon. org/) BEATTELR L X . B VR 1o oty L B0 4
# 16S rRNA B FE F5I/EN S LT 8, % A Clustal
X BN AT & 7 51 b 3t R A B4 42 47, 3R N
HiEid MEGA 5. 0 I T R B R BM .
1.2.3 BHhAZFa44

B SEAY B B MR 23 30 4 R B X R B VR4 3% 3% 3 o
BT/ EERE., FHRERREGESHR 7 (28T, 140
r/min) 5, RBENEREKBE=Y. BEBEBERE
BHME IMACREBEBREREBER., XRBEE
EURBELRE BB ERERPERET.HEE
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JEREBER 2015420 H3E E 1Y

TEH B0 R (M
1.2.4 REX®E

R AR ARk U B BT A R K R
&€ B &6 & & B A&
( Staphylococcus aureus ) FEEFFEHRFFE ( Bacillus
subtilis ) TSR ZEAFF B ( Bacillus cereus ) B &)
M. Bl R & B R B 100 pL T
WAL, IR MR AR 35T, & A R AR
BRI EMMEA R (6 mm) I FEHEREN TR E.
AR S pL WEEREN £.37CHE5 24 h 5
WA /DAEME RS, MR8 24T
7. HIREWEN 10 mg/mL, S X R 5 uL 1
DMSO, [H#EX I 0.2 mg/mL HEXK.
1.2.5 A4&EHikeg

H 100 mg o B R HIINA KB K 400 mL ¥k
FOERTHAREEERK 24 h )G EBR RIS,
P 24 h & . HKER Solis® "V iy ik B 7 B, B
96 fLANM LSRR, LI 195 pL & 10~15 4 pq
4h B AL BRI SR AR . AR S B DM-
SO BEBAWE R 20 mg/mL, 43 FUK K 10 455
B AL 3 4~ A A B ¥ (20 mg/mL, 2 mg/mlL, 0. 2
mg/mL) .2 { X B DMSO B . ke RBN 5
pL. BHEEBPITH3 K. BB B EAE
28 CHESE 24 h RGN BB HE T RIS
WHETMERE., R TESILIMA 100 4L H
BERIEA KR, 15 min 5 E Sl 5 S5,
F1 LBARIOIHARBRTEFHAEEENE

( Escherichia coli ),

WAREYBOLE AR ER TR YRR KT
At E

RIESET- R =[ Of BA 75 % — A
/X BAAFERIX100%,

B 3 AN B X R R IESE T AT
L, FIFT SPSS 19. 0 # {41 ) Probit 43143 #7, 18
H LDso #1 9520 BE X ] .

2 &R

2.1 EEFEERE

Xof 6 U8 RF W AT B T R IR U N AT 0 B 4
O, 3L 17T RIBHNE, KESFERE L. X
ZHERENNEREEREG, KR VEE, 0¥
HRE., HERZSHERE. SHEKRERIEEMN
THWM, B LERAMETE. EREEEE. H%E
B ZHAERNEH R DECR LB,
2.2 RERESN

W S MR BUE S K& 16S rRNA £
BP0 P 45 R 204 R 17 BRE P %R 9 4
REWEHMITET 16S (RNA HEFFIRAEAFZE R
BFERMSN, EELERNE L, X9 MEESR
T 2 N4 & F 2 8 (Firmicutes, Proteobacteria)
B 2 ™ #b (Bacillaceae, Alteromonadaceae) 2 4 &
( Bacillus ,Microbulbifer ), Hw 5 # & 8 F Fir-
micutes [ ], & 55. 6% ; 4 # Proteobacteria [ ], &
4. 4% , FEERNE 2,

Table 1 The colony characteristics of marine bacteria from mud collected at the mangrove zone of Baihutou,Beihai City

Hitke B B I [:-$,9:4 E3) T8E %

No.  Color Shape Height Uniformity Surface Humidity Transparency
BH-1 +#f Earth yellow {# % Roundness # (Y Dimpling 3% Orderliness ¥ # Smooth iR Wet A& Opacity
BH-2 #i& & Dry yellow X4 Random F F Flat # 5% Orderliness KRF-# Unfairness  {RIB Wert A& B Opacity
BH-3 £ % Earth yellow [ J& Roundness R F Flat HAR Thorny F# Level R Middle  R#EH Opacity
BH-4 #1 Yellowish white ¥ Roundness #™ Dimpling # 3 Orderliness P 4% Wrinkle 1R T Dry 2 & B Translucent
BH-5 #{% Orange XM Random R4 Blowup B F Orderliness AE# Unfairness /T Dry A #EM Opacity
BH-6 Hi#f Dry yellow XA Random #™ Dimpling ¥ ¥ Irregular J 8% Level R Wet A% Opacity
BH-7 #4146 Jacinth Wi Oval %4 Dimpling FESFF lrregular % Level TR Wet KW Opacity
BH-8 #§41 {4 Jacinth B} Roundness # Y Dimpling # 5 Orderliness F# Level I8 Wet K& Opacity
BH-9  #[1f5 Cream white F AW Random & Embossment  #4H4R Radial B 4% Wrinkle i Middle  RiBB Opacity
BH-10 ZFFEifs Cream white R Roundness # ¢4 Dimpling A B F Irregular F-# Level T Dry & W Opacity
BH-11 Hf& White XMW Random ki 3F Flat ABEFF Irre F# Level 12 Humid A& Opacity
BH-12 {% # €& Saffron yellow [#] # Roundness &k Blowup #FF Orderliness A Level ®# Humid  R#&M Opacity
BH-13 ###% Brownish black XAl Random ' Dimpling AEEF Irregular AF-# Unfairness {4 Middle  R#& B Opacity
BH-14 11 {6 Yellowish white [ #£ Roundness A M Indent #5F Orderliness F-# Level i Humid A #EW Opacity
BH-15 #Fife Yellowish white EH N Random il Blowup A B ST Irregular A Y% Unfairness 121 Humid % % B Translucent
BH-16 # Orange [l /% Roundness # ™ Dimpling # % Orderliness ¥4 Level i Middle ¥ # 8 Translucent
BH-17 4 #® Golden yellow B ¥ Roundness # ™ Dimpling # 5% Orderliness ¥ Smooth R Middle K& Opacity
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K2 LBARIAMKIGRTEFRMAEN 16S rRNA F I L3t &R

Table 2 The comparison results of cultured marine bacteria from mud collected at the mangrove zone of Baihutou,Beihai City

ARG REMHR/T] B S B S R bR LK
Phylogenetic groups/Family Strain Number Closest type strain (accession number) Similarity (%)
Firmicutes(5) BH-2 Bacillus toyonensis (A]J310100) 99.8
BH-5 Bacillus vietnamensis (AB099708) . 97.5
BH-7 Bacillus anthracis (AB190217) 98.5
BH-11 Bacillus flexus (AB021185) 99. 8
BH-9 Bacillus siamensis (AJVF01000043) 99.8
Proteobacteria(4) BH-4 Microbulbifer mangrovi (HQ424446) 99.7
BH-13 Microbulbifer maritimus (AY377986) 99.6
BH-14 Microbulbifer salipaludis (AF479688) 100
BH-15 Microbulbifer yuegingensis (GQ262813) 98.9

991 Biry

Bacillus siamensis KCTC 136137

Bacilks subtilis subsp. inaquosorum
95 BHLS KCTC 134297

Bacillusvietnamensis 15-17

BH-11

100 Bacillus flexus IFO 157157

Bl-2

Bacillus tovonensis BCT-1112"

100 ] BH-7
95 Bacillus anthracis ATCC 145787
100 BH-13
Aicrobulbifer maritimus T¥-177
100, BH-1S
100 I Micro bulbifer yueqgingensis Y226"
98 BH4
99 Microbulbifer mangrovi DD13T
Microbulbifer hvdrolyticus
91 DSM 115257
— 67 Bll-14

o2

2 97
1 EF 16S rRNA £ K 5 5l 4 2 8990 1 H R Sk 40 4%
MEXBRAERAEANRRERER
Fig.1 The phylogenetic tree constructed based on 16S

Aicrobulbifer salipaludis SM-1"

rRNA gene sequence analysis of strains isolated from mud

collected at the mangrove zone of Baihutou, Beihai City

2.3 MEEEVSHIE

UK E & HORHERE MEFRTE L
R ZFHATE AR, FRIRAR I I ik 9 Bk BB
BB S., & RME 3 Fixn, @k BH-9,
BH-11,BH-13,BH-14,BH-15 %t 4 Mg R EHER
WHDHRIVER . Mk BH-13 Xt K B #F B i 40 o 48 A
BE(MEBEERS8. 5 cm), ik BH-9 W& &G4
HREMHBEMEEER 9.0 cm). FEH BH-
15 M A EREBRMMEERMMERER
8.3 cm). JLEFIA B MR B Y AR AT B R F A E
BEBMHEERM.

£3 LHARFSOAHKZERABNEFTHENAER
Table 3 The antimicrobial activities of cultivated marine acti-
nomycetes from mud collected at the mangrove zone of Baihut-

ou, Beihai City

) & B &4 Inhibition zone (mm)

S . T
: R e SRAE FRER
. S. aureus  B.subtilis  B. cereus
BH-2 6.4 6.0 6.0 6.2
BH-4 6.0 6.0 6.0 6.0
BH-5 6.0 6.0 6.0 6.4
BH-7 6.3 6.0 6.8 6.1
BH-9 7.1 9.2 7.5 7.5
BH-11 8.0 7.5 7.0 6.8
BH-13 8.5 8.0 6.8 7.5
BH-14 8.0 6.5 7 7.3
BH-15 8.0 8.0 8.3 6.4
DMSO 6.0 6.0 6.0 6.0
Chloromy- 15.3 18.2 17.9 20.7
cetin

HEKAERLEN GO mm, MHABBRKRAAERRRL.
Note: The diameter of filter is 6. 0 mm. The greater the bacteriostat-

ic circle, the better the antibacterial effect.
2.4 AYBEUHER

e 4 Bias, Bk BH-4 £ Y 0E 85, LDs
% 0.700 mg/mL, BH-15 {8 EH K2, LDs
H5.916 mg/mL, HMHHKWEYZFE®ILEY
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JTHR SRR 201528 HE3HE LY

KT 20 mg/mL, {EHBRFHRLE .

T4 LBARKABHRERTIEFAFHEWEFHY
ML R

Table 4 The brine shrimp lethal activities of cultivated ma-
rine bacteria from mud collected at the mangrove zone of
Baihutou, Beihai City

95U BIE XM
F?Nfgv’:% LDss Confidence intervals of 95%
' FMR Minimum _F J Maximum
BH-2 >20 \ \
BH-4 >20 \ \
BH-5 0.7 0. 267 1.486
BH-7 >20 \ \
BH-9 >20 \ \
BH-11 >20 \ \
BH-13 >20 \ \
BH-14 >20 \ \
BH-15 5.916 1.938 25. 653
3 &g

AR 3O TG AU M LD AKX 0 U VT B R 40 B A AT
SrEE Ll LB 17 R R E B, BB 9 MU
HHEBETRERTEHEMIN, AAXLERE T
2 & H 2 # (Firmicutes, Proteobacteria) # 2
4~ B} (Bacillaceae, Alteromonadaceae)., 2 4 B
( Bacillus sMicrobulbifer ), H.% 5 ¥ B (55.6%)
J&F Firmicutes [],4 ¥ 5 (44. 4%) % Proteobacte-
ria [T, FIBHITT X O RER MM E B MY
TG, B 5 AR AT LA 4 Fhfr 8 DL W,
MEEERT .2 R AFRRNAEYFIEHE,BH-15
FEE PRSI, BA I R BUBT B & 5 B 8 A0 e
BB ENE.
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