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(Bacillus subtilis) (Sarcina
(Staphylococcus aureus)
(Enterobacter aerogenes)
(Escherichia coli)
(Asperillus niger)
cans)
1.1.3
(1) : NaCl 19.45 g, MgCl, 5.9 g,
Na,SO,4 3.24 g, CaCl, 1.9 g, S5g, lg,
A (KC127.5 g, Na,COs; 8 g, Ferric Citrate 5 g,
1 000 mL)20 mL, B (SrCl; 4 g, KBr 80 g,
H;BO; 22 g, Na,Si0; 4 g, (NH4),S0, 1.6 g, Na,HPO,
8g, 1000mL)l mL, 20g, 1000mL, pH 7.5;
(2) : 15 g, 5¢g,
10 g, 2 g, CaCO; 1 g, NaCl 20 g,
, 3 3) :
20 g, Sg, Sg, 1 g,NaCl20 g,
CaCOs5 1 g, A 20 mL, B 1 mL,
1 000 mL, pH 7.5; (4) (nutrient agar, NA):
5 g, 10 g, NaCl 5 g, 20 g,
1 000 mL, pH 7.5

1.2 WEEMHWG

lutea)

(Proteus vulgaris)
(Candida albi-

s 80 mL
, 200 r/min, 28°C
4 000 r/min

500 mL
96 h, 3 10 min,

B

1.3 RAZFMHET
, 250 mL 50 mL,

,28 200 r/min 48 h,

; 10%

, 1.2

x1 BESBEMREEEFEERRITE

1.4 RAZFHERZE

[14]

20 uL, 3, 28°C 48 h,

15 %A F 16S rRNA AR FF R %KL F
AHF
DNA 16S rRNA PCR
PCR
[15] (
) :
PA(8-27f: 5'-AGAGTTTGATCCTGGCTCAG-3")
PB(1523-1504r: 5'-AAGGAGGTGATCCAG-
CCGCA-3") GenBank ,
, Blast GenBank
EMBL DDBIJ
16S rRNA ,  CLUSTAL X"
, MEGA 4.0(Molecular Evolu-
tionary Genetics Analysis)

(Neighbor-Joining)

(7 1 000 (bootstrap)
[18]
1.6 A F4FH
[19]
2 H#R
21 REFMHFR
2.1.1
106
, 1
i 59
, 55.7% 1

Tab. 1 Results of antimicrobial tests of strains isolated from Hemicentrotus pulcherrimus in the South China Sea

S.lutea  S.aureus E.coli P.wulgaris B.subtilis C.albicans A.niger E.aerogenes
106 59 38 35 28 5 16 0 31 4
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2.1.2 JSM 076100 ; 6 5
59 , 10
10 ;
( 2 JSM 076062 , 6 JSM 076077  JSM 076100 , 8
; JISM 076009 JSM 076050
®2 BESBEKRNMEEEERS

Tab. 2 Results of the second-round antimicrobial activity screening of strains isolated from Hemicentrotus pulcherrimus
in South China Sea

(mm)
S.lutea S.aureus E.coli  P.ulgaris B.subtilis C.albicans A.niger E.aerogenes
JSM 076009 7.0 9.5 6.5 - - - 10.5 -
JSM 076017 12.0 10.0 9.5 - 7.0 - 12.0 -
JSM 076029 12.0 13.0 9.0 - 6.5 - 11.5 -
JSM 076050 7.5 - 10.0 - - - 7.5 -
JSM 076053 11.0 10.0 10.5 10.0 - - 12.5 -
JSM 076056 - 7.0 - - 7.5 - 12.0 -
JSM 076062 12.0 10.0 10.0 10.5 7.0 - 10.0 -
JSM 076077 - 7.5 6.5 7.0 10.5 - - 10.5
JSM 076100 11.5 10.0 - - 7.0 - - -
JSM 076102 10.5 7.0 10.5 - - - 9.0 6.5

2.2 FHEMFEBRGEDFHAE »

10 10
Halobacillus  (JSM 076029 JSM 076017 JSM
> 10 NaCl (0~25 ), 076062), Bacillus  (JSM 076053 JSM 076009),
ISM 076102 . > ISM 076050 [23M10(36077 Pontibacillus  (JSM 076056), Planococcus (JSM
’ . 076050), Jeotgalibacillus (JSM 076100), Salinicoc-
’ 25-32°C cus (JSM 076102) Serratia (JSM 076077),
3 JSM 076056 Pontibacillus
2.3 AT 16S rRNA RBEFF 6 A%KLF  halophilus 21

I

25 3 ik

10

DNA 16S rRNA PCR , )

GeneBank , (Alteromonas sp.),
(1 16S rRNA (Arthobacter), (Bacillus),

, 10 (Firmicutes, Prote- (Flavobacterium), (Micrococcus),
obacteria) 4 (Bacillaceae, Enterobacteriaceae, (Moraxella), (Pseudomonas),
Planococcaceae, Staphylococcaceae) 7 , 1 (Pseudoalteromonas),

(JSM 076077) Proteobacteria , 9 (Rhodovulum), (Roseobacter),
Firmicutes (Ruegeria), (She-wanella),
10 i (Staphylococcus), (Vibrio) [22-23]
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Tab. 3 Phenotypic characteristics of the ten antimicrobial-activity-positive strains

ISM ISM ISM ISM ISM ISM ISM ISM ISM ISM
076009 076017 076029 076050 076053 076056 076062 076077 076100 076102

+ + + + + + + - + +
NaCl 0~20 0~25 0~25 0~15 0~25 2~25 0~25 0~23 0~25 0~25
%) 5 8~10 10 2~5 10 5~10 5 2~5 5 0

15~45  10~45  10~45  4~41 10~45  15~40  4~45 15~50  4~45 10~40

(°C): 28~30  28~30  25~28 30 28~30  25~30  25~28  32~35 30 28
- 5~11 6~11 6~11 6~10 5~10 6~10 6~10 5~10 5~11 5~11
7~8 7~8 7~8 7~8 7 7~8 7~8 7~8 8 6~7

+ + + - + + + + -

- + + - + + + + + -

+ - - + - + - + + -

_ + + — - + + -

V-P - - + — — + + - + -

+ + + + - - - + -

- + — + + + - -

_ _ T _ _ _ _ + _

- + + - - - - + - -

20 - + + + - + - - + -

40 - + + — — — — - + -

60 - + - - - - - - + -

80 — + + — — — + — + —

— — — + — — — — +

55.7%, Bernan [® s

B >

2 4 7 (Bacillus, Jeotgalib- ,
acillus, Halobacillus Pontibacillus, Planococcus,
Salinicoccus, Serratia) Bacillus 6 ,
[22-23]
) 10
10%
[11-12]’ ( )[21, 24727]’ , 1500
, 1% [29731]’
,27% [32]
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JSMO076062(F1477409)

Halobacillus aidingensis AD-6" (AY351389)
94| - Halobacillus trueperi DSM 10404" (AJ310149)
Halobacillus profundi 1S-Hb4" (AB189298)
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100
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Jeotgalibacillus marinus DSM 1297" (AJ237708)

Planococcus rifitiensis M8" (AJ493659)
W'%MUMOSO(F”?“%}
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Salinicoccus jeotgali S2R53-5" (DQ471329)
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JSMO76102(FJ477417)

e

54 Salinicoccus roseus DSM 5351" (X94559)

—— Klebsiella variicola F2R9" (AJ783916)

1 16S rRNA
Fig. 1

Serratia ureilytica NiVa 517 (AJ854062)

100
-TI—; iISMOTGOTT{FMTM] 1)
98L Serratia nematodiphila DZ0503SBS1" (EU036987)

10
Neighbor-Joining tree constructed based on 16S rRNA gene sequence analysis showing the phylogenetic relationships

among ten antimicrobial-activity-positive strains and their closely related taxa. Numbers at nodes indicate bootstrap
values (>50%) based on a neighbor-joining analysis of 1000 resampled datasets. Bar, 2 substitutions per 100 nucleo-
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Screening and biological characteristics of antibiotic- pro-
ducing bacteria from sea urchins
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(Key Laboratory of Plant Resources Conservation and Utilization of Hunan Province, College of Biology and En-
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Abstract: The antimicrobial activity of 106 marine bacteria, isolated from sea urchins (Hemicentrotus pul-
cherrimus) collected from the coastal area of the Naozhou island in the South China Sea, were screened using
the cylinder-plate method on 8 indicator microorganisms, i.e. three Gram-positive bacteria (Bacillus subtilis,
Sarcina lutea, Staphylococcus aureus), three Gram-negative bacteria (Aerobacter aerogenes, Escherichia coli,
Proteus vulgaris), and two fungi (Asperillus niger, Candida albican). Out of 106 test strains, 59 were positive
in antimicrobial activity (55.7%), in which 10 strains exhibited strong antimicrobial activity. These 10 strains
were submitted for 16S rRNA gene amplification and phylogenetic analysis after morphological, biochemical,
and physiological characterization. It was found that the 10 strains were within the phyla Firmicutes and Pro-
teobacteria, belong to the genera Halobacillus (JSM 076029, JSM 076017, JSM 076062), Bacillus (JSM
076053, JSM 076009), Pontibacillus (JSM 076056), Planococcus (JSM 076050), Jeotgalibacillus (JSM
076100), Salinicoccus (JSM 076102), and Serratia (JSM 076077).

(AL 44 Rit i)

Marine Sciences / Vol. 35, No. 8 / 2011 31



