Research Paper MRS

WA 2#4R Acta Microbiologica Sinica
50(8) :1044 —1050; 4 August 2010
ISSN 0001 - 6209; CN 11 —1995/Q

http ://journals. im. ac. cn/actamicrocn

N+ % 3% ( Karlodinium micrum) £ A RMEMMESHABE
i 1%

A EER AL, AR, EANE
(! R PP A AR BT 0% U 315211)
(G REE A TR SRS, TUE 315211)

T [ B9 ) A SO IN R B LB A= A My dE AT 53 18 %0 A0 TR R0 20 M 70 P AT R AP A AT, LU ER AR
7 B BLAT B0 T SO EAT 20 M 0 = 5 R TR AR L D AR 2B T A 0 A B 2 F S B N R 2 B R A B R A
KRR FE AR . [ D53 VR B BE 9 102 A MTT 25 560 20 B8 155 372 W 1 £ R C R AR B A 740 B8 AN
YR RETE MR IR , IR EA A MR EE TS M A A B B AR 2ETT T 16S TRNA R R A=, [ 45 1B 5
38 BRHFVEAN A P, 25 PRARTE BAT PURITEPE 5 ARA R (W-14-2 (W22 \W-12 E-8-2 Fil W4) BAT A M EETH P
XFIX S W ELAT AN B35 1R 0 0 TR TR R HEAT 16S vRNA R G8 & A 2203 M s B AT 10390 5 Alteromonas alvinellae |
Stappia aggregata . Pelagibaca bermudensis . Marinobacter kribbensis A1 Maribacter dokdonensis i) 16S TRNA F& K
JPA HA B AR . [ 4518 17650 B B0 G0N -R 2 B B AR U Wb & A B0 £ 8 nTE PE bk, Bk S

5 MR B DR P SR 0T A4 e T PR R

A DI BUEY) BRI AT A 165 RNA

FESES: X172 X EkFRIRAD A

TWINF 2 8 (Karlodinium micrum ) 21§ 7K 35 58
TKBRT F SR K A g DL AR R SR 28 HE B R T IX
tAlIE R, R AR S R I A E . T
20 42 50 AEARAE R AR B IR L BLS , T R 2R
P P T K TS T Y L 5 DD 5 B e T VS R I L 22
TV A 22 b S M 3l R B 1) iR ), 3 i £ 28 KB
T2 E A N R B G A T A T R
AR (AR WL B A S A0 BT B RS

55 Bl AR L, ¥ T 52 2% 220 78 1Y) B B A A5 98 T A
W5 HALR A R YR E A o B IR &R . 3
BRI P o R A AR R MR T LA A R
AT AR T, 5RO Z AR S B E EH

X E S :0001-6209 (2010) 08-07-1044

IR AR o SRR E A Y S eIt R A Ko e
AT USRS FR Y R, i T LU i a2 5 4
AR A B 7= A o BIFTER T, R 2 il R
AN DR T TR AR B 7 A B T G R A £ ok
EARI =R

ARSCHTFE BB/ 2 B E 3 2R AR K
FEZBECHH ©  SCRETAERGRIVIMTER , WL T
MM ERIE " XL Rk r a5
JIEAR LA R FLIE R H A AR . FAT UM R
L AL I A AR AT o BT T B A AR I R T
VAT SE, DU 3R AT RE AT DU SCRA 4l
PR O R P AR, D AL A R M 2

EHEWH : [ 863 111”7 (2007AA09Z412 ) 5 [| 52 F SR B2 2= 4 (40906080 ) 5 T P K ZABIAF 2 4 (xklO9110) 5 7 K2 A A T AR5 H

(RCL2008016)

“HfEMEE . Tel: +86-574-87600458 ; Fax; +86-574-87600590 ; E-mail ; xiaojunyan@ hotmail. com
YEZ TN ARME(1979 =) 53, Vi PRI, 322 AR 25 A i 58 . E-mail : zhupeng@ nbu. edu. en

%5 H#A:2010-01-27 ; f& [E] H #:2010-03-24

AJackie YG, Liu JH. Marine water quality in Hongkong in 2004. In: Environmental Protection Department Report, Hongkong, 2005, 8-16.



RMBEE - /N B8 (Karlodinium: micrum ) LR AE S8 E TS5 A RES 1. / U E )£ 41 (2010)50(8) 1045

TN B R 1 R AR L S IR PR AT
TR

1 MoRfuor ik

L1 ##
L1 RGN R o T ORI R A W) S
IR T SR A NMBjah047 5 5 .
L2 Bk A5 OR IR A 55 28 AT I ( Bacillus
subtilis,BS) CMCC ( B) 63003 #f . 4> ¥ {0/ 2 BR H
( Staphylococcus aureus ,SA) CMCC ( B)26001 #f . Kz
T ( Escherichia coli , EC) CMCC ( B) 44102 #f . #R ¥
+ HEFT B (Agrobacterium tumefaciens , AT ) AS1. 1416
FRLOER Y M ( Saccharomyces cerevisia, SC )
ACCC2. 1882 FI1 41 &t & 24 1 ( Pseudomonas
aeruginosa ,PA) AB91095 #f Ity T 7 [E] HL 71 33% 33 4y {4
#% L s E. coil DH5o 4T TaKaRa 2\ 7] ; Hela 41 Jif
W F R A BE L i SRR SR 25 D S A
1.1.3 F 2K F) M AL £5: T1 Thermal Cycler
( Biometra, f& [¥ ) ; Taq Z¥ & . pMDI8-T Vector
(TaKaRa 2], HA) ; 405 A K 41 DNA $& ]
& BB HEEE RS DNA [l 5] & ( TIANGEN 24 ],
A1 [E ) ; Plasmid Miniprep Kit I( Omega Bio-tek /A ] )
L2 HEHhIEH

WAL T EAE KA R N 20 e dn e, e
WK IERUE 3 W, R AT RERR L AEMH A A0 IS, A
10 mLL Jo B A5 7K 22 5 K B AR B Y £ S, 25 °C i
P, FEFH GBI KR BN 107 1071 (10 7 = Ak
BRI U A T K A0 43 B 1 3 ) Wt
25°CHEFR 20 d, FRHUARRIEAS AR 2060 1 B I 75
ARHESEFR 248 2 WRElifbfs 4°CORAE H .
L3 fUE &S it

R BRI 35 O W 1 4% 2 2% 405 S 4517 HRGE 1Y
TiEIEAT , ARG B 25 A T (BS) 46 B (5 3] 4 BR A
(SA) KIGHF (EC) AR T HEAF i (AT) (TR %
BE(SC) (i o s BA76 T (PA) AR D 52 56 FH U S 75
B BB WO I e s v B bR

T 532 4 P 75 355 M 9 MTT %% Mosmann 261
I 0 7 WA EE G AT, A Hela 4 MaAE R B AR 40
fitn, 5557 5 & 10% BCS 1) RPMI1640 £ 3728, 40
it R RS AL VR 2 B R 2 - 3 x 10* 4~/mL, IR
T 96 fLbiHr, 4L 195 pl, B T 37°C 0. 5% CO,
FEFRRAR G 24 ho X T RS A X R SR IO i A B
Wb A LRE S AUk B R 200 mg/ L, DL AR
S BAPE X AR, 37°C 0. 5% CO, B FRAF 5% 48 h,

B 96 LR, BEFLINA 20 pL B MTT(5 g¢/L) , 4k
Kigt 4 ho FHEFRW, BALIMA 150 pL # DMSO,
37°C ¥R 6 min, 492 nm I 2 25 L IR SEIOL, 411
il (IR) =50% 1\ Ry AT 40 M 22 1 1% .

1.4 HEHTFEE

1.4.1 ZHEEIEHZH DNA 98045 B 35 3 45 504
KN B S mL, $ BB 40 5 3L K 2 DNA 2 BGR
G UL R EUE 2 DNA

1.4.2 515t AR 48 SCHR , M4 TE 16S rRNA JE
Wy X ¥ M @ M 5l % 27F (5'-
AGAGTTTGATCCTGGCTCAG-3') il 1492R ( 5'-
GGTTACCTTGTTACGACTT-3") #£47 PCR #4")
1.4.3 PCR MR R 5 KM PCR RH 50 pL {&
Z RV 454 :94C 3 min; 94°C 40 s,59°C 1 min,
72 °C 40 5,30 MEH;72°C 10 min, PCR P=4ikf
19 By HEH B8 I LUK

1.4.4  PCR ;=¥ 5il : PCR =¥ 1T 1% BhifigHi e
FEHL K A B8, V) B 257, il DNA R 2lifb )5 i
PCR j*¥) 555 pMDIS-T Vector i% 4%, SR J= % 1L 3]
DH5o 4fififd, 5 $& B 241 kit A7 5 /Y A Bl v
1.4.5 DNA JF3II05E F1 2 48 & A2 2440 B« 0 ol
g T AR A R A R SE . K13 16S
rRNA 3 & JF %1 32 22 GenBank F§ BLAST #% {4
(http ;//www. nchi. nlm. nih. gov ) 5 2.1 % 51 #E47 %
b, A ClustalX1. 8. msw %k £ #F 17 #E 511, F H
MEGA3. | B4Z: il REM I 2 BN RE L E

AL
2 &HX

2.1 RNk EEMAEAREIMEESE

HRAE TR 75 A TE 2 LR/ B R A R MU, A ES
FRINR B e rh 253 2 31 38 BRIBVEN R . X 6
PREUSPETS /R T AR S0 R 1,25 SRR B A 2
DI — AR R R TE (R 1) o K g S W-
14-2 A0 BE X T A7 19 48 7~ TR 38 A il 4 54 pk A
BXT S FhdE s BA MR, 535 o E-8-2 (E-13
W4 W-13;5 tRA0 X 4 Fhfs s A M EH, 5
Bk E3 W-2-2 W9 W-14 W-15;5 BRZH G % 3 Fif
TR A M RAE, 2000 E9 W2 W-6 ,W-8,
EM-2,

AT IR O 40 DA T8 S s s TR R B AN
[ A B (1B 1) ,25 BRI HA 4% % PA HA
HEH 20 % X EC BAMSI1E ,48% X SA BA
HIEH] ,64% %t SC BAMHI1EF,88% X BS H



1046

Peng Zhu et al. /Acta Microbiologica Sinica(2010)50(8)

AMHIVER X AT BA M S R Rk 2, &R

B 92%

F1 FuhFFEAMERENNEEGE

Table 1  Antimicrobial activity of bacteria associated with Karlodinium micrum
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Fig. 1 Antimicrobial spectra of bacteria. associated with

Karlodinium micrum.
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Fig.2 Inhibitory effect of the extracts from bacteria associated with

Karlodinium micrum on Hela cell growth.
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Table 2 The 1Dy, of the extracts from bacteria associated

with Karlodinium micrum

Strains The most related genus ID,,/ (mg/L)
W-14-2 Alteromonas sp. 69.23 £3.72
W-2-2 Stappia sp. 98.97 £2.75
w4 Maribacter sp. 109.90 +2.65
E-8-2 Marinobacter sp. 116.44 £2.47
W-12 Pelagibaca sp. 117.86 +2.17
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Table 3 The sequences alignment of 16S rRNA of marine bacteria isolated in this experiment with that submitted to GenBank
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( Accession number) similarity/ %

W-14-2 1495 (GQ495024) Alteromonas alvinellae (FJ040190) 98
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Fig.3  Phylogenetic analysis of marine bacteria with bioactivities based on 16S rRNA sequences. Phylogenetic trees were

constructed by the Bootstraping and Neighbor-joining rule. Numbers at each branch points indicate boostrap confidence values as

the percentage of 1000 bootstrap replications. Numbers in parentheses represent the sequences’ accession number in GenBank.

Bar indicates 0. 02 substitutions per nucleotide.

4 it

2R L B A A 2 1 X IR B 2R 1 A A A
PEEIRIVER], 2. BUEESS TR R
P — EUEA BRI RE T AL AT S A A — A
Mo ARAE 1982 4F Silva g4 H T A 3 A0 iR

FEREAMBL T o AR ST TR [ TR FE AR R T K R
AR 2 e rh AR5 B 3 38 BRIFVEAN A , 2 B
FRITEH it 7595 P R 8 , 455 s Hoh 25 RRA B A L
WIS, S MREA M EETE . XF 5 bk B 40 M B
T VR AN TR R R AT 16S TRNA R 48 Kk A4 4 43 #
‘B A1 3 J@ F Alteromonas, Stappia, Maribacter,



RMBEE - /N B8 (Karlodinium: micrum ) LR AE S8 E TS5 A RES 1. / U E )£ 41 (2010)50(8)

1049

Pelagibaca , Marinobacter5 ~J& . i M LB A= T A=Y
£ BE BTN R B B R 1A R R LA S L E
ISR ALBSEATRL, [ it Ay 25 HIG0AE 9 0 FF & A
FI RSB A

(1]

[2]

(6]

(8]

[11]

Kempton JW, Lewitus AL, Deeds JR, Law JM and Place
AR. Toxicity of Karlodinium micrum ( Dinophyceae )
associated with a fish kill in a South Carolina brackish
retention pond. Harmful Algae, 2002, 4. 233-241.
Glibert PM, Magnien R, Lomas MW, Alexander J, Fan
C, Haramoto E, Trice M and Kana TM. Harmful algal
blooms in the Chesapeake and coastal bays of Maryland,
USA: comparison of 1997, 1998, and 1999 events.
Esturaries , 2001, 24, 875-883.

Piel J. Metabolites from symbiotic bacteria. Natural
Product Reporis, 2004, 21, 519-538.

JESR, KR, TN, 4 T R T SR T A
P I AR AE BT 9T, AE 25 B PR 22 i (Asian Journal of
Ecotoxicology) , 2007, 2(1) : 65-69.

SRR, VS, G TN JET P R IR EE R
Fi 8 Karlodinium micrum [ WO F X 5E. 1§
VEid i ( Marine Science Bulletin) , 2008, 27 (3): 32-
37.

e RS, FRUE, RIS, BRitEs, /N JETCH B
Fr N 2 U A A 7 ) 1 A 2 B L R
LI HE 5 ST PR B T . A= B T IR (Letters in
Biotechnology) , 2007, 18(6) : 961-963.

FRSL, MR, TP/NEE, BRI TR A B TR A A0
FEPERIRI RS, N A S 3] ( Chinese Journal of
Applied Ecology) , 2004, 15(9) : 1633-1636.

Torres RT, Berlinck RG and Nascimento GG. Antibacterial
activity against resistant bacterial and cytotoxicity of four
alkaloid toxins isolated from marine sponge Arenosclera
brasiliensis. Taxicon, 2002, 40, 885-891.

Mosmann T. Rapid colorimetric assay for cellular growth
survival;  Application and
Immunological Methods, 1983, 65. 55-63.

Valinsky L, Vedova GD, Scupham AJ, Alvey S,
Figueroa A, Yin B, Hartin RJ, Chrobak M, Crowley

and cylotoxicily —assay.

DE, Jiang T and Borneman J. Analysis of bacterial
community composition by oligonucleotide fingerprinting
of rRNA genes. Applied and Environmental Microbiology ,
2002, 68 3243-3250.

Singh M P, Menendez A T, Petersen P J, Ding W D,
Maiese W M, Greenstein M. Biological and mechanistic
activities of phenazine antibiotics produced by culture

LL-141352. The Journal of Antibiotics ( Tokyo ), 1997,

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

50 785-787.
Gauthier MJ and Flatau GN. Antibacterial activity of marine
violet-pigmented Alteromonas with special reference to the
production of brominated compounds. Canadian Journal of
Microbiology, 1976, 22 1612-1619.

Gil-Turmes MS, Mark EH and Fenical W. Symbiotic marine
bacteria chemically defend crustacean embryos from a
Pathogenic Fungus. Science, 1989, 246. 116-117.

Vincent P, Pignet P, Talmont F Bozzi L, Fournet B,
Guezennec J, Jeanthon C and Prieur D. Production and
characterization of an exopolysaccharide excreted by a
deep-sea hydrothermal vent bacterium isolated from the
polychaeta annelid Alvinella pompejana. Applied and
Environmental Microbiology, 1994, 4134-4141.

Lemos ML, Toranzo AE and Barja JL. Antibiotic activity
of epiphytic bacteria isolate from intertidal seaweeds.
Microbial Ecology, 1985, 11 149-163.
Ivanova EP, Nicolau DV and Yumoto N.

conditions of cultivation and adsorption on antimicrobial

Impact of

activity of marine bacteria. Marine Biology, 1998, 130.
545-551.

JSCHE, B, ARG, HRBE, /NG SERIMNE
BRIV T P 2 R 5 il (PKS 1) SR P i k. 2k
Y12 (Acta Microbiologica Sinica) , 2009, 49 (2)
153-160.

Wilters MC, Roe F, Bugnicout A, Franklin MJ and
Stewart PS. Contributions of antibiotic penetration,
oxygen limitation, and low metabolic activity to tolerance
of Pseudomonas aeruginoda biofilms to ciprofloxacin and
tobramycin. Antimicrob Agents and Chemother, 2003,
47. 317-323.

Brooun A, Liu SH and Lewis K. A dose-respnose study
aeruginoda
biofilms. Antimicrob Agents and Chemother, 2000, 44 .
640.

of antibiotic resistance in Pseudomonas

Gonzalez JM and Moran MA. Numerical dominance of a
group of marine bacteria in the alpha-subclass of the
class Proteobacteria in coastal seawater. Applied and
Environmental Microbiology, 1997, 63 . 4237-4242.
Anja S, Antje W and Christian S. Diversity of endocytic
dinoflagellate  Noctiluca  scintillans.
Aquatic Microbial Ecology, 2001, 25, 229-235.

Prokic I, Brummer F, Brigge T, Gortz DH, Gerdis G,

Schiitt C, Elbridchter M and Miiller WEG. Bacteria of the

bacteria in the

genus Roseobacter associated with the toxic dinoflagellate
Prorocentrum lima. Protist, 1998, 149 . 347-357.

Silva ES.
intercellular bacteria. Marine Algae in Pharmaceutical

Science, 1982, 2. 269-288.

Relationship between dinoflagellates and



1050 Peng Zhu et al. /Acta Microbiologica Sinica(2010)50(8)

Screening and characterization of antibacterial and
cytotoxic marine bacteria associated with Karlodinium
micrum

, 2
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('Key Lab of Applied Marine Biotechnology, Ningbo University, Ningbo 315211, China)
('Mairne Biotechnology Laboratory, Ningbo University, Ningbo 315211, China)

Abstract ; [ Objective | Antibacterial and cytotoxic activities were screened for marine bacteria which have been isolated
from Karlodinium micrum, in order to obtain potential strains with antibacterial and cytotoxic activities. [ Methods ] In
total 38 bacteria isolated from Karlodinium micrum were screened by agar-screening and MTT methods. The 16S rRNA
genes were amplified from the genome DNA of those bacteria positive for both antibacterial and cytotoxic activities, which
were cloned into pMD18-T vector for sequencing analysis. [ Results] Twenty-five isolates had antimicrobial activity and 5
isolates (W-14-2, W-2-2, W-12, E-8-2 and W-4) had cytotoxicity. Molecular phylogenetic analysis of marine bacteria
with cytotoxicity based on 16S rRNA sequences indicated that they exhibited the highest similarity (98% , 99% , 99% ,
98% and 99% , respectively) to the 16S rRNA fragments of Alieromonas alvinellae, Stappia aggregata, Pelagibaca
bermudensis, Marinobacter kribbensis and Maribacter dokdonensis. [ Conclusion ] The bacteria with bioactivity in
Karlodinium micrum were abundant. We obtained five strains positive for both antibacterial and cytotoxic activities, which
provide a clue to understanding the mechanism of toxin biosynthesis in Karlodinium micrum based on epiphytic and
endophytic bacteria.
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