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(1. b0 K2 20 WK 7= R VU A S PS8 R S, B3 201306,
2. BRI KR PER R DR L 1 201306,
3. [ 50 P R A HE TR DR GERT LA 8 266061)

BE: VAR ARAMEDEFEFAENER RN ENWEAR S, BLBENLENF 2
FHENEAFZTFRAEMEEXRTERL HMAENBENEEURAENERARZRAFT S R
6 WU (Mytilus coruscus) F JUME % Rk R o £ RF WA, BT A W X8 3 20 W 0 R A £ 40 FE 09 fr 4
BEHA e EE N o, Frlerad e rlEERE R Ex B UREILWHE, 2
Cobetia sp.3 WM A MBE L T H R & H S E &, L FFWMEINME XX (70% £3%) ;
Nautella sp. 2. Pseudoalteromonas sp. 9. Pseudoalteromonas sp. 10, Bacillus sp. 5 #n
Pseudoalteromonas sp. 11 % 5 th @ W R A P ERE W FEFEM, LF T WM FXTLENA 51%
~60% ., FTHEMBRXERIT AN REDESTE SRR ENEEFNX, A L X
Pseudoalteromonas sp.9 #8 Cobetia sp.3 3 EM S E M A M HE, EHXE R 25 W
0.774 1 1 0.723 3, RAREANMERLA MAEDETEMERBINEILNHEEL LM
K, AMEBHRARFSERSAEAMNBELR, AW, PEZXANEEMEF AT R TR LW
MEAHEHENREER, KFRAEEITRE T I WALy i 5 HLH R 8 T kg .
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XER: Bl ll; I WH; xEEE; BFHE

FE45ZES: S 968.3

S H LR, 2 T I 4 R — HOR A
PERRE b e 2 AR P g B K e i TE BIL SR A L
% 8 25 0 M T R IR — J2 B A — i PRG54 78
JIEE S5 Y0 0 T A 0 L 5 1 T 2 6 K R
B W I, A R B I 4 W MR,
— 2 DR A 2 i 3 THT £ 40 B RN A 2 ST, M T
R W S T TS M B 4 H B B B A T Y
BEEAT 9 B S % A A i 1 % i 5
TET 350 8 52 B 405 5% ) T P R 5 400 1 10 2 3 R IR U 4
M R E W — B IR N
TE% BB T 2 0 ) BB A AR ) R JEE 7% 3 00 o g
WERBH RS ST SR W
T DL B AR ST 52 25 B 400 T T A T 2 0 o e
SE 11175 3 DL 2K 4y i B 25 96 B2 T Tk 7 3Rl

Y75 B #3:2014-11-10 &5 B 88 :2014-12-23

XEiFRER A

SR, 56 T DL BAE & 52 mm 1) I 9% A i R DA 5%
fiiA

JESENG DL (Mytilus coruscus) , 3 J& T Ak 5)
Y1171 ( Mollusca ) , X 72 44 ( Bivalvia ), Il Il H
(Mytilodia) , i D1 ¥} ( Mytilidae ) , /& ¥ [ & % 1)
77 VU FRGE AN, B AR I3 T i ) 1 AR i
Wi o AETEFENG DL AR 3 s U A Y B
g BRGSO HEN P RA LK
RO e R R D g DL K R B R R
IREE R A AR R 5T s DL HE DL RE S B 17 )
Wy /2 22, FF U5 TC AT I BT o 55 8 E A B o AR i AT
TR E o Hoh, JE 58 DA A KR EL KB R
AE ) FN PR BT N BE 7 9 A RE A E T E AR BT
RN LEFEARNRERER, HIL T

BETE : 5K [ RPHETE S (41476131) 5 BT 02 Q1HT B0 01 H (1422143 ) 5 BT B} 22 5 S Al 0T H (12230502100 5 1 i &

Bk i
#1E1E%E %4 J¢. E-mail: jlyang@ shou. edu. cn
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IEGA IR ek A3 s I 7 L i K
lilﬂiﬁhf»’(i%ﬂ”%fﬁgnﬂlnﬂlW%&ﬂi%i%I
P AR ATy o B

A S5 A e A Ak BRI Y TR BB R BB
B B AR Bl IR R o) B A R T R A AT
AT B — P RR T R i A 0 X T 57 iy DL DL
WA 114 52 ) 5 [ B ) e AR S R A R, o A R gt A B
BV AR B G R . B AR i A T 5T A 1]
JE5¢ e DURE DL B 36 47 8 -5 96 T 40 1 110 O R, ok —
A il A7 J5 5 g DUHE DL B 5 AIL AR, O JRE 5 T DL i Ao
155 7 1R R AR

LR Tk

1.1 SRHE

S TR e G DUHE DU 3 7 VIR Y B AR 1 i
VUL 818 R 55 A FR A 7, 76 K (1. 78 0. 05)
mm, 555 (1.17 £0.03) mm, £ /D IE S = N E
PR DS I R AN T G NI T o
18 C, A%, B9 KA 7K B 43 W 4 e 1 S R
PESE H

S0 BT T 1) T A0 T R YR T L L v
BCE SR G Y, R T ZoBell 2216E - g 15 57
2O B AR B B, AT NI . HEARUIT R
R & 33| AW R =L AR
(‘aminopropyltriethoxysilane , APS ) ( Sigma) 4t 3 D)
TE B 36 2 B A R 2 i
1.2 LBWHE

HEMA LB BIEME I LS
Yang %10 5 gk 4 G BB B MRS A
MO B 2 ® & 20 mL K B IR K
(autoclaved filtered sea water, AFSW) , & i{ & 7%
W o 2210 000f% #i B Jo , % & & 9% A7 T ZoBell
2216E BEfig V-4 I, 76 PR WE 45 fF T 25 C B 5% 48
h 5 PRI V5, 7P b R = R 2y g Al 15
) 4 Fh @ Ak, 9F T - 80 T ,0. 9% A B K i
15 % (14 H 3t 7 9 IR AT

#—m 1 16S IDNA A B 5 5] 49 % &
DNA & 1K 73 B3R 45 1 506K 165 3 20 i in 2= 100
wL TR 81K, F 40 Rk 20 DNA il 3232050 &
(K714, B R AR A BR 2> 7)) 42 B, PCR
P3G R M 16S tDNA J¥ 41 id HI 51 9y A7 47
o5l ¥ N 27 F (5-AGAGTTTGATCCTGGC-
TCAG-3") Ml 1492 R (5'-GGTTACCTTGTTAC-

GACTT-3') , 9" 3§ G fA & 4 25 pL: fi4k DNA 2
wL,4 x ANTPs( 10 pmol/L)0.5 pL,Taq DNA %
AEE(5 U/ul)0.2 uL,5]4 (20 pmol/uL) £ 0.5
pL, 10 x #7922 Wil (& Mg™ ) 2.5 pl, H
ddH20 #ME £ 25 pL . PCR Jz L 7€ # il B &
PCR 1Y (Eppendorf AG 22331, {5 ) F #47,PCR
P IS 94 CHUEME S min, 35 A6 5 1 B %
PCR (94 C7Z: 44 30 5,55 CiB k 30 s, & —1F i
U 0.5 C,72C %4 2 min) ,7E 72 T LEf#H 8 min,
ot PCR P34 = W8 F - 20 C &k TR 17
PCR 4" 3 7= W i FH 1. 0% Bt A il 8 J¢ Fi ok 0E A7 A
By, PCR §H4 W& bl W ARA R
I 475 7 A, 96 3 5E Blast B ¥ (hip: /
www. ncbi. nlm. nih. gov/genbank/) 5 GenBank
R B R AT LS b A% 2 NCBI %4 4, 35 i
Fe 515 5 1 1 4 T 44

Bl xtde R AR E 4 KNI E A
RGP I 50 K% K R 175 {E MEGA 5. 05
t CLUSTALW Fe/7 47 70 M. Efe W ity dt =
% Yang %" 9757 4 , f F MEGA 5.05 #9484 1%
(NJ) , B K 293 (MP) Fl e /N g AL i (ME) %)
03T R 1) 5 % 6 AR R AT 23 B (1 000 R A .
% B 85 ) Jukes-Cantor J7 ¥ i1 %5, M NCBI
GenBank #{ 3 & F 18 2] Escherichia coli EC096/
10 (F7 %15 AONF01000005. 1) 1 2y S e 51 4 2
MAREKEW .

A W IR & Pk 4l A A R 2] 100 mL
ZoBell 2216E i 1K 15 72 #£ .25 °C 48 h B & 1F
AT R B R e, B0 Uk (3 500 rpm, 15
min) , Bk IR IR, A 50 mL AFSW,
BA G EDHl R, 0. 1% Mg Q6 S
min, 7E %¢ )6 i 7 4% ( Olympus BX51) x 1 000 4% T
BEBLE IR 10 A WL BF HEAT 1%, B 2 40 T 5% B
Jok KA BB R i A K B B R QL (@964 mm x
19 mm ) o, Fifi 5 38 % V5 50 0K 20 T B R, Ol
1L TN K A U T K E A & 20 mL, i 75 4 Ak 4
T 1 47) s 40 T 22 3 43 90 R 1.0 x 10° 3.0 x 10°
5.0 x10° F1 10. 0 x 10°cells/mL, 4% I %5 fF
BE 12 AT B AT 18 CTHi 48 h 5

TE B A W e
T B om T SR T 4 il £ 5 B s A
YRR [ 78 AE 5% 48 /R S ARIE R . [ 5E Ja

AW 2 AFSW 35 Bk 3 I, 0. 1% Y IE A B (0
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5 min5, HEEE T 1 000 550 B T RpL 1 I
10 ASRUEF AT IFE, B4 40 2% T 150 3 A1
TTL, AR 5 AN [0 e ik 5 1) 240 T e 280 L At A
YIR E  Ha A S R

AT % (cells/em’) = FF 47 10 BF P 40 7 5K
(cells) /(AR BFANEL x A0 BF 17 7R
A AR 10 Fem®

MWW A EE  EENKERFRILB A
20 mL AFSW . — [t 4 ol 28 W B A0 28 B R DA %
10 HAEDL 18 CHmE &M 55 SLm 4 HiTE 12
24 F148 h i, S AE DL B AN PR B, B A 4 TR
BB E 9 M FATHL, Lhas kB F 7R A xR 4
WESLHGBEE 3 a8 AR B, HE DL R AT
AU

HEDUBH & 2 (% ) = (fd2E 9 B 1 Bt 25 A D
B/ ML B %) x 100

MG >T0% B Ry i S P 2 50% <
B 6 <T0% I v S5 R 5 S 00 1 I R <
50% B RS T 1

1.3 HiEE

K IMP 10. 0. 0 B AFFEATSE 1103 Hr S Al 56
PERLSG o TEGETT I3 B Z 00, S0k B 3 8080 4T
S R AL SR 5 A B8 E B R AT IE S YRR 5
TS A A A, HoJ7 22 AR TR D) e 5 R R
7253 M (One-Way ANOVA) #4773 #7 5 WA il /2
WEAMES A, W5l i Kruskal-Wallis Test #4774
Ry o [R) IS, BiE A5 38 55 40 T 8 2 1) A9 R OC 1R A
W 2 0o i 7 i M R R B 1, P <0. 05
225 B MCRE r>0.7 I M B3 H K
H0.5<r<0.7 HHEREREMK;r<0.54
ISR B W AH G

2 4

2.1 BFHEMNUNFEES

ARSI 55 It FH 6 E 41 1 28 16S tDNA 5 D) )%
Blast /7 5 GenBank H 1% R B 17 L XJ 345
W4 P S SRR B L6 BRI A o | T 4
MAFHE(E L),

*x1 EHEYHE 16S rDNA HEEF IS4

Tab.1 16S rDNA gene sequence analysis of the bacterial strains
LS bR FE X i 44 LX) 7515 FHALEE /%
isolate accession No. of submissions name of BLAST closest match accession No. of closest match similarity
APS-1 KM369833 Nautella sp. 2 IN594623 929
APS-2 KM369834 Pseudoalteromonas sp.9 AM913936 99
APS-3 KM369835 Cobetia sp.3 KF146624 99
APS-4 KM369836 Pseudoalteromonas sp. 10 JQO082185 99
APS-5 KM369837 Bacillus sp. 5 GQ903403 100
APS-6 KM369838 Pseudoalteromonas sp. 11 EU548075 99

2.2 WEZEENBEMER KD

TE 4 DI AI T 5% B2 A5 0F T I A W B 1 i
25 8 B Gy A0 T R T ) 4 I £ BAS [ AR Y
BN CE 1) o BRI 1.0 x 10° cells/mL
it , Pseudoalteromonas sp. 9 & ik A& 4 I ) £ 2%
BREE R, (3.5 x 107 £1.3 x 10°) cells/cm”’;
Pseudoalteromonas sp. 10 & i W) 1 A= W IR 38 & &%
%, 4(3.5x10° +4.2 x 10*) cells/cm’, %] 45 4
BN 3.0 x 10° cells/mL I, f8 A5 4y T 1) f &
W E AR Pseudoalteromonas sp. 9, H 4l 5 %%
R (6.3 x 100 £ 6. 5 x 10°) cells/cm’;
Pseudoalteromonas sp. 10 & 1% f# 4= W) TR % & &%
%, MG E K 5.0 x 10° cells/mL B}, Nautella
sp. 2. Pseudoalteromonas sp. 9., Cobetia sp. 3 #

Bacillus sp. 5 JE Ji fsl 5 ) 1 1) e 28 4 12 1) IC (8 %

P2 & (P >0 05), ¥ 8 F & T
Pseudoalteromonas sp. 10 F Pseudoalteromonas sp.
L JE B R0AE ) T 400 1 3 56 (P < 0. 05) o I B
B %5 10.0 x 10° cells/mL i, Cobetia sp. 3 J& i i#
AR Y 20 R L T AN S BRI (P <
0.05) , HB k(9.5 x10" £1.3 x10°) cells/cm’,
2.3 iBFHEE RS R N E R

TR R 20 BRIE IR T A W A 12,24 11 48 b i
X JEEE M DUAFE DL B 5 #9375 9 PR 4 R AR A AR DL, I
MIABFFALH 7R 12 h B A5 S PSR (K 2) .
25 N AL AE DL A B R (17% 3% ), 525
F0E BRZHAH L, B v ok 4 (3575 3 5 58 i DL
HEDL AR5 (P <0.05) , Cobetia sp.3 i/~ H &
BESEE, M EFE R N (70% £3% ), Nautella sp.

2 . Pseudoalteromonas sp. 9 . Pseudoalteromonas sp.
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10 \Bacillus sp. 5 Fl Pseudoalteromonas sp. 11 5 ¥
Y TR 2 B A AR B 05 I R, S S A HE DL R
R N 51% ~60% |

1.0 x 10° cells/mL
= 3.0 x 10° cells/mL
= 5.0 % 10° cells/mL
= 10.0 x 10° cells/mL

108 ¢

107 t

bacterial density

2B % FE /(cells/cm?)

URENESR S
test bacterial strains
Bl AEVNEARZETERREDENZTESTKL
AR FRRIRZERBE (P <0.05), T
Fig.1 The density of monospecific bacterial
biofilms under different initial densities

Means + SE(n =30)
Values that are significantly different between each other at P <
0.05 are indicated by different letters above the bars. The same

as the following

FEXTAL blank
O 1.0 x 10° cells/mL
= 3.0 X 10° cells/mL
= 5.0x% 10° cells/mL
= (0.0 x 10° cells/mL 2

settlement

MEE /%

AN
@Sﬁ: i é@ Qﬁo((\ o‘“ ¢ —0“\0
w2 & £ N
T N O O
w\p ¥ W
Qs Q@* ‘{$®
WA R AR

test bacterial strains

2 AEBFHEANEZRAEIAMENSFSER
Fig.2 Percentages of settlement of M. coruscus
plantigrades on the different monospecific

bacterial biofilms

2.4 HEAFEENHENAMEEZENZIN

e g 2k W% B | Pseudoalteromonas sp. 9
Cobetia sp. 3 11 41 T % V55 I DUHE DU i) 75 5 376
S - S 5 | T 1 | RGO S
10, Bacillus sp. 5 #i
Pseudoalteromonas sp. 11 1 7 40 & %F HE U1 [t 5 B
o3I Tk BE 2 BE R 3, e S A B o KA,
WS TRERIEaH . Bkk Nautella sp. 2 76 40 1 % &
F(7.7 %107 £6.7 x10° ) cells/em” F1(9.2 x 107 =
7.4 %107 ) cells/cm’ HJE 0 Bl A 9 X A DL
B B A M F L 7 T HE DL BB 3R 4 B Ry
(51% 6% )M (51% +2% ), HEDUR 2 55 40 0 2%
JE 2Z [B] AR M 23 A 4 SR 2 Y, 6 AR T T 400 1 7 E
EHEVI BT A R B EMK(P <0.05) (£ 2),
Pseudoalteromonas sp.9 F1 Cobetia sp.3 [ 41 BH %

Pseudoalteromonas  sp.

e Nautella sp.2
* Pseudoalteromonas sp.9
* Cobetia sp.3

80 - e Pseudoalteromonas sp.10
Bacillus sp.5
* Pseudoalteromonas sp.11 3
o 00F { h
S E i i }ﬁ ‘3
540t . i # o
20
0 L 1
10° 107 108

MEHEE / (cells/cm?)
bacterial density
B3 B—HEHEEMEYENREEE
B 5= e IR Db & B 5 S 1E A
Fig.3 Percentages of settlement of M. coruscus
plantigrades on monospecific bacterial

biofilms of varying densities

xR2 HNEZEESESHEEMEXESIN
Tab.2 Correlation analyses between the bacterial

density of biofilms and their inducing activity

It T Ak 2 7 % J¥ bacterial density
test bacterial strains r P

Nautella sp.?2 0.543 6 <0.000 6"
Pseudoalteromonas sp. 9 0.774 1 <0.000 1"
Cobetia sp. 3 0.723 3 <0.000 1"
Pseudoalteromonas sp. 10 0.400 3 <0.0156"
Bacillus sp. 5 0.6515 <0.000 1"
Pseudoalteromonas sp. 11 0.593 7 <0.000 1"

TEr WAHRREGP IR « FoR B EMZEF (P <0.05)
Notes:r = correlation coefficient; P = P-value; # significant at P <

0.05
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ESWERERBFMEK(r >0.7) , Nautella sp.
2 .Bacillus sp. 5 1 Pseudoalteromonas sp. 11 {]%
FE LB R R SRR R E AR (0.5 <<
0.7) %% Pseudoalteromonas sp. 10 4l i % ¥ 5
R 5 232 ] 1 A S PE AR X AL 55 (r < 0.5)
2.5 BEFAENRRXESN

KA E 1 J5 2 AT RERF T &
AR, MK P 16S IDNA 541 1) R 58 &
FROCKE 4) 5@ FHE B (% 3) 8K
Pseudoalteromonas sp. 10 Fl1 Pseudoalteromonas

sp. 11 7 bR 2 B SR S 7E — 2, JL s AL BB

0.005, 1 X P Bk 4 W 5 W B W bk
Pseudoalteromonas sp. 9 HJis A& FE 2 43 5 & 0. 030
F10.031, A[EHJEZI8], Pseudoalteromonas sp. Fl
Cobetia sp. 3 5t B 2%, Wi J5 5 Bacillus sp. 5 Fl
Nautella sp. 2 R 25, &g 54 B 40 & E. coli
EC096/10 2 2&. Pseudoalteromonas sp. 9 #l
Bacillus sp. 5 Z [0] 1) 35t 1% B 2§ 2 0. 240, 43 )& T
0B T Je N ZF SO R R B b S 15
S W M
Pseudoalteromonas sp. 10 [6]J& T 32 2 R 8 M &5 )&
( Pseudoalteromonas sp. ) , 5 P 2T 5 S 0h 1 .

Pseudoalteromonas  sp. 9  Fl

x3 NG EAENGEEES

Tab.3 Genetic distances of the bacterial strains tested

URENERES

test bacterial strains sp.2 sp. 9

Nautella Pseudoalteromonas

Cobetia Pseudoalteromonas Bacillus Pseudoalteromonas

sp.3 sp. 10 sp. 5 sp. 11

Nautella sp.2

0.263
0.239
0.247
0.261
0.250

Pseudoalteromonas sp. 9
0.136
0.030
0.240
0.031

Cobetia sp.3
Pseudoalteromonas sp. 10
Bacillus sp. 5

Pseudoalteromonas sp. 11

0.139
0.226
0.138

0.239

0.005 0.238

Pseudoalteromonas sp.1.232a(218089947)

0.1 Pseudoalteromonas sp.SM0524(EU548075.1)

60 |Pseudoalteromonas sp.11

99

65
100

95

8

—_

100

89

78

100

100
68

Cobetia sp.3

Pseudoalteromonas sp.U1371-101227-XH108(JQ082185.1)
Pseudoalteromonas sp.U1371-101227-XH105(JQ082182.1)
Pseudoalteromonas sp.10

Pseudoalteromonas sp.9

100 }Pseudoalteromonas citrea strain CERBOMCH10(310975209)

Pseudoalteromonas aurantia strain ATCC3304(6219846627)

Uncultured bacterium clone DLKU-41(KF146571.1)
Cobetia marina strain NIOT-Cu-22(KJ575061.1)
Bacterium SL4.53(DQ517142.1)

Bacillus sp. DSK25(1711250)

Bacillus sp. 5

51 - Nautella sp. 2

Nautella sp. culi-143 (JN594623.1)

Nautella italica strain F84058(HQ908722.1)

Escherichia coli EC096/10(AONF01000005.1)

B4 ZAE 16S rDNA Al NJ EMEZRN RS L
Fig.4 Phylogenetic tree of 16S rDNA gene sequences from bacterial isolates using the Neighbor-Joining method
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39 %

3 ihg

T Ay B 2 s DL %y e i o 72 285 1Y) B B AR A2 1
PRI, SR G T 0 2E 4 55 Tl DUHE DL 3 22 ) 7 A
T RIS AR e A AR 5T 1 UE
ORI T N 3 S T ) TR AN T BB 6B A 0TS e
DL IR 72 G DUHE DL (Y B 4 -

200 TR 8 2 T A 0 T Y 2 R Ao
DATE BT 5% 3% WY 200 581 T 7 45 1 20 i 5 — S8 g 7 TR
HESH Y 4 /Y B 25 1T % U0 A ¢, Huggett
A TR BTN ] % T I 03 W R % Y 40 1 A
5 TS A 26 B IR (Hydroides elegans) 4J) 1 ()
R 55 B, ¢ 30 TR 00 J32 0 240 T 9% ) B R 4l L
W& A — . 44 e % L R
X JEL e iy DURE DL B 36 9 0% 9 o, B e 1 B 1Y) 3K
T 2 TH T B A 240 B A Vi 45 R A JEE 5 T DLHE DAy B
Hid P R IEE EENEN . Yang & g — 4
N v . 3 R T SR SR DA ) R b
[iRE S| S B a1 O A7 NS 12 1 R
Shewaella sp. 1 %} &5 DL &) i @R 1 80005 5
15, W Pseudoalteromonas sp. 1 HAG F 2455 15
PR o AW & BT b I R 2R P A W R Y
Vi 240 A X R 5 T DL RE DL A 15 T PR AR AE B 3 2
T o IR SEBIF Y S WYV A TR Y 5 S 3 R R RE S R
HHFRMME T KR, ol fE 2 5 X S8 20 1w
H & w5 5 WA ¢, X i =it — 2
B W58 B3I

20 T R R Y T T A Bl ) 4l H ) B AT
WA 4y 0 R B, AE L — T Bk AF 5€ b, Huang
aE U YR A T2 T R R X A R R S HL o A
XA gl dUR AR RS, B Y A5 R R W RUE )
I i 2 %% 18 5 00 T ) s o T S A OCHME, B 5 %4
B AR RS R B I G, SR, Tran 251 BF 5%
F WG W) s A TR B S R B — PR RR T U A )
R i 25 B 1 R s 5 S 00 P R PR T
B AR IE BB ( Pocillopora damicornis) 4 WUt &
8RR OC , H A T PR A 5 B DU 55 4y 1 B TE A o6
PEo 75 B R MCEYIEHESE T, Wang %7 Fll Yang
2L I g R 2 I G 2 W S v R % 40 TR R
% BE 5 R ST G DL &)y BRI HE DL N B A O, A
S 25 R 7R ) 4 A R R R B8 W S R
PIRGE B 25 5, I 28 U AE D I A e S
JE 76 M DUHE DUBRE 35 58 1 5t I S PEAR OG . | e mT R

DU, 2 TR % BE T R 5¢ i DURE DL [ 5 2o 72 k4
SRR i A AT BE 5 AN T A A SN B 4
2 WME A T W AT O, SR T X 5 i — 2P Y
WFE R AE o 40 B 0 W A AL 27 A5 5 1 o s AR R A
S 155 5 40 e 06 A 7 B2 W B A s A
A5G W Pseudoalteromonas sp. 10  Bacillus sp. 5
N Pseudoalteromonas sp. 11 %5 3 ¥R 40 7 B i A=
Py U 5 5 % 1 i A T R S S I
9728 A e B nl BE 5 I AH 5K o

A [v) e JaR 8 200 T T 98 1 TG A Sl ) 4 L A

AR ARG S N KR e i e )

FFo 8 H-13 BE 4% 35 o fie JF 56 98 V6 5 ( Styela
conopus Savigny) %) B[ E FAR S N & H-
4 58 U B 0 BN A RN AR 25 38R I /E T, Tran
a1V g% s I Pseudoalteromonas sp. it g i A%
B 91 )y el BT 2 3 AR R 5 TR L T AR AR S
B A2 BB O B 8 ( Pseudoalteromonas sp. 9 |
Pseudoalteromonas sp. 10 1 Pseudoalteromonas
sp. L1) [A) 4 o) B2 5 ify DU DL 1) 5 S 4 P 22 30 1 48
RS RIGPE o X BB RIF 5T 3 B S8 A M T S — 2
R TR AR T RE 23 W0 A (R AR R AL 245 S 0 BT, AT
R T 3K 6 8 Y TG A HE Sl ) B A R, A TR LA
VEFANLEA £k — 058 . 53— J7 ifd, Bao 25"
FERIF 58 38 %5 1 50 M TR Ja8 o) b o 0 58 G DL ( Miytilus
galloprovincialis) %)) 4t 25 I Uk B 0 @ 40 3 %) %
T4l B TC 2 2 5 S 00 1R, SR T X — R B AR 52
G JESE G DUBE I 45 R — B, dy st T #ED , 52
BN R E S 5 2 TR S Y A
PE AR E IR AR XS BT A I T 0 ME S I BT 2
HER o J350 A SR WF 58 & B 43 J& T 6 5 i T
J& M ZE AT B @ 19 B8 Bk Cobetia sp. 3 il Bacillus
sp. 5 MR I ST vk, R W VR BUE W S
T 1 AT HME S 1 4l H BEE A - 4 R R I R E K
X 5 DA BE e g 5

25 i, DA R R A Rk 2 T ) S Y B —
TR AR B T8 4 50 A= 0 T B 06 A A 4 i JRE e i DL AfE D
PR B 38 JER e Tt DL HE DL R 3 5 40 1 10 35 R
A, 5 Y Y R U % R R TS B A O, A
WEFE R XS T4 J5 B B JEE 7 i DL AHE DL Bt 35 AL 1 1Y
WFE B B A e A S, [ B xR 5 i DL AHE DL
5 75 IR A R b BOR B R R L BR N
(IR
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5 2 ik : Biofouling,2013,29(3) :247 - 259.
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Effects of bacterial biofilms formed on middle wettability surfaces on
settlement of plantigrades of the mussel Mytilus coruscus

YANG Jinlong'*** | GUO Xingpan', CHEN Yuru', SHEN Heding', DING Dewen’
(1. Key Laboratory of Exploration and Utilization of Aquatic Genetic Resources ,
Ministry of Education ,Shanghai Ocean University ,Shanghat 201306, China ;
2. Institutes of Marine Science ,Shanghai Ocean University ,Shanghai 201306, China;

3. Marine Ecology Research Center,The First Institute of Oceanography,
State Oceanic Administration ,Qingdao 266061 ,China)

Abstract: In order to obtain the useful information on the role of different bacterial strains isolated from
middle wettability surface on the plantigrade settlement of the mussel Mytilus coruscus, the interaction
between bacterial biofilms and plantigrade settlement was studied. The marine bacteria were isolated from the
biofilms developed on the middle wettability surface and identification by 16S rDNA gene sequences was
conducted. The effects of monospecific bacterial biofilms on settlement of M. coruscus plantigrades were
investigated in the laboratory. The phylogenetic tree derived from the elected 16S rDNA sequence was
constructed and the genetic distance was calculated. Of 6 different isolates, all bacterial biofilm showed
significant inducing activity on settlement of M. coruscus plantigrades. Among the 6 bacterial species,
Cobetia sp. 3 biofilm induced the highest percentage of plantigrade settlement and the settlement rate was
70% =+ 3% ; Other 5 species of bacteria including Nautella sp. 2, Pseudoalteromonas sp. 9,
Pseudoalteromonas sp. 10, Bacillus sp.5 and Pseudoalteromonas sp. 11 showed moderate inducing activity,
and the percentages of of plantigrade settlement ranged from 51% to 60% . Bacterial density was significantly
correlated with the inducing activity for each test strain. The density of monospecific bacterial biofilms
increased with the initial incubation density. The inducing activity of individual bacterial isolates was not
correlated with their phylogenetic relationship. Thus, marine bacteria derived from biofilms developed on
moderate wettability surface can promote the settlement of plantigrades of the mussel M. coruscus. This
finding is important to understand the mechanism of settlement of M. coruscus plantigrades.
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