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BE: W RN 2R ETHEREPEFNFE N AMENHEEAXLR, TEAE K
MEMWBEER BN RKAEREN B T HFINE, NSEMBEEFENE, AT
FRKRBEINEL R EW WL L R 7 WA E R EER. £REx, WRINE
TR e E S L E MG AR EEN M ENLRREN R n. FTEABAEY
WM A e DU f7r 2 9 B LOPR I 4 f B R 3 B o T UAR LW I &, R IR B AR 0 Ak 1 4 4
WENFFEEFEREZR, WHEEZMNERE N 17%~67%, FH 9 4 I 1 Vibrio sp. 174
A IE E I E R H6T%E2%. MAMBENRNMEF S ERSHETEE L EH
M, HFIHEHYV. crassostreae ECSMB14106¢ 4 < M & $k s &, #0.8992. M4, 4
MEENFFEEENEARELX. AEZRMWFHRNA T HFINE X E 7z IS
W, AR TH - P EERENVEREER BN E 2> TINE.
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B o T R 98 3 9 BT T 1B B Bl 2 0 A 5 o JE e
iy DL R 5 47 S 52 00 194 2R e AT 98 X T B0 K
LR M A B B AR ELA AR B R A

1 MRS Tk

1.1 SLIe# R

JE 7 G UL DU P i VR Y L AR i DL AR B
AT M55 A7 PR ml Bt . A D155 4(2.30+0.06) mm,
e (1.43£0.04) mm, Jif FHE DL 75 42 A7 = /0 182
B ENE IR, WA AR, KA
18°C, JoOEHE, %524 hif Huiff K 3R]

FH 43 85 2l Ak 1 79I ER 1 SR B 4 o
FEY A JE 52 0 DU 4 >k | W v A L 0o iy B vk
T 43 B aliA A1) ZoBell 2216EF-#i 35 35 Rl 42 111,
1.2 LWHE

HEME B SRS GRE Y WK
P B 5 B Bao %G I 7 i o SIC IR I A T 2 1Y
K 4 38 ¥ 7K (autoclaved filtered sea water, AFSW),
SIS BT AR A YT 0 KR AL B, I AE TG T
fE & BaEAT o 4 T P 9l R 40 TR B R R K
£E38 B H AR A W9l 3220 mL oK B 5 € I K P
JRIRAT s Hl& A ETE W . SRS R D e
TE Sy B, BYIURSENG DU, A ) S ] ER
Ji 3 P9 BEW) T B AFSWHIIRIR 2] o ¥ LR P RN
IFi) SF 5L 11 200 T % 17 YR B 10 00045 J5 T 43 15 4
PRl S 6 P A TR VR TE B AR R IR AR IR A 1Y
5o BUEAE2S5 °C RIS B 1Y 1 7R 4 b 4 972 48
WG, ik — B V& TE B Y B IR s [ 2 o
afi Ak B AT A5 2 4l R R b

KA B BEE SRLIEWM L, &5
VR AR W BB A R W 40 TR 3k T 41 DN A S
P S DNAJS , #£4716S rDNAJF 3 (1
PCRY" G, Ky sy iril iy, K4 H16S
tDNAJF A . ZJ5 4% )7 51 FIBLASTAE 5 A v ik
friext, I M ENCBIEEE, BRFIE 5
[LE2

B A M AR ) ] & A= P e ol 4 S
& AN T, K S 5 B I IR B AR AT
PREEFE, U R Ah A R R . A B R E
0.1%MY BERF YL @1 75 1, 78100015 19 28O0 1 i e
(EAREHBXST) Fitk, W Ham®Es, &
T A TR VR I A BB K TR B8 R JC TR

(@ 64 mmx19 mm)KFFRML A, FF A AFSWE %5
#20 mL., BHRMFETIE1.0x10°, 1.0x107 |
1.0x10°, 5.0x10°4~/mL 4 HR % B, FN %
12047 e IR A BRI 15 3R MU E AR 18 °C
TOOCIRMEEFRAR T, K5 5748 WP U A ok .

R tm ) B R T S Bl 1% 4 B 5 TR
Z M &R T . SERTET 5% R AR
W 1 5 o 4B 25 B TR0 75 T AFS W BE I 4
PRIV, 0.1% BEFE YL Y4 4.3~5 min, 2% ik
BT R A BN 100045, Pk 104~ Bl LA BF 2R 17
R8BS = e R ST AR R AT A 2
A=k L A A R

AN W E FE B HE DL RN 25 52 30 J2 155 2 0
PR 655 2 IR Yang S5O0 7 vk o SC 0 iR AR
YA I B O 808 7R %6 A 20 mL AFSW Y TG 1 15
FRILAT, AR P B v i A 100 52 56 i 8 77 )R
FEMG DUHEDL , B 5 & AE 18 °CHBE . 12 . 24
148 hm WA I i SRHE DR 5 4. LRk E
ONSEATLL A K IR A, XoF BR 4 FH G T 2 A %%
A R

BB S RO 19 B T4 B AR %
PEAG I 7E IMPER A (R A 10.0.0) P #E4T . 14 5045 [
B W MRS UEAT IROIE SR F A, PR BT A O
FPIE PRI, 4307 J5 v ¥ B2 5 W 2 IE 28 4
AT AN 508, A e g R 5 24 W 5
T TE 2 0 A W AT R R 7 2553 0, 2
#47Kruskal-Wallis Test7r #r. 73 4hid i3 Z 76504
T3 4 B B 25 0 M S AN B R 2 T Y R O
M P<0.05HF R I A i F M2 R

2 4R

2.1 EFINENMNFSER

AR S 56 4 FH IR T AR A ) ol R A TR
SR UL 7 3E 45 SPR DN ER , 4K 16S rDNA ¥ 4%
HAEBLASTH Tt 5 GenBank % FR B I8 % Lk, 715
BT #4257 55 (G D,
22 EFINENRZAB O

KRR AT R L F o,
A AL F H Neighbor-Joining method 73 #7255, il
KRR 16S IDNAFSI B R A LB W (-1, 245
KILTES BB R W W Y 40 S R A G DL
T35 A0 TR 22 8] 1) 3 25 06 R AR BT
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Tab.1 The information of the ten marine Vibrio strains
B K R T wtopsrg % itk
test isolate source submission no. closestmatch =) est match no. submission reference
name of BLAST similarity
ECSMB14106 glass slide JX458859 Vibrio crassostreae X99761 98 [13]
ECSMB62 glass slide KP126920 Vibrio sp. 13 KC210810.1 99 EN T
ECSMB63 glass slide KP126921 Vibrio sp. 14 KF220489.1 99 EN T
ECSMB64 glass slide KP126922 Vibrio sp. 15 JQ799134.1 99 EN T
ECSMB65 glass slide KP126924 Vibrio sp. 16 KJ841877.1 99 EN T
ECSMC66 Mytilus coruscus KU845385 Vibrio sp. 17 KC210810 99 EN T
ECSMC67 Mytilus coruscus KU845387 Vibrio sp. 18 HQ908739 99 EN T
ECSMC68 Mpytilus coruscus KU845389 Vibrio sp. 19 CP013484 99 EN T
ECSMC69 Mpytilus coruscus KU845392 Vibrio sp. 20 KC210816 99 EN T
ECSMC70 Mptilus coruscus KU845393 Vibrio sp. 21 CP013484 99 PR
ECSMB62
65 | Vibrio sp. Clone C3D04-2(KP016680.1)
Vibrio sp. QY20(KP676705.1)
27 Vibrio sp. Clone COA05-1 (KP016694.1)
ECSMC68
2(3) Vibrio neocaledonicus strain Xmb046 (KT986172.1)
ECSMB65
31 Vibrio sp. Clone C0A20 (KP016610.1)
90 [ECSMC66
Vibrio alginolyticus strain WC141023(|KU245716.1)
63| ECSMC69
60llr ECSMB64
63 Vibrio sp. Clone DHUC14(JQ904745.1)
77l ECSMB14106
33 V' Vibrio mytili strain CECT 632(343206319)
Vibrio sp. sw0106-10 (KT276383.1)
Vibrio sp. Clone ACH-14S-76  (KM873094.1)
%9 ECSMB63
Vibrio sp. NB0O0S9(KP770076.1)
ECSMC70
I Vibrio azureus strain (KC210816)
100 ECSMC67
574 Vibrio sp. SWS1(KF220489.1)
Escherichia coli EC096/10(AONF01000005.1)
Tor

http://www.scxuebao.cn

Bl 1 108085 E 8 R g
Fig. 1 Phylogenetic tree of the ten species of Vibrio sp.
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2.3 HYEURE T X AR T R B S0

FEAN W A TR 2% B 2T, S0 T FH A% K
SICER T T 1 A A 40 ok B o 22 28 B 4 Bt 400 s 200
P I 1 i 2 R R R ARG m(E12), Y
R0 U 5 B BTN 22 5.0 1084 /mLIsE, iy B 24 SRR 5 iR
U1 B 38 43 5 W X T BR Vibrio sp. 171 Vibrio sp. 201
P ol 2 0 o P 1 % P R BT R A, WD iR Al
PR B O 1.0x10°4 /mLBs, SR VR R 52 11 DL iE
(%) B8 1 Vibrio sp. 17IE R B B2 B eIk,
(1.2x10°£2.4x 1094 /em?; 5 T JE 572 6 DL i 18 B ik
Vibrio sp. 21J¥ MU N % FE e e, (3.4%10°43.8%
10Y4~/em?; 2447) 4 41 7 2% & 4 1.0x 1074 /mLAT

KV T IR G DL g 38 18 Bk Vibrio sp. 2 1FE 1A % i
LU RAR, M(5.0x10%44.3x10%) 4 em?®, Y5 T H
IR A W N T (R I RR V. crassostreae ECSMB14106
B iR, N(1.6x10"+5.8x10°) 1 em®s ¥ UH
RN 1.0X 10> /mLIsE, S8 T 1 SR A Bk
W B KK Vibrio sp. 147 WL ) 9k B 2% BE e (I, M
(1.7x10"+£1.5x10° )1~ em’s 8T IE 7 ULz 18 v i 7
Pk Vibrio sp. 198 % FE i &1, M(3.2x10£2.2x10°%)
A fem®s MR % M 5.0x10%4 /mLA, R IR
UL 3B B Bk Vibrio sp. 18)F J Bl R 24 2% 13 i 2 5 1
HABORR AN T (P<0.05), HE 7 (5.5%10'+2.5%10%)

A~ fem’s

[J 1.0x10°CFU [ 1.0x10"CFU B 1.0x10°CFU W 50x10°CFU
10% £ b d a b
E bd e C c a a c d
d
f e €
s a g b f
E d d g ¢ £
SZ 107 g e f
L& h
N c b a
%-g L e d £ d
®Z 100 ¢
=Ho F
B
105 1 | | Il | 1 1 I 1
1 2 3 4 5 6 7 8 9 10
DA A Pk

test bacterial strains

B2 FEMNEEETERIEMEDRRNER

AR F R OR 22 7 3% (P<0.05). T

Fig.2 The density of Vibrio biofilms at different initial densities (mean+SE, n=30)

Values that are significantly different between each other at P<0.05 are indicated by different letters above the bars. 1. Vibrio crassostreae
ECSMB14106; 2. Vibrio sp. 13; 3. Vibrio sp.; 4. Vibrio sp. 15; 5. Vibrio sp. 16; 6. Vibrio sp. 17; 7. Vibrio sp. 18; 8. Vibrio sp. 19; 9. Vibrio sp. 20; 10.

Vibrio sp. 21. The same below
2.4 SNE AR XS R 5% 6 DUHE DB B =2 iR

S TR B S o JEE 5 i DL AfE DU B 25 100 52 ) &
1E12, 24F148 hiflir, WL ALIALE/R12 h

Fsf B 5 i &8 B (I 3) 0 465 R I /s 25 [ % BE 2 HE DL
B M RA R 18%+2%, Has X B ML, AF

A S 30 TR PR A8 0F JBE 5 i DLHE DU R 5 52 B i W 2
75T 06 1 (P<0.05). ¥ Vibrio sp. 178 B i 2R
P A5 %o HE DL RS A 1 5 S R R, HLRE R
F67%+2%, H 5 H ¥k Vibrio sp. 1970 1 & 2 5
(P>0.05), Vibrio sp. 14, Vibrio sp. 15, Vibrio sp.
16, Vibrio sp. 18 Vibrio sp. 2155 4l & 1w A= 4 4% Jis.
XTHE DL BN 2 (75 5 06 1 50%~70%, A B Ak

B IE AR T50%.
25 WIRAFZEXNHEIMENFMN

Vibrio sp. 14, Vibrio sp. 17F1Vibrio sp. 20 iX
3 IR JIT TV 8L 1 i A 0 i R %o JBE 5 iy DL REE DL 4
S 1 P B 40 TR R R B T 3, AR Vibrio
sp. 16 Vibrio sp. 1981 Vibrio sp. 21 1% 3%k K # Fr &
) AR A 0 e B X R DL 0% 3755 3% P i 40
2 A 3G FEAR (K 4) . Hodb, Vibrio sp. 1998
S R A 0 4 L8 B S KO 4.8 1074 /em?, T
I HE 5 S HE DL B AU 16.7%, IRT= A
XYL, BRI FIEEP>0.05), HAR 4tk
Xof HE DU A 75 5 06 M I 2 R ) e o 2 B S B
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Fig. 3 Percentages of plantigrade settlement on the ten Vibrio biofilms

== Vibrio crassostreae ECSMB14106

== Vibrio sp. 17

B Vibrio sp. 13

== Vibrio sp. 18

BR  Jibrio sp. 14 Vibrio sp. 15 == Vibrio sp. 16

Vibrio sp. 19 = Jibriosp. 20 == Tjprio sp. 21
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Fig. 4 Interaction between settlement rate of plantigrades and cell densities of Vibrio biofilms

Jo BEAR A R 5 HE DLRE 25 5 0 26 ) 0 % i 2
(5] B AH DG VR4 BT R W, 5256 A% bk I TR P JE 1
IR 0 e s T S DL o < 2 18 35 AH DG (P<0.05)
(#2), WHIRV. crassostreae. Vibrio sp. 14, Vibrio
sp. 1681 Vibrio sp. 2155 4RI T 19175 3 16 1 -5 4H 1A
B RE S B AR DG (Ir>0.7), H A o bk IR 11
U5 06 Tk 5 A0 TR A R Y v SRR R A G
(0.5<r<0.7), H:Hr, Vibrio sp. 14, Vibrio sp. 16F1
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Tab.2 Correlation analyses between the bacterial density

of Vibrio biofilms and their inducing activities

MEAE  finally bacterial density

ESE7
bacterial strains p P
Vibrio crassostreae 0.8992 <0.0001*
Vibrio sp.13 0.6992 <0.0001*
Vibrio sp.14 —0.8852 <0.0001*
Vibrio sp.15 0.6669 <0.0001*
Vibrio sp.16 —0.8443 <0.0001*
Vibrio sp.17 0.6548 <0.0001*
Vibrio sp.18 0.5127 0.0014
Vibrio sp.19 0.6954 <0.0001*
Vibrio sp.20 0.5677 0.0003
Vibrio sp.21 —0.8302 <0.0001*

I PAREAE: AR REG R RENZER(P<0.05)
Notes: P=P value; r=correlation coefficient; *. significant at P<0.05
BB . YangZ5 IR HuggettSE VI 57 26 B i 7
IR TR B 7R R 52 G UL R B (Heliocidaris
erythrogramma)=5: 2J) 1t B 35 vt S 45245 B 2 1) 3]
FEAEN

AR R NG U1 | 4E3E 848 U (Hydroides
elegans) 5 G £ IG5 MES W) 4 OB I 5 A1 AR 28 &
BWEERZZ " R E YR &) dT A
YA Y B AN [m) - [) — e 288 4y B AS [i] T e
JIT B B A A 0 4 R A B It AN AR ] .
Tran5 R BIF5  BE I TR RE 55 BE £ IE8 (Pocillo-
pora damicornis)¥ R K E , Maki%F!" 1 b 58 400
RILV. fluvialisX} B A7 (Balanus amphitrite)%}) B {f
HEHAMBEN . K, XTEHFEILEHEZY
FEAAR T A= 0 9k RS B 25 A7 Sy 04052 el v A R T 5

NG DU B R BB AT Sy 0 T T TR HE B
P, WEERR SRS SHIRN A TR R 2,
PR HALE AP EM R . 54, s
D12 4G 0 ke A= ) o I o] 42 BEE o R BRAE AR o AR
S 30 {51 ] JEE 5 Ty DUAE DL fe A6 0 ¥ 3 SIK 7 I JE A
M)A DR B E S = TG M, 45 SR R AN TR
R 5 VE TR BT I 1 1) i A= 0 9 %o 2 5 Tl DL
HEDUR B E Y A S, BHE MR
WS, Hr, 4rE AR DU r bk
Vibrio sp. 17155 G ey, (H 550 B E Wy
Y B 2 15 P T BR Vibrio sp. 192 [8] 3 JC & & P 22

Seo P, VI BT B s A g R R
72 G DUHE DB & 75 5 00 MR 1 i I 5 HOR TR T AN
AHOE, TR B T A R 4l B = A 0 M A 2 8%
B 28 LA R A8 1 0 b 28 R AN [ T A R S OAS [
M5 1 e

T A P B 1% A T R S T TR R HESh )
o A HE B A ] o i G HR o A LAAE R BF
FEH, AR B AR I PR R A PR R B
S 0 % N K IR B O A W B, AN
R W MR DA P [EAE, A S g
TR I BN TR) SR 5 1 O TV IR T 1Y 90 s 408 7 22 T T
FRL W VIR R A R Hoh, A TR
M) B 2 5% B2 5 )R 52 G DUAE DU 5 &2 W 35 A G
PE, HASKRINE E I AAESC, HED X3RN ]
RETEAR 25 B2 T 43 Wb 1 B A 35 77 0 R 16 15 =
DUR RN A . (HBEE 408 H 5% B8, Hor
WA B L A 7 B e 2R R R R A A A, £
Z AR TS Y BT, AT S BOHE DL
M REAS, (HEARIE HPLE S A R i — 2P 5%
g W) 85 A5 PO S K BN T R H-4 0 5l I8 Vi 3 (Styela
conopus) %] BB I 5 AR I HIEH . XS
& W P OIN TR X T DL 26 450 v T HE S W [
MR Z R, HAA A F 6 P T

BRI R G LB a REW, 738
H H AR A P9 R ) 40 T 5 5 7 T DL M 36 4 T
Z A SRS O R AR L 420, I X AT fig 5 9
Tl [A] I A 9 72 6] — PR R B A OC . 23 BT & R
WIE B AE R h R A A TR, &
PRI TR 7E A [F] 09 25 0 T 38 5 B0y 09 Ui AR
VIR R BE T, B R IR [R] 04 PR R I 1A B 1Y)
RE A BT . sk, S8 v & bk I i I i
T A= 0 R ) e 2 00 T 8 LA SO TR B A 0
JEE ) RE 1 5 N R IR C I B OC R o AR,
A 358 2 1T 180 A0 B0 B T B T T IR
P BB — T A ) I T 18 T O R AR ]
XORE Y 25 SR AT RE S A O NI A B B A E
ESFFM R, KA Re i & 7 A 41 e
s AR Y, T T BOY B A P9I R fig
ANfAl

gi b, VRT E SR W T L R T A IR S
it D1 Rz 38 v 9 LORR IR R X6 JE 5 T DL E DL ot 3 AT
I . I BRI 0 P S IR Y R
PRTCOG, B 5 A Y Bl R B2 i AR OG . At
FEX T4 Ja i — 2 i B JE 52 T DL 5 ML E A
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Effects of Vibrio biofilms of different sources on settlement of
plantigrades of the mussel Mytilus coruscus

HUANG Daofen '?, LIANG Xiao >, PENG Lihua "%,
GUO Xingpan '?,  ZHANG Demin®, YANG Jinlong "**"
(1. Key Laboratory of Exploration and Utilization of Aquatic Genetic Resources,
Shanghai Ocean University, Ministry of Education, Shanghai 201306, China,
2. International Research Center for Marine Biosciences at Shanghai Ocean University,
Ministry of Science and Technology, Shanghai 201306, China;
3. Collaborative Innovation Center for Zhejiang Marine High-efficiency and Healthy Aquaculture, Ningbo 315211, China)

Abstract: Marine biofilms play a crucial role in the settlement of plantigrades of the mussel Mytilus coruscus, but
the effect of Vibrio derived from different sources on the settlement of plantigrades of the mussel M. coruscus
remains unknown. Ten marine Vibrio species were isolated from natural biofilms and the intestine of the wild adult
mussel M. coruscus and identified to investigate the relationship between these biofilms and mussel planitigrade
settlement. The results showed that Vibrio biofilm cell densities increased with the increasing initial cell density.
All test Vibrio biofilms can significantly promote mussel settlement, and the percentage of plantigrade settlement
ranged from 17% to 67%. The inducing activities of these bacterial biofilms were significantly correlated to the
microbial biofilm density, and the correlation coefficient in V. crassostreae ECSMB14106 was the highest
(0.8992). In addition, the inducing activity of these bacterial strains was not correlated to the source of Vibrio. This
study showed that marine Vibrio of the different sources induced mussel settlement and the finding is important for

understanding the potential molecular mechanism of the biofilms mediating the settlement process in this species.
Key words: Mytilus coruscus; plantigrade; settlement; marine Vibrio; biofilm
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