NERS:

o\ & £ A4 AR RV s 7S TR B X B 7 e DU & A 52

#OFW D awY, mWEY, wEH,
AL, =) ges"
(1. Bl R, EREFEERN S EBRBA TR0, Bl 201306;
2. LilgEE R, KPEMREERIESFMARE W ESLRE, L 201306;
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BE: IR NANHEDSESIBRP O RNEER SIS, TRERT HE
mBIWEER ?f: fﬁj %R féh i 9L & Vibrio cyclitrophicus V. chagasiifn Vibrio sp. 227 j,
B—APHEE, IZNEHSESTAEDHBEAEEE. BE Ffﬁﬂﬁﬁl\fz%i‘?é%%%
MR AL, %’”V\’i\txﬂ%n%ﬂﬁw MENZH. EREx, NHENWE S SHESTR
B, HEAFHERAESHARENR, GRFEMEE F&K%ﬁ@gﬁiﬁﬁz
JE W o B T Vibrio sp. 22, V. cyclitrophicus#n V. chagasii % ¥ % JE 40 5 % & o 2 £ 5 4
VUMt & AT EAR E AR R Mo BT ol AT A& 4 O B A 7= 4 B0 B ROk SR R B A R
2{% MM ERE LS, REFETHR. AT, BAZaf iR
FUHRA. B, MAZREMAESHENAME LMHERHE -, RAMIZHE
%é%ﬁﬁﬁﬁﬁﬁﬁﬁ¢ﬁ#5iwﬂW%%ﬁ%E% ﬁ?%@fﬁﬁ?é%ﬁﬁ
GHAEERFREREGER B NAENMEN T, *TEEH S EBERFREDHEY
B /\55—‘?/ﬁ/ifﬁﬁlj]%f%%ﬁﬁ%%ﬁﬁﬂ%i%%%ﬂif/\fﬁ, B BT AL &R
WENHENEN R LT EENZERNE
KRR BRI, I, M, wEINE,; MEMHE;, A ER

FESES:S968.3

JE 520G DL (Mytilus coruscus)IE Fy % i K 37
B PR T Z —, R AR
HEYU, RGN AR R by 2 24
WrBe, PO BRI & BB, 4 At ARk
T CHE DU e 2 e 78 B A A0, HE DL AR K
RBJEA I, JE5E NG DUHE N 2 T4 — 15
RIS AT R A AR, PR AR A, HEDL &
H AT DI IBT 2 22 F37 4R B BRI T P E . 4R
K, RS UL E AR BT IR B OR B R R 0
W, HA AR 2R E S 2y, B A BT R
T . PRGSO R N\ T X T

Wi HER: 2019-01-31 &E HER: 2019-05-01

MEKFRERD: A

i BE ISR, DR B i A A ) DR T Ak 22 ) LA
MAESAEBE BAEEZE XY, N T Ak
NMEE L, RAHEKIE, HAE AR 2 M &
TR B T AR W B R 2, X SE A5 ARy [+
I AT LAAE S 32 SRR Y | i T I A B ) 1 T
B, W R, R, W%E%ﬁ%*ﬁﬁﬁ
AL E R A N T X AR AR

IR (Vibrio spp.)&—Fl & J@E’Ji:ﬁ&ﬁﬂ‘@
E41 T P o (TS RS SR 7 LS I i D
i LA B3 i BR B2 8 Ak, AL I 7E N 1 R 248K
TEVE A TR X B AR W s R BE T EA
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RI T, R BRI T 2 S 0 A0 R B R
A 2R 45 W ik Jo A0 P IR — b A2 2 AR50,
FOE g Rt — A sh eyl B, 2328 54 B
B (D2 v 3% i B 5 7R Lo 20 T A
ol i A1 240 i e A0 S 1 R B O B B St
XA R AT s QAN TR A AT A R
(LT R i = o TR A B e U 2 sk 7/ O
DNA., HEHB . N BRI 202 i 245 W) (extra-
cellular polymeric substances, EPS)) 43 Wb fit it 4f
BRI R T 22 18] A R 5 - DR T T B SR AR I A
o WGBSR T Y AR B AR O 2R KO RE
IX 6 4 B 23 1 (Y EP SRS B v L ML AE K R IR
TEREVE FIZ0 M0 S0 PR3 22 (B HE J0 ) B R ™ s (2
PRI B 7 5 M SN R 5 W 1L = A A A
O THER LM, AN EYBEBR, N
BRI A [l 5T 8 BRI e, 7 B 5 0 R B A A
W] U BB 89 A= g A MBSO T
PRI A A7 S BT RS AR
HELAAE I X T DS A5 TR A Sl W e B
e R A B AT A R S

PRI M E N RARE, DA
FEUEW], JCiB R A AR AR W) R A 2 P — AR P
JRCH A MY, 4o AN TR A B 5 JRE 5 i DL I
FHUHI YRR S SRS R, A OURH
5 45 ¥ 320 7 e AR AR TR I B ¢ A Y
O3 A LA 51 W6 A1 7 ) A A 8 AR AL
X Fof 2 A e 52 0 T DG A Bl 0 R o R A
T AR SEE DL R IUE X8, BRI TR R i
P T A= W 9 IR Bl A TR G P A L
JREJRE R B 7 ) 25 A 0y = e 1 A A DL e X TR
7o i DURE DURE & B2 e, B 788 5 22 A A= 9
P IE G DRI B S5 A ) TR EOR, B W RH &
e [ 55 A W A 3 AR LG AR DL L TR 5 i DL R 3 L
PR PR

1 MESHE
1.1 #H
N kR S T A FH ) JEE 5 i DL #fE D

[7e K : (0.335£0.006) cm, & : (0.258+0.006)
em K H @ L A LTI 4 SCH ET Y o HEDLAESE
BEPERIUE, FREEZ A8 C, JTOLR, #
VUSSR, RERR2 dife— UK o HE DI MR 3358 &
VI 45 0 43 88 (Isochrysis zhanjiangensis), R
R,

Hh [E 7K 77 2% £ 32 /) sponsored by China Society of Fisheries

NS S5 v (B4 IR 43 S ok U
T U0 Vi 38R T B G 1 SR A B ol R Y A 3
T SR 78 M DL o K A [R] SR VR A 4 A
2216E Mg B 20k 40 B . 4l A3k A5 31 B — TR Ak
47168 rRNAIN Y J& AT 525 .

1.2 7%

BB 5 S0 Y N B 4 )
AR A= W 3% T (2R 3% ) AN AR B 3 T ()R 52 R DU AR
DUyrp oy B A5 B o B R Y 3R 3% HEBCRE RE A
b, BAEWTIT MR B (122°77'E ;5 30°73'N)
48, T AR T K B A 2% 1w B 208 %
YR TR ST R DU R DL 7R b3 AR R — 6 R
PR, DURR2AEAE AT o A W e T AR 52 i DL o
DY 5t FH JC B 3 1% 7% 7K (autoclaved filtered sea water,
AFSW)IH Uk, 0 FH KB I 1 TG R 4885 B 43 S
H SR PI ERE L E R, BAEREAR I A AFSW
TE R TR B 2R R TR A BT, 10 000
%5, 50 pLEPE IR IR AT T ZoBell 2216E3 R ¥
Be b, 1B SR 25 °CHE 5548 hiG PR HUEA T
%, M bR Z XL B alife, 1598 4l FhR
BE, BEAAINA0.9% 4 B 7K R 15% A4 H i i
RAE], 7580 °CLRAT

DNAR B Fe K F 5 5] %52 B F e
FEFhE| Zobell 2216EF- My I . RIS F| AT,
Pk BR B VK H5 R Zobell 2216EW R 35 35 3 rpr
B mLB W, A RAR AR Lm0 A R A
A DNAf 28 7] A I BUDNA ., 40 16S rRNAJY
@5 1 AT 9 3G, 514 R 27FF11492RPY,
PCRY"™ 14 7= 1 fi FH 1.0% Bt JI B 6 ¢ Pl ik 0E A7 4G
5. A BPCRY M =ik 248 TAY TRE(E
A A BRA e, PSP o458 S
NCBUSUE 2 #E A TBLASTH X, i i N AR

AR F S YR e g
R E - R S 0 SO N B S e N
Pk 6 A 75 31 100 mL Zobell 2216 B 14 4% 77 5L,
F25 cCCRBE M N AT RIEFR12he KR40
T TRV e P Y A 4 6,(0.1%)S min, R 5 A
AR BXS5 1798 5% W40 (1 00045 Bl 85 T 240
WL FE TR TG MBS R IR I KRB R,
R 4 ) s 25 B SR B HE 4 B DR A AR B A
Hodr, IMAAFSWER M20mL, ;&M T 18°C
SRR FE3 . 6, 12, 24, 48, 96. 144F1192 h,
TE W AE IR . AN RS B9 1T 4L, A
TR 200 B 90 s 2% T 45 02 R 1.0%10° A4~ /mL

GG e K N B S A E Y 95
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) A Pk B K TR T B R 0L, in A 20 mL
AFSW., RS W45 W B 10 HURE DL A& 4 A 90
BB FR I, Jfid %12, 247148 hE DL &
R, YRR LY 2 A IR . B
k] 55,38 B 94T 4 .

AR mE F AR BRTNEY
BB T AFSWOETE D3I, il I 5% 4 2K Ak
VTR B, R A2 R B IR 2 AFSW R PR3 YR, 1Y BE
R (AO, 0.1%)4 05 min, Ye 0 5 B & 9 28
S IS (AR T BXS 1) it ES T BEAILVE B 104 5
HEATTHEL, B 0 A5 s ) A ) A B 2

MR R ERBEMERSL  FHIE5%
FA) A R b PRI I 72 24 hJS il A 200 pl PI (5 pg/mL)
VWO YL 620 min, FEHASFWETR . 7E 306
JCR A BRI AN, R/ R K
543/613 nm. > B BEFEALIE 104908 T B4
MOTHT, WEIANER, @i E 030 A R
JE A R B 8 B A TR W R R B . IR B Leical®
I R AR W B A RS 2

A WA SERLI S B & A= ) 0 R L 411
Z A I SYTOE HEAT Y 0 o 1 55 37 4 1Y) T S
GAFATA ) 1xPBSZE il 35 833K, il A200 pL
1) fitc-conA (100 pg/mL)i#EIE YL €420 min, YL (05
B2 J5 F1xPBSZE i i Ml Tris-HCI (pH=8.0)7% 1 -
1200 pL STYO064(10 wmol/L)#E 4L 7,2 min,
Yo 58 1T 4k 2% 1 1< PBSZE #h ik Fl Tris-HC1i
Ve, WL E SR TG 7 Leicalifot 6 3 £ B iU
TSR B b W o A 1 O

o i g . R REEGAFATH),
185 FH 5% 1 A 2K bR VI 2 24 h, PR A 1 x
PBSZE M E 31K, NI 200 L 3 5% i el
AT ho T BRSO AR 65 b e £
10 min, FIIxPBS#E PR3, #EE H R T 15 7
Leicalf{ 't 3 5 £ 1 1 Be N UL AE Wy w28 1
A E N

& AR LRI RS R & B % 0 1 TR I
GA AT 4 H 5% 0 48 R Ey bR W 8 22 24 hfs H
IxPBSTHVE3U, B AT 5% 37 LA B A 200 pL
IR FHLL IR R G G 47,20 min, A 1xPBSZE thii
RIS min, #OEHK T, #BOLAKRTERE
£ Leicalifot 16 5 £ W S8 T 0022 A4 4 1 5 1 i
|5 TR R

K3 4k 22 SRR A P S S B AR A
05 PR I HE DB 3 2 3R0R o P A 808 ¥R
IMPEAF(WRA10.0.2) 4T e 150 M o FEBiEE R H
oy WA #EAT ROES% %k . EGE T BT 2w, B
ARG AT T IES R AT . Eid £
TG BT 5 35 4 B HE DU IR 25 23 55 400 0 % B 2 f)
A MM (P<0.05, BABEEZER,

2 4R

2.1 INEAY16S rRNANF 45 R

A S0 A ARSI R IR T IR F2 R DR bl H:
20N H AR A Y0 Ay B AR AR 2 . I AR R
B9 E 16S rRNAJY 51 i i 5 NCBIL 4 /E BLAST

4 AR E G R JL oM 25 FU X A 2 A R R (R 1)
F1 KXW IHFERRGAIIMKINE
Tab.1 The information of three Vibrio strains
[k Frals [ [Eys7IRs FAALLEE /% bSI SCHR
isolated strains accession no. strains accession no. of closest match similarity source reference
ECSMB14105 LAUL00000000 V. cyclitrophicus KF488567.1 99% glass slide [21]
ECSMB14107 CP034970 V. chagasii LN832959.1 99% glass slide EiNSH 53
CP034971

ECSMC28 MK368454 Vibrio sp. 22 LN832978.1 99% M. coruscus PNy

22 EYHESNSEBEMNEEZRNENMSES
A

TEH [F) R 05k BE1.0x10° cells/mL& 4T,
3R B 7 81 At 8] o5 FE B A B — 41 T A= 40 1
JEE 3¢ M DU AE DU BfE 25 EL A R ) 2 B A0 3 S 06 1k

http://www.scxuebao.cn

M 12, 24H148 hi HE DL R & SREERAHRL, i
HUE 7R 12 WHE DB R 45 B (K1), 23 Fox B2 #E
DU BR 25 R M 18%+3% 0 3K IR BT 7 AN [] Aisf i) FE2
P A= ) B XoF L e iy DL HE DL 2 34 B 5 =
WP, ELASTR] B R 18000 A 9 9l B ) B o 32 34
M & B R ST B T B, B V. eyclitrophicus

w1 [ 7K 7= 2% 43 3 73 sponsored by China Society of Fisheries


http://www.scxuebao.cn

144 e O5W, AF . UNER AR BN Y Bl AN O X R T I DL R A B4 121

A W B AE 3~6 hHE DL & R IT 4R 2R, 48 hik 2|
I RAH(57%+4%), 512 hfil24 ht i 3 2 5k (P>
0.05), 48 hiGlft & RIF M TR, MMV, chagasii
A= W A 3~6 WHE DL B 5 R IF 1 2l BT, 48 h
KB 5 KAE (38%+3%), 1E96 it FIF 1R iZ W T
K&, T Vibrio sp. 22, HEWIPEHRAE 3~12 hiff %5 %
BTG R, 7548 histHEE i % R ik 3] K Kl
(40%+3%), 96 hift 5 KIFIr 2218 N e #£48 hit}
VRN A= A B B KAl b V. opclitrophicus
B 25 55 5 A 2 BRI B 48 it B 5 B 22 Sk (P<
0.05), V. chagasii 1 Vibrio sp. 221F 48 hi} {ff &
RIC I 3 22 5 (P>0.05).

80 - WEIRNINE V. cyclitrophicus

-+ WIKIKE V. chagasii
-& Vibrio. sp. 22

D
(=]

B %1%
settle ment
B
=)

0 48 96 144 192
i [7)/h
time
1 SN A PR B 7SR X ¢ DB B R A 20
AR BEROR 22 5 1B 3 (P<0.05); T [A)
Fig. 1 Percentages of plantigrade settlement on the
Vibrio biofilms developed at varying time

Values that are significantly different between each other at P<0.05 are

indicated by different letters above the bars; the same below
23 £MHENAEZENSES

TEH R Ba W B 1.0x10° AN /mL& 1T, 3kk
VRV TR A1) A ) kS 285 1 B A R T 1 4 R
G 5T B B (E2), V. eyclitrophicus
A= WA R DA 3~48 hl T 25 B A s 3, ML96~192 h
O TR % B F IR T TR, JTAE48 iRt % 21 1R 9% B
RENRAAE ] 14310 em, T V. chagasii E 185 BN
3 h3196 hH 7 2 FE A WG K, 796 hik B I (H h
1.12x107 4~/cm, 96 hPLJ5 40 B % B ¥ 4R 0820 .
Vibrio sp. 224 )8 B M\ 3 W4 40 1] 4% B F 4 i
W, fE144 hkBIRRE IS IR N, 7E96 haH 1 %
R B RMEN1.51x107 Nem, TEHHE BT S
Bt R A e A AT R R, BR Vibrio sp. 2241, V.
cyclitrophicus V. chagasiitf /A [] B} [6] R 1 B9 A4
Py 4 e A4 R 2 R JEE S i DUHE DL R B
—JE A e (3R2).

Hp [ 7K 7% 2% 4= 3 /5 sponsored by China Society of Fisheries

8
10 - WEENINE V. cyclitrophicus
=« WIKINE V. chagasii

gg . = Vibrio. sp. 22
52
<8
@(TS 107 L
%8
e
=o
Ry

10° * * ! —

0 48 96 144 192
S [7)/h
time

2 AN[EIR () T 7% A 4 A B 4 5 2 FEE (n=30)
Fig. 2 Density of monospecific bacterial biofilms at

different time

R2 HEYHWRAEEESHSEEEX SR
Tab.2 Correlation analyses between the bacterial density of

Vibrio biofilms and their inducing activities

% E  bacterial density

YRS
tested bacteria , P
V. cyclitrophicus 04117 0.000 3
V. chagasii 0.249 4 0.034 6
Vibrio sp. 22 0.032 8 0.784 2

E PAMKRREG T

Notes: 7. correlation coefficient; the same below

24 EYHEHNEESES

V. cyclitrophicus 1 Vibrio sp. 22 ) 9 & J& &
TE3FI6 it G i M 22 J/(P>0.5, [513), M 12 hit
U 0 2 1 N I AE 48 hin JBE R B B K, Bl S ke B
JEBETFIREBIN . V. chagasiih: W) IR 3~12 hffit )5
FETC 22 SE(P>0.5), 24 hITF Ui A= 0 WA B )52 5%
Wi, 1E48 ik B fR KK . 7E96~192 hffi 5 &
BN . BWOGIERE DB R TR, 3R
T AR W) B B %) 4 T B I TR HE RS L B T AN ]
RENRENSE, KAV cyclitrophicus?l T H PR
RIS, WV. chagasiiF Vibrio sp. 224 ¥ i
B T b e I 7 2 R N SR S R e
R R AR A, SERAER R HER T30 12,
48H1192 W& R (B 1 )5 3PRINTA 2 7E48 hik 1
o, P o SRR AR ok R B 5 o R
AT KB, 5 Vibrio sp. 2251, V. cyclitrophicus
FV. chagasiifE )5 FE S5HE DU R 238 AT AH OCHE(3R3).
H AV, eyclitrophicus i H1 55 18 B ik 25 AH X (0.5<
r<0.7), MiV. chagasiiF %35 15 (r<0.5),

http://www.scxuebao.cn
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10 - WEINIREE V. cyclitrophicus
w 9r -+ WIRIKE V. chagasii
& 8t & Vibrio. sp. 22
g2 7 : b
3.2
ms 6
®E 5k
S 4
s 51
2

48 96 144 192
B 1) /h

time

S

3 A ERYE) A M4 AR /R BE (n=30)
Fig. 3 Thickness of monospecific bacterial biofilms at
different time (means+SE, n=30)

*3 MEHEREESFESEEEXMEDH
Tab.3 Correlation analyses between the thickness of

Vibrio biofilms and their inducing activities

BEE R biofilm thickness

HRRYEE S
tested bacteria ” P
V. cyclitrophicus 0.664 6 <0.000 1
V. chagasii 0.384 7 0.000 8
Vibrio sp. 22 0.194 3 0.102 0

25 HMWIRAEINZHES

3Bk I B P B A A= ) 9 A F Fite-con AR
SYTO-64M Fh 2 St e (| AT e (0, FEWHOLILE
£ TSR A B, SRR IR Ak )t I i 2 1sf
[i] 722 b M A 22 8 5 3 38 Fe s (TR 1) ey,
cyclitrophicus = W) #% B M 12 hIF 46 & (6 55 3% 7
W2, 7E48 h&g Ot i W, 192 hig A0 mi I
55 B ML Ab 2208 53 Wb s 0 (BT 1T -1~4) o V. chagasii
SICER A= 0 i T I % 60 010 A A 3 T LAt 2 R A R
ST B s Ho /b5 Bl A B ) AR AR 4R 0k A 218
Hihn, 48 &ttt , 192 hid /b (BRI -5~
8)o Vibrio sp. 224 W H3~12 hilg {4 ' 25 JC A I
255, 48 hak iR 5e, 192 higk (0 sl /b
BRI, LA Z2 B (B T -9~12),

2.6 TMWENRIEB DT

TEWOLIL R W g, et
3k I TR TE A [R] s TR T B i) A ) 4 S 9 1o i &b
HE R, V. eyclitrophicu )85 5 09 B 7
3~192 Wi 5 801 3 70 A1 JC i 25 22 S (B -1~
4), [FFE, V. chagasii(E W Il -5~8)F Vibrio sp.
22(FE R T -9~12) A5 Wy 94 I 3~12 hifl €85 55 TG i 3%

http://www.scxuebao.cn

ZESto WAL, RIS Z0ET, AR SN A=Y
Bl I 73 20 B M A B R 2 S

2.7 EMWIRARRINE R T

ZLA8 U SRR TR ZE A [R B (R S5 8 T8 ALY
AR T R LS B (LR IV ) V. eyelitrophicu
A Wy g T v ) LD B T DA 3~192 g JBE |- 2T €80
MO TC . E =R (EMIV -1~4), [FAE, V. chagasii
(K1 IV -5~8)F Vibrio sp. 22(& i IV -9~12)4F ¥y 9k
HRE3~12 h2l (80 o5 TG0 1 35 25 5 o A W] [R] 2% 1
T, SRV B A 9k R 3R T 43 0 7 B A1 B BT T
EER,

3 TR

AW B — AN AR A L B 203
ot . DR I, £ — e Ry Emw,
ST AR P W Y A0 T R TR R T SR AR
TR JE DL SR T G5 40 55 A W) 2 e 1k B A I ) 34 2%
AR AR RN, SR A W A W 2 e
B AR 5 5 S T TR HE Sh ) R A A A B O
R AR

ARSZUGEE T 38R IR E V. cyclitrophicus . V.
chagasiif Vibrio sp. 22 HWF5E X %, N [R5} [E]JE
L) A= ) o T R T A T B T O ) Y SR AR
%o TEWOLIE R AT Yu 0OUL A [R] I (] Be 1) 2k
VIR K B, Bl I ] 22 Ak, 4 e A ) e B B
R 36 00 40 T T IR R W IR A . LIRS R B
T 0 1 3R R TR G A A 0 B 1 A A SR A
S F R, (HammerSE SIS V. cholerae
ElTor{fl A 2 /0 3 FEMA N 171, 425 il 2 g B 1A
ik . HEABET AU E Y Y L. w5 BT B
o R E RS WA T T, A RO
03 TR B ORAG I J AN TR R AR T Tk
JEIR B — o BE, A5 LR ) R 1) T
GRFIA, DI I 2 240 T %% B2 AT 3 1 P45 A A2,
PRI, 4 000 3 SIIC B 7 AN (] B5F TR i A= 0 40 S
M RERR 5 A,

TE A W) B HETE B sk 2 v 2 43 0 K o 1) i 41
PR, X e Ah 7 A R A A A R
Y, FEBEAR. ZEMERSFEHR",
AN TR) 8 G €8, 75 v 4 3k I B A ] I 8] 5508 B i) A
Yivk LA Z 05 . AL R B o g, K
DL R AR B R T A B, SRR A 1 I
TE [] — TR R AN [6) B (8] 25 420 T, B A1 28 1 R i A
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144 e O5W, AF . UNER AR BN Y Bl AN O X R T I DL R A B4 123

NI BT JC W 3 25 S5 ARTRI I ) 25 00 R, AN ) Bk
(4 10 S 8 R AP i I 2 R R . M2
T, 3RRIIER BRI b 22 10 0 s -5 B IRE B
A, BEE BRI BAZ A, 78R 72 4
T 0 W B4 0 A 22 088 3 i 1 22 OF 8 B — A iR
{6, BEJRAEYPRE M EE, KT
HEHWE A, BEEMAN 2R E L X
S B A 5 RN JRE e Ty DA DL R 3 114 52 i) 45
AR o T, 20 AR R R R i Ah 2
B AT RE J2 R W) J5 e i DLARE DL R B i) BB &R
SR, 2 T An] b 22 W 8 MR A 20 5 DX k4
TR A R — 2P T

VBRI R HES AR K R F g R
O EAE R AL, AR ANUTE R LB, i
TR T T2 B B4 B B[] A R 8 42 )52 5E iy DL &)y A
HE DU B B, L v 4 o 35 5 DL R 3
HA — RS DI R B, T
SN T 200 TR % 5 0 JRE e Tl DL R 35 3 3 1 £ R
RO, A D0 G i A 7y B I 1] 14 22 1 e 2 410 i
i DL AR A BIRIE iR — A sh 281y
WA, TR S AT X 2T B TR
HE Bl 1y B A 52 el 1) T 58 ADAR D o AR S R B
Bk Vibrio sp. 22, A 2BKIKEE V. cyclitrophicus F1V.
chagasit 4 9 i 15 572 U DLAE DU Y% % 2 1F
K. RGN =i sh SRR R A, V.
cyclitrophicus M V. chagasiif: ) % J5 1) 8 71 22 B 7E
ST ARy i AR 2 JRE e T LR DL R 3 i A v
HEE A

gi b, IR IR AR ) O A B A R i A
WO TR R IR AR . LA Ak
A B R A A R R AR AR, X R A B
T EFE TG DR B AR . AR SR A R T
I B2 A 1 DT TR A W 5 T B9 0 285 18R 5 98 R IS
W4 5l B B AR B OC AR BT 5T AR B A S R
{E, [ AR o A I o e A A 2 0 B L B ) BF 5
HAE WL, Bl A YR E HoR
R DUR I R, W v alas, et )R
Fel DUFRFEAR ML, M TR B B S A

Sk -
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Effects of dynamic succession of Vibrio biofilms on
settlement of the mussel Mytilus coruscus

LIANG Xiao "*’,  LIU Hongyu ', YANG Liting ¥, CHANG Ruiheng ",
PENG Lihua ', LI Yifeng "*’, YANG Jinlong "***

(1. International Research Center for Marine Biosciences, Ministry of Science and Technology,
Shanghai Ocean University, Shanghai 201306, China;
2. Key Laboratory of Exploration and Utilization of Aquatic Genetic Resources, Ministry of Education,
Shanghai Ocean University, Shanghai 201306, China;
3. National Demonstration Center for Experimental Fisheries Science Education,
Shanghai Ocean University, Shanghai 201306, China)

Abstract: Vibrio, which are widely distributed in marine environments, have ability to form biofilms for the
purpose of adaptation to harsh environmental conditions. Although biofilms formed by Vibrio have been known to
promote larval and plantigrade settlement of the mussel Mytilus coruscus, how the dynamics succession of these
biofilms during the formation impacts mussel settlement remains unknown. In this study, V. cyclitrophicus, V.
chagasii and Vibrio sp. 22 with different settlement-inducing activities on plantigrades of the mussel M. coruscus
were used to observe the changes of biofilm characteristics such as bacterial density, biofilm thickness and
extracellular polymeric substances during the dynamic succession, and to explore subsequent effects of biofilm
characteristics on mussel plantigrade settlement. The results showed that during the dynamic evolution of three
Vibrio species, the bacteria on the biofilm were aggregated over time. The bacterial density and thickness of the
Vibrio biofilms firstly increased with time and finally decreased. Except for Vibrio sp. 22, the bacterial density and
biofilm thickness of V. cyclitrophicus and V. chagasii were correlated to the settlement of plantigrades. During the
dynamic succession of Vibrio biofilms, the extracellular polysaccharides increased first with time and then began
to decrease. In contrast, there was no change in the proteins and lipids on biofilms. The change trend of
extracellular polysaccharide was similar to the settlement-inducing activity of biofilms, suggesting that
extracellular polysaccharides play an important role in succession of biofilms regulating mussel settlement. Thus,
the present finding is important to understand the interaction between biofilms and marine invertebrate settlement,
and to clarify settlement mechanism of micro- and macro-organisms on artificial reefs.

Key words: Mytilus coruscus; plantigrade; settlement; Vibrio; biofilm; dynamic succession
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Plate I The morphology and distribution of biofilms formed at different time

Figures 1, 2, 3, 4 indicate V. cyclitrophicus biofilms formed at 3, 12, 48 and 192 h, figures 5, 6, 7, 8 indicate V. chagasii biofilms formed at 3, 12, 48 and

192 h, figures 9, 10, 11, 12 indicate Vibrio sp. 22 biofilms formed at 3, 12, 48 and 192 h; the same below
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Plate [[ The exopolysaccharides distribution of biofilms formed at different time

The red color denotes bacteria; the green color denotes exopolysaccharides
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Plate [II The protein distribution of biofilms formed at different time

The blue color indicates protein
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Plate [V The lipid distribution of biofilms dormed at different time

The red color indicates lipid
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