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W OE. WU EE T XA G (Shewanella marisflavi ECSMB14101) A= #) %% & 75 5 J& 72 i 1L
(Mytilus coruscus) %1 B35 AR ASBE T SZIA L R AN W) B 29 1V Jo 5 3 0 88— A0 1 2R W IRk 175 = IR 7 T D
4 BB AR S AT T A v B RV VR A B L T AR ) o B JRE 5 i DL 4 e B AR S o R A
PIBA R M R C & BRI . SR R 7EER B T 223501 0.1,10.,20,30,40 .50 pumol/L F 7 />S5
2, 20 pmol/L 4K 1 1 B 5 % (T 1A BU T I A W M6E35 5 IS 7 s DL 4y Ml B 5 A8 2 B 07 de s L 2 9 e 4
DU A B 0 38 C S M A1 B 3 AR MV B R iR B e i KT B4 Z2 BB B 1 B A 32 R s vk 8 1 52
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Ay F, 2 iy 52 AR R AT P A, A S A 3 T 240
AR R AR B, 2R TR T B — A T 4
) A, 5 2 | DL 2K R A I v A= W B A 10 2 LA
Y5 B AR R A Y L RS2 R DL (Mytilus
coruscus ) Je— T WL 2O T W AE D) VR R
Y AT TG ME Bl W AR SR A, LR A 4y st
T E AR T AMEDL 2 B R b Y EE B
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TR AR X VE A DU KR
(Shewanella marisflavi ECSMB14101) 4= ¥y 8% 555
FIESENG D4 U AR SRR T sE e , AR SR
B A A R ) s AR 3 e N T K
FPERES TR EE AT T RSO0 AR Rl A
FE MM i AR C AN RS
D1 &)y B A2 AR RE T B SR, A RIS HEE A 7540
BiA 2L RS A e S A SRR

1 MRS TE

1.1 SEIEHHH

SEUS T IR A FULCTR 2 B8 A AR B SRAE ek
JEE o KRR AR T VR DO ) TR D DR B
(-85 MCCC 1 K03543), JEFEIA U1 4 U G
A N e I KK SR R A FR | 7e
(280.3+0.5) um, 72 = A (240.5£0.5) um., [ SRV 7K
(Natural sea water, NSW)H A #7 LA ST X
1, (122°46'E, 30'43'N) . A T. ¥ /K (Artificial
seawater, ASW) i ‘& 2 FE B 2e HT 42V ik, Hop
BRESTHE R 17.84 pmol/L , N\ TIE/KARES THEE X
HEHM0.1,10,20,30.,40 F150 pmol/L H£: 75564
1.2 KWAHE
1.2, 1 206 A Y wi el %

Z:7% YANG 5 1 775, H-80 °Ca K vk
FEAR R AG TE AR R 2R Al Al , 4lifb )5 BV v A FUIG A
FERp 2 Zobell 2216E AR #7E , 25 °C .200 r/min
PEIRBERTG AL RE 35 . B59% 18 hJS AU 3 500 r/min
() 5544 F B0 15 min, Z5BR BIE , H & R KB
JE 1 7K (Autoclaved filtered seawater, AFSW) Xif
PRRIEAT IR, B 3K, I 100 pL B4 R 7 B
100 18 )5 , B 1 mL i % P V% L 25 8 %8 0.22 um
VBN b, UE AR EE 0.1% WY BERE H 5 5 min, BT
il F . 7E OlympusBX-51 %¢ ) W #8841, I
A ELOE PR O ARV EE o R IR R ¢
ST R 20 mL 21 B 0 46 % B R 5% 10° cells/mL
(BRI A7 TC TR 236 (12 mmx38 mm) (1)
—RPEREFRML 64 mm( HAT)x19 mm (&) [+, F
A TG B 1 AR B R BUE 252 20 mL, 18 °C L B
M 2% N CE 48 he X F A SRR 5 A TEK
() B A S 56, T 6 FH 1996 7K A K A L D6 AR T 7K
FR B8 N T K X TR [R 8k 38 Tk B T
S A= ) 0 ST 6, o felt ] A T 7K Ay 080 5 K 5
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YR I K B e N T K
1.2.2 A=Wk B o 2 B T T4

27 YANG 5277k 58 48 h AWk
JEAE H S VA T TP 11 72 10 h 5, 78 0.9% Ay 2R B ER 7K
HE Y 3 YR F BRI TR, FH 0.1% A Y I B8 7 V0
Yeta il B, 7E OlympusBX-51 28 ) B iU BE BE AL T
B m YOI AN TR % (cells/om®) =X
TR AL (cells) /[ XIS Eho< XU AR (10 em?) | &
B30 EA
1.2.3  JE5EIR DL4h R B 3 AR 2

PR 48 h R AR R 2 56 20 mL
AFSW 20 2N D1 4y d i K B 5 35 L, JeA:
W IR 3 eV R B X R 10 g/mL 1Y '
I+ 1% & (Epinephrine, EPI) {E & FH 4 %f R | 7¢
18 °C RME AL T i & IR WL %S 24 .48 .72 I
96 h (I & AE BN, T E & AR (% ) =}
BB RS BB <100% , BE4 P 9N
1.2.4  EWpi MM B dn 4

%% GONZALEZ-MACHADO %5 [ J7 ¥
AT SR AR Y T A A 1 A W B B R AE
0.9% () R K H I P8 3 YR 2 BRTF B, T 0 50 pL
YUkt TAEW T A e gk 7 b, e g i A,
B Rl Leica SP8 5 £k 306 49 1 W S0 B% An
LASX H R L EG , HH 9N EE , Yekl
FHRGERIWE L,
1.2.5 AR CEEST

B P45 H36 A AR R, A 12 F
EPEE N LA ER A, BHRE I ER
W AR AN 12 A Y B K 8% )
BT A KENZEKR 1.5 mL O, B
% 1mL. 3000 r/min 0> 10 min, B35 5 K
A=W 4t (2 C ELISA KU 1) & 7F 450 nm 4k
LRI B IRERE g =
1.2.6 BdRgeitatr

{8 1 IMP 10.0.0 X5 B 2047 5 35 2 S Al
(2 KR 0.05) , BUR T FE R ARG AE by 2
22 W) R, 38 5 OriginPro(Version 2021) #f
17 Pearson AHICHE 3T, B0 AN [R) K 28 IR 2T,
4y B AR A R 5 A W0l R A R R M Ak
Yy MR 2R C B i 2 (B 1 AH G , DL P<0.051F
B EER B 2. Image TR A
A
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W R, A5 BRI TR A BU IR AR W 7 5 i DL B 8 2 B8 T B 2 ) 71
F1 BAERERRERALBER
Tab.1 Laser confocal microscopy fluorescence dye information
. . vz BE \/T\C[Il ¥ 2.
ok i ) 17353 _ j‘u)lt)ik
. Concentration/ Detection wavelength/
Dye Stained substance
(ng/mL) nm
JI G T R PRI A .
Concanavalin A, oo 944.8 400.0~700.0
. . a-polysaccharides
tetramethylrhodamine conjugate
- S Tl Sz gt x| 4
F/J\ﬂ%fj/h'}cjlﬁialilu] M2R Bz*ﬁ ' 189.0 400.0~560.0
Calcofluor white M2R B-polysaccharides
LB A\ e kE-3,3,3",3
| R A ik SRy
VAT RV S IR 79 645.0~700.0
1,1'-dioctadecyl-3,3,3',3'-tetra- Extracellular proteins
methylindodicarbocyanine perchlorate
L ps /27 figs i N =) . =
SRAFLIOLE (D HIAh P ros 400.0-700.0

Fluorescein isothiocyanate isomer |

Extracellular lipid

2

45

2.1 BRBAKMALSKEREEYHELE
JAZ) 5196 h 5 , NSW A= ¥k st 1t 4y o jfs 25
AT N 44.17% , ASW 25 1) Bl I 1 &)y el o
HAEBHESF RN A4333%, X HENSW 5 ASW £

TR T AV BUR A B B ARBTG5 R, St

60 ¢
3 a
< =
E Sodo0f
B 52
ju 5 &
- = 9
E % g 20 +
2
b
TH OHE LR AR N TIEK
Blank EPI  NSW  ASW
(a) SEHAbFRLR

Experimental treatment group

B & 3R s 9 5 0 B 35 Pk 25 5 (P>0.05) . 55
X B ZHAH HE , NSW FIT ASW 85 55 4 A= 49 5 i 14
P R 4l A AR S S R (P<0.05) , LA
la; #) B B % N 5.00x10° cells/mL 5 0L F
NSW 35 5% 14 A= 1 94 B 20 T %% 5 R 5.10% 107 cells/
em’, ASW 5% 57 i A= ) 4k % 400 1 %85 B R 5.21% 107
cells/cm’, — 5 [R]JC g & 255 (P>0.05) , VL& 1b,

T 6.0x107 1

&

m’)
I
o

4.0x107 1

M

Bacterial density/(cells/c

2.0x107

0
BRI AT
NSW ASW
(b) SR kb B

Experimental treatment group

235 EURVE 1R 2300 g BT B AT B 5 18 SR TR A A ORI KRS T8 M8y A0 B = 9 W 455 5 40y Hh B PR 2 D05 200 T 2 2
N TR K R AR N T RCIRAS T BB A T 2 ) 7S 2y B A 2 DL S AT R T . PP iR 28 i B 07 3B O 3 25 S A S ke, A1
R Z M TE2E 5 (P>0.05) , AL Z [ 4778 .35 22 5% (P<0.05)

Blank and EPI are used as negative and positive controls, respectively; NSW is the induced larval settlement and metamorphosis and bacterial
density of bacterial biofilms formed in natural seawater. ASW is the induced larval settlement and metamorphosis and bacterial density of
bacterial biofilms formed in artificial seawater. The letters above the error bars in the graphs are a reflection of significant differences. The
same letter represents no difference between groups (P>0.05) ; different letters represent significant difference between groups (P<0.05).

1 NSWHIASW R AR E SEENAEEE

Fig. 1 Inducing activity and bacterial density of the biofilm formed in natural seawater and artificial seawater

2.2 AESREFIREXTE YR E 2 E RN

TE B TR A0 Uf %5 S 5%10° cells/mL R, ASW
P R B Tk B R 20 pmol/L I, A= 1w M 4 1 2%
JE e, 3580 6.61x107 cells/cm®; ASW R4k B 1
W R 0 pmol/L B, A5 )4 RS 200 127 %% i 34 1) 6.58
107 cells/cm?, 54K E TR 20 pmol/L 4544 1Y
G P % B =2 (0] TG ik 2 22 5% (P>0.05) 5 25 ASW H 1)

BRES TR BE R 50 umol/L I, A= 1y JE 400 141 %5 35 de
15,5 3.93x107 cells/cm® (E 2) .
2.3 ARBBTFREGEMHEBEHEMETS
BEENHN

A% 596 hJ , ASW H A2k B ik Hy
0 pmol/L ], A= ¥y 9l B &)y [ 3 22 5 2 R h
29.17% ; Bk 2§+ W B Tt 22 20 umol/L, B 5 A8 25
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72 B S (T & SR N = R 1 34 &

7 ARIR B e, SRR TR 0 pmol/L Y
HEADFEFFMLTHE T 62.86%; 8k 5 11 T+
15 2 50 pmol/L, A= W By i B 25 A8 A58 F0R AL
$927.50% (K 3),

8.0x107

6.0x107
b
Bl
i

==
S

4.0x107

2.0x107

Bacterial density/(cells/cm?)

Orélﬁi.i‘ﬁzéﬂ(o 1 10 20 30 40 50

NSW N T K s TR BE
ASW ferric ion concentration/(pmol/L)
B2 HBEFRENEYERARZEZE

Fig.2 Effect of ferric ion concentration on bacterial

density in biofilms

SOHmI 1 50umI 7 |

60 -
s
e
]
#EZ40)
%= 7
LEE
T
ﬁg% S 20
=3 g
w3
Q
E 0
QO e 0 1 10 20 30 40 50
B ENSD  ATmkEkE TR
f%\\,,,¢&§~;% N IR(5 Y/ S N
&’ L) "<="ASW ferric ion concentration/(umol/L)

B3 HEFRENEVEESSHHMETSHNZIG
Fig. 3 Effect of ferric ion concentration on biofilm-
induced larval settlement and metamorphosis

2.4 FEIHSBEFIREITEYH RS S PR RN

1 2o e SR A W U SR M A 2 (R T
IR T ) & B, Bifi 45 4K 15 W FE AN O pmol/L 15
%50 umol/L, A= Wy 4 S 1% L o o Z2 4 (1] 4) F1 B
Z R (K5 Ao B 22 7 (P>0.05) .

50 me 5 50 me

50 pm

(IR

11RFNSW,2-8 4% Ilzz’fs‘%%s%r& 0.1.10.20.30.40 150 pumol/L (1128
1 represents NSW, and 2-8 are groups with ferric ion concentrations of 0, 1, 10 20, 30, 40, and 50 umol/L, respectively.

BRI  E9#HIE -5 CLSM B
Plate | CLSM images of a-polysaccharides of biofilms

SOHmI 1 SOHmI b 50me 3

SOumI 5 SOumI 6 SOp.mI 7

1RFENSW, 2-8 43 2Bk B F R 0.1,10.,20,30 .40 71 50 pmol/L (92 51
1 represents NSW, and 2-8 are groups with ferric ion concentrations of 0, 1, 10, 20, 30, 40, and 50 umol/L, respectively.

B £ - HE CLSM E
Plate [ CLSM images of B-polysaccharides of biofilms
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1500

20 pmol/L , Vi Ay BL IG T A= Wy v S A b 2 1 A= )
w3 [ TH(P<0.05) , PLI A= 4 #4025 1 A
Ykl 61 032.80 pum®; ASW H A8k B T3k 155 T
%50 pmol/L, A= pk I 71 2 1 28 i 3 T R

1000

Ay
Biovolume/pum?

(P<0.05), WKl 6
500
1500
0
EPSE3 0 1 10 20 30 40 50 ME 1000
NSW N THEK RS TR o
ASW ferric ion concentration/(umol/L) ] §
B4 EWEEe-SHENE R
Fig.4 Biovolume of a-polysaccharides of biofilms -3
2.5 ARE%EFREXEVMHERIMNERRFN 0
3 oo SR A W B S A A 1 (R T ) HeMEA 0 1 10 20 30 40 50
NSW oS B ke T
KB, ASW R B T U O 1 pmol/L B, g AT IR
< . o ASW ferric ion concentration/(umol/L)
T Ay BL DG TR AR W) B AR A 38 1 i AR i D

E5 E£YHE-ZIEEYE
Fig.5 Biovolume of B-polysaccharides of biofilms

79 385.88 um’; ASW F UK FIkIEFH & =

1{RFENSW, 2- SQEUE«’Eﬁm%&Fﬁo 1.10.20.,30 .40 F1 50 umol/L AY£E 51
1 represents NSW, and 2-8 are groups with ferric ion concentrations of 0, 1, 10, 20, 30, 40, and 50 pmol/L, respectively.

BRI E##ERMESNER CLSM B
Plate [ CLSM images of extracellular proteins of biofilms

80 000

60 000

=N
0

40 000

E27]

Biovolume/um?

20 000

0
EES( Y 1 10 20 30 40 50
NSW N TR TR

ASW ferric ion concentration/(umol/L)
Eeo E£WHEMMIEBENE

Fig. 6 Biovolume of extracellular proteins of biofilms
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2.6 AEEEFIKEXEWHIRIEINE SIS0
T8 o R AR B U R M A IR 2 (IR RR IV )
B, Bk B N O umol/L F 5 2 50 umol/L,

PRI RS A LSS A i ) O e 3 k2 5 (P>
0.05), WLIZ 7.

SOme

50 um 6

[ I

s

[E—

50 pm SOp.mI

1L FENSW, 2-8 43 il -

R T R 0.1.10,20.,30.,40 F150 umol/L A ZH 51

1 represents NSW, and 2-8 are groups with ferric ion concentrations of 0, 1, 10, 20, 30, 40, and 50 pmol/L, respectively.

ERRNV  AEH@BERSMEZE CLSM Bl

Plate [V

800

600

400

A=y
Biovolume/um?

200

0
EE Sl 1 10 20 30 40 50
NSW N THER R T
ASW ferric ion concentration/(pmol/L)
E7 S£WEERIMNEEREYE

Fig. 7 Biovolume of extracellular lipids of biofilms

2.7 ARASBFREMNEVRREABBECH
A

T8 Ao T W A i £5 2R C BLISA 571 & A
FEN (AR B8 Vi B 355 5% 2% F T 10 A 40 e A b 4
M e 2% C 1 EAR 8 & I, WV A BUEC TR AR ok
JR A (2R C AEBR R T 0 pmol/L i Fe /b,
"k 52.09 nmol/L; £k & - ¥ & T & % 20 pmol/L,
AWk IR A0 €6 2R C B i s, 5 0 pmol/L SE 5
HMAEYHEEARMARCEEML AT
12.58% ; Bk B F W 2 7t 1= 2 40 pmol/L, i (8
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The CLSM images of extracellular lipids of biofilms

C &R To ] . 22 57

70

-(P>0.05), ULIK 8,

EOr §

ANf o,

Cyt C concentration/(nmol/L)

ki O 1 10 20 30 40 50

Y N TR T

ASW ferric ion concentration/(umol/L)

B8 HEFRENEVMERABMER CHZM
Fig. 8 Effect of ferric ion concentration on Cyt C of
biofilms

2.8 HHMELTERSEVWIEEAR KD HEXE
S

A A A R ST AT (1 9) , 4 U AR 3
REEYPERSMEAMARORECTERE R
FER O (P<0.05) 5 It Ak, 4y s B 25 A48 2555 5 4
PR B o 220 M A1 R BT 1 o 2 IE AR O
5 B-ZHEn & R UM DG I (HAH Gy
RIKBN Gt i E MK (P>0.05) .

C7
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paliob- Al 75

Settlement and
metamorphosis rate

Settlement and
metamorphosis rate

R 2
Bacterial density

YT B
Bacterial density

M ERCT

Cyt C concentration

a-Z

a-polysaccharides

B-ZHi
B-polysaccharides

fshE

Extracellular proteins

oBNil-ES

Extracellular lipids

QH}H@E?C [&] E

Cyt C concentration

‘ o-polysaccharides - 0.2

a-Z Ak

-0.05
B-polysaccharides

oom o@og

1.0

0.8

0.6

0.4

B-Z 0

- —0.2
JMashaE H =
Extracellular proteins 04
@ MasEE -0.6
Extracellular 11p1ds

-1.0

*FRTR SN R AT R TE2E 5 (P<0.05) BTN IE R AL, 2L IEAR G, i G B G

*means significant difference compared with the group (P<0.05) , numbers represent correlation coefficients, positive correlation in red,

negative correlation in blue.

B9 [E5 0D E

SEEMHBEAMRE S ER S

Fig. 9 Correlation analysis between the settlement and metamorphosis of M. coruscus and the composition of biofilms

3 e

3.1 B#AEKINALEKIIEE

AT B TR 58 8K B 1 B 01 v A BL I
PR A W0 BSR4 175 5 SRR 78 i DL 4y s 2 AR S
FHE T Y52, D] I 80 5 K 8 - R 2 R A B 9 B i
P Z— . TENSW H B+ & i L H 4%
P, K F ASW R4 NSW ] LS B 042k 5 1 ik
FERGHEVH T o M, B 2D BROE S UE ASW 7E A
VI BT 1 S 175 T 4y U 36 A8 25 0 T A 80OR
HEHNSW —F., SLIE R PR, 5 NSWAH LI,
ASW TE XV Ay BL G I A= W g B i 5175 =2 40
B E AR S s L, R E T E .
I, ASW AR A R B A BT, T A SE g v
DI NSW 47 5 Z2 1% SL BRI 5Y o
3.2 HBEFNHEEEYHIERERI

YT A W) B R — A S R, E
TV 4 TR B A R AR I, B S o M 2 R
T S ML AR5 W, 188 BT 18 A A A g
T 3o PR P Bk B 6 L4 H A T R B Y
WA o kB VR BE AR B IS 0 T, 4 B 0 i 25 3K AT

(Staphylococcus aureus) Ji/V> 1 Z2 05 41 it 8] %5 BT
R IE N, B0 P B LR 10855 . 2k
VR B A, Bk 3 3 il B e DN L Ab
ZHER A AR 3E T 2 5 235 i R (Staphylococcus
aureus ) £ W) B RE TR W27 5 4 2 {155 ML TR Ps] 45
DA 1 e S [ F AmeZ (19323832 26, B
ZEWERR A LD, MLAh 20 Psl & LR 2
{EL 32 ey 4 R e 32 0 o 0] ¢ Al P TR A ) B BT
B A AR R I, kS i = ald i
AT T 40 TR A 0 S I 1, O FLBR B - R
M) A= ) B S v () B A 22 W S . ARER T LA B
GE, AW XA T BRI T
A BU IR TR A= ) 1 B rh 4 i 6, 3R C S5 A AR 1T Y
i, AN ZE AR BT AR SZ B . Ay UK
J& (Shewanella) J& IR (145 5%, X — I 4 42 fit
THMRE R, ALREEBE - REAE&REER
BT A 22 [ T [R] st 2 L T PR A P Y
BRI AT AR AP, & IR
A ) o LAl hy R AR A 2 R I R AR

FROIEHESAEENAMRGRE CEAD, D
FE XV A BU EC R VAT 2 FE D 4L 1, % 30 HLAT
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FER AR CTIREREA ™ L, A5
XV A B DG T A 0 B 00 £ 3R C %
e, HE R [ 52 B R B 1 Uk Y 5 25 )
(Kl8),

EAE A T A, YR IR E e
0 umol/L i}, REFAEE H JL-F AAAAE R IC & Y
T, M VE A BL DG TR A 9k 5 A 1 %% R A 5K B A
X K o AR SERY R TR (Fe'<
0.1 pmol/L) FE LT , AR L 8% BRIH ( Streptococcus
mutans ) 4= P ¢ Y I RE 738 5, BR A = 5 S
TR AR R R A . XA ELRRTE Y X R )
S B FR DTS P B o 2 PR R A TR A T AR
AR ELAETE . Do oh B A e Uk B A ek
A5 A TR R R A AR E A 2RI iR
AR, EEOLT  RANR AR e A 500
FE ) R %% AR DR I B T 5 4 %
ZRIANFIE HHEOCH B ERY R FRRA
R AEARBRGE Y, Bk B Uk R AR ks e T A
P RS AT RE T, X 4 2 05 5 B A I T
LWL IEEDAD - ALE
3.3 SBFMNAREYHEFSEERN4H
Pt & A EE 10

20 T A= ) 9l B AT 5 5 T B HE Sh W B S
SHIRE ST, HAAN RS YR I B vh A 455 i
BRSO R o2 B OB
( Pseudoalteromonas luteoviolacea) GEW% 77 11— Fh
JiL A1 TR A B AR A5 A B B L i R AR SR A R
(Hydroides elegans )Wl & 282517, AR 28 25 HL L
W (Pseudoalteromonas marina) £ %) %% i 7] L) 38
SUNRECIE VA PN FEA N Bt A 1P 2
BRI R S e IR DUREE AR L s
DA 2 B {1 58 65 . L AT 6 AN [) 9k 32 45 5 - 1Y)
SE R, AR R SRR T AN Y oy
W, S A JER S G DL L AR AR SE
BRES T U BE R 20 pmol/L B}, P 7 LI R A= 9
PR AR S T R B s, R A A R C
T Ik Bl i m KO O B S MR AR S SR A2 4
R G5 A DRI SA S BR 45 S , i
T A BU G PR AR 0k B T BB 3 I A i £ 2R C Ok
FIESEMR DU E A2 . SR, B FirEk /0 48 bR 4 i
B2 CREWS IS 2 ICH HES W B 6 28 A5 1 L 45IE
o MMLEER CIZAETE T oW HEY) EY
PN, 32 BEAE T R 2 B R 20 R O T A AR i
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Effects of ferric ions on the capacity of Shewanella marisflavi ECSMB14101
biofilms to induce the settlement and metamorphosis of Mytilus coruscus

TAO Yu'**, MA Fan'*?, PENG Lihua'*?, LIANG Xiao"**, YANG Jinlong'**

(1. Inernational Research Center for Marine Biosciences, Ministry of Science and Technology, Shanghai Ocean University,
Shanghai 201306, China; 2. Shanghai Collaborative Innovation Center for Cultivating Elite Breeds and Green culture of
Aquaculture Animals, Shanghai Ocean University, Shanghai 201306, China; 3. College of Fisheries and Life Science,
Shanghai Ocean University, Shanghai 201306, China)

Abstract: To study the impact of ferric ions on the ability of Shewanella marisflavi ECSMB14101 biofilms
to induce larval settlement and metamorphosis in Mytilus coruscus, single bacterial biofilms cultivated with
different ferric ion concentrations were used to induce larval settlement and metamorphosis. The effects of
ferric ion concentration on the inducing activity of larval settlement and metamorphosis, bacterial density,
extracellular polymeric substances, and cytochrome C content of S. marisflavi biofilms were analysed.

Results showed that among the seven groups with ferric ion concentrations of 0, 1, 10, 20, 30, 40, and 50
pmol/L, the biofilm of S. marisflavi cultivated at a concentration of 20 umol/L exhibited the highest
inducing activity. Furthermore, at this concentration, both the bacterial density of the biofilm and the
levels of extracellular proteins and cytochrome C reached their peak among all seven tested concentrations.

Extracellular polysaccharides and lipids were not significantly affected by ferric ion concentration. It was
shown that under the effects of ferric ions, S. marisflavi biofilms regulate the larval settlement and
metamorphosis in M. coruscus by modulating the production of extracellular proteins, including
cytochrome C. This research offered a solid theoretical foundation and served as a valuable reference for
the in-depth investigation of the molecular regulatory mechanisms underlying larval settlement and
metamorphosis in M. coruscus. Additionally, it contributes to the understanding of interactions between
shellfish and bacteria.

Key words: Mytilus coruscus; settlement and metamorphosis; Shewanella marisflavi ECSMB14101;

ferric ions; cytochrome C
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