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Abstract: [Background] Biofilms as the main existing form of marine bacteria are related to
the settlement and metamorphosis of marine invertebrates and regulated by quorum sensing, and
thus it is of great significance to understand the relationship between quorum sensing, biofilm
formation, and marine invertebrate metamorphosis. [Objective] To explore the relationship
between quorum sensing, biofilm formation, and settlement and metamorphosis of Mytilus
coruscus by adding quorum sensing inhibitors. [Methods] Different quorum sensing inhibitors
(2-5H-furanone, 2-4-thiazolidinedione, pyrogallol, furanone C-30, and coumarin) were applied
to Shewanella marisflavi, and the extracellular polymeric substance content of the biofilm was
observed by confocal laser scanning microscopy (CLSM). With M. coruscus as the model, the
effects of bacterial biofilms interfered by quorum sensing inhibitors on the settlement and
metamorphosis of M. coruscus were studied. [Results] Quorum sensing inhibitors decreased the
content of extracellular a-polysaccharide and protein in the biofilm of Shewanella. Furthermore,
the post-larval rate of M. coruscus was decreased. [Conclusion] The quorum sensing system of
S marisflavi can regulate the extracellular polymeric substance content of the biofilm, thus
indirectly influencing the settlement and metamorphosis of M. coruscus.
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Table 1 Quorum sensing inhibitors and target

signaling molecules!*”!

Z R RO R ARG 50T

Name Optimum Target signaling
concentration  molecule
(mol/L)

2(5H)- "5k e i 10°° Al-2

2(5H)-furanone

2-4-15E M hg ] 107 AlL-2

2-4-thiazolidinedione

4B =M Pyrogallol 107° Al-2

R C-30 107 AHL

Furanone C-30

¥ 5.2 Coumarin 107 AHL

AHL: Xk 2228 R M Ik
AHL: Acyl-homoserine lactone.
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()2 JhE R £h R R ) . S. marisflavi 5 il 71 3 7]
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B')o Rl AN [ W L-2A S A AR o R 2, Fi
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Jubl, T B YL 5 min, Z808KVE
TR S T B BE W (1%) e 0 1 s, 281K P
TR AR (100}) MEEIFHA IR
19 ESHFEEMNBMERRNYHT
SEYFZ M
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FEAIC 48.55% (&l 1A)o AHEE T 5 — 20 BR A= 4t i
FA) B JEE (583 m), 8 1 i 500 T o A A 4
JIES JEE L 347 B 35 R 1R (P<<0.05), %005 5t 5 3 1Y 4K
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RSN =52, Ml CLSM &L, o Zh
SRR TN I 00 64 A (S 077.22 pm)
¥ 8 2T B (P<0.05), AT kil C-30

(2 078.43 un’ )RR BN B, T 59.06%
(& 2).
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B ZHERIE NN

I EIFS S marisflavi A= 1) 9% 5 it 1
B MG UK 3 iR, B MK T AREIN
31 390 1 200 B A 0 B B G (2 AR 1k (P>0.05) o
2.4 BEORRR N HDH I X 48 B A S R B Sh
EA=ENEAl

iRt pE AN E R A 4 R, TR
IR IR C-30 1 41 TR A= 4 R A1 B 11 o
TG A5 E(P>0.05), TN N 2(SH)- W MR il |
FHE ., A 2-4-1Em e — i 1 40 T A=
W M Ah B 1 B T R (P<0.05), Hop
TN I 2416 I8 e ] 1) 24 A1 A 2 0k RS I 4 2 1
FrH(612.36 um’)AR ki Ry B 3 (P<0.05), F%
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2.5 B RR N HDHI 3 X 4 B A I RE B Sh
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il %t B AR B B A s R, IR
PR IR C-30 1 4H TR A= ) 4 RSP A1 g o 5 o
(254.47 um®) B2 FTH(P<0.05), 8401 3.85 i
T V% 100 JEC At 0 A0 390 £ S92 26 41 4 A7 A= 00 0 R L
Jig o 5 ¥4 T . 3 A 1 (P>0.05)
2.6 BARR N HNH 5T 3T 20 B A 44 PR e Sh
2% 18 A R R B9 22 i)

WKL 6 Fr, WS IS [R)FEAA SRy 41 i 550 7
o B A e B A R R R R Y B T R
(P<0.05), H:rp a8 Jin 4B — 5 4 40 B8 A= 4 0t A
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Figure 1 The effect of quorum sensing inhibitors on bacterial density (A), membrane thickness (B), and

staining image (C) of biofilms. Shewanella: Single shewanella biofilm without added inhibitor. Different
lowercase letters indicate significant differences between columns (P<0.05). The same below.
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Figure 2 The effect of quorum sensing inhibitors on staining images (A) and biomass (B) of extracellular o
polysaccharides in biofilms. Shewanella: Single shewanella biofilm without added inhibitor.
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Figure 3 The effect of quorum sensing inhibitors on staining images (A) and biomass (B) of extracellular 3
polysaccharides in biofilms. Shewanella: Single Shewanella biofilm without added inhibitor.
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A
Shewanella 2(5H)-furanone 2-4-thiazolidinedione
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Figure 4 The effect of quorum sensing inhibitors on staining images (A) and biomass (B) of extracellular
proteins in biofilm. Shewanella: Single Shewanella biofilm without added inhibitor.
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A Shewanella 2(5H)-furanone 2-4-thiazolidinedione

Pyrogallol Furanone C-30 Coumarin
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Figure 5 The effect of quorum sensing inhibitors on staining images (A) and biomass (B) of extracellular
lipids in biofilm. Shewanella: Single Shewanella biofilm without added inhibitor.

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



3432 A F Rk

Microbiol. China

>

Shewanella

Pyrogallol

2(5H)-furanone

Furanone C-30

2-4-thiazolidinedione

Coumarin

%.5 200 ;
2 200}
®E
g
T 100}
2
o
g
g
Q 0 L
e Ha

Bl 6 R4 RR RN £ MR AT R ER S & B R (A)FIZ EB)RIRNT  Shewanel la: R Al 57 Y

By U D2 TR A ) i

Figure 6 The effect of quorum sensing inhibitors on the staining image (A) and content (B) of biofilm with
colchicine. Shewanella: Single Shewanella biofilm without added inhibitor.
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Figure 7 Effects of biofilm on larval settlement and
metamorphosis of Mytilus coruscus after quorum
sensing inhibitor interference. Shewanella: Single

Shewanella biofilm without added inhibitor; Blank:
Clean slide; EPI: 10™* mol/L adrenaline stimulation.
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Figure 8 Effects of quorum-sensing signaling molecules on larval settlement and metamorphosis of Mytilus
coruscus. Blank: Autoclaved filtered seawater; EPI: 10* mol/L adrenaline stimulation.
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Post-larvae
Post-larvae
Bacterial density
Bacterial density 0.047
a-polysaccharides
a-polysaccharides | | 0.159
B-polysaccharides
B-polysaccharides —0.246 -0.136 0.110
Protein
Protein  (0.476%* 0.202 0.280 -0.205
Lipid
Lipid 0.110 0.192 -0.273 -0.243 0.390% .
T . : . ., e
-1.0 -08 -06 -04 02 00 0.2 04 0.6 0.8 1.0
9 EXWRIMETSE, BEFEEREIN =Y BEXESH KRB ZEHAIC(P<0.05); **
R M B 2 PEAH 5 (P<0.01)
Figure 9 Correlation analysis among post-larvae rate, bacterial density and extracellular polymeric

substances. *: Significant correlation (P<0.05); **: Extremely significantly correlation (P<0.01).
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