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The influence of quorum sensing inhibitors against marine
functional bacterial biofilm formation

ZHAI You-Peng DONG Kun-Ming ZHOU Hui-Ru
DING Bi-Ting MIAO Li"

JIANG Yun

(School of Environmental Science and Engineering, Yangzhou University,
Yangzhou, Jiangsu 225127, China)

Abstract: [Objective] To study the influence of natural quorum sensing inhibitors (QSI)
against marine functional bacterial biofilm formation. [Methods] Some marine bacterial
strains, which could induce the larval settlement of fouling organism, were regarded as target
bacteria. Through adding natural quorum sensing inhibitors into the target bacterial cultures
during their biofilm formation process, the influence of QSI on the biofilm and planktonic
bacteria quantity, biofilm morphology as well as the surface extracellular polysaccharide were
studied. [Results] Furanone and pyridine significantly inhibited the biofilm formation of all
target bacterial strains at the concentration of 50 mg/L, with the inhibition rate of about 80%.
However, indole, penicillanic acid and coumarin exhibited good inhibitory activity only at
higher concentrations of 800 mg/L. The results of growth inhibition experiment showed that
the inhibitory activity of QSI molecules on target bacterial biofilm formation was much higher
than them against planktonic bacteria growth at the same concentration, which indicated that
the biofilm formation inhibitory effect of QSI molecules was mainly due to their interference
on the quorum sensing system of target bacteria. [Conclusion] This study confirmed that QSI
molecules may play an important regulatory role in marine bacterial biofilm formation process.
The biofilm induced larval settlement of fouling organisms might be indirectly inhibited
through the addition of QSI, which may lead to new anti-fouling substances from another point
of view.
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Fig. 1 Influence of QSI against target bacterial biofilm and planktonic bacteria count
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Note: From A to E are the influences of furanone, pyridine, indole, penicillanic acid and coumarin against target bacterial biofilm bacteria
count; From a to e are the influences of furanone, pyridine, indole, penicillanic acid and coumarin against planktonic bacteria count.
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Fig. 2 Mesure target bacterial growth curve and antimicrobial activity
F:F.B.Y.Q.X.D.,C. MAKIKIEHG 12.5 mg/L kgl FIntLneE . 400 mg/L fmsIWE . HELER . 7 52 . I AIX IR DMSO
FRBA P X R B,

Note: F, B, Y, Q, X, D, C, M indicate 12.5 mg/L furanone and pyridine, 400 mg/L indole, penicillanic acid, coumarin, solvent control

DMSO and negative control methanol, respectively.
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Fig. 3 Influence of furanone against target bacterial biofilm formation
TE: A-D SRR S HOEHIR T, TR 400 1, E-H Ul Bali A, oKk 30.0 KA, IZE AR R FIPEXT IR, 50

25, 12.5 mg/L F{mR IR AL 2.

Note: From A to D are lens photos of crystal violet dye (400x); From E to H are scanning electron microscopy photos (30 000x%);
From left to right are negative control, 50, 25, 12.5 mg/L furanone treatments.
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Fig. 4 Inhibition of EPS production of target bacteria
with QSI at different concentrations
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Note: From A to E are the influences of different concen-
trations of furanone, pyridine, indole, penicillanic acid
and coumarin on the EPS productions of target bacteria
biofilm.
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