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Tablel. Componentsof EPSin biofilmsand their function in biofilm formation and development

Component

Function

References

Exopolysaccharide

Proteins

eDNA

Other components

Adhesion

Aggregation of bacterial cells
Cohesion of biofilms
Retention of water

Protective barrier

Sorption

Nutrient source

Sink for excess energy
Binding of enzymes
Adhesion

Aggregation of bacterial cells
Cohesion of biofilms
Protective barrier

Sorption

Enzymatic activity

Nutrient source

Electron donor or acceptor
Binding of enzymes
Adhesion

Aggregation of bacterial cells
Cohesion of biofilms
Nutrient source

Exchange of genetic information
Adhesion

Sorption

Nutrient source

Electron donor or acceptor

[14,42-44]

[14,42]

[14,16,42,45]

[14,42]

ﬁotic facters
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- Bacteria A
- EPS
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-};Jutrients >y e EPS  gps
- Temperature / A
Light T \\ = Eps  EPS

S then Bacteria
« Salinity Diatom EPS \
« Metal ion p L Y

/' //
Quorum sensing )
k Phycosphere nlche/
1 SERRMES EPS REE

Figurel. Schematic illustration of the phycosphere environment and EPS!®.
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Advances in extracellular polymeric substances in phycosphere
environment
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Abstract: Microalgae releases extracellular substances around the cell to form a unique algal microenvironment
called “phycosphere niche” that attracts a large number of bacteria to colonize. The algae-bacteria interactions are
very complex involving multiply material exchanges and information communication. Among the algae-bacterial
relationship, extracellular polymeric substances (EPS) serve as a bridge for matter flux. Both microalgae and
bacteria can produce EPS, and the production process is regulated by many factors. In the phycosphere
environment, EPS play important ecological roles, such as participating in the formation of biofilm, affecting the
algae-bacterial symbiotic structure and regulating the composition of microbial communities. In addition, as an
important member of EPS, transparent exopolymer particles (TEP) mediate the conversion of dissolved organic
carbon into particulate organic carbon. This profile made TEP is an important regulator, participating in marine
carbon cycle. In this review, we focus on phycosphere niche, and summarise the newest advance in EPS production,
composition and effect factors. Meanwhile, the ecological roles of EPS in marine carbon cycle have also been
discussed, to provide reference for better understanding the organic matter properties and algae-bacterial behavior
in the phycosphere environment.

Keywords: extracellular polymeric substances (EPS), phycosphere, agae-bacteria interactions, biofilm,
carbon cycle
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