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microbial symbiosis, competition, and cooperation under environmental stress, and toward to form a
distinguished microbial ecological environment. The basic of such behaviors are the cell-to-cell
communication among microorganisms, with signal molecules as the mediators. In this review, we
systematically introduced the present researches relate to the phycosphere characteristics, cell-to-cell
communication and the mechanism underlying signaling molecules transportation. Especially, we
discussed the bottle-neck issues on understanding the trace signal molecules. We also verified the
effects of gram-negative bacteria and microalgae phycosphere signal molecules on the regulation of
microalgae gene expression pathways, based on the current research status of cell-to-cell
communication in the phycosphere. Finally, research limitations on cell-to-cell communication in the
phycosphere was summarized, and potential further studies were indicated. This work aimed to

stimulate some ideas on the microbial ecology in phycosphere and microalgae biomass energy

production.
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Table 1  Several typical signal molecules of phycosphore cell-to-cell communication and their functions
Cell—to—cell communication Signal molecules name Composition Function References
in phycosphere
Microalgae-bacterial C6-HSL od Promote/inhibit  [38]
P - the growth of
C8-HSL . {;,/o 0 algae cells [40]
~ \g h
C10-HSL o 3 [41]
\v/'\{\{'
Microalgae-fungus 3-0x0-C12-HSL o /0 jl) 0 Inhibit the [54]
L/y!‘\g' formation of
Farnesol - fungal hyphae [51]
OH
Microalgae-microalgae 1-naphthylacetic acid . “\‘y o Promote the [64]
% ’ growth of algae
—/ o cells, accumulate
3-indolebutyric acid (\) ) lipid, improve [64]
on ANH photosynthetic
Zeatin oM efficiency, etc. [65]
NN
N H
Auxin N [65]
OH
720
GA PN [65]
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Quorum sensing molecules stress
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