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Abstract: Microalgae are a group of photosynthetic microorganisms, which have the general

characteristics of plants such as photosynthesis, and some species have the ability of movement which
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resembles animals. Recently, it was reported that microalgae cells can be engineered to precisely deliver
medicine-particles and other goods in microfluidic chips. These studies showed great application
potential in biomedical treatment and pharmacodynamic analysis, which have become one of the current
research hotspots. However, these developments have been rarely reviewed. Here, we summarized the
advances in manageable movement exemplified by a model microalgae Chlamydomonas reinhardtii
based on its characteristics of chemotaxis, phototaxis, and magnetotaxis. The bottlenecks and prospects
in the application of microalgae-based tactic movement were also discussed. This review might be

useful for rational design and modification of microalgal manageable movement to achieve targeted

transport in medical and other fields.

Keywords: microalgae; flagella; tactic movement; targeted transport; Chlamydomonas reinhardtii
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Figure 1

The rhodopsin-induced ionic processed in Chlamydomonas reinhardtii®”. R: rhodopsin; VGFC:

voltage-gated flagellar channel; VGKC: voltage-gated potassium channel. The figure is modified based on

Hegemann P, 199787,
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Figure 2 The approaches of engineering magnetotaxis in C. reinhardtii. (A) Terbium iron-based
magnetotaxis. (B) Incubate the cells with microwave iron oxide particles, and enable the magnetotaxis of the
cells through electrostatic and hydrophobic interactions. (C) The representative structure of magnetic beads:
the inner core is polystyrene (PS) modified with iron oxide nanoparticles (IONP) and the shell is a
multilayer of poly(allylamine hydrochloride) with positive charge and poly(sodium 4-styrenesulfonate)
with negative charge. (D) The carboxyl group on the cell wall of microalgae was activated by
1-(3-dimethylaminopropyl)-3-ethylcarbodiimide (EDC) and produce amine active ester (NHS) under the
catalysis of N-hydroxysulfonylsuccinimide (Sulfo-NHS), which interacted with amine functionalized
magnetic beads to form covalent amide bond and complete magnetization.
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