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Research progress in microalgae resistance to cadmium stress

KONG Xiang-Xue LI Bao-Zhen YANG Jin-Shui’

(State Key Laboratory of Agrobiotechnology, College of Biological Sciences, China Agricultural University,
Beijing 100193, China)

Abstract: Compared with traditional methods, removal of heavy metals from water by biosorption is
a more economic and environmental friendly technology. Microalgae have become a potential
biological adsorbent for their low cost and high adsorption rate. To evaluate the potential application
value of microalgae in the removal of cadmium, the mechanism of microalgae resistance to heavy
metals needs to be analyzed. This review summarizes the microalgae species resistant to Cd, the
effects of Cd on microalgae growth, photosynthesis and cell structure, the mechanism of extracellular
adsorption and intracellular accumulation, and the cadmium resistance gene regulation. It is of
reference value for further heavy metal removal researches.
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Table 1 The comparison of Cd removal by different microalgae

pH

Algae Cd removal (mg/g) Year
Navicula pelliculosa - ~0.025 2009
Diatom Planothidium lanceolatum 7.0 275.510 201211
Chaetoceros calcitrans 8.0 1 055.270 2012
Phaeodactylum tricornutum 8.2 67.100 2014
Scenedesmus abundans 8.0 574.000 20094
Green algae Scenedesmus obliquus 7.0 0.087 20094
Desmodesmus pleiomorphus (ACOI 561) 4.0 85.300 2010
Desmodesmus pleiomorphus (L) 4.0 61.200 2010
Tetraselmis suecica - 40.220 2010
Scenedesmus quadricauda - 24.960 201117
Pseudochlorococcum typium 7.0 5.480 20128
Tetraselmis chuii 8.0 13.460 2012
Chlorella vulgaris 6.6 3.600 2014
Chlorella minutissima UTEX 2341 6.0 303.030 2015
Chlorella sorokiniana 5.0 29.080 2016
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Figure 1 The model of Cd removal by microalgae
ROS SOD APX POD CAT MT
PC PCS GR GPx GSH
GSSG CAR VITl ZIP ATPase5-1B TFs ® ci' @&—
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Note: ROS: Reactive oxygenspecies; SOD: Superoxide dismutase; APX: Ascorbate peroxidase; POD: Peroxidase; CAT: Catalase; MT:
Metallothionein; PC: Phytochelatin; PCS: Phytochelatin synthase; GR: Glutathione reductase; GPx: Glutathione peroxidase; GSH:

Reduced glutathione; GSSG: Oxidized glutathione; CAR: Carotenoids; VIT1, ZIP, ATPase5-1B: Metal transporters; TFs: Transcription
factor; @: Cd*"; @—: Cd>" sorption by the functional groups of cellsurface.
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