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Advances in Hemolytic Toxins of Marine Microalgae
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Abstract: Hemolytic toxins are common toxic second-metabolites produced by fish-killing marine microalgae,

partly responsible for the toxic mechanism of harmful algae such as allelopathy, anti-grazing and toxicity to marine
mammals. The recent progresses in types, physical and chemical quality, biosynthesis and toxicity of hemolytic

toxins were reviewed. The perspectes and problems in the studies of hemolytic toxins were also discussed.
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Table 1 Characteristics of hemolytic toxins and toxin-producing marine algae species

R FEXE B3R
Algae species Toxin type References
F ¥ Pyrrophyta  RIKHTAEE Amphidinium carterae FIWHWE R , KA NEES Amphidinolids, macrolides [9]
FLIRHTWEE A. Klebsii
KREEBUEEE Karenia mikmotoi BERE Glycolipids [19]
R EIRE Karlodinium veneficum® F/R#EFE Karlotoxins [1520-21]
K. conicum
AR FNEEE Heterocapsa circularisquama  PMNRATAEY) , 2 YR Porphyrin derivative, light-dependent [1222]
RIGEHH WK E dlexandrium taylory EH%, 4R Protein-like, unknown [23]
FRMIE I KEE A, fundyense ZEMAEE Unknown [24]
BT INKE 4. lusitanicum
REKTHIKE 4. ostenfeldii
W HILNAE 4. tamarense L5 AT Unknown [25]
HARTEIGIIKE 4. catenella
Coolia monotis 5T Unknown [26]
EIGEWHE Cochlodinium polykrikoides — #5HIATE Unknown [27]
L RIFWE Gyrodinium aureolum L5 AT Unknown [28]
KWW G. instriatrium WAL Unknown [24]
B Ha YHRIGE Chattonella maring E 5 MBS, ST SR Unknown, including at least [29]
Rhaphidophyta five components, light-dependent
R /EE C. ovata B4 FHS, WA PE Unknown, including at least four [30]
components
R F B Heterosigma akashiwo LEMARTE, Y Unknown, light-dependent [1]
Fibrocapsa japonica AYFIRR R Polyunsaturated fatty acids [11]
Olisthodiscus sp. LEMARTE, Y Unknown, light-dependent [29]
EWEE Chrysochromulina polylepis 5T Unknown [28]
Haptophyta INEHESE Prymnesium parvam /NEHIEERH Prymnesins [31]
P. nemamathecum MR Unknown [24]
IRFEAZTEEE Phaeocystis globosa BERE Glycolipids [14]
W BIRWEE Synechoccus sp. EAE, LA Protein-like, unknown [32]
Cyanophyta B Synechocystis sp. L5 AT Unknown [33]
SEALBUMBE Schizothrix cdlcicola EE, EWATE Protein-like, unknown [13]
A 5B Anabaena variabilis WAL Unknown [34]
i3 FIEE Nitzchia sp. EEL, EWATE Protein-like, unknown [35]
Bacillariophyta

* SRR 4 VN R B B (Karlodinium micrum), J5 R IEIEE R /R ¥ (Karlodinium veneficum)*%1

* e o . ) 3
Formerly named Karlodinium micrum, now named Karlodinium veneficum

[36]
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