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Tab.1 Typical causative species of harmful algal blooms in the sea and their impacts

Alexandrium catenella S v N
Phaeocystis globosa N S N y J y
Prorocentrum donghaiense N
Karenia mikimotoi RN v \/
Aureococcus anophagefferens N v V
Karenia brevis \ v y
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Ulva prolifera N N N J \

Sargassum horneri N Y
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Tab.2  The list of different groups of phycotoxins and their origins in the sea

Alexandrium acatenella, A. affine, A. andersonii, A.catenella, A. cohorticula, A.

(saxitoxin, minutum, A. ostenfeldii, A. pacificum, A. tamiyavanichii, A. taylori.

STX) Gymnodinium catenatum. Pyrodinium bahamense var. compressum.
Dinophysis acuminata, D. acuta, D. caudata, D. fortii, D. infundibula, D. miles,
(okadaic acid, OA) D. norvegica, D. ovum, D. sacculus, D. tripos. Phalacroma mitra, P. rotundatum.
(dinophysis toxin, DTX) Prorocentrum belizeanum, P. borbonicum, P. caipirignum, P. concavum, P.

faustiae, P. hoffmannianum, P. levis, P. lima, P. maculosum, P. rhathymum.
Nitzschia navis-varingica, N. bizertensis. Pseudo-nitzschia abrensis, P. australis,
P. batesiana, P. brasiliana, P. caciantha, P. calliantha, P. cuspidata, P.
. . delicatissima, P. fraudulenta, P. fukuyoi, P. galaxiae, P. granii, P. hasleana, P.
DA bl bl 9 bl bl bl
(domoic acid, ) kodamae, P. lundholmiae, P. multiseries, P. multistriata, P. obtusa, P. plurisecta,
P. pseudodelicatissima, P. pungens, P. seriata, P. simulans, P. subfraudulenta, P.
subpacifica , P. turgidula.
(brevetoxin, BTX)  Karenia brevis.
(cigutoxin, CTX),

(maitotoxin, MTX) Gambierdiscus spp. (CTX+MTX), Fukuyoa spp. (MTX).

L Azadinium dexteroporum, A. poporum, A. spinosum. Amphidoma languida.
(azaspiracid, AZA)

(yessotoxin, YTX)  Protoceratium reticulatum, Lingulodinium polyedrum, Gonyaulax spinifera.
/
(pectenotoxins, PTXs)
(spirolids, SPX; Alexandrium ostenfeldii (SPX), A. peruvianum (SPX), Karenia selliformis
gymnodimine, GYM) (GYM).
(palytoxins, PITX) Ostreopsis spp.

Dinophysis spp.

, 1.2.5

> > b

« *(Rutkowska et al, 2019)

> , PCR

(Verma et al, 2019)

, (Medlin et al,
R sxtA  sxtG 2017) R
, Phylochip ,
(polyketidesynthase) Phytoxigene

, s , , MBio (Stauffer et al,

> 2019)

(Wan et al, 2019) , ,

, (environmental sample processor)

(Brunson et al, 2018) (imaging flow-cytobot)
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Abstract

blooms (HABs), which pose potent threats to the health of human-beings, ecological security, and social and economic

Proliferation of certain algae in the sea or freshwater environment will lead to the formation of harmful algal

development. HAB has become an international ecological issue of marine environment, and the number of HAB events
increased rapidly in the last 5 decades. Under the supervision of international programs “GEOHAB” and “GlobalHAB”,
great progresses have been made on many subjects, including the diversity, biogeography, and adaptive strategies of HAB
causative species; the ecology and oceanography of HABs; the impacts of eutrophication and global change on HABs; the
phycotoxins and human-health; and the monitoring, early-warning, and prevention of HABs, etc. In China, the first case of
large-scale HAB event appeared in 2000 in maritime region, since then the HAB causative species tended to be more
diversified, localized, and harmful. Recent progresses in HAB study in China were reviewed under the topics of biology of
HAB causative species, ecology, oceanography of HABs, toxic algae and phycotoxins, and HAB monitoring and mitigation.
It was suggested that Chinese scientists shall cooperate closely with international colleagues to study the formation and
succession mechanisms of HABs, with special attention on the impacts of climate change, to push forward the construction
of HAB monitoring and early-warning system, and to improve the capabilities on HAB prevention and control.

Key words harmful algal blooms; eutrophication;

climate change; phycotoxins



