
Studies on Prorocentrum (Dinophyceae) in the 
coastal water of China

2019-10-23

Pengbin Wang, Ruoyu Guo, Xinfeng Dai, Douding Lu 
Second Institute of Oceanography, Ministry of Natural Resources, Hangzhou, 310012, China



Introduction

Prorocentrum widely distributed in
coastal areas, estuaries and oceanic
waters, which is one of main
causative species of Harmful Algal
Blooms.

Hoppenrath et al. 2009 Marine Phytoplankton

 Prorocentrum is a cosmopolitan dinoflagellate genus, distributed 
world widely, with divers morphonology. (Croome and Tyler 1987)

☆Who is Prorocentrum?



Introduction

Benthic ProrocentrumPelagic Prorocentrum

~40 >30

World wide:

In China：Only
Reported

~19

☆Why need to study?
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Prof. Douding LU

Prorocentrum donghaiense

Current research of Prorocentrum in China



Causative species——Prorocentrum donghaiense Lu 

2000~2017，

278 times / 86 382 Km2  were recorded.

Occurred every year since 2000.

Mainly concentrated  in the inshore area

of the Yangtze River Estuary (Zhejiang and Fujian).

High incidences occurred in April-September per year, mainly in 

April-June.
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~19

Introduction
Coastline of China：14,500 Km!

Still few detected~!!!
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Slide by J. Larsen

Planktonic Prorocentrum 

can rapidly form HABs:

P. balticum
P. donghaiense
P. micans*
P. minimum/cordatum
P. sigmoides
P. triestinum

for a review see
Glibert et al. (2012) HA

Identification Problems???!!!
R-2



Introduction
Benthic Prorocentrum spp.

photo N. Chomérat

photo N. Chomérat

photo N. Chomérat

>30 species Toxic species？？？

R-2



Introduction
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Climate Change

ENSOHow the Prorocentrum expansion?



Method: Sampling sites
【NSFC】-Composition, phylogeny 
and geographical distribution pattern 
of pelagic and benthic Prorocentrum
in typical coastal habitats of East 
China Sea
【Scientific Research Fund of Second 
Institute of Oceanograpy】-
Composition, phylogeny, geographical 
distribution pattern  and toxity of 
genus Prorocentrum in typical coastal 
habitats of Chinese coastal water

Sansha
South China Sea）



Methods

Designed by Pengbin WANG

Benthic sample 
collections
1. Tools
2. SCUBA diving



f/2 medium; 12L:12D cycle; 20℃
Isolation and culture

Methods

~20 Species have isolated and cultured



Methods
Morphological study and identification

Experimental equipment  using in this study: 
A. Light microscopy; 
B. Scanning electron microscopy.

LM SEM



SSU ITS1 5.8S ITS2 LSU5’ 3’

Methods



Methods

Cooperated with CityU

UHPLC-MS/MS 



Strain No. Name Strain No. Name
PR-1 Prorocentrum cf. sculptile PR-41 Prorocentrum minimum  
PR-2 Prorocentrum cf. sculptile PR-42 Prorocentrum rhathymum
PR-3 Prorocentrum cf. sculptile PR-43 Prorocentrum rhathymum
PR-4 Prorocentrum cf. sculptile PR-44 Prorocentrum triestinum
PR-5 Prorocentrum cf. sculptile PR-45 Prorocentrum triestinum
PR-6 Prorocentrum cf. sculptile PR-46 Prorocentrum sp. 
PR-7 Prorocentrum cf. sculptile PR-47 Prorocentrum sp. 
PR-8 Prorocentrum cf. sculptile PR-48 Prorocentrum sp. 
PR-9 Prorocentrum clipeus PR-49 Prorocentrum sp. 
PR-10 Prorocentrum concavum PR-50 Prorocentrum sp. 
PR-11 Prorocentrum concavum PR-51 Prorocentrum sp. 
PR-12 Prorocentrum concavum PR-52 Prorocentrum sp. 
PR-13 Prorocentrum concavum PR-53 Prorocentrum sp. 
PR-14 Prorocentrum concavum PR-54 Prorocentrum sp. 
PR-15 Prorocentrum concavum PR-55 Prorocentrum sp. 
PR-16 Prorocentrum concavum PR-56 Prorocentrum sp. 
PR-17 Prorocentrum concavum PR-57 Prorocentrum sp. 
PR-18 Prorocentrum concavum PR-58 Prorocentrum sp. 
PR-19 Prorocentrum concavum PR-59 Prorocentrum sp. 
PR-20 Prorocentrum concavum PR-60 Prorocentrum sp. 
PR-21 Prorocentrum donghaiense PR-61 Prorocentrum sp. 
PR-22 Prorocentrum donghaiense PR-62 Prorocentrum sp. 
PR-23 Prorocentrum donghaiense PR-63 Prorocentrum sp. 
PR-24 Prorocentrum donghaiense PR-64 Prorocentrum sp. 
PR-25 Prorocentrum elegans PR-65 Prorocentrum sp. 
PR-26 Prorocentrum elegans PR-66 Prorocentrum sp. 
PR-27 Prorocentrum fukuyoi PR-67 Prorocentrum sp. 
PR-28 Prorocentrum hongkongum PR-68 Prorocentrum sp. 
PR-29 Prorocentrum lima PR-69 Prorocentrum sp. 
PR-30 Prorocentrum lima PR-70 Prorocentrum sp. 
PR-31 Prorocentrum lima PR-71 Prorocentrum sp. 
PR-32 Prorocentrum lima PR-72 Prorocentrum sp.   
PR-33 Prorocentrum lima PR-73 Prorocentrum sp.   
PR-34 Prorocentrum lima PR-74 Prorocentrum sp.    
PR-35 Prorocentrum lima PR-75 Prorocentrum sp.    
PR-36 Prorocentrum lima PR-76 Prorocentrum sp.    
PR-37 Prorocentrum maculosum PR-77 Prorocentrum sp.    
PR-38 Prorocentrum micans PR-78 Prorocentrum sp.    
PR-39 Prorocentrum micans PR-79 Prorocentrum sp.    
PR-40 Prorocentrum minimum PR-80 Prorocentrum sp.    

Results

More than 80 strains were isolated and cultivated!!!



Scale bar： 20um

P.cf.sculptile

P.concavum P.elegans

P.minimum

P. lima

P.cf.sculptile

Results



P.clipeus P.triestinum P. fukuyoi

P.maculosum P.rhathymum Prorocentrum sp.
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Results

Sansha
South China Sea）
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Fig. Prorocentrum hongkongense . (A) Colony under view of light microscope. (B) General view. (C) Chloroplasts view under
fluorescence microscope. (D) Calcofluor White -stained valve (blue) under fluorescence microscope. (E) DAPI-stained nucleus
(blue) under fluorescence microscope. (F) Calcofluor White -stained valve with flagella (blue) under fluorescence microscope. (G)
Colony under view of SEM. (H) Left valve. (I) Right valve. (J) Flagella. (K) Periflagellar area. (L) Trichocyst pore fields. Fig. . Neighbor-joining tree of the LSU region. Alexandrium tamarense was included as

an out-group.

Results

Prorocentrum hongkongense



M101B

NGS on the Prorocentrum species detection

A14

F301



Phylogeny

Summary

Taxonomy

NGS

Studies on 
Prorocentrum
(Dinophyceae) 
in the coastal 
water of China

qPCR/
FISH



Thanks

E-mail: algae@sio.org.cn

SIO-MNR Algae Team
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