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Introduction YeWho is Prorocentrum

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

Prorocentrum widely distributed in
coastal areas, estuaries and oceanic
waters, which 1S one of main
causative species of Harmful Algal
Blooms.

Hoppenrath et al. 2009 Marine Phytoplankton
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Introduction Current research of Prorocentrum in Chig

Prorocentrum donghaiense
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Causative species Prorocentrum donghaiense

2000~2017,

0278 times / 86 382 Km? were recorded.
CIOccurred every year since 2000.
C0Mainly concentrated in the inshore area
of the Yangtze River Estuary (Zhejiang and Fujian).
CIHigh incidences occurred in April-September per year, mainly in

April-June.
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Coastline of China : 14,500 Km!
Still few detected~!!!
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Introduction
|dentification Problems???!11

Planktonic Prorocentrum

can rapidly form HABs:

P. balticum

P. donghaiense

P. micans*

P. minimum/cordatum
P. sigmoides

P. triestinum

Slide by J. Larsen _
for areview see

Glibert et al. (2012) HA




Introduction

Benthic Prorocentrum spp.
>30 species Toxic species? ? ?

P. belizeanum P. bimaculatum P. caribbaeumn P. clipeus P. concavum

tz

P. borbonicum 4y

P. consutum P. faustioe P. foraminosum

P. ETTLAT Z'TL(Lif’H.’HL
g P. formosum

P. elegans

O

P. hoffmannianum P. levis P. lima P. maculosum
P. fukuyoi P. glenanicum "

photo N. Chomérat N

P. reticulatum

P. panamense P. pseudopanamense P. rhathymum

P. norrisianum P. ruetzlerianum

photo N. Chomérat

photo N. Chomérat

P. sabulosum P. tsawwassenense

P. sculptile




Introduction Climate Chanaqe

How the Prorocentrum expansion?

ENSO



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
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Benthic sample
collections

1. Tools
2. SCUBA diving



Isolation and culture
f/2 medium; 12L.:12D cycle; 20°C
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~20 Species have isolated and cultured




Morphological study and identification

LM SEM

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






Cooperated with CityU
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Results

|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.

More than 80 strains were isolated and cultivated!!!
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Rclipeus R triestinum P, fukuyoi

R maculosum Rrhathymum Prorocentrum sp.
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Results

.

MH348971 Frorocertrum caipirignm (X8331)

5 MGE00144 Provocentrum maculoswn (A10PROL)
FProrocertrum caipirignum WDF115LSU WEB

EF566747 Prorocestrum arenariuwm (K-0615)

KY03849% Prorocemtrum capirigrwn (UFBA)

KY010234 Prorocertrum maculosum (TIO138)

KT898185 Prorocentrun belizearm (Dnl39EHU)

DQ336183 Prorocertrum hgffinanmizrnem (CCMPG683)

EY060038 Prorocertrum hoffinarviaruen (KI-1a)

&6 'EUL96415 Prorocentrum hoffinarmiimumm (Sh33)

KY010256 Prorocerrum maculoswn (TIO180)

0 'EY010235 Prorocertrum maculoswm (TIO1TS)
KXB45009 Prorocemrum [ima(PLBZT14)
g0 _|Provocentrum lima (WDF009)
& MGT01837 Prorocertrum [imalFR11-063
oo | |MH375426 Prorocertrum [ima(X8336)
WH348972 Prorocerirum [ima(X5573)
KY010230 Prorocertrum lima(TIO124)
AY259173 Prorocestrum foveolatun (PFBL2)
AY259172 Prorocestrumfoveolatum (PFBLO1L)
Prorocentrum sp.1 (W203) New

28

KT308132 Prorocentrum sipadansnse{Om-P-sip-012)
w | AY250175 Prorocerrum playaii (PPWL02)

65

| AY250174 Prorocerum  playairi (PPWLOL)

Prorocentrum sp.2 (W200) New
| MH373424 Prorocertrum borbonicum (3XS19)

WH348%6% Prorocertrum borbonicum (3X83)

e |MI-B:1-896E Prorocertrum borbonicum (X8338)

EEREREENNINNE—————__ _

KT203866 Prorocentum foramivoswn (PfTIMB-AB13)

KT20386% Prorocentrin foraminoswn (Pf16IMB-AB13)

KT203867 Prorocentrum foramivosuen (PF16IMB-AB13)

Prorocentrum cf. tropicale (WDF001) New

MGT01833 Prorocentrum of. tropicale (IFR-PTE-01M)

MFET784643 FProrocerrum of, foraminoswn (IFR13-263)

oo || MF784647 Prorocemrum of foraminosum (TFR12-198)
76 'MFT84646 Prorocerrum of foraminosin (IFR13-049)

| MGT01864 Prorocertrum cf. norrisicnm (IFR12-248)

41

| MGT01863 Frorocertrum cf. morrisicenen (IFR13-036)
MGT01862 Prorocewtrun of. norrisicenen (IFR13-033)

MGT01875 FProrocentrum of. sculptile (IFR13-094)

67 rMG?OlEH— Prorocertrum of sculptile (IFR13-130)

Prorocentrum cf. sculptile (WDF092)
r KY010260 Prorocentrum emargmatm (32P3)

o L—EF366749 Prorocentrum sculpiile(NMNO11)
Prorocentrum sp.3 (WDF095) New
Prorocentrum sp.4 (WDF097) New

Prorocentrum sp.4 (WDF098) New
MHG68278 Prorocertrum emargiiatum (FW-P.emargl)
KY010264 Prorocersrum fulayoi (TIO309)
MHG69280 Prorocerrion fikayoi (KW-P fukl)
KR230019 FProrocentrum fitagnoi (NG2)
oo || Prorocentrum fukuyol (WDF038)
78 'EU196416 Prorocentm fitanoi (SM39)

MGT01863 Prorocerrion glencmicum (IFR13-078)
[JX9121?9 Prorocentrum glenaicum (IFR12-080)
o7 |KF751398 Frorocertrum paramense(IFR12-218)

s |KY010257 Frorocentrum pancmerse(T109T)

Frorocerrum thailarderse (TLTB18PpfA401)



Results

A New Potential Toxic Dinoflagellate from Hong Kong Coastal Waters

Prorocentrum hongkongense

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. (1) 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.



NGS on the Prorocentrum species detection

M101B

Al4
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