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@. Introduction Climate Change

The environmental effects
of climate change are
broad and far-reaching,
effecting oceans, ice, and

weather. | B -7

ry 2023 Difference from average temperature (°F)

eprua

o] n o




@. Introduction Global Warming

I’HI }5 A GLOBAL CLIMATE CHANGE

~J° Vital Signs of the Planet
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@. Introduction Harmful algal blooms
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@. Introduction Harmful algal blooms

Blue tears™

Ningbo-Zhejiang-China 2020.05.24



@. Introduction Harmful algal blooms

By Pengbin Wang and Jiarong Hu
- < |Data: IOC-UNESCO Harmful Algae Information System




“ Introduction Coral bleaching
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Ecological niche




Projects in Progress

'@. Introduction Dinotoxin Bl == e

*oisoning in Indonesian Communities

What is Ciguatera Fish Poisoning P)?

CFP is a food-borne illness caused by the presence of ciguatoxins (CTXs) in the flesh and viscera of tropical and
subtropical coral reef fishes

OO
Gambierdiscus spp.
’\ * benthic dinoflagellates
-. . Consumptioy of fishes resulted in CFP ---- @ . > 16 species

Gambierdiscus

Carnivorous fish live on seaweed

Gambiertoxins
CTX-4A/4B
(precursor compounds)

Herbivorous fish, Invertebrates

By Dr. Chan (CityU) Randall 1958



@ Global distribution of ciguatera fish poisoning (C
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By Pengbin Wang
Data: IOC-UNESCO Harmful Algae Information System




Ciguatoxins (CTXs)

- agroup of secondary metabolites produced by benthic dinoflagellates (Gambierdiscus spp.)

» Proposed biotransformation products of algal toxins (Gambiertoxins, GTXs)
« Bioaccumulated along food chains

M

DinOﬂag_e"at_eS _ Herbivorous fishes Carnivorous fishes
(e.g. Gambierdiscus toxics)

100 x
tetrodotoxin

3§ OH

LCso= 4 pg/kg 0.9 - 2.3 ug/kg 0.08 - 0.25 pg/kg
By Dr. Chan (CityU)
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Human lliness Associated With CF
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Sodium Channel ~“J" \ — ~
Neurological disorder: o — /—‘/

O/
Paraesthesia | reversal of hot =SS z
and cold sensation | numbness & > 7J
| tingling Neuron sy
Gastrointestinal disorder: Cardiovascular disorder:
Abdominal pain | vomiting | Irreqular pulse | decreased blood
nausea | diarrhea pressure | bradycardia | dizziness

By Dr. Chan (CityU)



> 400 species of bony fish at all trophic levels have been identified as ciguatoxic.
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@. Works in China Sampling

Not only water samples, but also benthic sample collections.

Float

> Screen

A |

. Weight

1. Tools
2. SCUBA diving
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|solation

Works in China

Isolation and culture
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'@. Works in China

Mass Culture

Storage Rack




‘@. Works in China |dentification

Morphological study and identification
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A. Light microscopy; B. Sc‘anning electron microscdpy.
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Molecule work

Prorocentrum concavum AJ567464
Prorocentrum hoffmanianum AJ567462
Prorocentrum hoffmanianum AJ567461
Prorocentrum hoffmanianum AJ567463
Prorocentrum belizeanum AJ567460
Prorocentrum arenarium AJ567456
Prorocentrum lima AJ567458
Prorocentrum lima AJ567457
Prorocentrum lima AJ567459
Prorocentrum emarginatum AJ567465
Prorocentrum dentatum AY863006
Prorocentrum donghaiense AY863007
Prorocentrum donghaiense AY822610
Prorocentrum minimum AF260379
soo.s1ssp Prorocentrum minimum AY 863004
Prorocentrum minimum AY 863005

Prorocenlrum micans Hanyang
56/0.

65/0.81/64 96/1.00/100

100/1.00/100

83/0.99/99
47/0.72/98

66/0.98/-
45/0.74/~
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100/1.00/10

81/0.96/80

57/0.54/86]
Prorocemrum micans X16108
TR/0.97/90
Prorocentrum micans AF260377
Prorocentrum micans AY863009

Prorocentrum triestinum AY863010
36/0.60/-
Prorocentrum texanum JQ390505
> lI"mmremrum mexicanum Al567468
Prorocentrum mexicanum AF260378
Prorocentrum koreanus (CCMP-2794 LSU)
Prorocentrum koreanus (Korean strain)
Prorocentrum micans AY863008

68/0.96/62| Prorocentrum hanus 6 LSU

43/0.54/86

~tet=

81/0.96/83

99/1.00/99

Prorocentrum hanus 8 LSU

100/1.00/100] Prorocentrum borbonicum AJ567466

L Prorocentrum borbonicum AJ567467
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@. Works in China Morphology

Gambierdiscus spp.



@. Works in China Phylogeny

- Gambierdiscus sp. caribaeus EF202933.1
- Gambierdiscus caribaeus KR230004.1
[ | Gambierdiscus caribaeus DF174 SS
99 Gambierdiscus caribaeus DF310 SY
Gambierdiscus australes DF170 SS
- Gambierdiscus australes MN709498.1
Gambierdiscus australes MH930989.1

1

49 Fukuyoa yasumotoi DF175 SS
95 " Gambierdiscus toxicus EU498027.1

100 ‘ Gambierdiscus toxicus EU498019.1
100 Coolia canariensis DF309 ZZD

Coolia canariensis MK070401.1
Coolia malayensis DF316 SY
Coolia malayensis DF183 SS
100 | Coolia malayensis DF308 ZZD
Coolia malayensis DF350 WZD
Coolia malayensis MW774178.1
Coolia malayensis KR093173.1

Togula jolla DF146 QD
Togula jolla KT371444.1
100 | Togula jolla AY568561.1
Togula jolla AY568560.1
-~ Amphidinium massartii DF143 BH
o9 | Amphidinium massartii DF262 SS
98 Amphidinium massartii AB818952.1

99

87

0.50
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Fig. Secondary structure of ITS of Gambierdiscus sp.
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Gambierdiscus species
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By Prof. Douding Lu

Species
Gambierdiscus australes
G. caribaeus
G. pacificus
G. carpenteri
G. balechii
Gambierdiscus nanhainese sp. nov.
Fukuyoa yasomotoi
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Distributions

Occurrence AT NN
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Strain

Toxins

DF362

DF171

DF310
DF159
DF160
DF164

44-methylgambierone
44-methylgambierone, 2,3-dihydro-2-hydroxy CTX3C/2,3-
dihydro-3-hydroxy CTX3C (to be confirmed), M-seco CTX3C (to
be confirmed), Gambieric acid A (to be confirmed)

44-methylgambierone, 51-hydroxy CTX3C (to be confirmed)

n.d.

n.d.

n.d.

& marine drugs ‘MoPI
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Characterization of New Gambierones Produced by
Gambierdiscus balechii 1123M1M10
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Abstract The luntha: dinoflagellate genus Comtedscs is e pamaty produas of auins nspon-
sibly fof Caguateta poisonang (CF), 4 food mtoricaten endems: i tropical and sebtropucl ateas of
thae w il Wee used hagh- pecformance Laguist che pruphy Landemn high tesolution e s
teomtry (HPLC HRMS) to swwstigate the foxmn profike of Cam bterdsors Mafedvar 1123MIMI0, whach
we it obtsined from Marabei Ilaad (201N, 173°15'E), Republic of Kaibati, locuted in the centeal
Pacific Oman Foul o gasbic o analogus includiog 1213 dibypdro 44 aw thylgambacroos,
I8 deby deony- 1213 iy dro-4 amthy igambiviors, 38 dehy drovy 44 awihy igambuerons, and
desistfs bry deon y] gambie rone, wnd tw o known compounds, gambe (oew and 58 s 8y gamba oo,
wute proposad by analyzing their fragmentation be haviors and pathv ay s O findings provide
maw insaghts into the toxin grofie of Can bierdscus belackal 1123MIMI0, which cin be usd as
4 bicoarher for species identification, and Lay the foundation for further tuin isolation and
Lasactay @y studan of pasdm fonas
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1 Introduction

Gambioridacus 1s a genus of marine autotrophac epi-benthic dinoflage Hate that grows
on the surface of macroalgae, corals, and sand grams [1-3] This dmoflagellate has gaimed
scentists” attention due to its production of laddes shaped polyetier toxins, including
ciguatoxins {CTXs) [4,5] mastotoxins (MTXs) [6-5] gambierones [4-11] gambeerol [4]
gambieric acids [10], and gambieroxikie [11] Most of thewe toxins can bicaccunulate in
the food chain, and the consumption of fish or shellfish contaminated with these toxins
can cause ciguatera food poisoning (CFF), which is the most common non-microbial
foodborne iliness occurring in the tropical and subtropical regions of the world [12]
Patients with CFF may suffer from gastrointestinal, cardiologacal, and long-lasting neu-
rological symptoms [11] It is estimated that nearly 50,000 peoplk are affected by CFP
annually [14]. However, no effective CFP prevention and teatment strategy has been
presented thus far which s atmbutable to a lack of pute toxins and 2 poor undemtand
ing of their toxicity. Although these toxins are notoriously toxic, they have poential
medicnal value because of thewr desirable biologacal actvities. For instance, gambieric
acids show significant antifungal properties [10] whike gambicrol inhibits voltage-gaed
potassium channels [15,16] Maitotox s (MTXs) enhance calciumn ion influx across cell

M Doge 2003, 21, 3 bempes/ / chion g/ 10 X390) 2 uar
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Fig. current distribution of Gambierdiscus balechii.
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@. Works in China (later) NGS

lllumina MiSeq Next Generation Sequencing (NGS-II)

NGS analysis for HABsS




@. Works in China NGS
NGS on the potential harmful species detection

Prorocentrum ‘
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NGS on the
Prorocentrum
species detection
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