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. Introduction Climate Change

The environmental effects
of climate change are
broad and fafreaching,
effecting oceans, ice, and
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@. 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~
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@, Introduction Harmful algal blooms

__ |By Pengbin Wang andiarongHu
< |Data:IOC-UNESCO Harmful Algae Information System




“ Introduction Coral bleaching
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Ecological niche




Projects in Progress

@. Introduction DIl T [ —

sh Poisoning in Indonesian Communities

What is Ciguatera Fish Poison (CFP)?

CFP is a foedorne illness caused by the presenceigfuatoxins (CTXm) the flesh and viscera of tropical and
subtropical coral reef fishes

A benthic dinoflagellates

r h
Gambierdiscuspp.
-. ®° 4. Consumptign of fishes resulted in CFP ----§-- A > 16 species

Gambierdiscus

Carnivorous fish live on seaweed

Gambiertoxins
CTX4A/4AB
(precursor compounds)

By Dr. CharGityl Randall 1958



@ Global distribution of ciguatera fish poisoning (C
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Ciguatoxins (CTXs)

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

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

o

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

100 x
tetrodotoxin

P-CTX-1

GTX-4B
LCso= 4 pg/kg 0.9 - 2.3 g/kg 0.08 - 0.25 wg/kg
By Dr. Chardjtyl)




With CFE
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Human lliness Associlated

Sodium Channel i

Neurological disorder: e Pz

Paraesthesia | reversal of hot =SS t
and cold sensation | numbness & —y — J
| tingling Neuron —
Gastrointestinal disorder: Cardiovascular disorder:
Abdominal pain | vomiting | Irreqular pulse | decreased blood
nausea | diarrhea pressure | bradycardia | dizziness

By Dr. CharQityl



A > 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 alsdaenthic sample collections.

Float

> Screen
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1. Tools
2. SCUBA diving
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|solation

Works in China
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~20 Species have isolated and culture
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'l SIO-Microalgae Center
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Mass Culture

Storage Rack




-@. Works in China Identification

Morphological study and identification
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A. Light microscopy B. Séanning electron microScopy.
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@. Works in China Morphology

Gambierdiscuspp.



@. 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
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Fig.Secondary structure of ITS@ambierdiscusp.
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Distributions

Gambierdiscuspecies
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Characterization of New Gambierones Produced by
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Gambioridacus 1s a genus of marine autotrophac epi-benthic dinoflage Hate that grows
on the surface of macroalgae, corals, and sand grams {13} This dmoflagellate has gaimed

D F 1 64 n . d . T pa— scentists” attent: e to its production of laddes shaped polyetier toxins, including

Sovient 1 Dnaudve 302 ciguatoxins {CTXs) [4,5] mastotoxins (MTXs) [6-5] gambeerones [4-11], gambeerol [4]

Aeyand 2 Dnensise gambieric acids [10], and gambieraxikie [11] Most of these toxins can bicaccunulate in
the food chain, and the consumption of fish or shellfish contaminated with these toxins
can caume ciguatera food poisoning (CFF), which is the most common non-microbial
m foodborne illness occurring in the tropical and subtropacal regions of the world [12]

Patients with CFF may suffer from gastrointestinal, cardiologacal, and long-lasting reu.
Coprigie © X0 1oy 2o wtem. rological symptoms [11] It is estimated that nearly 50,000 people are affected by CFP
Lirmame MINY, St Swiuelend  annually [14). Howeves, no effective CFP prevention and teatment strategy has boen
This ot s on (ot aesm b presented thus fax which is attributable to a lack of pute toxins and a poor undemtand
wefems e fe e ol ing of their toxicity. Although these toxins are notoriously taxic, they have potential
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 calcrumn ion mnflux across cell
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Marakei Island |
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Fluorescence
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Article

Detection and quantification of the harmful dinoflagellates 2
Margalefidinium polykrikoides (East Asian ribotype) in the
coastal waters of China ‘
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