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Climate Change

The environmental effects 

of climate change are 

broad and far-reaching, 

effecting oceans, ice, and 

weather.

Introduction



Global WarmingIntroduction



Marine pollutionIntroduction



Pingtan·Fujian·China © Pengbin

Fish Killing

Introduction Harmful algal blooms
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Blue tears~

Introduction Harmful algal blooms



Harmful algal bloomsIntroduction

By Pengbin Wang and JiarongHu

Data: IOC-UNESCO Harmful Algae Information System



Warm waters cause global coral bleaching/dead

Coral bleachingIntroduction



Ciguatera Fish Poisoning
(CFP)

Ecological niche



1. Sources
Gambierdiscus

live on seaweed

Å

3. Biotransformation, bioaccumulation and 
transfer

Carnivorous fish
2. Biotransformation, bioaccumulation and 

transfer
Herbivorous fish, Invertebrates

Randall 1958

P-CTX-1

Gambiertoxins
CTX-4A/4B

4. Consumption of fishes resulted in CFP

P-CTX-2/3

(precursor compounds)

MW = 1061
LC50 = 4 µg/kg

MW = 1095
LC50 = 2.3 µg/kg

MW = 1111
LC50 = 0.08 - 0.25 µg/kg

Gambierdiscusspp.
Åbenthic dinoflagellates
Å> 16 species 

What is Ciguatera Fish Poisoning (CFP)?
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

By Dr. Chan (CityU)

DinotoxinIntroduction



Global distribution of ciguatera fish poisoning (CFP)

By Pengbin Wang

Data: IOC-UNESCO Harmful Algae Information System

WHOI

Fig. Global distribution of ciguatera fish poisoning (CFP)



Ciguatoxins (CTXs)
- a group of secondary metabolites produced by benthic dinoflagellates (Gambierdiscus spp.)

Å Proposed biotransformation products of algal toxins (Gambiertoxins, GTXs)

Å Bioaccumulated along food chains

Dinoflagellates Herbivorous fishes Carnivorous fishes
(e.g. Gambierdiscus toxics)
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By Dr. Chan (CityU)



Human Illness Associated with CFP

Ciguatoxin (CTX)

Sodium Channel

Neurological disorder:

Paraesthesia | reversal of hot
and cold sensation | numbness
| tingling Neuron

Cardiovascular disorder:

Irregular pulse | decreased blood
pressure | bradycardia | dizziness

Gastrointestinal disorder:

Abdominal pain | vomiting |
nausea | diarrhea

By Dr. Chan (CityU)



Å> 400 species of bony fish at all trophic levels have been identified as ciguatoxic.



Works in China



Works in China
Not only water samples, but also benthic sample collections.

Designed by Pengbin WANG

1. Tools

2. SCUBA diving

Sampling



Works in China Sampling



 

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

~20 Species have isolated and cultured

Works in China Isolation



Works in China Mass Culture

Storage Rack



Works in China
Morphological study and identification

A. Light microscopy;                                   B. Scanning electron microscopy.

LM SEM

Identification



Works in China

SSU ITS1 5.8S ITS2 LSU5ô 3ô

Molecule work



Gambierdiscus spp.

Works in China Morphology



Works in China Phylogeny



Fig. Secondary structure of ITS of Gambierdiscus sp.

Works in China



Works in China

Gambierdiscus species

By Prof. Douding Lu

Distributions



Strain Toxins
DF362 44- methylgambierone

DF171
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)

DF310 44- methylgambierone, 51- hydroxy CTX3C (to be confirmed)
DF159 n.d.
DF160 n.d.
DF164 n.d.

Works in China Toxins



Fig. current distribution of Gambierdiscus balechii.

Works in China Others



Works in China αLaterβ qPCR


