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Marine Biotechnology 

• new medicines and diagnostics 

• cleaning up pollutants by bacteria: 

  environment 

• increase food supply for growing population 

• enhance food quality and safety 

• development of new materials  
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new medicines and diagnostics 
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Bioactive compounds with therapeutic potential 

Lewis, R.J. & Garcia, M.L. (2003) 



 First venom-based drug: Captopril (Capoten®)     

Bothrops jararaca 

ACE-inhibitor: 
antihypertensive 



 Second venom-based drug: Ziconotide (Prialt®)     

Conus magus 

H-Cys-Lys-Gly-Lys-Gly-Ala-Lys-Cys-Ser-Arg-Leu-Met-Tyr-Asp-Cys-Cys-Thr-Gly-Ser-Cys-Arg-Ser-Gly-Lys-Cys-NH2 

N-type Ca 
channel blocker: 

analgesic 

http://upload.wikimedia.org/wikipedia/commons/c/c4/Conus_magus_001.jpg
http://upload.wikimedia.org/wikipedia/commons/f/f9/Ziconotide_1DW5.png


Olivera et al. (1999) 9(6):772-7  





          Marine Biotechnology  
 

3 examples of opportunities 
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Classes 

Anthozoa (sea anemones) 
 
 
 
Hydrozoa (portuguese man-of-war) 
 
 
 
Scyphozoa (true jellyfish)  most common 
 
 

 
Cubozoa (Box jellyfish)  most toxic 





Local Effects 

ACUTE 

 
Burning pain 
 
Oedema 
 
Contact dermatitis 
 
Urticaria 
 
Necrosis 
 

CHRONIC 
 
Spasms 
 
Gangrene 
 
Hyperpigmentation 
 
Scarring 
 
Atrophy  
 



Systemic Effects 

Nausea 
 
Vomiting 
 
Brochospasm 
 
Hypertensive crisis 
 
Cardiac arrhythmia 
 
Respiratory insufficiency 
 
Acute pulmonary oedema 



“Key” target: the voltage-gated Na Channel (Nav) 



“Key” target: the voltage-gated Na Channel (Nav) 

• Contribute to generation and 

  propagation of APs 

• α subunit (260 kDA) + up to 

  4 β osubunits (30 kDa) 

• Voltage dependent 

• Vertebrate: Nav1.1 to Nav1.9; 

   Invertebrate: Drosophila, 

   housefly, cockroach  

• TTX-R and TTX-S VGSCs 

• Channelopathies:  

  neuromuscular diseases, 

  heart and brain disorders  

• Involved in nociception 

   (Nav1.3, Nav1.7, Nav1.8, Nav1.9) 



hNaV1.1 

P35498 

hNaV1.2 

Q99250 

hNaV1.3 

Q9NY46 

hNaV1.4 

P35499 

hNaV1.5 

Q14524 

hNaV1.6 

Q9UQD0 

hNaV1.7 

Q15858 

hNaV1.8 

Q9UI33 

hNaV1.2 87 

hNaV1.3 83 87 

hNaV1.4 73 74 72 

hNaV1.5 61 62 62 67 

hNaV1.6 75 75 73 74 61 

hNaV1.7 76 77 75 72 60 70 

hNaV1.8 55 56 55 63 62 55 55 

hNaV1.9 52 52 53 49 55 53 54 55 

Conservation of the human NaV channels (% identity) 

49 – 87 % 

identity 



Drosophila 
melanogaster 

P35500 

Musca 
domestica 

Q94615 

Anopheles 
gambiae 

A5I843 

Bombyx 

 mori 

A5A2M4 

Blattella 
germanica 

O01307 

Heliothis 
virescens 

Q94584 

Nasonia 
vitripennis 

A5I9E9 

Musca 

domestica 
87 

Anopheles  

gambiae 
81 80 

Bombyx  

mori 
79 78 82 

Blattella  

germanica 
78 75 81 81 

Heliothis  

virescens 
80 79 83 94 83 

Nasonia  

vitripennis 
76 76 79 80 81 83 

Pediculus 
h. corporis 74 74 76 77 79 77 77 

Conservation of the insect para-type channels (% identity) 

74 – 94 % 

identity 



Nav Channel Sites 

Nicholson, G.M. (2007) 



cDNA            mRNA  

Recombinant expression: biotechnology of today 



Two-Electrode Voltage Clamp Technique 
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Bunodosoma granulifera 



http://www.sciencedirect.com/science/journal/00145793
http://en.epochtimes.com/news_images/2007-7-18-logo_tree.gif


• Anthopleura elegantissima 
  

• aggregating anemone 
 
• habitat: Pacific coast 
  North America 
 
• medium size: 2-7 cm  
 
• preys on crustacea and 
  small fish 



Target promiscuity of sea anemone peptides 

APETx3 GTPCYCGKTIGIYWFGTKTCPSNRGYTGSCGYFLGICCYPVD 

APETx1 GTTCYCGKTIGIYWFGTKTCPSNRGYTGSCGYFLGICCYPVD 

APETx2 GTACSCGNSKGIYWFYRPSCPTDRGYTGSCRYFLGTCCTPAD 

Vol. 26, 5141–5151 (2012) 
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APETx3 



APETx3 

NaV1.6 DmNaV1 
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APETx1 

(Diochot et al., 2003) 

hERG: EC50 = 34 nM 



Target promiscuity of sea anemone peptides 

hERG 

* 50 µM APETx3 

50 nM APETx1 *  



APETx1 



APETx1 



APETx2 

• Inhibits ASIC channels 

– ASIC3: IC50 = 63 nM 

• in vivo studies  

– ASIC3: involvement 
in inflammatory and 
postoperative pain 

(Diochot et al., 2004) 



APETx2 



(Bingham et al., 2012) 

Marine Biotechnology 



Sea anemones & you: thank you! 


