
SEA CUCUMBERS AS NOVEL 
RESOURCE IN THE NORTH 
ATLANTIC: 

Novel opportunities for 
biomaterial and medicinal product 
development

3D tissue 
scaffolds:
under extensive 
development

Cosmeceuticals:
available

Pharmaceuticals:
under development
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Distribution of 10 North 
Atlantic Sea Cucumber species

FAO ZONE CODE

(ATLANTIC OCEAN AND 

ADJACENT SEAS)

SUBZONES SEA CUCUMBER SPECIES

18 

(Arctic Sea)

Alaska, Hudson Bay, Gulf of St. 

Lawrence

Cucumaria frondosa

21 

(Atlantic, Northwest)

(21.2 H/J); (21.6 B/C) West 

Greenland coast and 

Canadian East coast

C. frondosa

27 

(Atlantic, Northeast)

27.2: Norwegian Sea, 

Spitzbergen, and Bear Island; 

27.4: North Sea 

Parastichopus tremulus

27.7: Irish Sea, West of 

Ireland, Porcupine Bank, 

Eastern and Western English 

Channel, etc. 

P. tremulus;

P. regalis;

Holothuria tubulosa,

H. forskali,

Thyone fusus
27.8: Bay of Biscay P. tremulus;

P. regalis;

H. forskali
27.9a: Portuguese waters P. tremulus;

P. regalis;

H. forskali;

Aslia lefevrei
27.10: Azores Grounds and 

Northeast Atlantic South

H. tubulosa,

H. forskali,

H. arguinensis,

H. mammata
27.14: East Greenland P. tremulus

Distribution data per species available at:

www.sealifebase.org
www.marinespecies.org
www.iucnredlist.org

http://www.fao.org/fishery/area/Area27/en#FAO-fishing-area-27.2
http://www.fao.org/fishery/area/Area27/en#FAO-fishing-area-27.4
http://www.fao.org/fishery/area/Area27/en#FAO-fishing-area-27.7
http://www.fao.org/fishery/area/Area27/en#FAO-fishing-area-27.10
http://www.sealifebase.org/
http://www.marinespecies.org/
http://www.iucnredlist.org/
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Distribution of North Atlantic Sea Cucumber species and state of the art 
genomic information

FAO ZONE CODE

(ATLANTIC OCEAN AND 

ADJACENT SEAS)

SUBZONES SEA CUCUMBER SPECIES

34 

(Atlantic, Eastern Central

34.1 and 34.3: Northern 

and Southern Coastal 

Africa

P. regalis,

H. arguinensis,

H. poli (34.3 only!)

H. mammata (34.3 only!)
37 

(Mediterranean and 

Black Sea)

37.1, 37.2 and 37.3:

Mediterranean Western, 

Central and Eastern

H. tubulosa (1 and 3 

only)

H. forskali (1 and 3 only),

H. arguinensis (1 only),

H. poli (all three 

subzones)

H. mammata (all three 

subzones),

T. fusus (all three 

subzones)
41 

(Atlantic Southwest)

41.1: Amazon, 41.2 (2.1 

and 2.2.: Santos and Rio 

Grande and 41.3: 

Patagonia

H. grisea

In the National Center for Biotechnology 
Information (NCBI) site full genome information from 
HOLOTHUROIDEA is available for 8 sea cucumber species:

Apostichopus japonicus, A. leukothele, A. parvimensis, 
Australostichopus mollis, Stichopus horrens, Actinopyga
echinites, Holothuria glaberrima and Paelopatides
confundens. 

One of these species is from the Atlantic – H. glaberrima

Several open bioprojects on full genome sequencing in 
process for H. polii, H. scabra, H. arguinensis, H. nobilis, H. 
forskali, 
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3D-engineered tissue & organ development
Due to the limited availability of donor tissues and organs for clinical applications a lot of attention 
has been paid in the past 20 years in translational medical research to tissue and organ 
engineering;

The scaffolds or “supports” that ensure cell survival in these engineered tissues and organs are 
often composed of biopolymers which form hydrogels under physiological conditions;

The scaffold biopolymers need to be:

➢ non-toxic/biocompatible, 

➢ widely available and cheap,

➢ not elicit immune response in the host, 

➢ have a controlled degradation process and kinetics,

➢ have specific mechanical and physico-chemical properties to ensure best functionality of the 

constructs 



3D tissue scaffold 
development from 
marine
sources



3D tissue scaffold 
development from 
marine
sources

Citation: Zhang et al., Mar Drugs, 2019 
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3D tissue scaffold development in the case of sea 
cucumbers
Collagens from at least 5 Indo-Pacific species have already been partially or fully characterized
From the Atlantic species – H. glaberrima and C. frondosa have been thoroughly studied in this aspect



10/13/2020 Dr. Miroslava ATANASSOVA, Møreforsking AS

3D tissue scaffold development in the case of sea 
cucumbers

Several artificial constructs, mimicking the mechanical properties of sea cucumber collagens have been developed 
as novel materials in parallel
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3D tissue scaffold development in the case of sea 
cucumbers

Hydrogel on alginate basis with 5% sea cucumber powder, at 
21 days post wound formation
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3D tissue scaffold development in the case of sea 
cucumbers

Our group at Møreforsking (with biotechnological and medical background) is concretely studying the physicochemical 
and functional properties of P. tremulus collagen, with special focus on self assembling peptides and bioink
development

Other research interests of the group are on:
• Molecular studies

• bioavailability studies of bioactive components and nutrients from the sea cucumber raw material for incorporation 
into functional food and/or nutraceutical preparations

• bioinformatic interpretation of DNA or peptide sequences



Pharmaceutical bioprospecting in the search for 
marine natural drug candidates
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• Consists in searching in the natural environment for novel chemical structures 
and their medical potential

• The lack of sufficient knowledge on the total biodiversity of our Planet and the 
related genetic information is an important limitation; technological bottlenecks

• Still, bioprospecting is considered of strategical-importance for discovering novel 
antimicrobial and anticancer drug candidates

As per as Kamyab et al. 2018 :



Pharmaceutical 
bioprospecting 
in sea 
cucumbers
(as per Kamyab et al. 
2018)
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Pharmaceutical 
bioprospecting 
in sea 
cucumbers
(as per Kamyab et al. 
2018)

10/13/2020 Dr. Miroslava ATANASSOVA, Møreforsking AS



Pharmaceutical bioprospecting in sea cucumbers
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Several active components with anticancer and anticoagulant/antiplatelet activity are known to have already 

entered pharmaceutical drug development trials:

• TBL-12 – an extract containing sea cucumber compounds has entered pilot phase II trial in patients with 

Asymptomatic Multiple Myeloma.  It is the first natural product to be granted orphan drug indication for the 

treatment of Multiple Myeloma by the FDA since 2012.

• Frondoside A from C. frondosa, has also received special pharmacological attention due to its broad spectrum 

of anti-cancer effects.



Conclusions
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• There is a great potential for several bioactive groups from sea cucumbers to reach concrete,

high-added value applications (in tissue engineering and pharmaceutical development)

• Bioactive peptides have special relevance as novel drug candidates

• Need for a systematic acquisition of genetic biodiversity information to enable the discovery of

the full metabolic/ high-added value generation potential of the temperate water species

• Need for further studies of the environmental makeup and ecosystemic functions of the sea

cucumbers in order to establish the importance of all possible applications for the society
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Dr. Miroslava Atanassova 

Email: miroslava.atanassova@moreforsk.no

LinkedIn: https://www.linkedin.com/in/miroslava-atanassova-23719a29/

THANK YOU FOR YOUR ATTENTION!

mailto:miroslava.atanassova@moreforsk.no
https://www.linkedin.com/in/miroslava-atanassova-23719a29/

