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Part I: Project Execution 
 
Introduction 
 
Since many years, marine sponges have been regarded as an important source of new 
potential products for society, in particular because sponges are known to produce a wide 
variety of secondary metabolites with an equally wide range of potential applications (e.g. in 
healthcare, fine chemistry, cosmetics and nutrition). Despite this high potential, not so many 
sponge-derived products are currently used on a commercial scale, which is partially due to a 
lack of good, reliable methods to produce sponge biomass.  
In the EU-SPONGES project (a Cooperative Research project, which was executed between 
1 November 2005 and 1 November 2007), a consortium of eight RTD performers, four SMEs 
and one end-user (Table I-1) collaborated to upgrade sponge biotechnology from a 
promising field of applied science to an established SME-driven industry. The project 
was successful in its main objective: several new sponge-derived products will be introduced 
on the market in the year 2008, based on technology developed within the SPONGES project. 
The work executed within the SPONGES project was clustered around the six main themes 
reflected in the project title: 
 

1. S ustainable production (culture methods) 
2. P hysiology (nutrition, metabolism and element cycles within sponges) 
3. O ceanography (sponge performance in relation to environmental parameters) 
4. N atural products (optimization of productivity and product recovery) 
5. G enetics (the molecular background of growth and secondary metabolism) 
6. E conomics (business development and market perspectives) 

of  S ponges. 
 
Themes 1, 4 and 6 reflect applied topics needed to develop validated process designs for 
commercial sponge biotechnology. No such process designs existed at the start of the project; 
sponges are difficult to keep in captivity. Therefore, the applied work was supported by 
fundamental studies on sponge biology (themes 2, 3 and 5), which were deemed necessary to 
understand and control the performance (i.e. the growth rates and secondary metabolism) of 
sponges in culture.  
In the next subsections, the most important results will be described for each of the six main 
themes, followed by a general concluding remark. 
 
Table I-1: Contractors involved in SPONGES project. 
 
Contractor nr Contractor type Contractor name    Country        
   1   RTD   Johannes Gutenberg Universität (coordinator)  Germany 
   2   RTD   Max Planck Society    Germany 
   3  RTD   Wageningen University    Netherlands 
   4  RTD  Royal Netherlands Institute for Sea Research Netherlands 
   5   RTD  University of Bergen    Norway 
   6   RTD  Technical University of Tallinn   Estonia 
   7   RTD  Consejo Superior de Investigaciones Científicas Spain 
   8   SME   Klinipharm GmbH    Germany 
   9   SME  BIOTECmarin GmbH    Germany 
   10   SME  Porifarma BV     Netherlands 
   11   SME  S::can Messtechnik GmbH   Austria 
   12   OTH  PharmaMar SA     Spain 
   13   RTD  Institute Ruder Boskovic    Croatia 



Project Results 
 
1. Sustainable production 
 
The most important R&D objective of the SPONGES project was to establish validated, 
controllable techniques to produce sponge biomass on a commercial scale in a sustainable 
way (i.e. without exerting high pressure on natural populations). Sponge culture was studied 
on four levels of increasing technological complexity and concurrently increasing levels of 
controllability. Each level will be individually described below. 
 
1.1 In situ culture 
 
The easiest way (and still the only way) to produce sponge biomass on a commercial scale is 
to grow them in the sea (mariculture). This method is cheap and technologically simple, but 
strongly dependent on the natural environment and as such vulnerable to uncontrollable 
factors such as the weather, pollution, climate change and diseases.  
Important aspects of mariculture are site selection, broodstock selection and farming 
procedures (selection of materials, cutting procedures, methods to enhance early survival of 
explants). In the SPONGES project, best practices have been established for explanting a 
series of Mediterranean sponge species and three boreal (Norwegian) species. The explant 
survival percentage of the Mediterranean species appeared to be very different at different 
locations (for example: when using comparable techniques, explants of Dysidea avara 
showed 100% survival in the Aegean Sea versus only 38-90 % in the Northwestern 
Mediterranean), which once more confirms the importance of site selection and broodstock 
selection. 
For measuring growth and productivity of Mediterranean explants, experimental scale 
maricultures were constructed at four locations. Growth rates in maricultures were also 
highly variable among locations, the two Aegean culture sites performing best.  
For up-scaling to pilot scale, the best farming procedures were applied on the best culture 
sites. This resulted in validated culture protocols for the two main target species: Dysidea 
avara (Fig. 1A) and Chondrosia reniformis (Fig. 1B). The best culture procedures are 
included in a patent application (in preparation). The growth rates in these cultures exceeded 
those measured in natural populations. 
 
 

  
 

Figure 1. Pilot-scale mariculture. A. Dysidea avara. B. Chondrosia reniformis. 
 



1.2 Half-open ex-situ systems: the PROMISE concept 
 
The PROMISE concept (Production of Marine Invertebrates in Semi-Enclosures) is based 
upon the idea to combine the added value of land-based controlled conditions with the use of 
natural seawater. Natural seawater (with natural seawater constituents, including natural 
food) is pumped through land-based enclosures in which sponges are held. Prior to the 
sponge tank, an enrichment tank is positioned, in which the natural seawater can be enriched 
with sponge-specific supplements (designated food particles, trace elements) or unspecific 
supplements (light, nutrients) to improve the productivity. Three types of PROMISE systems 
have been built within the frame of the SPONGES project: 

- A system enriched with light, inorganic nutrients (nitrate and phosphate) and trace 
elements (Fe, Se and Si), by which the growth of naturally occurring phytoplankton 
was stimulated. This system was applied to Caribbean sponges. The system was easy 
to establish but difficult to maintain stable. 

- A system enriched with organic nutrients (glucose and glutamine), by which the 
growth of naturally occurring bacterioplankton was stimulated, and trace elements for 
the sponges (Fe, Se and Si) (Fig. 2), This system was applied to temperate sponges. 
The system was easy to establish and remained reasonably stable over time. However, 
no growth of the sponges in the system was observed. 

- A system enriched with a mixture of algae, bacteria and DOC. This system was 
applied to boreal sponges, which could be very well maintained under these 
conditions for a long period. Growth was observed in some cases, up to 60% per year. 

The half-open systems proved relatively easy to establish and operate and were suitable to 
maintain sponges for longer periods in captivity and may as such be used to maintain 
broodstock animals for sea-based aquaculture. The systems are not suitable for large-scale 
biomass production. The results show that supply of natural water is not sufficient to grow 
sponges in captivity, appropriate feeding remains an issue to be resolved. 
 
 
 

 
 

Figure 2. PROMISE system. CS = Carbon Source (pumped into the system from a refrigerator. 
TrE = Trace Elements. ET = Enrichment Tank. ST = Sponge Tank. 

 
 
 
 



1.3 Closed ex situ systems: the PROSPECT concept 
 
The PROSPECT concept (Production of Sponges in Ecological Culture Tanks) is based upon 
the mimicking of natural conditions in completely controlled, land-based production systems 
for sponges. In the case of sponges, this means additions of large quantities of suspended 
food (such as DOC, micro-, nano- and picoplankton) with maintenance of a high water 
quality (i.e. low accumulation of waste products), usually two conflicting criteria. A 
PROSPECT system (Fig. 3) was constructed that was equipped with a DYMICO water 
quality control device and a seaweed-bioreactor. This combination allowed us to supply large 
quantities of suspended food for the sponges to the system with maintenance of good water 
quality values. The system was integrated to a monitoring and control system (Fig. 4), which 
was also developed within the frame of the SPONGES project. Technically, the system 
performed well, but the applied feeding regimes did not result in controlled growth of the 
sponges in the system. Several species of Gorgonians, which we co-cultured in the system 
performed very well, thus indicating a new target for the PROSPECT technology. 
 
1.4 Primmorph culture (sponge cell aggregates) 
 
Primmorphs are sponge cell aggregates which are characterized by the presence of 
proliferating cells and a characteristic histology. Three major abiotic extracellular factors 
controlling growth and gene expression of sponge primmorphs (S. domuncula) have been 
identified which differentially modulate the expression of genes involved in cell proliferation 
and differentiation: silicon, iron and selenium. The optimal concentrations of these trace 
elements have been determined.They were 10 µM selenium (sodium selenite), 30 µM silicon 
(silicic acid) and 10 µM iron (Fe3+).  
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Figure 3. PROSPECT system. A. 400 liter DYMICO tank.  

B. Suspended-seaweed reactor with Ulva sp. 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 4. PROSPECT system. Overview of the complete monitoring and control system. 
 

 
 
2. Physiology 
 
This part of the work dealt predominantly with determining the rates of feeding, breathing 
and pumping of the target species and identifying factors influencing these rates. 
Also, the energy metabolism in sponges was studied. It was attempted to use the profile of 
adenine nucleotides (e.g. ATP, ADP, AMP)  in sponges as an indicator of the physiological 
status of an explant in culture. The profile may act as a fingerprint of the metabolic state of a 
sponge sample. A practical procedure for this bioassay (which was also termed “sponge 
happiness factor”) was developed and applied to several samples obtained from nature and 
culture. Although the assay proved to be very sensitive, the obtained profiles were not 
conclusive in relation to sponge performance. The method needs to be fine-tuned and 
validated for every sponge species tested. 
Oxygen consumption and food uptake rates were quantified in both freshly sampled and 
cultivated sponges. Similarity of average respiration rates of freshly sampled and cultivated 
D. avara indicated that the general metabolism is only slightly altered by cultivation. Freshly 
sampled sponges efficiently cleared the treatment diets over a wide range of starting cell 
concentrations (20-200 E+04). These data were used to quantitatively calculate feeding 
regimes for sponges in culture. 
In order to gain more insight in the complex interactions between sponges and their 
microsymbionts, microbial processes, chemical gradients and carbon and nitrogen fluxes 
through sponges were characterized. Uptake of DOC and nitrification were found to be 
quantitatively important, previously neglected processes within the sponge-microbe 
holobiont. 
Experimental work was done to improve our understanding of the flow environment around 
sponges in relation to pumping physiology of the targeted sponge species. The effects of 
increasing flow on pumping behaviour of Dysidea avara were visualised in specifically 
designed flow chambers using Particle Tracking Velocimetry and subsequent mathematical 



data analysis. No trend could be observed. There is no evidence that high ambient flow 
increases the water flow through the sponge body as was previously suggested. 
Sponges appeared to cease their pumping activity periodically, both in nature and in culture, 
as was demonstrated by repeated measurements of oxygen levels in sponge tissue, which 
showed strong fluctuations. However, the state of oxygenation of sponge tissue could only be 
partially attributed to its ventilating activity. For example, the tissue near a non-ventilating 
osculum (expected to be oxygen depleted or even anoxic) was sometimes fully oxygenated. 
Alternatively, oxygen did become depleted in the tissue of a sponge that was ventilating at 
0.4 mm/s.  
The plasticity of sponges to cope with changes in hydrodynamic conditions was also 
demonstrated: the sponge Dysidea avara can reorganize its aquiferous system by turning 
outlets into inlets (Fig. 5). However, such processes cost energy that cannot be invested in 
growth. Therefore, tank systems should have a stable hydrodynamic regime that closely 
resembles the natural environment in order to promote growth. Furthermore it was found that 
ferric iron, when administered appropriately, promoted the formation of oscules and pumping 
activity in cultured sponges. These findings were taken into consideration in consecutive 
culture system design. 
 
3. Oceanography 
 
Field studies were executed in the natural environment of the targeted sponge species, in 
order to: 

- assess the performance of sponges (feeding behaviour, reproductive behaviour, 
growth, secondary metabolism) under natural conditions 

- characterize those natural conditions, with emphasis on the availability of food and 
the hydrodynamic conditions 

The data obtained were used to improve culture methods for the target species. 
 
 
 

 
 
 

Figure 5. (a) Normal light photograph of Dysidea avara sponge showing three over-sized ostia 
(1, 2, 3; these used to be oscula) superimposed onto a high-speed video image showing laser-
illuminated glass beads in the background; (b) shows computed speed distributions (colors) 
and (white) streamlines around sponge which is superimposed semi-transparently onto 
calculated speed distributions. Inflow is visible only for ostia 1 & 2, given that ostium 3 was not 
illuminated by the laser light-sheet. Scale bar = 2 mm.  

 



Food availability and feeding behaviour. We obtained better insight in feeding preferences 
of several sponges. The quantity and quality of the food available to the target sponges in 
their natural habitat has been completely characterized monthly in the western Mediterranean 
(South Costa Brava) and compared with data from the North Costa Brava. Significant 
differences in all the nutrients analysed between the two sites have been found. South Costa 
Brava was richer than North Costa Brava as for nitrate, particulate organic carbon (POC), and 
plankton cell numbers, especially for picoeukaryotes in autumn, and heterotrophic bacteria in 
summer. The Mediterranean sponges studied (in particular C. candelabrum) appeared to be 
opportunistic particle feeders, grazing predominantly on the food type that is most abundant. 
In Norwegian fjords, sedimentation of particles from the phytoplankton spring- and autumn 
blooms seasonally enhances the food available for the sponges (both particulate matter and 
DOC). The boreal sponge Geodia barretti is able to retain both particles within a wide size 
range and DOC. To characterize food availability in coral cavities at Curacao, the 
concentrations of phytoplankton, bacterioplankton, dissolved organic matter, mono-and 
polysaccharides and colloidal material (transparent exopolymeric particles) in the ambient 
cave water were compared to those in the reef. Current velocities at about 1 m distance from 
the reef bottom/slope at 15 m depth vary from 0-48 cm.s-1. The exchange rate coefficient of 
water between ambient water and cavities and the corresponding residence time have been 
measured. These cavities can be considered as oligotrophic with respect to the general reef 
water conditions. Caribbean cave sponges were found to feed predominantly on DOC, which 
comprises more than 90% of the total pool of organic carbon present in the water.  
Reproductive behaviour. The reproductive cycles of temperate and boreal sponges were 
studied in order to get insight in the factors triggering reproductive processes. Information on 
these factors is useful for designing culture protocols. Sexual reproduction must be prevented 
in culture systems, because this process requires metabolic energy that can not be used for 
somatic growth. Temperature and food availability were identified as the most likely factors 
inducing reproductive activities in temperate and boreal sponges, respectively. 
Growth. The growth rate and mortality of four Mediterranean target species, C. candelabrum, 
C. crambe, D. avara and C. reniformis in the field has been measured along a full seasonal 
cycle to encompass possible seasonal variations related either with the amount and quality of 
the available food and the sponge life cycle (different phases of the reproductive period) and 
the T. Mean monthly growth rates for these species were 0.19, 0.1, 0.06 and 0.04, 
respectively. In general, the target western Mediterranean sponges grew most in summer (22-
26ºC), while they often present negative growth rates (decreasing in area) in winter (12-15 
ºC). However, the dynamism of the studied sponges (as measured as gains and lost of sponge 
biomass) is in general extraordinarily high and contrasts with their relative low growth rates. 
Hence, there is a high capacity to grow. 
Secondary metabolism. The production of secondary metabolites (indirectly measured as 
sponge bioactivity) has been analyzed in specimen of Mediterranean C. crambe inhabiting 
three different communities (assemblages) along an environmental gradient (from the 
entrance of a cave to the innermost part). Mean toxicity of the sponge was significantly 
correlated with irradiance, and alfa diversity, while POM, N, and C (within the analysed 
concentration range) do not seem to exert any effect on sponge toxicity. 
Hydrodynamics. The hydrodynamics in many of the targeted locations within the SPONGES 
project were qualitatively characterized (low - moderate - high flow). The flow environment 
around natural populations of Dysidea avara in NE Spain was characterized in detail using a 
3-D Doppler acoustic velocimeter and heated microthermistor technology (for micro-
environment directly around the sponges and sponge oscula). The results show that D. avara 
thrives best at average ambient flow rates around 2 cm/s. The average oscular outflow 
velocity of these sponges is only slightly higher. 



4. Natural products 
 
In order to use sponges as producers of natural compounds, three aspects should be 
considered: 

- sponges in culture should retain their ability to produce the compound of interest 
- enhancing the secondary metabolism will directly affect the profitability of the sponge 

as a production system 
- it should be possible to extract and purify the target compounds from the raw sponge 

materials against reasonable costs (product recovery) 
Within the SPONGES project, the following efforts were taken in this respect: 
Sponge species that had been successfully aquacultured were analysed for their metabolites 
of interest. It was demonstrated that aquacultured specimen of Dysidea avara, Chondrosia 
reniformis and Aplysina aerophoba still contained the target products in substantial amounts. 
Based on previous correlation studies in the field, T, light, and grazing intensity were selected 
as stressor variables to enhance secondary metabolism. They were applied to experimentally 
assay their effects on secondary metabolite production by one of the target sponges: Crambe 
crambe. Grazing on the sponge can stimulate the production of secondary metabolites in the 
target sponge, while high temperatures and UV exposure at the values assayed seem to inhibit 
the metabolite production. A feasible, upscalable procedure was established to extract the 
main metabolite of C. crambe (Crambescidin 800, see Fig. 5) from sponge biomass. This 
compound has been evaluated for its potency as an anticancer compound with promising 
results. Considering the results described above, further preclinical development of 
crambescidin 800 obtained from biomass of C. crambe has become a realistic scenario. 
Another project objective was to obtain industrial-scale product recovery techniques for 
avarol (D. avara) and collagen (C. reniformis). Laboratory-scale methods to isolate these 
compounds have been successfully optimized and up-scaled. The average yield of collagen 
(containing 50% of water) is at least 20% of the starting material (wet sponges). The 
procedures can be modified to produce collagens with different physico-chemical properties. 
The yield of avarol is approximately 10% of the sponge dry weight. 
 
5. Genetics 
 
Genetic studies were conducted to unravel the molecular mechanisms that underlay sponge 
performance (growth and secondary metabolism). The primmorph system (see section 1.4) 
was used as a tool to execute these studies. 
Experiments to identify and localize stem cells in sponges (S. domuncula) were performed. 
Molecular markers for stem cells were established. The following three genes were selected: 
noggin (expressed in stem stems during activation), a caspase (coding for an apoptotic 
molecule) and silicatein (synthesis of siliceous spicules; differentiation marker). It is shown 
that during hatching of gemmules (asexual reproduction bodies) the expression of both 
noggin and caspase increases, while no transcripts for silicatein can be detected, 
irrespectively of the presence of silicon or ferric iron in the medium. In contrast, in adult 
specimens silicate/Fe3+ causes an increased expression of these genes. In situ analysis 
revealed that the first cells which express noggin, caspase and silicatein are found in the 
epithelial layer of the pinacoderm. In a later phase the noggin- and silicatein-positive cells 
migrate in the mesohyl, where they are found in association with the spicules. 
The gene expression patterns of growing sponges (S. domuncula) were analysed in order to 
unravel the genetic basis of growth. The relative expression levels for the different marker 
genes for growth were determined: noggin (stem  cell  number), thymidine kinase 
(proliferation), and integrin-ß  (differentiation), as well as the  housekeeping  gene 



glycerol  3‐phosphate  dehydrogenase  (GAPDH). In the absence of any additional 
extracellular effector/mediator the ball-like primmorphs were found to show a high level of 
expression of noggin and thymidine kinase genes. This result confirmed earlier observations 
that cells in these aggregates show a high proliferation capacity – and no apparent sign of 
formation of tissue-like assemblies. The primmorphs which had been attached to the 
substrate, the galectin-coated culture dishes, show a high expression of the gene encoding 
integrin, and considerable levels of thymidine kinase and noggin transcript.  
The primmorph system was further used as a tool to study the formation of biosilica, which is 
both an essential structural element in sponges and a high added-value bioproduct. It was 
demonstrated how selenium is involved in biosilica formation in S. domuncula. The 
genes/cDNAs coding for selenoprotein M and another novel spicule-associated protein were 
analyzed. 
 
6. Economics – industrial perspectives 
 
The technology for a feasible production process for two sponge products was established. A 
series of products based on these two sponge components (Fig. 6) is ready to be marketed in 
the year 2008. Market perspectives are good: expected turnover of collagen for 2008 is 
250.000 EURO, a doubling of the turnover is expected in the years hereafter. The market 
introduction of a new avarol-containing skin-care product is planned for 2008 as well. Based 
on extensive market research, sales of this product are expected to increase up to several 
millions in the forthcoming five years. 
Crambescidin 800 was tested for its potential as an anticancer drug lead. The results 
demonstrate a very promising activity spectrum, which justifies further preclinical 
development of this compound as an anticancer drug. Crambescidin 800 is an excellent 
example of a sponge product for which early development can be based upon supply of 
cultured sponge biomass.  
The results of the SPONGES project clearly demonstrate the validity of the concept of 
culture-based commercial sponge biotechnology. 
 

 

                       
 

Figure 7. New product line “eleana” with sponge-derived cosmetics. 
 



Concluding remarks 
 
The SPONGES project succeeded in its main overall objective to initiate an SME-driven 
sponge biotechnology industry in Europe. The SPONGES team has also been very productive 
in the scientific field. Several new, fundamental insights in sponge biology were obtained. 
More than twenty scientific papers that are (partially) based upon project results have been 
published or are in the publication-pipeline (see Part II of this report). The information 
obtained was used to improve existing designs for land-based sponge culture systems, which 
are currently suitable for long-term maintenance of a wide range of sponges. However, the 
establishment of reproducible methods to produce sponge biomass in land-based systems 
remains a challenge for the near future. 
 
 
 



Part II: Dissemination and use 
 
Several activities have been executed / will be executed to disseminate the results obtained 
within the frame of the SPONGES project to different audiences. The activities are 
summarized in Table II-1.  
 
Table II-1. Dissemination of knowledge – overview table. Accomplished items are underlined. A 
scientific paper that is accepted for publication is considered as accomplished. 
 

Planned /  
actual 
Dates  

 
Type 

 

Type of 
audience 

 
Countries 
addressed 

Size of 
audience 

Partner 
responsible 
/involved 

Feb 2006 Newspaper article General public Germany 1 million 8-KP 
May 2006 Newspaper article General public Germany 1 million 8-KP 
May 2006 Contributions to 7th 

International Sponge 
Symposium (several 
oral and poster 
presentations) 

research World hundreds 1-JOGU, 2-
MPIMM, 3-
WU, 4-NIOZ, 
5-UIB, 6-TUT, 
7-CSIC, 10-PF, 
13-IRB 

July 2006 Open student lecture 
series 

Scientists, 
scholars 

Germany hundreds 2-MPIMM 

Sept 2006 Exhibition Aquatech 
2006 

R&D, industry Europe thousands 11-SCAN 

Sept 2006 Contribution to ISRS research World hundreds 4-NIOZ 
Dec 2006 Project web-site General public World millions 2-MPIMM, 10-

PF 
Dec 2006 Two publications on 

Estonian freshwater 
sponges 

research World thousands 6-TUT 

March 2007 Contributions to 
International marine 
Biotechnology 
Conference 

research World hundreds 1-JOGU, 3-WU 

August 2007 Summer school students Europe tens 1-JOGU 
August 2007 Publication on re-

plumbing in sponges1 
research World thousands 3-WU 

August 2007 Publication on 
ultrastructure of 
sponge collagen2 

research World thousands 8-KP 

August 2007 Publication on DOM 
feeding in Caribbean 
sponges3 

research World thousands 4-NIOZ 

Oct 2007 Publication on oxygen 
dynamics in D. avara4 

research World thousands 2-MPIMM 

April 2008 PhD thesis on sponges 
and flow 

research World thousands 3-WU 

May 2008 Publication on cDNA 
library of C. 
reniformis5 

research World thousands 6-TUT 

May 2008 Publication on effect 
of iron on sponges5 

research World thousands 10-PF 



Planned /  
actual 
Dates  

 
Type 

 

Type of 
audience 

 
Countries 
addressed 

Size of 
audience 

Partner 
responsible 
/involved 

May 2008 Publication on 
biosilica from 
sponges5 

research World thousands 1-JOGU 

May 2008 Publication on oxygen 
dynamics in sponges5 

research World thousands 2-MPIMM 

May 2008 Publication on in situ 
feeding6 

research World thousands 7-CSIC 

2008 Publication on source 
of food for Caribbean 
sponges 

research World thousands 4-NIOZ 

2008 Three scientific 
papers on sponges and 
flow 

research World thousands 3-WU 

2008 Press release General public Netherlands
Germany 

millions 8-KP, 10-PF 

2008 Publication on 
chemical ecology 

research World thousands 7-CSIC 

2008 Publication on sponge 
microbiology 

research World thousands 2-MPIMM 

Oct 2008 Publication on feeding 
& respiration 

research World thousands 10-PF 

Oct 2008 PhD thesis and 
publications on 
oxygen dynamics  

research World thousands 2-MPIMM 

Dec 2008 Publication on 
DYMICO system 

research World thousands 10-PF 

2009 Publication on natural 
food availability 

research World thousands 7-CSIC 

 
1. Mendola, D., Van den Boogaart, J.G.M., Van Leeuwen, J.L., Wijffels, R.H. Re-

plumbing in a Mediterranean sponge. Biol Lett. August 2007. 
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collagen of the marine sponge Chondrosia reniformis Nardo, Biomacromolecules 21. 
Aug. 2007 Manuscript ID bm-2007-0057Ay.R1 Published on Web 10/18/2007 

3. De Goeij JM, Moodley L, Houtekamer M, Carballeira NM, Van Duyl FC. Tracing 
13C-enriched dissolved and particulate organic carbon in the bacteria-containing coral 
reef sponge Halisarca caerulea: Evidence for DOM-feeding. Limnology & 
Oceanography 

4. Schläppy M-L, Hoffmann F, Røy H, Wijffels RH, Mendola D, Sidri M, Beer Dd 
(2007) Oxygen dynamics and flow patterns of Dysidea avara (Porifera, 
Demospongiae). Journal of the Marine Biological Association of the United 
Kingdom. 86: 1677-1682. 

5. Accepted for publication in the proceedings of the 7th International Sponge 
Symposium. This volume will appear in May 2008. 

6. De Caralt, S. Uriz, M.J.  & R. H. Wijffels.  Grazing, differential size-class dynamics, 
and survival of a Mediterranean sponge species: Corticium candelabrum. Mar. Ecol. 
Progr. Ser. (in press). 

 



Exploitable results will be used by the SME-partners in the project. The plans for use and 
exploitation are briefly outlined below. 
 
Early drug development (up till Clinical phase 1) is a suitable target for sponge biotech 
companies. Porifarma BV will use the knowledge obtained in this project to exploit and 
further elaborate technology to produce sponges for cosmetic and medical products and for 
early drug development by other biotechnological companies.  
KliniPharm GmbH and Porifarma BV will exploit the new procedures for sea-based 
aquaculture of Dysidea avara and Chondrosia reniformis for the commercial production of 
avarol and collagen, respectively. In addition, Porifarma BV will further elaborate the 
concept of cleaning fish farm waste with sponge cultures. Two new project proposals have 
been submitted in this field. 
S::CAN Messtechnik GmbH will exploit the new knowledge obtained on their proprietary 
spectrometric online monitoring tool. New markets for the improved technology are expected 
within marine science and aquaculture. 
BiotecMARIN GmbH will exploit all new knowledge obtained on primmorph culture and 
biosilica production (including the recombinant enzymes that were obtained from Suberites 
domuncula). 
 
 


