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Introduc4on	
  

•  Funded	
  by	
  the	
  European	
  Union	
  FP7	
  for	
  2010-­‐2014	
  

•  Call	
  KBBE-­‐2009-­‐3-­‐2-­‐01:	
  Novel	
  marine	
  bioacNve	
  compounds	
  for	
  
European	
  industries	
  

•  Coordinated	
  by	
  the	
  University	
  of	
  Helsinki,	
  Faculty	
  of	
  Pharmacy	
  

•  A	
  joint	
  effort	
  of	
  19	
  academic,	
  research	
  insNtute,	
  and	
  industrial	
  
partners	
  from	
  13	
  countries	
  for	
  exploring	
  and	
  researching	
  of	
  
marine	
  bioacNve	
  compounds	
  

•  Covers	
  the	
  whole	
  discovery	
  path	
  from	
  sourcing	
  of	
  marine	
  
organisms	
  from	
  the	
  sea	
  to	
  culNvaNon,	
  compound	
  isolaNon,	
  
characterizaNon,	
  bioacNvity	
  screening,	
  syntheNc	
  opNmizaNon,	
  
and	
  finally	
  to	
  the	
  evaluaNon	
  of	
  industrial	
  feasibility	
  	
  



Aims	
  and	
  objec4ves	
  

•  Biodiversity	
  in	
  the	
  seas	
  is	
  only	
  partly	
  explored,	
  although	
  marine	
  
organisms	
  are	
  excellent	
  sources	
  for	
  many	
  industrial	
  products	
  	
  

•  MAREX	
  project	
  will	
  collect,	
  isolate	
  and	
  classify	
  marine	
  organisms,	
  such	
  
as	
  micro-­‐	
  and	
  macroalgae,	
  cyanobacteria,	
  sea	
  anemones,	
  tunicates	
  
and	
  fish	
  from	
  the	
  Atlan4c,	
  Pacific	
  and	
  Indian	
  Oceans	
  as	
  well	
  as	
  from	
  
the	
  Mediterranean,	
  Bal4c	
  and	
  Arabian	
  Seas	
  	
  

•  Extracts	
  and	
  isolated	
  purified	
  compounds	
  of	
  these	
  organisms	
  will	
  be	
  
studied	
  for	
  several	
  therapeuNcally	
  and	
  industrially	
  significant	
  
biological	
  acNviNes:	
  
–  anNcancer	
  	
  
–  anN-­‐inflammatory	
  
–  anNviral	
  
–  anNcoagulant	
  
–  ion	
  channel/receptor	
  modulaNon	
  
–  plant	
  growth	
  regulaNon	
  	
  



WP8 Management 

WP6 Sample logistics and data management 

WP5  
Sustainable synthetic  

methodology 

WP1 
Sourcing and bioprospecting 

WP2  
Isolation and  

chemical characterisation 

WP3  
Screening and  

application development 

WP4  
Biotechnological 

production and biosensing 
 for sustainable industry 

WP7 Training, dissemination, industrial feasibility and technology transfer 

MAREX	
  Workflow	
  in	
  eight	
  work	
  packages 
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MAREX	
  Team	
  at	
  UHEL	
  
Prof. Heikki Vuorela, Ph.D.(Pharm.) 
Professor of Pharmacognosy 
Division of Pharmaceutical Biology, Faculty of 
Pharmacy 
 
Expertise: Drug discovery, chromatography and 
spectrometry of natural products 

Prof. Jari Yli-Kauhaluoma, Ph.D. 
Professor of Medicinal Chemistry 
Division of Pharmaceutical Chemistry, Faculty of 
Pharmacy 
 
Expertise: Medicinal, organic and natural product 
chemistry 

Dr. Paula Kiuru, Ph.D. 
Postdoctoral Research Fellow 
Division of Pharmaceutical Chemistry, Faculty of 
Pharmacy 
 
Expertise: Synthetic medicinal and organic 
chemistry, optimization of lead compounds 

Dr. Päivi Tammela, Ph.D.(Pharm.) 
Docent in Pharmaceutical Biology, Group leader 
Centre for Drug Research, Faculty of Pharmacy 
 
Expertise: Bioactivity screening and assay 
development 

Tiina Lipiäinen, M.Sc. (Biotech) 
Management Coordinator 
Faculty of Pharmacy 
 
Expertise: Pharmaceutical biotechnology 

Sofia Montalvão, M.Sc. (Biol. engineering) 
PhD student 
Centre for Drug Research, Faculty of Pharmacy 
 
Expertise: Antimicrobial screening 



Tasks	
  of	
  UHEL	
  in	
  MAREX	
  

• BioacNvity	
  tesNng,	
  anNmicrobial	
  targets	
  (WP	
  3)	
  

• Medicinal	
  and	
  organic	
  chemistry:	
  opNmizaNon	
  of	
  the	
  
lead	
  compounds	
  and	
  providing	
  the	
  WP3	
  with	
  chemical	
  
derivaNves	
  of	
  isolated	
  pure	
  compounds	
  and	
  other	
  à	
  la	
  
carte	
  compounds	
  requested	
  by	
  the	
  ConsorNum	
  (WP5)	
  	
  

• Sample	
  logisNcs	
  and	
  data	
  management	
  (WP6)	
  

• Training	
  and	
  disseminaNon	
  (WP7)	
  

• ScienNfic	
  and	
  overall	
  co-­‐ordinaNon	
  of	
  the	
  project	
  (WP8)	
  



Other	
  partners	
  in	
  Finland	
  

•  Åbo	
  Akademi	
  University	
  (Department	
  of	
  Biosciences,	
  	
  	
  	
  	
  
Dr.	
  Meriluoto)	
  
–  Sourcing	
  and	
  culNvaNon	
  of	
  cyanobacterial	
  and	
  algal	
  material	
  from	
  the	
  

northern	
  BalNc	
  Sea	
  area	
  and	
  recently	
  isolated	
  lakes	
  (WP1)	
  

–  FracNonaNon	
  and	
  preparaNve	
  isolaNon	
  of	
  bioacNve	
  compounds	
  (WP2)	
  

–  LC-­‐MS-­‐MS	
  based	
  chemical	
  characterisaNon	
  and	
  purity	
  determinaNon	
  
(WP2)	
  

–  Biochemical	
  assays,	
  such	
  as	
  protein	
  phosphatase	
  inhibiNon	
  assays	
  (WP3)	
  

•  Technical	
  Research	
  Centre	
  of	
  Finland	
  (VTT	
  Plant	
  
Biotechnology,	
  Dr.	
  Rischer)	
  
–  Sourcing	
  and	
  bioprospecNng	
  (WP1)	
  

–  Screening	
  of	
  fracNons	
  and	
  isolated	
  compounds	
  (WP3)	
  

–  Sustainable	
  biotechnological	
  producNon	
  (WP4)	
  



Current	
  status	
  
•  Sourcing	
  and	
  bioprospec4ng,	
  biotechnological	
  produc4on	
  

–  More	
  than	
  300	
  different	
  marine	
  organisms	
  were	
  collected	
  
–  More	
  than	
  200	
  microalgae	
  and	
  cyanobacteria	
  strains	
  were	
  culNvated	
  

•  Isola4on	
  and	
  chemical	
  characteriza4on	
  	
  
–  cytostaNc	
  and	
  apoptoNc	
  polyether	
  triterpenoids	
  from	
  red	
  seaweed	
  

Laurencia	
  viridis	
  
–  serine	
  protease	
  and	
  protein	
  phosphatase	
  inhibiNng	
  oligopepNdes	
  from	
  

the	
  BalNc	
  cyanobacterium	
  Nodularia	
  spumigena	
  

•  Bioac4vity	
  screening	
  on-­‐going	
  with	
  >50	
  different	
  assays	
  
–  Several	
  pro-­‐apoptoNc	
  and	
  anN-­‐inflammatory	
  hits	
  idenNfied,	
  anNmicrobial	
  

acNviNes	
  found	
  against	
  C.	
  albicans,	
  S.	
  aureus,	
  etc.	
  

•  Design	
  and	
  synthe4s	
  of	
  deriva4ves/analogs	
  of	
  marine	
  
bioac4ve	
  compounds	
  
–  Total	
  syntheses	
  of	
  solomonsterols	
  A	
  and	
  B	
  
–  Compound	
  libraries	
  of	
  marine	
  compound-­‐based	
  derivaNves	
  (>100	
  

compounds)	
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