
Alginet
Investigate the potential of algae

Kick-off meeting Porto, Feb 03

• Summarize data on european algal culture collections
• Investigate current industrial applications and the use of
    microalgae on the global market
• Detail the requirements of end users
• Investigate current barriers to the use of microalgae
• Make results available on a central webpage
• Annual and biannual meetings



Collaborators

• Culture collections (Göttingen, ….)
• Few University labs
• Companies from Portugal, Spain, France, UK,

Greece, Israel … most of them running mass
cultures of microalgae for the production of
astaxanthin, other pigments, lipids (PUFAs,
DEA), Vitamins (E),

• NIO, AWI
• Managed by the TTZ in Bremerhaven



FundingFunding  forfor 3  3 yearsyears

•• SalariesSalaries (AWI: 1.5 mm) (AWI: 1.5 mm)
•• Travel, (Travel, (yearlyyearly  internalinternal) ) meetingsmeetings
•• ManagmentManagment (TTZ) (TTZ)
•• NO NO researchresearch  moneymoney ( (i.ei.e. . suppliessupplies  oror

equipmentequipment))



EconomicEconomic potential potential

•• IncreasingIncreasing  marketsmarkets  forfor  pigmentspigments and and
vitaminsvitamins

•• PUFAsPUFAs: MARTEC : MARTEC expectsexpects to  to increaseincrease  itsits
sellingssellings to 150  to 150 MioMio $  $ nextnext  yearyear, , expertsexperts
seesee a potential of  a potential of moremore  thanthan a  a billionbillion
withinwithin  thethe  nextnext 5  5 yearsyears ( (valuevalue of MARTEC of MARTEC
stock stock grewgrew 5fold  5fold duringduring  thethe last 1-2  last 1-2 yearsyears))



John, Mock, Cemballa, Valentin and Medlin submitted

The potential of marine algal genomes

0%
10%
20%
30%
40%
50%
60%
70%
80%
90%

100%

A. o
ste

nfe
ldi

i

C. p
oly

lep
is

F. c
yli

nd
rus

P. tr
ico

rnu
tum

L. 
dig

ita
ta

A. th
ali

an
a

Pop
ulu

s sp
.

Cole
op

ter
a

Se
qu

en
ce

sh
om

ol
og

ue
s t

o 
(p

ut
at

iv
e)

 p
ro

te
in

s

kn
ow

n
un

kn
ow

n

Dino
ph

yta

Alga
e

High
er

pla
nts

an
d A

nim
als

0%
10%
20%
30%
40%
50%
60%
70%
80%
90%

100%

A. o
ste

nfe
ldi

i

C. p
oly

lep
is

F. c
yli

nd
rus

P. tr
ico

rnu
tum

L. 
dig

ita
ta

A. th
ali

an
a

Pop
ulu

s sp
.

Cole
op

ter
a

Se
qu

en
ce

sh
om

ol
og

ue
s t

o 
(p

ut
at

iv
e)

 p
ro

te
in

s

kn
ow

n
un

kn
ow

n
kn

ow
n

un
kn

ow
n

Dino
ph

yta

Alga
e

High
er

pla
nts

an
d A

nim
als

High
er

pla
nts

an
d A

nim
als



ContributionContribution of  of thethe AWI AWI

•• StatedStated in  in thethe  proposalproposal::
   Provide expertise on marine phytoplankton phylogeny

and blooms???

•• My My plansplans::
      UseUse  thethe  salarysalary  moneymoney to  to paypay a  a studentstudent in  in computercomputer

sciencessciences  forfor  thethe  establishmentestablishment of a  of a web-basedweb-based  databankdatabank
on on algalalgal genes,  genes, linkedlinked to  to biochemicalbiochemical  pathwayspathways ( (e.ge.g..
KEGG), KEGG), thethe  cultureculture  collectioncollection  databankdatabank, and , and thethe  patendpatend
and and applicationapplication  databankdatabank..



Example: you are interested in lipids

Go to pathways menue, klick on lipids: A KEGG page
appears showing the lipid biosynthesis pathway

Klick on an enzyme of interest: get a list of sequenced
algal genes for this enzyme

Klick on one of the entries: get the genbank entry and a
description of the species, see whether the gene is
related to a patend

Klick on the species name: see where you can order the
culture, which other genes are known from this alga etc.



The potential of Microalgae

Klaus Valentin and Linda Medlin

Alfred Wegener Institute Bremerhaven, Germany

kvalentin@awi-bremerhaven.de



CollaboratorsCollaborators

•• Linda Linda MedlinMedlin, , groupgroup  leaderleader
•• Uwe John, Uwe John, toxictoxic  algaealgae
•• Katja Katja KerkmannKerkmann, DNA , DNA chipschips
•• Thomas Mock, EST Thomas Mock, EST analysesanalyses
•• Gernot Glöckner (Jena), Gernot Glöckner (Jena), GenomicsGenomics/EST/EST



Harmful Algal Blooms  (HAB)

Noctiluca

Gymnodinium breve

                         Currents work at the AWI:

- Biogeography of HAB strains
- Oligo-based early warning systems („hand-held device“, DNA chips)
- Molecular basis of Toxicity (EST analysis)



Establishment of Establishment of newnew  algalalgal  culturescultures

•• TheThe  europeaneuropean PICODIV  PICODIV projectproject ( (WWW.SB-WWW.SB-
Roscoff.frRoscoff.fr))

•• Samples Samples takentaken on a  on a monthlymonthly  basisbasis at Helgoland at Helgoland
•• MoreMore  thanthan 1000  1000 preculturesprecultures  startedstarted
•• SeveralSeveral  hundredhundred  well-growingwell-growing  culturescultures  establishedestablished
•• Routine Routine screeningscreening of  of culturescultures  byby SSCP and partial SSCP and partial

sequencingsequencing



Collaboration on the screening
of microalgae – search for 
commercially interesting 
components

- Cheap  mass-culturing
system established

- Commercial production of
astaxanthin



Genomics in marine algae – the Thalasiosira pseudonana project

- 32 mb

- > 5000 genes

- > 2000 already annotated

- will be accessible by the end of 2003

http://shake.jgi-psf.org



Gene Expression
Gene Translation
General Metabolism
Cell Signaling
Cannels / Transporters
Plastid Localised Proteins
Mitochondria Localised Proteins
Cell Division
Cold acclimation
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59.8%

Unknown

The Fragilariopsis cylindrus EST project

Mock and Valentin, submitted

Physiologically active at:
• +8 to -15°C

• 0 – 150 PSU

• 1 – 150 µE



Cold shock induced gene expression in F. cylindrus

Pos. control Negative control

 +5°C 1 day @ -1.8°C

15 days @ -1.8°C

Photosynthesis
Respiration
Cold adaptation
House keeping genes



Potential of Potential of EST/EST/expressionexpression  analysesanalyses

•• IdentifyIdentify genes and  genes and expressionexpression  profilesprofiles  relatedrelated
to to physiologicalphysiological and  and environmentalenvironmental  conditionsconditions..

•• UseUse  thisthis  informationinformation to  to screenscreen  strainsstrains  forfor  theirtheir
potential potential forfor  aquacultureaquaculture..

•• Transfer Transfer desirabledesirable  abilitiesabilities to  to commercialcommercial
culturescultures..



Gene expression in polar microalgae – a macroarray approach

Mock and Valentin, submitted
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