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BACKGROUND
VTT Technical Research Centre of Finland is an impartial expert organisation. Systems biology at VTT aims to integrate a broad range of in-house 
expertise. The systems biology platform combines bioinformatics with molecular profiling approaches and new measurement technologies, and 
benefits from in-house knowledge across information technology, biosensors, microbiology, plants, nutrition, and medical domains.
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PROJECT EXAMPLES

EXAMPLE REFERENCE
P. Jouhten, E. Rintala, A. Huuskonen, A. Tamminen, M. Toivari, M. Wiebe, L. Ruohonen, 
M. Penttilä, H. Maaheimo, Oxygen dependence of metabolic fluxes and energy 
generation of Saccharomyces cerevisiae CEN.PK113-1A. BMC Syst Biol. 2, e60 (2008). 
CONTACT: Merja Penttilä (merja.penttila@vtt.fi)

EXAMPLE REFERENCE
J.R. Koikkalainen, M. Antila, J.MP. Lötjönen, T. Heliö, K. Lauerma, S.M. Kivistö, P. Sipola, 
M.A. Kaartinen, S.TJ. Kärkkäinen, E. Reissell, J. Kuusisto, M. Laakso, M. Oresic, M.S. 
Nieminen, K.J. Peuhkurinen, Identification of Early Familial Dilated Cardiomyopathy by 
Determination of a Disease State Parameter Using Cine MR Imaging Data, Radiology, In 
press (2008).
CONTACT: Jyrki Lötjönen (jyrki.lotjonen@vtt.fi), www.predictad.eu

EXAMPLE REFERENCE
R. Laaksonen, M. Katajamaa, H. Päivä, M. Sysi-Aho, L. Saarinen, P. Junni, D. Lütjohann, 
J. Smet, R. Van Coster, T. Seppänen-Laakso, T. Lehtimäki, J. Soini, M. Orešič, A 
systems biology strategy reveals biological pathways and plasma biomarker candidates 
for potentially toxic statin induced changes in muscle, PLoS ONE 1(1), e97 (2006).
VTT CONTACT: Matej Orešič (matej.oresic@vtt.fi), www.atheroremo.org

EXAMPLE REFERENCE
U. Schwab, T. Seppänen-Laakso, L. Yetukuri, J. Ågren, M. Kolehmainen, D. E. Laaksonen, 
A.-L. Ruskeepää, H. Gylling, M. Uusitupa, M. Orešič, Triacylglycerol fatty acid composition
in diet-induced weight loss in subjects with abnormal glucose metabolism – the GENOBIN 
Study,  PLoS ONE 3(7), e2630 (2008).
CONTACT: Kaisa Poutanen (kaisa.poutanen@vtt.fi), www.sysdiet.fi
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Rischer et al, PNAS 103, 
5614-5619 (2006)

Schwab et al, PLoS ONE 3, e2630 (2008). Nikkilä et al, Mol. Syst. Biol. 4, e197 (2008)

EXAMPLES
MZmine software for metabolomics
(Katajamaa et al, Bioinformatics, 22, 
634-636, 2006)
megNet bioinformatics data 
integration framework
(Gopalacharyulu et al, Bioinformatics 21, 
i177-185, 2005)
Lipid pathway reconstruction
(Yetukuri et al, BMC Syst. Biol. 1, e12, 2007).

Enabling technologies
and platforms

Arvas et al, BMC 
Genomics 7, e32 (2006)

Pietiläinen  et al, PLoS Med. 5, e51 (2008)

Mattila  et al, Nat Cell Biol. 7, 78-85 (2005)

EXAMPLES
TRAC method for multiplexed
transcript analysis
(Kataja et al, J. Microbiol. Methods 67, 
102-113, 2006)
BioMEMS
(Korpinen et al, Proc Int Conf Machine 
Automation, 2729, Sept 2000)

The Finnish Centre of Excellence in White 
Biotechnology – Green Chemistry (2008-2013)

MAIN AIMS
(1) Eukaryotic microbial 
hosts for efficient 
production of novel sugar 
conversion products  
(2) Chemical conversion to 
novel polymers 

Nordic Center of Excellence “SYSDIET: Systems 
biology in controlled dietary interventions and 
cohort studies” (2007-2012)

MAIN AIMS
(1) Exploiting nutrigenomics tools in 
human dietary interventions, animal 
and cell culture studies
(2) To identify novel mechanisms by 
which Nordic foods and diets could be 
modified to promote health and 
prevent chronic diseases

MAIN AIM
Development of a standardised and 
objective solution that would enable 
an earlier diagnosis of Alzheimer’s 
disease, improved monitoring of 
treatment efficacy and enhanced 
cost-effectiveness of diagnostic 
protocols.

EU FP7: From patient data to personalized
healthcare in Alzheimer’s disease (2008-2011)

EU FP7: European collaborative project on 
inflammation and vascular wall remodelling in 
atherosclerosis (2008-2013)

MAIN AIMS
(1)Identify novel inflammatory mechanisms 
in vascular remodelling by combining the 
exploration of human biobanks with animal 
models and established cellular models. 
(2) Develop new preventive, diagnostic and 
therapeutic strategies against 
atherosclerotic cardiovascular disease. 

Biomarker
of endpoint

Improved
insulin

sensitivity, 
blood

pressure
and lipid

metabolism

Reduced risk of 
diabetes 
mellitus

and 
cardiovascular

diseases

Dietary 
modification

Tissue gene expression, 
protein activation, function
and tissue metabolism

Insulin
resistance

Metabolic
syndrome

Abdominal
obesity

syndrome

Biomarker of 
exposure Biomarker of 

target function

Profiles of dysregulated
pathways

Extend biofluid metabolomics to 
monitor tissue sensitive biomarkers
in larger populations

Predict tissue-specific
drug responses from
biofluid metabolome

Placebo
Drug

MeasuredP
re

di
ct

ed

Placebo

Drug

Drug response molecular
profiles in tissues

Dysregulated
pathway profiles

B
io

m
as

s 

Sugars

Genome
Proteome

Metabolome

Microbe

BIOREACTOR

OUT
Sugars

IN Sugar conversion
products

Polymers

New analytical tools
• Rapid on-line analytics
• Single cell analytics

Feed-back control

Sugar conversion
products



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


