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NuGO NuGO (www.nugo.org)

W

The European Nutrigenomics Organisation

Network of nutritionists interested in or working
iIn genomics (22 partners, 11 countries)

Funded by European Union (6 years)

WP7: Bioinformatics and Systems biology

Analysis and interpretation of data from
genomics studies

I,

the Euronean Nutriaenomics Oraanisation _—



A INUUW TIGL:. WWW.1ITUYUV.Vl Yy

utrigenomics - Microsoft Internet Explorern

+ Edit  Wiew Favoribes  Tools  Help

- N x ] ___‘..'-.-..__. . 0 2 -
)Back ?, ﬂ \ELI | s Search [ Favorites @Medla ‘6‘ =

Fess @j hitkp: iy, nugo, orgfframes, aspractionID=0 w a [eta]

& g Wiew a8k Frint Eutra

-

S Folders

S Folders

search Published or modified on 2005104415 by Rerkema, Marten

Welcome to the HuGO-Net Area’s Joint Research Activities
Joint Research
The objective of MuG0 is to develop aim at fully exploiting the technological and scientific innavation in
progressive and durable integration of the number of key areas of the nutrition and health research arena.
camplementary research capacities of = Focus Teams
Europe's leading research centers in
nutrigenomics. This provides the critical . .
mass needed to strengthen scientific and Integration Actr.ntms
technological excellence in nutrigenomics Integration
and to structure and shape European aim at harmonising, stimulating and facilitating new technaology,
research in this field. In reaching this target, informatics and systems for common use.
the ohjectives of MuGO are grouped = Databases and Polls
according to three types of activities. = The NuGO Inforrmation Portal
By the way your direct links to the Wark Spreading Excellence Activities

Packages: :
4 Spreading Excellence

build upon the acquired knowledge to share this with target groups
(researchers, industry, society, healthcare, etc).

WP 1 Gut health
WP Metabolic health
WP 3 Life stage nutrition

WP 4 Risk benefit evaluation Management folders
WP 5 Innovation and standardisation contain all info related ta WP 12-15, the netwark board, coverning
WP B Methods in human studies council ete

WP 7 Bioinformatics and Systems Biology
WP 3 Information systermns and Databases

Document folders



rNgenommics - mic roso nernet cxplorer

Edit  Wiew Favorites  Tools  Help

Back - | ﬂ ;ELI . / | Search Favorites wrﬂedia <) =

55 iﬂ htkp: v mugo, org/frames, aspractionID=0 w ﬂ G0

= &+ 31 Mew ‘u'"]’li-rv Edit  [aam Wiew E-Eb.‘, Frirt Eutra  |mgz Move 'mjl' Delete

-

£ Falders S integration £ WER 7 Bioipformatics and Systems Blology

= WP 7 Bioinformatics and Systems Biology
Publizhed or modified on 200204525 by van Erk, Marjan

X home folders search

Welcome to Bioinformatics and Systems WPY Description & Objectives

Biology Workpackage description WE7 2005-rnid 2008 version 070205
Folders This is the homepage' of WPY, giving you a YWiorkpackane descrintior-WhPF— Rt
SR clear overview of the activties within WHY. 160 Stat Toolbox (Statistical Bioinformatics)

A review of statistical methods for nutrigenomics research that MuGO
mernbers can use to guide themselves through the use of design issues,
array normalization issues and to help them to find analysis toals (e.q.
R/Bioconductar) for their particular research purposes.

] Integration
Wiorkpackage description »WPY 2008
D and Polls rnid 2006 version 070205

. The MuzO Information Por also hvesdetr T ST lcal ISSUeS
W S Innovation and stand AE I angtany objes HuGO Path Toolbox (hioTogicar HioimToTmacs
B . Goal: to make pathway mapping toals more accessible to the MuGO
WWF B Methods UIMEn = 0 . . .
B MEINEES N human \ community and assist members in how to apply these to their datasets.
VWE T Bininformatics and S ee also Tools for microarray analysis
E wup7 irterest and partici — =
T pngterm goal, concerning nutrigenomics pathway databases, pathwai™dy
YWFT meetings Enrollment ‘Statistics . . J g P y P

. — ghd pathway statistics development.

;und Fun_u::tu:unal Genomics' for more _ Eee also Pathway impravement, already started in a collaboration
infarmation on the course and for applyi with Reactome (EBI): Yisit to EBIReactome

RO TN TS For discussions: discussion on pathway mapping/netwoark visualisation

_ YWhat are the pathways most relevant to nutrtion research? Share your
LA * resionse-tocall loraatatel sught at Post your pathweay!

e call for dataset: dats Foche : -
MU0 Path Developme Discussion folde

WWEY Bioinformatics discussion folder:
Discussion on experimental design, data (prejprocessing for

¥ documerts

WPT Bioinformatics dis hitoAnugo webeax com




Nugo  Why pathway analysis?

. Biochemical Pathways
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Nua- Why pathway analysis?
NV

Measured effects in nutrition studies are generally small
(e.g. 2-fold change in gene expression, or less), in
contrast to toxicological or pharmacological studies.

Fewer (significantly) changed genes
How relevant are small expression changes?

BUT: Multiple small expression changes in a pathway
may be very important !!

I,
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EI|E Iu:u:uls Format Elew Qata ﬂelp

| s | 55 - | | <[ [ @ | { ][ ) JrnfKOvswT

Author: Niradiz Reyes. Mitochondrial LC-Fatty Acid Beta-Oxidation

E-nva il niradiz_reyes @nym edu

Last radifed : 52402 H H
seiapted from GenhaRR Long Chain Fatty Acid

225
i Facld |14

oyfosolr L.
i ! Ep‘Ha =104
""i"'
Long chain acyl-carnitine
mifochohdrial matrix

f
Long chain Acyl-Cof,

Acyl-Coh dehﬁrugenases:

2455
-1.25

-1.43
-1.62

whaaturated

asaturated

'

2.4 DienmA-Coa

cis- 43 _Enoyl-Coh

Acyl-Col (n-2)  Acet-Cos

Sere Dafzbase
Mm-5td_20040824, gdb
Expression Oafasef

Mama: alldata-fargsnm app

Color Sat: KOwraT

Gana walue: Fold changa-KounT
Legend

fold clange= 1.5 and diff & tpr
fald changs 1-1.5 and diffecpr
fald changs =-1.5 and diff acpr
fold alangs -1.5—1and diff atpr
A0,

dIff acpr= 1.5 fald

Mo eriterla met

Not found

trans- h Enu:-,ﬂ Cohi

-513

3-L- Hy'drnxyan:].d Cof

-1.83
-1a7

3-Ketozcl - CoA
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Nua- Why pathway analysis?

* Functional genomics is not only about GENES
(transcriptomics, microarrays).

* Proteomics: large scale measurement of protein
expression (2D gel electrophoresis, mass spectrometry)

 Metabolomics: large scale measurement of metabolites
in cells, body fluids etc (NMR, mass spectrometry)

« Systems biology approach: analyze gene, protein and
metabolite data simultaneously.

Analysis, interpretation? Use pathway analysis!

-
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N}é - First activities in WP7

Questionnaire:
Mainly interest in

interpretation of microarray = o

data

90.0% -
80.0% -
70.0% -

50.0% -
40.0% +
30.0% -
20.0% -
10.0% H
0.0% -

microarray data

Interpretation of

proteomics data metabolomics data

Focus on pathway analysis as tool for biological
interpretation of data from microarray experiments:

« What pathway analysis tools are available?
« What are pathways relevant in nutrition research?

the Euronean Nutriaenomics Oraanisation
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) Back -

Wiew  Favorites  Tools

x
NuGO

home folders search

ol Faolders
W joirt R

—) .
= Integration

L Dt nod Folls
- The MuGO Information Port

WP 5 Innowvation ane nd

WRY meetings
documerts
Stat Toolbox

oolbox

— . .
™ Tools for microarray

= BRB ArrayTools

>

\ﬂ \ELI .'“_ / ) Search ‘#\z Favarites @Media 6-‘

Fess iEj itk v, nugo. orggframes, aspractionID=0

X X

b

utrigenomics - Microsoft Internet Explorer

Help

O N i e o

S Folders s Integration / WE 7 Bioipformatics and Systems Blology s Ny G0 Path Tooibox £ Tools for microghray analysis

e WiEw Delete

o
-

<& Extra  |gZpz Move

'-LE?‘bfr Frirt

S Tools for microarray analysis
Publizhed or modified on 20044 202 by van Erk, Marjan

This folder lists some of the (freely available) tools available for microarray data analysis.
Flease let me knowy if the tools that are listed are useful and if there are other tools that vou think should he listed here.
Marjan van Erk

Patisval Anaiysis,

GenmMAPF (Gene MicroArray Pathweay Profiler)  visualisation of gene exphagsion data in pathways
ArranPath: wisualisation of gene expression data in pathways

Bio Resource for Array Genes: visualisation of gene expression data in pathways
KEGG

BioCarta

BioCyr: database on pathways and genomes

CGAP-pathway analysis

commercial tools for Pathway Analysis:

GeneGo: htp e geneqo.comfahoutiproducts. shirmi#Fmetacore

Ingenuity Pathways: htto s ingendity.com

FathweayAssist: hitpfwanew ariadnegenomics. comiproductspathieay b

—» NuGO PathToolbox

Oither toofs,

HEWY: GOToolBox analysis based on Gene Ontology

BRB ArrayTools: visualisation and statistical analysis of gene expression data

the Expression Analysis Systermatic Explorer (EASEY: functional group analysis using gene ontology categories
Dnto-Toals: collection oftools, including functional group analysis using gene ontology categories.

BiGCaT Tools library

FEWY: IHOP text mining tool: to navigate literature for information on genesiproteins

Mucleic Acids Research special issue of July 2004 contains an elaborate inventory of webservers for computational analysis of DMNA, R
and proteins: hitpufhar.oupjournals. orafcontenthral 320suppl 20
All atticles are freely available.
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NuG:_ Pathway analysis & nutrition

* Which pathways are relevant in nutrition
research?

« Pathway analysis tools contain ‘general’

pathways, what about nutrition-specific pathway
information? ]

* Improvement of pathways by using
information/knowledge from NuGO experts !

-
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uirigenomics - microso nernet cxplorer

Edit  Wiew Favorites  Tools  Help

| Back ~ (g ﬂ ;ELI wl -/ Search < ¢ Favorites wrﬂedia 6-“ =

=55 iﬂ htkp: v mugo, org/frames, aspractionID=0 w ﬂ G0
X ¥ <= e 3 e ﬁﬁL Edit U-'U; Wiew | 25%  Print Eutra  |mgz Move 'mjl' Delete
-+
"l_ ll_" £ Falders/ Integration £ WP 7 Blainformatics and Systerms Bliology
NuGO

= WP 7 Bioinformatics and Systems Biology
Publizhed or modified on 200204525 by van Erk, Marjan

X home folders search

Welcome to Bioinformatics and Systems WPY Description & Objectives

Biology Warkpackage description W7 2005-mid 2008 version 070205
Folders This is the_'hnmepage' D_f_‘-.-“_JF'?, _gixr_ing you a Wiorkpackane description YWWEP? 2004-mid 2005
- . clear overview of the activties within WHY. NUGO Stat Taolbox (Statistical Bioinformatics)

A review of statistical methods for nutrigenomics research that MuGO
mernbers can use to guide themselves through the use of design issues,
array normalization issues and to help them to find analysis toals (e.q.
R/Bioconductar) for their particular research purposes.

The MuGO Information Port oee also inventory of statistical issues

—) .
- Integration

- Wiorkpackage description »WPY 20058-

Dt nd Palls mid 2008 version 070205

W 5 Innovation and =tand WY long term ohjectives NuGO Path Toolbox (biological bicinformatics)

Goal: to make pathway mapping toals more accessible to the MuGO
community and assist members in how to apply these to their datasets.
WP T Bioinformatics and 5 See also Tools fo ; ENEINEE

WP B Methods in human st

| R — Development {Biological Bioinformatics)

- ongterm goal, concerning nutrigenomics pathway databases, pathway
and pathway statistics development.

mee also Pathway improvernent, already started in a collaboration

with Reactome (EBI): Yisit to EBIReactome

For discussions: discussion on pathway mapping/netwoark visualisation
hat are the pathways most relevant to nutntion research? Share your
t at Post your pathway!

YWY meetings Enrollment "Statistics
and Functional Genomics' for moare
information on the course and for applying
for a MuE0 grant.

response to ‘call for dataset’ th
call for dataset: data Hoche

Discussion fo

WWEY Bioinformatics discussion folder:
Discussion on experimental design, data (prejprocessing for

hito Anioo wehex com




Lipid metabolism

00071

Fatty Acid Degradation

Triacylglycerol

GenMAPP

| Lipoprotein Lipase |

Glycerol
I

N

Fatty Acid
1

Glycerol Kinase

Long Chain Fatty Acid CoA Ligase 1

Glycerol Kinase, testis 1

Long Chain Fatty Acid CoA Ligase 2

Glycerol Kinase, testis 7

Long Chain Fatty Acid CoA Ligase 3

L-Glycerol-3-Phosphate

| Glycerol 3-P0O4 Dehydrogenase

Dihydroxyacetone Phosphate

Long Chain Fatty Acid CoA Ligase 4

Long Chain Fatty Acid CoA Ligase §

Long Chain Fatty Acid CoA Ligase 6

1

Acyl-Coh
I

Carnitine Acetyltransferase

Carnitine Palmitoyltransferase |, liver

| Triosephosphate lsomerase

Carnitine Palmitoyltransferase |, muscle

Glyceraldehyde-3-Phosphate
'
See Glycolysis MAPP

Anthor: Charles H. Redfern, Mathan Salomonis
E-nall nsalomonis@gladstone.ucstedy
Lastmodifted: 211 2102

Copyright® 2000, Gladstone Institutes

Carnitine Palmitoyltransferase Il

Carnitine/Acylcarnitine Translocase

Acyl-CoA =

Gene MicroArray Pathway Profiler

See
TCA Cycle

I
Acyl CoA Dehydrogenases:

Short/‘Branched Chain

MAPP
A

Acyl-CoA (n2) Acetyl-CoA

Short Chain
Medium Chain k. I
Long Chain | 3-Ketoacyl-CoA Thiolase |

Very Long Chain

t

trans A2 Enoyl-CoA

Trifunctional Enzyme alpha

Trifunctional Enzyme heta

Y

\/

3-Ketoacyl-CoA

3-0H-acyl-CoA Dehydrogenase
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Nnugo Pathway database

How to store ‘NuGO expert pathway information’ so that
it can be used in a flexible manner?

Reactome: reaction database; an international public
repository, with a curation team and a peer review
system for approval of the pathways

Reactome - a khowledgebase of biological processes

Reaction Experimentally confirmed reaction——= Manually inferred reaction = Electronically inferred reaction = Linked reactions
Apoptosis Cell Cycle Checkpoints Cell Cycle, Mitotic DHA Repair
Hza | Mmu | Bno | Goga | Fru | Dre H=a | Mmu | Rno | Goga | Fru | Dre Hza | Mmu | Rno | Goga | Fru | Dre Hza | Mmu | Bno | Goga | Fru | Dre
DHA Replication Gene Expression Hemostasis Insulin receptor mediated signalling

Heal Ml BRaoli=na l Evmn l TDire Hea L | BEam l i=nal Frrl Mira Heal M Il BEaa li=na | Evo ]l Tira Heal kMl Brara l Frrl DMra
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NuGU©

Current GenMAPP

Expert data

A 4

Reactome —]

Layout data

New GenMAPP —

iy
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NuG»

Lipid metabolism pathways

Compare expert pathway, GenMAPP map and
pathway in Reactome

the Euronean Nutriaenomics Oraanisation
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N

3.1 -Hviroxvacyl-ColA

- GenMAPP map
NuG.
w Fatty Acid Degradation
Triacylglycerol
| LPL |
No cell compartments, e.g. v L
mitochondria Slycprl raty Acd
GK ACSL1
Pathway not up-to-date GK ACSLI
GK2 ACSL3
¥ ACSL4
L-Glycerol-3-Phosphate ACSLS
ACSL6
;
Acyl-CoA
Dihydroxyacetone Phosphate CR|AT
CPT1A
CHKL
CPT2
i SLC25A20
Glyceraldehyde-3-Phosphate
: CPTIB See
. et
! ! Acyl-CoA TCWTA%%‘:E;
See Glycolysis MAPP | i
! Acyl-CoA Dehydrogenases: 'l !
. : ACADSB E :
Reactome: ; ACADS Acyl-CoA (n2)  Acetyl-CoA ;
FOCUS On : ACADM :
. . . i ACADL i
m |t0Ch0nd r|a| beta- Eun'rc:r.': Charles H Redfern, Mathan Salomanis i ACADVL i
-mail: nsalomonis@gladstone ucsfeduy ! !
1 1 Lastmodified: 201 2/02 ! !
OXIdatlon Copyright @ 2000, Gladstone Institutes : trans A2 -Enoyl-CoA 3-Ketoacyl-CoA !
é iAiiHe é
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NuG.

2 Reactome (eventbrowser) - Microsoft Internet Explorer

Genes in ‘mitochondrial fatty acid beta-oxidation’

File Edit Wiew Favorites Tools Help

@Back = -\‘_.;,l @ @ {;j pSearch “*Favnrites eMedia @ &%* .,.'__; - \_J

fddress @ hittp: / fenansy, reactome, org/ogi-binfeventbrowser 4
E Ahout ~ TOC lzer Guide Crata Model Schema Extended search FathFinder SkyPainter Ciwenload Link
Find |everﬁfthing v| |with ALL ofthe wards vl | in |H|:|m|:| sapiens

] 2 4-dienoyl-CoA reductase, mitochondrial precursor [mmitochondrial matrix] UEGME

] 3 2-trans-enoyl-CoA isomerase, mitochondrial precursor [mitochondrial matrix UEGM]

DAcyI-CDA dehydrogenase, long-chain specific, mitochondrial precursor [mitochondrial matriz] DEGM
DAcyI-CDA dehydrogenase, medium-chain specific, mitochondrial precursor [mitochondrial matrixz] DEGMM
DAcyI-CDA dehydrogenase, short-chain specific, mitochondrial precursor [mitochondrial matriz] DEGKM
DAcyI-CDA dehydrogenase, ver-long-chain specific, mitochondrial precursor [mitochondrial matrix] BEGM
[ =shart chain F-hydrowyacyl-CoA dehydrogenase monomer [mitochondrial matrix] UEGME

C Trifunctional enzyime alpha subunit [mitochondrial matrix] UEGMMME

O] Trifunctional enzyime beta subunit mitochondrial matrix] UEGMME

[ View selected instances ] 5.5| list of display names V|

E2003 Cold Spring Harbor Laboratory and Buropean Bisinformatics Institute. Al dghts reserved.
Date: 2005-03-03 {0:25:15 feloi
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Qﬁ@ Nutrition research: interests

* Transport of fatty acids, e.g. into cell, into
mitochondrion

 Transcription regulation of lipid metabolism
genes

PPARs
SREBPs

« Pathways / networks around target genes (from
literature)

Wmmm

h
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NuG O Example: transcription regulation

A
k Regulation of lipid metabolism via LXR, NF-¥ and SREBP View experiments order

ad

epoxmycholesernal

24(5 T -
hysiroxychol esterol i Z
. - / o "’Lxﬁamxﬁa
b m
A‘ - ) 4 @ *
- S -  TRARXRh
L¥R-alpha = e f’f -
/. g .ﬂ L
Vi - o e
E . . SP1
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NuG O Example: transcription regulation

Regulation of lipid metabolism via PPAR, RXR and VDR

[

R o R R
RARBIRXR A ? '

Retinoic acid

From MetaCore (GeneGO) = __
- =
the Euronean Nutriaenomics Oraanisation -_— = =
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NuGO Pathway statistics

« How to get from simple list of genes with significantly
changed level of expression to (small) list of significantly
effected pathways?

¥* Results Ranked by Z Score and P value = =

Local Results

Mm Mitochondnal fatty acid betacxidation 10013 76.9%, 13016 8] 2% = score = 7128 S
Mm_Fatty_acid metabolism  21M47 44 794 47088 71 2% = score = 6,864

Mm_Fatty_Acid Degradation 9018 58.2% 16/1%9 24 2% = score = 5584

Mm Fatty acid biosymthesis_path 2 4084 1008, 4710 40% = seore = 5351

Mm_ Svwnthesis_and degradation of ketone bodies 303 100%% 367 42.9% = soore = 4 633

Mm_Circadian_Exercise 15044 34 1%, 44043 91 7% = score = 4 467

Mm Pantothenate and Coft biosynthesis 559 55.6%, 90530 30% = score = 5 59686 .

Mm_Valine lenrine_and_jsoleucine_degradation 9426 34.6%, 2614 53.1%zse0re = 3497 NMJAPPFiNnder:

Mm_ Benmoate degradation via_hwdroxylation 305 &%, 5/47 10.6% = score = 3,256

Mm_Bile_arid_biosynthesis 8124 33.3%, 24443 55.8% z score = 3.163 Pathways ranked by z-score

Mm Heme Biosynthesis 459 44 4%, 9% 100%, = score = 2,548

Mm Putancate metabolism 8028 30.8%, 20/69 37.7% 2 score = 2 855

Mm_Steroid_Biosymthesis 5013 38 5%, 13014 92.9%  score = 2837

Mm_Arsimne and_proline_metabolism 9034 26 5%, 34085 40%; z score = 2.547

Mm_Tryptophan metabolism 12053 22.8%;, 537100 553%% 2 score = 2,336

Mm_Lysine_degradation 531 25.8%, 3189 44 9% = score = 2 314

Mm_garuma_ Hexachlorocyclohexane degradation  8f33 24 2%, 35/5]1 64 Mz score = 2115

Mm_Fatty_Acid Synthesis 508 33.5% 9011 8]l 8% zscore = 1 95

Mm_Alkaloid bicsynthesis T 255 40%;, 5038 13 2% =z score = 1 3321

Mm Complement Activation Classical 4015 2670 15716 33 8% zscore = 1,705 ;I

the Euronean Nutriaenomics Oraanisation



MetaCore (commercial program for pathway analysis)
ps list - : -

W

Pathy

differ

File Edt View Favorites Tools Help

@Eack = @ g @ @ F’(j] pSearch *Fav&rites eMedia @ @* ,}} D ﬁ E@

Address ‘a http://localaccess.genego.com/cgi/view_maps.cgirfilter=GeneSpring#s_110 E

waps .MetaCore (new version): Pathways ranked by p-value

Statistic for |genes Gheck all Uncheck all

Eee -
e 11 B

1. Cdc25 Regulation of Cell Cycle 5.122e-08 54 16.6 [
2. Cell Cycle Requlation by Breal 1.540e-05 6 39 15.38% |
3. Anaphase Promoting Complex (APC) Regulation 8.272e-05 6 52 [11.54% |
4. DNA Damage Responses Involved In Inhibition Of COKI During G2 1.354e-D4 5 36 13.89% [
5. ATM =ignaling 6.421e-03 4 53 | 7.55% [
6. Role of ATM, cdc25 and Chk in response to DNA damage 7.866e-03 5 88 5.68% [
7. S-phase DMN& Damage Besponse 9.918e-03 4 60 | 68.67% [
8. Regulatory Cascade of Cyclin Gene Expression 5.116e-02 2 26  7.69% |

1. Signaling pathway mediated by PDGF 7.798e-03 - 56  7.14% [
2. Epidermal Growth Factor signaling pathway 8.297e-03 - 57  7.02% [
3. EGFR signaling via RAS-familv GTPases 8.356e-03 3 30 10.00% |
4., TGF-beta Receptor Signaling 9.918e-03 4 60 6.67% |
5. ERBB-family signaling 3.295e-02 3 50 @ 6.00% [
6. HGF signaling pathway 4,787e-02 3 58  5.17% [
7. I1GF-RI =signaling 8.051e-D2 3 72 4.17% [
8. Cross-talk WEGF and angiopoietin 1signaling 9.937e-02 2 38 5.26% [

9. VEGF signaling and activation 1.175e-01 2 42 4.78% [
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NuG_ Pathway statistics: to do
S

« What are the methods available / used for calculating
statistical significance of pathways in microarray
datasets?

 Also fit for other nutritional genomics (systems biology)
studies?

* Which of these methods do we want to implement or can
we implement?

« Develop own tools for assessing statistical significance
of pathways in microarray datasets?

I,

the Euronean Nutriaenomics Oraanisation _—



Ii/\( C File Edit ‘Wiew Favorites Tools  Help

r . —~ i
. ':I :‘-I \ ) s ' ) y . —
Q Back ) ®| & o 7 Search . Favorites @ Media 6-‘{ = i
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Events

Fumctional Genornics: Principles of Statistic
The European Nutrigenomics Qrganisation: Biology -
linking genomics, nutrition and health research (NuGO) NuGO Workshop - Bioethics and Human St

Designs in Mutrigenomics Research

MuG2 Syrmposiur - Mutrigenomics for Bene
Rizk: Defining rnarkers of health
Personalised Mutrition Conference 2005
MuGoweek 2005

The prirmary aim of HUGD is integration, making future nuirigenarmics research
easier. Twenty-two partners organisations from ten European countries form the
" core of The European Mutrigenomics Organisation (MuGO). Click here to discover
1 the detailed objectives and structure of NGO,

Job Postings

If you are a researcher in nutritional science, NUGO offers you international events, FostDoc in South Afrika
infor mation and advice about integrating post-genomic technologies into your
Vielcome to the NuGO research and an opportunity to be involved with people at the forefront of this
rewolution.

Innowation and Standardization [(WPS)
Bicinforrmatics (WPRF)

Databaszes & Integration (WPE)
Mutritional metabolommics
Muttigenomics and Society [(WP11)
Commercialisation (WP12)

MuGD and SME's (WP15)
Mutrigenaornics Global Metwork

MG aims to:

e Develop and integrate genomic technologies for the benefit of European
nutritional science

e Facilitate the application of these technologies in nuiritional research world-wide
e Create the world-leading virtual centre of excellence in nutrigenomics

e Train a new generation of European scisntists 10 use post-genomic technologies

People involved:

Duccio Cavalieri (Un of Firenze), Rob Stierum (TNO), Chris Evelo (BiGCaT),
Rachel van Haaften (BiGCaT), Philippe Rocca-Serra (EBI), Sander Kersten
(WUR)

the Euronean Nutriaenomics Oraanisation



