

















LECO European Technical Centre * Separation Science
SepSci@leco.de * www.leco-etc.com




reserved.

© 2010 Thermo Fisher Scientific Inc. A)

Metabolomic profiling & identification
— with comprehensive characterization

e Exactive high-performance LC-MS for accurate, precise profiling / \
¢ Qualitative and quantitative results in the same analysis

e SIEVE software - detection and quantification of low-level
metabolites

e |dentification of biologically significant targets for further
research

e LTQ Orbitrap for superior sensitivity, resolution,
mass accuracy.

Thermo Scientific Exactive

¢ Confident elemental composition determination
e Mass Frontier for compound structural elucidation.

e Ultimate performance for comprehensive
metabolome analysis.

Come and visit us on Booth 8 at Metabolomics 2010
in Amsterdam.

Thermo
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Part of Thermo Fisher Scientific




Unilever's vision is to work to create
a better future every day. We help
people feel good, look good and get
more out of life with brands and
services that are good for them and
good for others. We will inspire
people to take small everyday
actions that can add up to a big
difference for the world. We will
develop new ways of doing
business that will allow us to double
the size of our company while
reducing our environmental impact.

Today Unilever employs 163,000
people in 100 countries worldwide, and
supports the jobs of many thousands
of distributors, contractors and
suppliers.

With 400 brands spanning 14
categories of home, personal care and
foods products, no other company
touches so many people's lives in so
many different ways. We invest nearly
€1 billion every year in cutting-edge
research and development, and have
six strategic R&D laboratories around
the world that explore new thinking and
techniques to help develop our
products.

We particularly value our
interactions with experts from
academia, health authorities,

governments and non-governmental
organisations and look forward to at
the Metabolomics Society Meeting
2010 in Amsterdam.

www.uhnilever.com
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Visit us at Metabolomics 2010 - Booth #3

CONTACT ZOEX for pricing: Toll-free (866) 904 2942 Office (281) 484 2828 Email infoRzoex.com / www.Zoex.com



Dionex Welcomes
You to Vietabolomics 2010

Amsterdam hosts this year's Metabolomics 2010 conference from June 27" to July 1¢*. Dionex will present its
new ICS-5000 system, the world's first capillary IC system, the UltiMate® 3000 RSLCnano UHPLC system, and the
CoulArray® Multi-Channel Electrochemical detector. Visit us to learn more about analytical solutions based on

the following platforms:

¢ |CS-5000 Capillary lon Chromatograph System, the world's first capillary Reagent-Free™ lon Chromatography
(RFIC™) system. Developed with flexibility, modularity, and ease-of-use in mind, the ICS-5000 combines the highest
sensitivity with convenience. \With the ability to analyze samples at capillary, microbore, or standard flow rates
(or any combination of two, in a dual system) the system is simply Always Ready.

¢ CoulArray Multi-Channel Electrochemical Detector produces qualitative information for compound identification,
resolves coeluting peaks, determines peak purity, simplifies sample preperation, and measures multiple analytes
per sample.

e UltiMate 3000 RSLCnano UHPLC Systems represent the future of nano LC/MS: more peaks, better information,
and faster discovery. These systems have been designed to optimize low flow separations and facilitate easy
coupling to mass spectrometry to provide the best resolution, sensitivity, and selectivity for nano LC and
prateomics applications.

Visit Dionex at Metabolomics 2010 or find more information on www.dionex.com.

.Passiun. Power. Productivity. | D [ 0 N E x

Reagent-Free and RFIC are trademarks, UltiMate, and CoulArray are registered trademarks of Dionex Corporation.
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We're all different.
SO are you.

the right medicine
in the right place
at the right time

The future of Diagnostics follows a new plan: BIOCRATES
Tailored biomarkers for health. LFESCENCES e
www.biocrates.com ~

Bruker Biospin
Bruker Daltonics

The world’s only fully
Integrated Solution
for Metabolic Profiling in

Systems Biology

Drug Discovery & Development
Clinical Research/Public Health Studies
Plant Science

Nutrition & Food

Microbial Research

Y
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Unique Combination of NMR & LC-MS

= Flexible software tools for statistical analysis

= Sophisticated data management with SampleTrack = Spectral libraries for NMR & MS data
= On-line sample preparation = Unique de-novo structure elucidation capability
= Confident formula finding with SmartFormula 3D = Fully synchronized or independent operation

think forward NMR / LC-MS




Achieve New Heights
of MS Excellence

with Genedata Expressionist® 6.0 J . Matabolamics 2010

Come and see our experts at booth # 2
or visil www.genedata.com.

@ Genedata Expressionist Drives MS Research

HMT is the CE-MS based commissioned analysis service provider.

All-inclusive package
at a 44% discount NOW!

Price: 5,000 EURO
Whatever kind of analytes
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b Please visit us HMT
at booth #11

@& http://humanmetabolome.com/ Human Metabolome Technologies
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SIGMA-ALDRICH*

navigate.

Metabolic Pathways

Sigma-Aldrich® metabolite standards, enzymes, HPLC solvents, and separation
technologies help you navigate the metabolic pathways to biomarker discovery.

Unique isolated and synthetic metabolites

Unique stable-isotope-labelled metabolites

Biomarker metabolites

Metabolic enzymes, substrates and inhibitors

Amino acid, carbohydrate, and lipid metabolite libraries

To view our comprehensive metabolomic resources, reagents and kits,
visit sigma.com/metabolomics

Where b0 begins”

Life Science

Sigma and Sigma-Aldrich are registered trademarks belonging to Sigma-Aldrich Co. and its affiliate Sigma-Aldrich Biotechnology, L.P.




30 vears Metabolomics at TNO

for Food and Pharma

- Innovative analytics

- Data extraction

- Multivariate statistics

- Bioinformatics

- Biological interpretation
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Innovations in applications
+ Nutrition and health
1 - Microbial and food production
- - Metabolic syndrome
- Toxicity and safety
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Your Partner for Metabolite Profiling
Biomarker Discovery & Development

www.tnho.nl/Food

= Quality & Experience = Response
®  Throughput & Capacity m Efficacy
= Biological & Pathway Interpretation m Safety/Tox
= Data Integration & Correlation = Mode of Action
m Pathophysiology

metanomics Health GmbH « Berlin « Germany
www.metanomics-health.de




@ENOMX

Dedicated to supporting life science researchers worldwide.

Your combined NMR and mass spectrometry
metabolomics partner.

« Contract analysis services using proven robust technologies

o Patented NMR platform and analysis software

« Partnered with Biocrates Life Sciences for mass spec technology

o Fully identified and quantitative results

o Combines the broad coverage of NMR with the sensitivity of mass spec

See us at Booth No. 16 in the Ruby Lounge

www.chenomx.com

. METABOLIJMIB
DISCOVERIES

knowledge based biomarker discovery

Analytical Service and Contract R&D
Biomarker Discovery - Metabolite Profiling - Bicinformatics

Industrial Biotechnology "" Agriculture and Horticulture

= Process optimization - Biomarker development
= Strain optimization {Resistances, abiotic stress, flavour)
- Pathway elucidation - Mode of Action studies

Food and Beverages : 1 Analytics and Bioinformatics
- Product optimization Jert ] - Method development
- Quality control W - Data normalization
L
= . - Data interpretation

Metabolomic Discoveries GmbH - Am Mihlenberg 11 - D-14476 Potsdam-Golm
www.metabolomicdiscoveries.com
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LETTER OF WELCOME

DEAR PARTICIPANT, METABOLOMICS2010,

It is our very great pleasure to welcome you, on behalf of all
those involved in organization of this meeting, to
metabolomis2010 — the biggest meeting dedicated to
metabolomics to date! For the first time we have been able to
combine the activities of the International Metabolomics Society,
the Plant Metabolomics Platform and the Metabolic Profiling
Forum into one joint meeting. We therefore appreciate the trust
these organizations have placed in us to organize
metabolomics2010.

As local organizers we have done our best to coordinate the
compilation of what we hope you agree is an excellent
programme of state-of-the-art, innovative metabolomics
presentations comprising both lectures and posters. This
programme would of course never have been possible without
your contributions by submitting a huge number of excellent
abstracts. Special thanks must therefore firstly go out to our
distinguished group of experts who made up the International
Scientific Advisory Board (ISAB), whose job it has been to sift
through all these abstracts and to vote on selections for the
individual sessions. The quality of the submissions was excellent
and the diversity of topics and approaches was impressive.
Unfortunately, even by having parallel sessions, almost 200
hopeful speakers had to be disappointed. The result however is
a set of top quality posters to complement the oral
presentations.

The ISAB was initially asked to compile a programme of sessions
and, later, to select lectures which together give a good overview
of the main activities currently at the forefront of metabolomics
research. We aimed to cover both the development and
application of metabolomics technologies, giving more emphasis
on the biological implication of metabolomics results.
Metabolomics has (almost) come of age and the impact of the
approaches is becoming more and more evident and relevant.
Technology developments are still ongoing and special thanks
must therefore also go out to the organizers of the
complementary Workshops which are being held all day on
Sunday and also on Monday and Tuesday evenings. Through
these workshops we aim both to inform on progress as well as
create forums for interactive discussion regarding how we can
move forward, communicate and collaborate better, facilitate
data exchange etc. We encourage everyone to attend and
participate in these workshops.

r.
Metabolomics

No metabolomics meeting would be complete without the active
participation of our commercial partners. Their continued
commitment to support our efforts — in cash and in kind — is
essential to our continued success. Without the financial support
of our sponsors, be they instrument makers, software
companies or local enterprises, this meeting would literally not
have been possible. The field of metabolomics is blessed in
many ways by having commercial entities strongly committed to
future development and implementation of what is still a nascent
technology. Consequently, many of our sponsors are also
making active contributions to both scientific programmes and
five of our Platinum sponsors have organized Lunchtime
Showcases to bring you up to date on their most recent
activities. In addition, 18 of our sponsors are also present as
exhibitors and we encourage all of you to join their activities, talk
with them and let them know what you want in the future. They
are just as happy to hear what is going wrong as well as what is
going right! Grab your chance to help them develop even better
products and protocols for us.

Finally, we offer a final thanks to all the volunteers from both the
Netherlands Metabolomics Centre and the Centre for
BioSystems Genomics offices and all the PhD and postdoc
volunteers who have offered their services during the prior
organization of the meeting and to help with the smooth running
of the conference on site.

Best wishes and hoping you have a great conference,

Your local organizers

Robert Hall, Centre for BioSystems Genomics, Plant Research
International, Wageningen

Thomas Hankemeier, Netherlands Metabolomics Centre, Leiden
University, Leiden

PS — While we have done our best to come up with a full
scientific programme to keep you busy with science, information
exchange and networking, we do recommend that if you have
the chance, you take the opportunity to see some of the
beautiful city of Amsterdam, the ‘Venice of the North’. There are
several cultural highlights not to be missed (van Gogh Museum,
Rembrandthuis, Rijksmuseum etc) and in a short boat trip
(Rondvaart) you can get a great impression of the whole sphere
of the city is just an hour! We and the people at the registration
desk are happy to advise!

=1 CBSG 12072 immmm

Metabolomics2010
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LOCAL ORGANIZERS

Thomas Hankemeier
Robert Hall
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Oliver Fiehn
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Opening Keynote speaker

Leroy Hood

Keynote speakers
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Annick Moing

Institute for Systems Biology, USA

Amyris Biotechnologies, USA
Purdue University, USA
Munich Technical University, Germany

Case Western Reserve University, USA
University of Leiden, The Netherlands
University of Manchester, UK

Radbout University Nijmegen, The Netherlands
MPI Potsdam, Germany

Princetown University, USA

Michigan State University, USA
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University of Kentucky, USA
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University College Dublin, Ireland

Plant Research International, The Netherlands
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INRA Bordeaux, France
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METABOLOMICS2010 - GENERAL INFORMATION

Congress Venue

Amsterdam RAI

Congress Centre FORUM (Entrance E)
Europaplein 22

NL 1078 GZ

Amsterdam

The RAl is a large complex of buildings. The conference has its
own signposting - signposted ‘metabolomics2010’ from both
the tram stop ‘de RAI'and the Amsterdam RAI train station.
Please follow these signs or otherwise the signs bringing you to
the entrance of our conference building — this is Entrance E.

Arrival

® |f you wish to go straight to the RAI from the airport — the
conference venue is just 12 minutes by train from Schiphol
Airport Train Station (located directly underneath the Airport
terminal building) to Amsterdam RAI station. Trains run every
15 minutes throughout most of the day. From RAI station it is
an 8 minute (300 m) walk which is well signposted. Buy a
single ticket at the counters with the blue lighting (on the
ground floor)

® |f you have a hotel in the centre of Amsterdam you can best
take a train from the below ground Schiphol station to
Amsterdam Central Station (CS). From there you can take a
tram or taxi to your hotel.

® |f you arrive by train at Amsterdam Central Station you can
take a tram No 4 to the Conference site which takes about 25
minutes; exit at the stop ‘de RAI’.

® |f you are travelling by train to the Amstel station, you can take
the Amstelveen express tram 51 (travelling time:
5 minutes) or the bus (route 15, 69 or 169), which will bring you
to the RAI within 10 minutes. You should get off at ‘de RAI.

Public transport
http://www.gvb.nl/english/travellers/tickets-and-fares/Pages/
Ticketsandfares.aspx

The RAI is most easily accessed by tram line No 4. You can buy a
1 hour ticket in the tram (2.60 Euro). There are also 24h tickets
(7.00 Euro) and a 4 day ticket (19.80 Euro) with unlimited use on
all busses, metro and trams for the relevant period. These can be
bought at all stations, tobacconists and post offices as well as the
GVB office across the square at Amsterdam Central Station.

Metabolomics2010

By car / Parking

From the motorway follow the signs to the RAI. Those coming by
car are recommended to then follow the signs to and use,
parking area P1.

Congress Secretariat

The secretariat / registration desk is located on the ground floor,
on the right just inside the Lounge Forum, Entrance E. The desk
will be manned from 08.00 — 20.00 each day.

Registration

Registering for the conference gives you 'Access to all areas'
and the fee includes receptions, all lunches and the conference
dinner. The registration desk is open from 08.30 on Sunday 27th
June and from 08.00 on all other days.

Badges

All conference participants and exhibitors will be given a badge at
registration. YOU NEED THIS BADGE TO ENTER THE BUILDING
AND YOU MUST WEAR IT AT ALL TIMES WHEN INSIDE.

Floor plan / room allocations

All plenary sessions will be held in the main Auditorium. The
entrance is directly across from the main entrance E past the
exhibitor stands. In addition, half of the parallel sessions will be
held in rooms E104-107 which is on the first floor. Please follow
the signs. Posters are presented in the Forum Lounge on the
ground floor and in the Ruby Lounge and in Room numbers
E102, E103 and along the main corridor on the first floor.

Full floor plans are provided elsewhere in this book.

Catering arrangements

Coffee and tea during the breaks as well as the buffet lunches
are available BOTH on the Lounge Forum (ground floor) and
Ruby Lounge (First floor). The receptions are also divided
between the two floors. To avoid congestion please make use of
both areas.

FOOD AND BEVERAGES MAY NOT BE TAKEN INTO THE MAIN
AUDITORIUM.

Dinner
Except for the conference dinner on Wednesday evening you are
free to choose your own restaurant of which there are very many.



There are a few in the street close to the RAI (Scheldestaat). In
the centre of town there are very many restaurants around the
Leidseplein and the Rembrandtplein.

Sponsor booths

We recommend you visit all our sponsors! The sponsor exhibition
stands are located on the ground floor (between the entrance E
and the entrance to the main auditorium) and on the first floor at
the top of the stairs. The stands will be manned at least during the
breaks and during the receptions. Our sponsors also have access

to a private meeting room should you to wish to talk in confidence.

Please contact the sponsors for this service.

Speaker presentations

ALL SPEAKERS ARE REQUESTED TO HAND IN / UPLOAD THEIR
PRESENTATIONS THE DAY BEFORE THEIR TALK HAS BEEN
PLANNED. Please go to the registration desk to arrange this.

Lectures

® All the plenary sessions will be held in the main Auditorium on
the ground floor.

® The biomedical parallel sessions are also in the Auditorium.

® The plant / environment sessions are held in Rooms
E104-E107 which are on the first floor.

Internet

It is not possible to access internet in the main conference areas.
Free WiFi and on line computer access has been made available
on the first floor. Please ask at registration for directions.

Poster sessions

All posters should be hung up (using the pins provided) on
Sunday or Monday morning. Please check your poster code and
find the location at the registration desk. The poster session is
completely full. Therefore, PLEASE DO NOT HANG UP ANY
POSTERS WHICH HAVE NOT BEEN REGISTERED.

The posters can remain throughout the entire conference. There
are two poster sessions on Monday 28th and Tuesday 29th from
17.30 - 19.00.

® Even number posters should be manned on Monday 28th

® Odd number posters should be manned on Tuesday 29th

Conference banquet
The conference dinner is always an excellent opportunity to talk
at length and socialise with your friends and colleagues. The

dinner is included in the registration fee and will be held on
Wednesday evening 30th June in the Okura Hotel (http://www.
okura.nl/) just a 15 min short walk from the conference site. The
entrance to the Grand Ballroom is on the left just before the main
entrance to the hotel. Look for the red carpet! We shall begin
with a reception and drinks at 19.30 after which we shall have a
buffet dinner in the Grand Ballroom at 20.00. PLEASE BRING
THE DINNER INVITATION WITH YOU!

Luggage / Coats

There is a secure manned cloakroom for coats and luggage
available throughout the conference at a cost of 1.50€ / item.
For fire and safety reasons luggage may not be taken into the
lecture theatres

Metabolomics2010 | 21
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EXHIBITORS

Booth No Company

1 Sigma Aldrich

2 Gene Data AG

3 Zoex

4 Shimadzu Benelux

5 Waters

6 Bruker Daltonik GmbH

7 Dionex

8 Thermo Fisher Scientific

9 AbSciex

10 LECO

11 Human Metabolome Technologies
12 Agilent Technologies

14 TNO

15 BIOCRATES Life Sciences AG

16 Chenomx Inc.

17 Netherlands Metabolomics Centre
18 Metabolomic Discoveries GmbH
19 Metanomics Health GmbH
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PROGRAMME WORKSHOPS

Workshop Program Morning Sunday 27th June

Parallel session 1A

Mass Spectrometry: identification and quantification strategies
Room: Forum

Topic Coordinators
10.00-12.30 Mass Spectrometry: identification and quantification strategies Rick Dunn (UK) &
This workshop aims to give an overview of MS-based techniques used Rob Vreeken (Netherlands)

in metabolomics research. Furthermore, we will discuss and review current
trends in quantifying the right metabolites as well as strategies to identify
(novel) metabolites using accepted protocols and novel methodologies.
The workshop will address issues, like GC-MS and LC-MS, Quantification
and ion suppression, various ionization techniques, why sample
preparation?, multi-dimensional chromatography and mass spectrometry,
metabolite identification from complex metabolomics data, etc.

The workshop will supply you with the necessary knowledge to fully indulge
in the programme of the conference and to get the best insight in the latest
trends, techniques, challenges but also possibilities at hand nowadays.
Rick Dunn (UK) & Rob Vreeken (Netherlands)

10.05-10.35 Introduction to the application of Mass Spectrometry in Metabolomics
Ute Roessner (Australia)

10.35-10.55 Biomarker and profiling strategies for the diagnosis of Tubercolosis
using GC and GC X GC-Tof-MS.
Erwin Kaal (Netherlands) (Sponsored by LECO)

10.55-11.20 Latest trends in getting accurate Metabolite concentrations in
metabolomics studies
Rob Vreeken (Netherlands)

11.20-11.45 Identification of metabolites: Current Techniques and Novel Approaches
Warwick (Rick) Dunn (UK)

11.45-12.05 Technology Spotlight: Latest developments in High definition Mass
Spectrometry(HDMS).
Presented by John Rontree (Sponsored by Waters)

12.05-12.30 Open discussion forum
Lead by Rob Vreeken and Rick Dunn.

Metabolomics2010 | 25
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PROGRAMME WORKSHOPS

Workshop Program Morning Sunday 27th June
Parallel session 1B

NMR spectroscopy: What’s new?

Room: E104 - 107

Topic

10.00 -12.30 NMR spectroscopy: What’s new?
To date these workshops have focused on teaching various aspects of NMR
spectroscopy. This year, we have decided to break from this format and instead
tried to show the full range of what NMR spectroscopy has to offer. While all
talks will be geared to educate, new results and techniques will be presented to
show how NMR spectroscopy is used in solution state and solid state, in vitro
and in vivo, and in both steady state and in dynamic experiments.

10.00-10.30 A journey from in vivo NMR to metabolomics: from MRS to OPLS.
Hans Vogel (Calgary, Canada)

10.30 - 10.55 HR-MAS proton NMR based metabolomic analysis of breast cancer tissues
highlight the importance of choline metabolites in tumour grading.
Reza Salek (Cambridge, UK)

10.55-11.20 Metabolic Profiling Detects Systemic Effects of Environmental and Lifestyle
Exposure to Cadmium in a Human Population.
James Ellis (London, UK)

11.20-11.45 Investigating the Metabolic Effects of Heart Failure Progression using
Hyperpolarized Magnetic Resonance
Helen Atherton (Oxford, UK)

11.45-12.10 Novel Methods for Identifying and Quantifying Metabolites in Complex
Biological Extracts by Multidimensional Nuclear Magnetic Resonance
Spectroscopy
lan Lewis (Princeton, USA)

12.10 -12.30 Don’t put my peaks in a bucket - alternative ways for data processing

of NMR spectra + Discussion.
Julian Griffin (Cambridge, UK) & Aalim Weljie (Calgary, Canada)

Metabolomics2010

Coordinators
Jules Griffin (UK) &
Aalim Weljie (Canada)



PROGRAMME WORKSHOPS

Workshop Program Afternoon Sunday 27th June
Parallel session 2A

Biostatistics, chemometrics and bioinformatics
Room: Forum

Topic Coordinators
14.00 - 16.30 Biostatistics, chemometrics and bioinformatics Johan Westerhuis

The goal of the biostatistics workshop is to review a large part of the data (Netherlands) &

analysis pipeline. Study design as well as measurement design, thus which Roy Goodacre (UK)

samples are taken when? and when are they measured? are important
questions we aim to answer. Furthermore the whole data laundry process to
clean up the “dirty data” will be reviewed. We will look into the use of databases
during the data analysis process and finally the data analysis of designed
studies and its validation receives sufficient attention.

14.00 - 14.25 Measurement design and corrections in metabolomics.
Adrie D. Dane (Netherlands)

14.25-14.50 Use of web-based databases and applications for quantitative
metabolomic studies.
Jianguo (Jeff) Xia (Canada)

14.50 -15.15 Analyzing structured metabolomics data.

Age K. Smilde (Netherlands)

156.15-15.40 Processing of mass spectrometry based molecular profile data
Matej Oresi¢ (Finland)

15.40 -16.05 Validation and biomarker selection in metabolomics data analysis
Johan A. Westerhuis (Netherlands)

16.05-16.30 General Discussion on future initiatives
Lead by Roy Goodacre and Johan Westerhuis

Metabolomics2010 | 27
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PROGRAMME WORKSHOPS

Workshop Program Afternoon Sunday 27th June
Parallel session 2B

Plant metabolomics

Room: E104 - 107

Topic Coordinators
14.00 - 16.30 Plant metabolomics Robert Hall (Netherlands) &
In the plant metabolomics workshop the potentials and pitfalls of the main Lloyd Sumner (USA)

technologies available for wet lab analyses will be covered. Starting with the
importance of experimental design and sampling approaches, aspects data
acquisition and processing will be covered as will opportunities for automation
of procedures for large sample numbers. This will be followed by a ‘Research
blast’” where 6 scientists with the most innovative poster abstracts will each
have 5 minutes to present their work. A general discussion of future
developments will round off the workshop.

14.00 - 15.00 Plant Metabolomics technology review: Separating the wheat from the
chaff - getting the most out of plant metabolomics experiments
Mike Beale & Jane Ward (UK)

15.00-15.45 Research Blast 6 x 7 minute poster shots!

® Metabolic distance, a novel feature in metabolomics.
Benyamin Houshyani (Netherlands)

® Metabolite Profiling of Volatile and Nonvolatile Compounds in 32
Pepper Accessions.
Yuni Wahyuni (Netherlands)

® Multifaceted Metabolomic Approaches Profiling of Soluble Byproducts
Formed During Lignocellulosic Biomass Pretreatment.
Ramin Vismeh (USA)

® Analysis of photosynthetic carbon assimilation by a combination of in vivo
13C-labelling from 13C0O2 and LC-MS/MS, GC-MS analytic platforms.
Marek Szecowka (Germany)

® Clarification of metabolite compartmentalization by metabolomics in a
single cell of the alga Chara australis.
Akira Oikawa (Japan)

® Metabolomic Analysis of the Stem Holoparasite Plant Cuscuta (Cuscutaceae).
Takeshi Furuhashi (Austria)

15.45-16.30 Open discussion on future developments, opportunities for collaborative

efforts, future meetings etc
Robert Hall (Netherlands) & Lloyd Sumner (USA)
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PROGRAMME WORKSHOPS

Additional Workshop Program Monday 28th June
Parallel Session 3A

Databases & Standards Discussion session
Room: Forum

Topic Coordinators
18.30 - 19.45 Databases & Standards Discussion session Oliver Fiehn (USA) &
In this session a number of key points will be brought to the table for discussion Christoph Steinbeck (UK)
and exchange of ideas and experiences. Important here are for example, topics
related to ease of accessibility and reliability of (unpublished) datasets and how
we can ensure that these are robust and usable to others. Robustness also
relies upon correct unambiguous annotation — what are your experiences?
The general aim therefore is to exchange ideas and if possible come to a
consensus on at least some of these issues and / or to establish a means to
continue discussions in order to solve some of these issues.

18.30-19.30 (1) Publications: how can we improve the public accessibility of metabolomic
data sets?
(2) Existing databases: how can we improve usability of databases from MassBank
to MetaCyc and ChEBI? What are the sets of data that users would like to get from
databases but that are not yet available?
(8) Metabolite queries: How do we make sure we talk about the same compounds
when using queries? How do we correct wrong entries in databases?
(4) Quantifications: How do we deal with the problem that absolute quantifications
are inherently difficult but relative normalizations are not comparable between studies?
Are they?

19.30-19.45 (5) Round —up discussion: How and where can we collect ideas, links and comments
in a Wiki- or Blog-style to continue discussions?
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PROGRAMME WORKSHOPS

Additional Workshop Program Monday 28th June

Parallel Session 3B

Nordic Interest Group

Room: E104 - 107

18.30-19.45

18.30 - 19.00

19.00 - 19.45

30 | Metabolomics2010

Topic Coordinators
Nordic Interest Group Matej Oresic (Fi)

Introduction of metabolomics research activities in Nordic countries
Group presentations from Denmark, Finland, Norway, Sweden

General discussion and Organization issues: Conferences, workshops,
training etc
Lead by Matej Oresic



PROGRAMME WORKSHOPS

Additional Workshop Program Tuesday 29th June
Parallel Session 4A:

Environmental metabolomics

Room: 104-107

Topic

18.30-19.45 Environmental metabolomics
The environmental metabolomics session has been organised to cover key
issues of wide relevance to the community. The workshop has been divided
into 4 main topics which will be introduced by leading scientists and followed
by an open floor discussion for input from anyone involved. The main aim is
to exchange information (who is doing what? Using which organisms? Which
systems? Which technical and biological limitations are being experienced?

etc) and discuss ideas and establish an interactive forum for future collaboration,

organisation of workshops / meetings etc.

18.30-18.45 Discussion Topic 1 - International NMR intercomparison exercise
Lead: Dr Dan Bearden, (USA)

18.45-19.00 Discussion Topic 2 - Metabolomics in environmental/ecological
risk assessment
Lead: Dr Mark Viant, (UK)

19.00-19.15 Discussion Topic 3 — Brainstorming on “what are the top 5 or 10
measurement problems in environmental metabolomics?”
Lead: Dr Dan Bearden (USA)

19.15-19.30 Discussion Topic 4 — What is the purpose of environmental
metabolomics?

Lead: Dr Jake Bundy (UK)

19.30-19.45 Round up summary

Coordinators
Mark Viant (UK) &
Dan Baerden (USA)
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PROGRAMME WORKSHOPS

Additional Workshop Program Tuesday 29th June
Parallel Session 4B:
Metabolomics & Future of Health System

Room: Forum

18.30 - 19.45

18.30 - 19.00

19.00-19.30

19.30-19.45

Metabolomics2010

Topic
Metabolomics & Future of Health System
The aim of this session is to address key issues in the area of the application
of metabolomics in health care, daily clinical decisions and in the
pharmaceutical industry.
The following topics will be addressed by leading scientists from academia,
pharmaceutical industry, clinics and patient organizations followed by a
discussion to exchange ideas and experiences.
e \What is necessary to make metabolomics a routine tool in clinical
decision making?
* How can metabolomics change the current practice in health care and
in the pharmaceutical industry?

Short presentations of visions & bottlenecks by experts on future of health care

Open discussion:

e \What are the lessons to be learned from other omics?

¢ What will be impact of metabolomics on clinical care? What is expected
horizon for this to happen? What will be the first clinical applications?
When will this happen?

e When will be metabolomics a standard tool in Pharma? What can be
done now, what is required for a broader application in the
pharmaceutical industry?

e \What is the role of the patient, what is about IP on biomarkers?
Confidentiality of patient data?

Summary of discussion: what are the next steps?

Coordinators
Thomas Hankemeier (NL) &
Rima Kaddurah - Daouk (USA)



PROGRAMME:

LECTURES & SPONSOR TECHNOLOGY SHOWCASES

Sunday, 27 June 2010

Opening ceremony Welcome message from

Dr Colja Laane, Director, Netherlands Genomics Initiative

Kick off Plenary speaker:
17.30 -18.45 Leroy Hood:
Systems Approaches to Medicine

LPlenary
Systems Approaches to Medicine

Leroy Hood, Institute for Systems Biology, Seattle, Washington,
USA

One powerful way to attack biological complexity is to view
biology (medicine) as an informational science requiring systems
approaches. | will discuss this and the emerging technologies
that will transform medicine over the next 10 years, including
next generation DNA sequencing, protein assays, single-cell
analyses, and the capacity to generate stem cells for each
individual patient. It appears that systems medicine, together
with pioneering technology changes , as well as the creation of
powerful new computational and mathematical tools, will
transform medicine over the next 5 to 20 years from its currently
reactive state to a mode that is proactive (P4) medicine;
predictive, personalized, preventive and participatory. P4
medicine will have striking implications for healthcare costs as
well as leading to a transformation of the healthcare industry. |
will also talk about ISB strategic partnerships that will permit us
to bring P4 medicine to the patient.

Forum

Forum
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Monday, 28 June 2010

Plenary session

09.00 - 10.30 PLENARY SESSION P1
APPLICATIONS GALORE!
Chair: Roy Goodacre (UK)
09.00 - 09.50

Keynote speaker Jack Newman (USA)

Microbial Fermentations for Diesel Fuel Production

09.50 - 10.10

Selected speaker  John Draper (UK)

Common patterns of metabolic reprogramming are associated with cellular

Room

Forum

Forum

penetration in two very different plant-pathogen interactions

10.10 - 10.30

Selected speaker  Steffen Neumann (Germany)

In silico fragmentation and chemical similarity for metabolite identification

from tandem-MS

LP1-001
Microbial fermentations for Diesel fuel production: The role of
metabolite analysis in strain improvement.

Jack Newman, Amyris, California

Conversion of biomass to fuels, chemicals and pharmaceuticals
can be achieved cost-effectively by microbial metabolism.
Understanding the flux of carbon through the cell is key to
uncovering limitations in metabolism that reduce the
effectiveness of the microbe. Amyris has built strains that
produce a high level of flux through the isoprenoid pathway to
produce a variety of isoprenoid products including Diesel fuel and
Artemisinin, an anti-malarial drug. Production of all of these
isoprenoid products relies on a common pathway to produce
prenyl pyrophosphates as a precursor to the final product.
Targeted metabolomic analysis is used extensively at Amyris for
quality control of strain construction, pathway bottleneck
identification and a better understanding of the physiological
state of highly productive strains. These analyses, along with
complementary approaches, are demonstrated technologies for
bringing impactful, renewable products to the world. The speed
and high-throughput application of the latest metabolite analysis
technology dramatically accelerates the timeline from idea to
product.

LP1-002
Common patterns of metabolic reprogramming are associated

Metabolomics2010

Forum

with cellular penetration in two very different plant-pathogen
interactions

John Draper, Hassan Zubair, Stuart Snowden, Barbara Hauck,
Kathleen Tailliart, Ifat Parveen, Kathleen Tailliart, Gordon Allison
and Manfred Beckmann Institute of Biological, Environmental and
Rural Sciences, Aberystwyth University, Ceredigion, UK

Metabolite fingerprinting using flow infusion electrospray MS in a
linear ion trap provided a primary discovery tool to investigate the
re-programming of plant defence metabolism in pre-symptomatic
leaf tissue of two important host-pathogen interactions, namely
Phytophthora infestans (potato blight) invasion of potato
(Solanum tuberosum) and Magnaporthe grisea (rice blast)
infection of the model host, Brachypodium distachyon. Solanum
tuberosum leaves inoculated with a virulent strain of
Phytophthora infestans showed a strong metabolic response to
the pathogen as early as 12 hours post inoculation. These early
stages of pathogen attack represent a phase several hours
before penetration of the first host cell which occurs typically by
16-20hrs. Major metabolic changes (confirmed by LC-ICR-MS
accurate mass analysis, MS/MS and use of standards) observed
included a diversion of the TCA cycle likely to effect the energy
metabolism of the host. Later metabolic reprogramming events
(20-24hrs) just after successful host cell penetration were
associated with disruption/modification of defensive
phenylpropanoid and monolignol biosynthesis pathways.
Analysis of metabolic re-programming in resistant interactions is
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currently under investigation. Susceptible interactions of M.
grisea with Brachypodium distachyon leaves have been
described recently (Parker et al., Plant Journal 59, 723-737,
2009). Using a higher inoculation density, earlier phases of the
infection process were studied and, similar to fungal-infected
potato, a disruption of the TCA cycle and energy metabolism
was evident just before cellular penetration. Later changes
(72-96 h) concurrent with the first appearance of visible lesions
were similarly dominated by a disruption in phenylpropanoid
metabolism and lignin synthesis compared to a resistance
response. Specific consequences on redox balance are
postulated in both host-pathogen interactions. The similarity of
metabolome alterations in pathogen-challenged leaf tissue plant
prior to penetration of the first infected cells in these two very
different hosts was striking and suggests an evolutionary
conservation of pathogenicity strategies. Host enzyme activity
potentially modulated by the invading pathogen will be
discussed.

LP1-003
In silico fragmentation and chemical similarity for metabolite
identification from tandem-MS

Sebastian Wolf(1), Michael Gerlich(1), Carsten Kuhl(1),

Stephan Schmidt(1), Matthias Muller-Hannemann(2) and
Steffen Neumann(1) (1) Leibniz Institute of Plant Biochemistry-
Department of Stress- and Developmental Biology, Weinberg 3,
06120 Halle(Saale), Germany (2) Institut fur Informatik, Martin-
Luther-Universitat, Halle-Wittenberg, Von-Seckendorffplatz 1,
06120 Halle (Saale), Germany

Mass spectrometry has become the analytical method of choice
in metabolomics research, but the identification of unknown
compounds remains the main bottleneck. In addition to the
precursor mass, MS2 (or MSn) spectra carry rich (sub-)structure
information; but the coverage of spectral libraries of measured
reference compounds is far from complete. Compound
databases such as KEGG, PubChem or ChemSpider on the
other hand describe a large number of compounds, but provide
no spectral searches. We first present the MetFrag suite (http://
msbi.ipb-halle.de/MetFrag/) to create a ranked list of structure
proposals from compound libraries: candidates are retrieved
based on an exact mass search with the precursor (neutral)
mass. Then, all bonds are fragmented and fragment masses are
compared to the measured spectrum. The scoring also
incorporates bond dissociation energies. Especially for large
compound libraries, the candidates with a good score usually

show a high structural similarity (or just different stereochemistry).

A subsequent clustering based on chemical distances reduces
this redundancy. We evaluate MetFrag on a large set of QTOF
MS2 spectra of different instruments from MassBank, and
present the results. In case of tied ranks, we report the worst-

case position. The median of the correct solution is 14 (out of
2500 candidates retrieved from PubChem). Compared to a
previously published study, MetFrag obtained better results than
the commercial MassFrontier software. The in-silico
fragmentation requires less than a second to process a
molecule, and MetFrag finishes a KEGG or PubChem search on
average within 30 to 300 seconds, respectively, on an average
desktop PC. MetFrag is available through a web application,
web services and as Java library. The web front end allows the
end-user to analyse single spectra, whereas the latter are aimed
at evaluation and batch searches. Second, we present a method
to integrate MassBank and MetFrag results, to combine the
respective strengths of both. On the same dataset as above, we
obtain the correct solution on average at rank 4. The search
function is available from our websites at http://msbi.ipb-halle.
de/MetFlow/
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Monday, 28 June 2010

Parallel Session 1A

11.00 - 12.30 MODEL SYSTEMS FOR TRANSLATIONAL RESEARCH

Chair: Mark Viant (UK) Room
11.00 - 11.30
Invited speaker Henri Brunengraber (USA)

Uncovering the metabolism of 4-hydroxyacids: drugs of abuse and products

of lipid peroxidation Forum
11.30 - 11.50
Selected speaker  Jake Bundy (UK)

Metabolic changes of ageing and longevity in the nematode C. elegans Forum
11.50-12.10
Selected speaker  Aalim Weljie (Canada)

Hypoxia-induced metabolic shifts in cancer cells: beyond the 'Warburg effect’ Forum
12.10-12.30
Selected speaker Paul Lee (USA)

Application of Tracer-based Metabolomics and Phenotypic Phase Plane Analysis

in Metabolic Studies Forum

L1A-001
Uncovering the metabolism of 4-hydroxyacids: drugs of abuse
and products of lipid peroxidation

Zhang, G-F. (1), Harris, S. (1), Sadhukhan, S. (1), Gibson, K.M.
(2), Anderson, V.E. (1) Tochtrop, G.P. (1), Brunengraber, H. (1):
Case Western Reserve University, Cleveland Ohio, USA; (2)
Michigan Technical University, Houghton Michigan, USA.

4-Hydroxyacids are drugs of abuse (4-OH-butyrate, 4-OH-
pentanoate) and products of lipid peroxidation (derived from
4-OH-nonenal and 4-OH-hexenal). We used a combination of
metabolomics and mass isotopomer analysis to investigate the

metabolism of these compounds in vivo and in isolated rat livers.

We synthesized singly and multiply 13C-labeled substrates, and
identified their metabolites by GC-MS and LC-MS/MS. The
profile and mass isotopomer distribution of CoA esters provided
a gold mine of information on the pathways of 4-OH-acid
catabolism. All 4-OH-acids with 4 to 11 carbons form
4-phospho-acyl-CoAs, a new class of CoA esters. The
metabolism of 4-OH-acids with 5 to 11 carbons proceeds via 2
new pathways: (i) isomerization of 4-OH-acyl-CoAs to 3-OH-
acyl-CoAs via 4-phospho-acyl-CoAs, followed by regular
beta-oxidation to acetyl-CoA-propionyl-CoA, and (i) a sequence

Metabolomics2010

of beta-, alpha- and beta-oxidation steps with production of
formate, acetyl-CoA-propionyl-CoA. 4-OH-butyrate is a
physiological neurotransmitter derived from GABA. When
ingested at high doses, it is a drug of abuse (date-rape drug,
GHB). We showed that it is metabolized by 4 processes: (i)
anaplerosi