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Background  
 
1. An IPCS Workshop on Toxicogenomics and the Risk Assessment for the 
Protection of Human Health was held 17-19 November 2003, hosted by the Federal 
Institute for Risk Assessment, Berlin, Germany.  The Workshop was chaired by Dr 
Ursula Gundert-Remy, Germany. 
 
2. The Workshop was organized by an international steering group (Vanessa 
Vu, US EPA, Mike Waters, US NIEHS; Tohru Inoue, Japan NIHS; Eisaku Toda, 
OECD; Terri Damstra, IPCS- Inter-regional Research Unit; Ursula Gundert-Remy, 
BfR, Germany and Lesley Onyon, IPCS). 
 
3. Preparations for the Workshop were undertaken in collaboration with the 
Organisation for Economic Cooperation and Development (OECD) as a action from 
the 2002 Special Session of the OECD Joint Meeting.  At this meeting it was 
concluded that sharing information and cooperation at a scientific level was an 
important first step to facilitate the future and development of strategies for the 
application of toxicogenomics in the risk assessment process.  Information about the 
Workshop was distributed by the OECD Secretariat to National Coordinators of the 
Test Guidelines Programme.   
 
4. The Workshop was attended by 38 scientific experts from OECD and non-
OECD Member countries.  Participants had experience in the generation and use of 
toxicogenomic data or were potential users of such information in the risk 
assessment process.  They were drawn from governments, academia, research 
institutes and industry.  The list of participants is given in Annex1. 
 
Objectives of Workshop 
 
5. The focus of the IPCS Workshop was on the potential use of toxicogenomic 
information at different stages of the risk assessment process for the protection of 
human health.  This focus was agreed in the anticipation that further OECD/IPCS 
collaborative activities would be taking place in 2004, particularly with respect to 
environmental effects.   
 
6. The Workshop viewed the science of toxicogenomics as one which combines 
studies of genetics, genomic-scale mRNA expression (transcriptomics), cell and 
tissue-wide protein expression (proteomics), metabolic profiling (metabonomics) and 
bioinformatics along with conventional toxicology information in efforts to understand 
the modes-of-action of chemicals and the potential role of gene-environment 
interactions. 
 
7. The specific objectives of the IPCS Workshop were to:  
 

• establish a scientific forum and dialogue between relevant experts including 
those with expertise in molecular biochemistry, genetic toxicology, 
epidemiology, public health, risk assessment, computational toxicology and 
clinical medicine; 

 
• share information about scientific-level activities involving toxicogenomics 

including any programmes at national, regional and international levels;  
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• discuss the potential of toxicogenomics to contribute to improvements in the 

risk assessment process for the protection of health from environmental 
exposure to chemicals, for understanding the mode-of-action of 
environmental toxicants and the relevance and scope of gene-environment 
interactions;  

 
• identify the near-term needs and necessary steps for enhancing international 

cooperation to contribute to improving the scientific understanding and the 
potential contribution of toxicogenomic research for improving chemical 
safety; and  

 
• identify and discuss any gaps in knowledge, issues and challenges that might 

hinder the enhancement of awareness and use of toxicogenomics for 
protecting human health from environmental chemical exposures.  

 
8. The Workshop agenda is given in Annex 2.  The Workshop followed a 
structure that included both plenary presentations and break-out groups. Plenary 
presentations were aimed at encouraging a common level of understanding of both 
toxicogenomic technologies and risk assessment processes.  This was considered 
important given the wide range of expertise represented at the meeting.  Information 
about regional, national and other collaborative toxicogenomic activities was 
presented by US, Japan, European Union (DG Research), Republic of Korea and the 
ILSI Health and Environmental Sciences Institute.  Participants were encouraged to 
consider what information and action was needed to make a bridge between 
toxicogenomics and traditional toxicity testing approaches. 
 
9. Break-out groups were organized to facilitate discussion of three aspects of 
risk assessment.  
 

• Predictive models for identifying human health hazards, including: 
screening and testing; investigation of modes-of-action of chemicals, and 
investigation of classes of chemicals and mixtures.  
 

• Human exposure and susceptibility, including: biomonitoring of exposure 
and effect; variability of susceptibility between individuals and among 
population and sub-population groups.  
 

• Risk assessment, including: cross-species extrapolation of dose-responses, 
extrapolation of low-dose exposures; and assessment of mixtures.  

 
10. During discussion, participants were invited to identify relevant issues and 
uncertainties in current risk assessment processes which might be informed by 
toxicogenomic information and what possible actions could be taken to better inform 
and find solutions to these issues.   A series of questions were used by the break-out 
groups to stimulate discussion. A copy of the break-out group questions used during 
the Workshop is given in Annex 3.  Annex 4 provides the listing of background 
documents identified by the Steering Group.  
 
Conclusions  
 
11. The Workshop was successful in achieving its objectives and a number of 
areas of common ground were identified.  Not all questions posed at the Workshop 
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were answered.  This was largely because there are key information gaps and a 
consequent urgent need to establish and build an infrastructure for linking different 
types of information and expertise.  The dialogue initiated by the Workshop at the 
international level was appreciated and it was considered that this should be 
continued.  
 
12. The Workshop confirmed the widely-held view that toxicogenomics had the 
potential to improve the specificity and range of methods used to predict chemical 
hazards and inform and overcome a number of uncertainties involved in chemical-
related risk assessment.  Achieving a better understanding of the linkages and 
correlations between toxicological endpoints, conventional toxicology, biochemical 
and cellular toxicology and toxicogenomic information was considered a necessary 
first step before strategies and future applications for risk assessment purposes 
could be developed. 
 
13. Most work on the development and application of toxicogenomics has taken 
place within separate institutes or companies, particularly in the area of drug 
discovery or in understanding the toxicological modes-of-action of selected 
chemicals.  In order to foster the development and application of the science it was 
considered important to strengthen the dialogue across disciplines, particularly 
between those generating toxicogenomic information, those with experience in 
traditional toxicological approaches and risk assessors wishing to use the 
information. The need to include experts from other backgrounds was also 
considered essential, particularly molecular epidemiologists, experts in molecular and 
clinical genetics and bioinformatics experts. As the science of toxicogenomics is still 
developing there is also a need to involve academic institutions in the work and in 
discussion of the potential broader applications. 
 
14. Initially, progress in increasing understanding and application of 
toxicogenomics in risk assessment will be best made by building on the foundation of 
existing toxicity testing protocols.  However, in the future, it could be anticipated that 
the refinement and even a revolution in the testing of protocols and approaches could 
be possible.  At this stage it is not likely to be useful generating large amounts of 
toxicogenomic data without relating it to the traditional toxicology knowledge base.  
Developing an understanding of which genes and gene products are involved in the 
modes-of-action of toxicants represents a knowledge gap to be filled. 
 
15. Toxicogenomics in its broadest sense holds promise for identifying 
biomarkers of exposure with improved sensitivity and selectivity, and in easily 
accessible biological fluids and tissues (e.g. blood, urine, buccal epithelial cells).  In 
the long term biomarkers of susceptibility and disease may also be identified.  In 
pharmacogenomic studies this potential has already been demonstrated although it 
is recognized that in this area the mode-of-action of the pharmaceutical is already 
known and the objective is to identify the molecular basis of pharmaceutical efficacy 
and/or adverse effects in a patient population that is also well characterized.  This 
information does not exist often in the risk assessment of chemicals where one is 
essentially trying to predict a lack of biological effect. 
 
16. Toxicogenomics has the potential to result in the acquisition of large amounts 
of novel data.  A fundamental need exists for data quality standards to ensure 
confidence in data from different sources and platforms.  Mechanisms for sharing 
data and the development of bioinformatics and computational capacities also need 
to be addressed urgently.  
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Recommendations 
 
17. The Workshop recommended further global collaboration be undertaken to 
develop case-studies involving chemicals with known modes-of-action and available 
toxicogenomic data;  building up of associated knowledge bases such as by 
identifying sentinel genes or gene clusters involved in toxicological responses and 
investigating sources of human toxicology data including the potential of existing “bio-
banks”.  
 
18. In the area of hazard identification, it was recommended that possibilities for 
the design and execution of research to add toxicogenomic endpoints to existing test 
guideline protocols should be investigated.   
 
19. For risk assessment it was also recommended that support be given for the 
development of improved biomarkers of exposure and protocols for their validation 
and continuing to develop a scientific understanding of factors associated with 
increased susceptibility to chemical risks. . 
  
Next steps 
 
20. The Workshop provided a good opportunity to discuss the potential uses of 
toxicogenomics tools and/or data .  A number of recommendations on what first steps 
might be taken and what types of information or action is needed to further develop 
the application of toxicogenomics in risk assessment were made.  The Workshop 
supported the publication of an article for publication in a peer-reviewed journal 
based on the full Workshop report and the planning of a follow-up workshop to 
establish collaborative work on case-studies.  
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Annex 1 
 

IPCS WORKSHOP ON TOXICOGENOMICS AND THE RISK 
ASSESSMENT OF CHEMICALS FOR THE PROTECTION OF HUMAN HEALTH 

Berlin, Germany 
 

17 - 19 November 2003 
 

List of Participants  
 
Marite-Arija BAKE 
Riga Stradins University 
Institute of Occupational and Environmental Health 
16 Dzirciema str. 
Riga, LV-1007  
Latvia 
 

Tel: +371 740 9187 
Mobile: +371 937 4241 
Fax: +371 747 1815 
E-mail: marite-arija_bake@rsu.lv 

Remi BARS 
Toxicology Research 
Bayer CropScience 
355 rue Dostoievski 
F-06903 Sophia-Antipolis 
France 
 

Tel: +33 4 92 94 34 83 
Fax: 
E-mail: 
remi.bars@bayercropscience.com 

Alan R. BOOBIS 
Experimental Medicine and Toxicology 
Division of Medicine, Faculty of Medicine 
Imperial College London 
Hammersmith Campus 
Ducane Road 
London 
W12 0NN 
United Kingdom 
 

Tel: +44 20 8383 3221 
Fax: +44 20 8383 2066 
E-mail: a.boobis@imperial.ac.uk 

Juergen BORLAK 
Center of Pharmacology and Toxicology 
Medical School of Hannover  
Fraunhofer Institut für Toxikologie und  
  Experimentelle Medizin 
Nikolai-Fuchs-Strasse 1 
D-30625 Hannover 
Germany 
 

Tel: +49 511 5350 559 
Fax: +49 511 5350 573 
E-mail: borlak@item.fraunhofer.de 

James BUS 
The Dow Chemical Company 
Toxicology and Environmental Research and 
  Consulting 
1803 Building 
Midland, MI 48674 
USA 
 

Tel: +1 989 636 4557 
Fax: +1 989 638 9863 
E-mail: jbus@dow.com
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Libero CLERICI 
European Commission 
Joint Research Centre 
Institute for Health and Consumer Protection (IHCP) 
Physical and Chemical Exposure Unit (PCE)  
T.P. 460 
1-21020 Ispra (VA)  
Italy 
 

Tel: +39 0332 78 9353 
Fax: +39 0332 78 5446 
E-mail: libero.clerici@jrc.it 

Raffaella CORVI 
European Centre for the Validation of Alternative Methods 
(ECVAM) 
Institute for Health and Consumer Protection 
European Commission Joint Research Centre 
Via Fermi 1, Ispra 
Italy 
 

Tel: +39 0332 785266 
Fax: +39 0332 785845 
E-mail: raffaella.corvi@jrc.it 
 
 

Annemieke DE VRIES 
Dept TOX (pb 12) 
National Institute of Public Health and Environment 
PO Box 1 
3721 BA Bilthoven 
The Netherlands 
 

Tel: +31 30 2743483 
Fax: +31 30 2744446 
E-mail: Annemieke.de.Vries@rivm.nl 

Kerry L. DEARFIELD 
US Environmental Protection Agency 
Office of the Science Advisor (8105R) 
1200 Pennsylvania Avenue, N.W. 
Washington D.C. 20460  
USA 
 

Tel: +1 202 564 6486 
Fax: +1 202 565 2925 
E-mail: dearfield.kerry@epa.gov 

Fernando DÍAZ-BARRIGA 
Unidad de Toxicología Ambiental 
Facultad de Medicina 
Universidad Autónoma de San Luis Potosí  
Av. Venustiano Carranza No. 2405 
Colonia Lomas los Filtros 
Código Postal 78210 
San Luis Potosí SLP 
Mexico 
 

Tel: +52 444 826 2354 
Fax: +52 444 826 2354 
E-mail: fdia@uaslp.mx

David DIX 
US Environmental Protection Agency 
National Health and Environmental Effects  
  Research Laboratory 
Reproductive Toxicology Division (MD-72) 
Research Triangle Park, N.C. 27711  
USA 
 

Tel: +1 919 541 2701 
Fax: +1 919 541 4017 
E-mail: dix.david@epa.gov 

 8

mailto:fdia@uaslp.mx


 
Fergal DONNELLY 
Research and Technical Development 
European Commission 
Rue de la Loi, 200 
B-1049 Brussels 
Belgium 
 

Tel: + 32 2 299 2683 
Fax: + 32 2 299 1860 
E-mail: fergal.donnelly@cec.eu.int 

Ursula GUNDERT-REMY 
Federal Institute for Health Protection of Consumers and  
    Veterinary Medicine 
Postfach 330013 
14191 Berlin 33 
Germany 
 

Tel: +49 30 8412 3300 
Fax: +49 30 8412 3003 
E-mail: u.gundert-remy@bfr.bund.de 

Carol J. HENRY 
Science and Research 
American Chemistry Council 
1300 Wilson Boulevard 
Arlington, VA 22209 
USA 
 

Tel: +1 703 741 5200 
Fax: +1 703 741 6200 
E-mail: 
carol_henry@americanchemistry.com 

Tohru INOUE 
Center for Biological Safety and Research 
National Institute of Health Sciences 
1-18-1 Kamiyohga, Setagayaku 
Tokyo 158-8501 
Japan 
 

Tel: + 81 3 3700 1564 
Fax: +81 3 3700 1622 
E-mail: tohru@nihs.go.jp

Jun KANNO 
Division of Cellular & Molecular Toxicology 
National Institute of Health Sciences 
Kamiyoga 1-18-1, Setagaya-ku 
Tokyo 158-8501 
Japan 
 

Tel: +81 3 3700 9619 
Fax: +81 3 3700 9647 
E-mail: kanno@nihs.go.jp 

Janet KIELHORN 
Fraunhofer Institute 
Toxicology and Experimental Medicine 
Chemical Risk Assessment 
Nikolai-Fuchs-Strasse 1 
30625 Hannover 
Germany 
 

Tel: +49 5 11 53 50 329 
Fax: +49 5 11 53 50 155 
E-mail: kielhorn@item.fraunhofer.de 

Elisabeth KNUDSEN 
Environmental Medicine 
Institute of Public Health 
University of Copenhagen 
c/o Department of Pharmacology 
Panum, DK-2200 N  
Denmark 
 

Tel: +45 3532 7653 
Fax: +45 3532 7610 
E-mail: l.knudsen@pubhealth.ku.dk 
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Thomas B. KNUDSEN 
Professor, Pathol. Anat. Cell Biol. 
Thomas Jefferson University 
1020 Locust St. 
Philadelphia PA 19107 
USA 
 

Tel: +1 215 503 1740 
Fax: +1 215 923 3808 
E-mail: thomas.knudsen@jefferson.edu 

Michael McMANUS 
Faculty of Biological and Chemical Sciences 
University of Queensland 
Brisbane 
QLD 4072  
Australia 
 

Tel: +61 7 3365 1609 
Fax: +61 7 3365 1613 
E-mail: m.mcmanus@uq.edu.au 

B. Alex MERRICK 
National Center for Toxicogenomics 
National Institute of Environmental Health Sciences 
P.O. Box 12233 
111 Alexander Drive 
Mail Drop F1-05 
Research Triangle Park 
N.C. 27709  
USA 
 

Tel: +1 919 541 1531 
Fax: +1 919 541 4704 
E-mail: merrick@niehs.nih.gov 

Masaaki MURAMATSU 
Department of Molecular Epidemiology 
Medical Research Institute 
Tokyo Medical Dental University 
2-3-10 Kanda-Surugadai 
Chiyoda-ku, Tokyo 101-0062 
Japan 
 

Tel: +81 3 5280 8060 
Fax: +81 3 5280 8061 
E-mail: muramatsu.epi@mri.tmd.ac.jp 

Axel OBEREMM 
Bundesinstitut für Risikobewertung 
Thielallee 88-92 
D-14195 Berlin 
Germany 
 

Tel: +49 30 8412 3238 
Fax: +49 30 8412 3003 
E-mail: a.oberemm@bfr.bund.de 

George ORPHANIDES 
Receptor Biology and Genomics Research 
Syngenta Central Toxicology Laboratory 
Alderley Park, Macclesfield 
Cheshire, SK10 4TJ 
UK 
 

Tel: +44 1625 510803 
Fax: +44 1625 590249 
E-mail: 
george.orphanides@syngenta.com 

Masanori OTSUKA 
Chemicals Assessment Center 
Chemicals Evaluation and Research Institute 
1-4-25, Kouraku, Bunkyo-ku 
Tokyo 112-0004 
Japan 
 

Tel: +81 3 5804 6135 
Fax: +81 3 5804 6139 
E-mail: otsuka-masanori@ceri.jp 
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Martin PAPARELLA 
Federal Environment Agency Ltd. 
Spittelauer Lände 5 
1090 Vienna 
Austria 
 

Tel: +43 1 313 04 3407 
Fax: +43 1 313 04 3700  
E-mail: paparella@ubavie.gv.at 
 

Syril PETTIT 
ILSI Health and Environmental Sciences Institute 
One Thomas Circle, NW, 9th Floor 
Washington, DC 20005 
USA 
 

Tel: +1 202 659 3306 
Fax: +1 202 659 3617 
E-mail: spettit@ilsi.org 
 

Mathuros RUCHIRAWAT 
Vice-President for Research 
Office of Scientific Affairs 
Chulabhorn Research Institute 
Vipavadee Highway,  Laksi 
Bangkok 10210 
Thailand 
 

Tel: +66 2 574 0615 
Fax: +66 2 574 0616 or 575 1497 
E-mail: mathuros@tubtim.cri.or.th 

Phil SAYRE 
US Environmental Protection Agency 
Risk Assessment Division (Mail Code 7403M) 
Office of Pollution Prevention & Toxics 
1200 Pennsylvania Avenue, N.W. 
Washington D.C. 20064  
USA 
 

Tel: +1 202 564 7673 
Fax: +1 202 564 7450 
E-mail: sayre.phil@epa.gov 
 
 

Ellen SILBERGELD 
John Hopkins University 
Bloomberg School of Public Health 
Department of Environmental Health Sciences 
615 North Wolfe Street 
Baltimore, MD21205 
USA 
 

Tel: +1 410 955 8678 
Fax: +1 443 287 6414 
E-mail: esilberg@jhsph.edu 

Lewis SMITH 
Syngenta International AG 
P.O. Box 
CH-4002 Basel 
Switzerland 
 

Tel: +41 61 323  6233 
Tel: +44 1625 514848 
Fax: +41 61 323 5330 
E-mail: lewis.smith@syngenta.com 

Jason SNAPE 
Brixham Environmental Laboratory 
AstraZeneca Global SHE Operations 
Freshwater Quarry 
Brixham 
Devon TQ5 8BA 
United Kingdom 
 

Tel: + 44 1803 884273 
Fax: +44 1803 882 974 
E-mail: 
jason.snape@brixham.astrazeneca.co
m 
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Radim J. SRAM 
Laboratory of Genetic Ecotoxicology 
Institute of Experimental Medicine AS CR (Academy of 
Science of the Czech Republic) 
Videnska 1083 
142 20 Prague 4 
Czech Republic 
 

Tel: +420 2 41 062 596 
Fax: +420 2 41 062 785 
E-mail: sram@biomed.cas.cz 

Hugh A. TILSON 
US Environmental Protection Agency 
National Health and Environmental Effects  
  Research Laboratory 
Research Triangle Park, N.C. 27711  
USA 
 

Tel: +1 919 541 4607 
Fax: +1 919 541 4324 
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France 
 

Tel: +33 1 45 24 7907 
Fax: +33 1 45 24 1675 
E-mail: eisaku.toda@oecd.org 
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Department of Pharmacology and Toxicology 
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Science Advisory Board Staff Office 
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Annex 2 
 

IPCS WORKSHOP ON TOXICOGENOMICS AND THE RISK ASSESSMENT OF 
CHEMICALS FOR THE PROTECTION OF HUMAN HEALTH 

 
To be held 17 - 19 November 2003, starting at 08:30 on the 17th November  

 
Bundesinstitut für Risikobewertung 

Thielallee, 88-92 
Berlin, Germany 

 
DRAFT AGENDA 

 
 

Official Welcome 
 
Official Welcome by representative of the Ministry of Environment, Germany  

 
 Welcome by representative of the Bundesinstitut für Risikobewertung, 

Germany  

Welcome by representative of International Programme on Chemical Safety 
(IPCS), World Health Organization  

 

 
1. Overview of Objectives of Workshop, Election of Chair & Adoption of 

Draft Agenda  
 

Representative of Steering Group for Workshop 

 
 

 2.  Introduction of Participants 
 
 
3. Overview of Toxicogenomics Technologies  

Dr Axel Oberemm, Bundesinstitut für Risikobewertung, Germany 
 

  
 4. Overview of Chemical Risk Assessment Process  
   Dr Kerry Dearfield, US Environmental Protection Authority 
 

 
5. Overview of Regional, National and other Collaborative Toxicogenomics  
 

  1) Activities Related to Chemical Safety Evaluation and Risk 
Assessment  

 
• US, Dr Alex Merrick, US National Centre for Toxicogenomicsa  
• Japan, Dr Jun Kanno, National Institute of Health Sciences, 

Tokyo, Japan  
• European Union, Dr Fergal Donnelly, Research and Technical 

Development, European Commission.  
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• Republic of Korea, Dr Ki-Hwa Yang, National Institute of Toxicological 
Research, Seoul  

• ILSI-HESI Collaborative Research Programme, Dr Syril Petit, ILSI-
HESI 

• Others   
 
 

 6.  Bridging between Toxicogenomics and Traditional Toxicity 
Testing  

   Dr Lewis Smith, Syngenta International AG, Basel, Switzerland 
 
 
7.  Plenary Discussion and Charge to Breakout Groups  
 
 
8.  Breakout Group discussions  
 

 Breakout Group 1- Predictive Models for Identifying Potential 
Human Health Hazards 

  Co-chairs.  Dr Tohru Inoue, National Institute for Health Sciences, 
Tokyo, Japan,  and  Dr Hugh Tilson, National Health and 
Environmental Effects Research Laboratory, US Environmental 
Protection Agency.  

  Possible items for presentation and discussion  
 

• Toxicity profiling based on understanding of mode-of-action 
leading to screening potential of individual chemicals, 
classes of chemicals and mixtures; 

• Alternative ways of identifying hazards 
• Integration of genomics with other computational toxicology 

methods 
• Cross-species extrapolation of toxic effects (including intra-

species)  
 

  Breakout Group 2 - Human Exposure and Susceptibility  
  Co-chairs. Dr Juergen Bolak, Fraunhofer Institut für Toxikologie und 

Experimentelle Medizin and Dr George Orphannides, Syngenta  
(standing in for Terri Damstra, Inter-regional Research Unit, 
International Programme on Chemical Safety, WHO).  

 
Possible items for presentation and discussion 

 
• Identification and monitoring exposed individuals, human 

population and sub-populations 
• Variability of human susceptibility 
• Toxicogenomic data as a measure of exposure  

 
  Breakout Group 3 - Risk Assessment 

 Co-chairs. 
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Dr Alan Boobis, Experimental Medicine & Toxicology, Imperial College 
London, UK and Dr Vanessa Vu, Science Advisory Board Office, US 
Environmental Protection Agency 

 
Possible items for presentation and discussion  
 

• Cross-species extrapolation (Dose-response) 
• Shape of dose-response curve at low dose and low-dose 

extrapolation methods 
• Assessment of mixtures  
• Use of toxicogenomics in determining chemicals-related 

disease risk factors   
 
9.  Interim Reports and Continued Breakout Groups discussion  
 
 
10.  Breakout Groups to complete discussion and  report their overall 

discussions and recommendations  
 
11.  Summary of Workshop and Discussion of Next Steps 
 
12.  Closure of Workshop  
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Annex 3 
QUESTIONS FOR BREAK-OUT GROUPS 

 
IPCS Workshop on Toxicogenomics and the Risk Asessment of Chemicals for 

the Protection of Human Health 
 
The following questions were drafted to provide a framework for discussion in break-
out group sessions. The Co-chairs of each break-out group were requested to refine  
the questions as necessary in discussion with participants during the Workshop. 

 
The questions were provided in draft form so that participants had something to focus 
on before the start of the Workshop.  A collection of relevant journal articles were 
also provided.  
 
The questions were not necessarily exclusive to any one group and there was 
expected to be some cross over of discussion between groups.  The discussions 
attempted to focus on the current situation, and the challenges ahead. In some cases 
where it was not possible to answer the specific questions, it was attempted to 
identify what information, types of information or action would be needed in order to 
be able to answer the questions in future.   
 
Participants in each group were encouraged to provide examples of their experience/ 
research to help focus the discussions.  Participants are asked to indicate to IPCS 
(Onyonl@who.int) in advance of the session if they wished to make a short 
presentation.   
 

Breakout Group 1: Predictive Models for Identifying Human Health Hazards 
 
• How do you envision genomics, proteomics and metabonomics (“omics”)  

information being used in hazard identification?  For prioritization and ranking of 
chemicals prior to testing? To replace current testing protocols altogether?  From 
the perspective of the chemical industry?  From the perspective of a regulatory 
agency? 

 
• What to we need to know before we can distinguish a biological change at the 

“omic” level from a toxicological effect? 
 
• What do we need to know about the chain of biological events that are linked 

from exposure at a target site to manifestation of an adverse effect (i.e., toxicity 
pathway) in order to use “omics” data in a hazard identification context? 

 
• Should “omics” information be used at the hazard identification step to address 

dose-response assessment, i.e., extrapolation from high-to-low dose, animal to 
humans, susceptible sub-populations, or should “omics” only be used to 
determine if a chemical poses a hazard? 

 
• What science or research areas need to be developed before “omics” can be 

applied to hazard identification, i.e., more information about toxicity pathways, 
systems biological approaches, bioinformatics? 

 
• Are there data quality and data reporting requirements that will pose major 

barriers for the use of “omics” in hazard identification? 
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Breakout Group 2: Human Exposure and Susceptibility 
 
• What do we need to know before “omics” information can be used to quantify 

exposure of humans to environmental agents? 
 
• What possibilities may exist for toxicogenomics to contribute to the development 

of indicators of chemicals related disease, rather than indicators of toxicological 
endpoints traditionally included in hazard and risk assessment ?  What 
information may be needed to address this question ? 

 
• What do we need to know before  “omics” information can be used to elucidate 

the linkage between external exposure and internal dose.  Is it necessary that the 
indicator of exposure be a component of the toxicity pathway? 

 
• What do we need to know before  “omics” information can be used to reduce 

uncertainty in extrapolation between individuals in the populations, i.e., 
susceptible sub-populations?  Should these observations be included in the 
hazard identification process? 

 
• Can “omics” information be used in surveillance programs to protect human 

health?  
 
 

Breakout Group 3: Risk Assessment 
 
• What do we need to know before  “-omics” information can be used to inform the 

shape of the dose-response curve?  To extrapolate from high to low dose? 
 
• What do we need to know before “omics” information can be used to establish 

mode or mechanism of action for the purposes of risk assessment? 
 
• What do we need to know before “omics” information can be used as a critical 

effect to set a NOAEL or LOAEL or establish an adverse effect for a Benchmark 
Dose? 

 
• What do we need to know before  “omics” information be used to reduce 

uncertainties associated with intra -and interspecies extrapolation? 
 
• What do we need to know before  “omics” information can be used to harmonize 

human health risk assessment approaches (i.e., cancer and non-cancer risk 
assessments)?  How can “omics” information inform decisions about the 
presence or absence of a threshold? 

 
• What do we need to know before “omics” information can be used to addresses 

issues related to cumulative risk?  To aggregate risk? 
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1. Butte A (2002) 

The Use and Analysis of Microarray Data  
Nature Reviews/Drug Discovery 1 951-960 

 
2. Fielden M & Zacharewski T (2001) 

Challenges and Limitations of Gene Expression Profiling in 
Mechanistic and Predictive Toxicology 
Toxicological Sciences 60 (6-10) 

  
3. Henry et al (2002) 

Use of Genomics in Toxicology and Epidemiology: Findings and 
Recommendations of a Workshop 
Environmental Health Perspectives 110 (10) 1047 – 1050 
 

4. Ideker T et al (2001) 
A New Approach to Decoding Life: Systems Biology 
Ann Rev Genomics Hum Genet 2 243-72 

 
5. Inoue T 2003 

Toxicogenomics – a new paradigm in Toxicology 
In Toxicogenomics T Inoue and W Pennie ( Eds) Springer –Verlag Tokyo  

 
6. Lesko et al (2003) 

Pharmacogenomics and pharamcogenomics in drug development and 
regulatory decision-making: Report of the first FDA-PWG-PhRMA-
DruSafe Workshop 
J Clin Pharmacol 43(4) 342-58 

 
7. Ophanides G & Kimber I (2003) 

Toxicogenomics: Applications and Opportunities 
Toxicological Sciences 75 1-6 
 

8. Olden K et al (2001) 
A Bold New Direction for Environmental Health Research 
American Journal of Public Health 91(2) 1964- 1970 

 
9. Petricoin W et al (2002)  

Medical applications of microarray technologies: a regulatory science 
perspective  
Nature Genetics supplement 32 476-479 
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10. Tennant R  2002 
The National Center for Toxicogenomics: Using New technologies to 
Inform Mechanistic Toxicology 
Environmental Health Perspectives 110 (1) A8 – A10 

 
11. Waters M et al (2003)  

Systems Toxicology and the Chemical Effects in Biological Systems 
Knowledge Base 
Environmental Health PerspectivesToxicogenomics 111 (1T) 15 – 28 

 
12. Yoon B et al 2003  

Mechanisms of Benzene-Induced Hematotoxicity and 
Leukemogenicity; CDNA Microarray Analyses Using Mouse Bone 
Marrow Tissue 
Envronmental Health Perspectives 111 (11) 1411- 1429 

 
13. Draft Guidance Document on the Validation and International 

Acceptance of New or Updated Test Methods for Hazard Assessment 
(October 2003)  OECD Environment, Health and Safety Publications  

 
14. Special Session on Toxicogenomics.  Extract of Summary Record of 33rd 

Joint Meeting of the Chemicals Committee and the Working Party on 
Chemicals, Pesticides and Biotechnology. 5-8 February 2002. p15-16 

 
15. International Programme on Chemical Safety (IPCS).  Biomarkers in Risk 

Assessment: Validity and Validation. Environmental Health Criteria 222 
(Copies for reference will be available at the venue) 

 
16. IPCS/ OECD Descriptions of selected key generic terms used in 

chemicals hazard/risk assessment. 
 

17. Advisory Committee on Health Research.  Summary of Genomics and 
World Health.  World Health Organization 2002 
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