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Bulleted Summary of the Meeting
I. 
Overview of the IVGT Quantitative WG – History and Current Status
Slide Set for Discussion: Quantitative WG Intro   
· Paul White provided a brief overview of the Quantitative Workgroup.

II. 
Summary/Overview of the First Quantitative Manuscript (MMS, EMS)


Slide Set for Discussion:  Bhaskar White Paper 

· Lynn Pottenger provided an overview of the Quantitative Workgroup’s first manuscript.  It was submitted to EMM in March.  In response to reviewers’ comments, the manuscript was revised and re-submitted after the conclusion of the IVGT meetings.
· Les Recio commented that MOA info is needed to explain thresholds (e.g., DNA adducts data (nonlinearity)).

III. 
Overview of CMP2 Project & ToxStrategies Contract
Slide Set for Discussion:   PWhite CMP2 ToxStrategies Update 
· Paul White provided an update on the Health Canada project and the collaboration with ToxStrategies.

· $50K for data analysis;  ToxStrategies awarded contract.  David Gaylor is data analyst expert for ToxStrategies.  
· Not doing extensive MOA work to investigate mechanistic aspects for thresholds – more focus on risk assessment (additive response for mixtures).

· HC has a large on-going research effort to assess PAHs.  DNA Adducts – 32P post-labeling analyses conducted by David Phillips (ICR, UK).  MutaMouse will also be used.
· Also asked ToxStrategies to do POD analysis for ENU and MNU (essentially repeat our analyses from the first paper), to confirm our results and their understanding of what was done.
· mgcv approach cannot reject null hypothesis for non-linearity (so can’t determine threshold).  
· Set up conference call with ToxStrategies and core IVGT Quantiative subgrp/interested members.

· Errol Zeiger– one advantage to using ToxStrategies – lots of expertise.  Get their opinions.  Paul White – yes – they are using other R packages.

· David Lovell – developing statistical modeling, big growth area – building sophisticated models.  Can they be validated for real problems that you face.  

· Rosie Elespuru – MNU and ENU (2nd paper) – classical point mutagens – mechanism different for clastogens.  Dosimetry.  Point mutations typically happen at lower doses than clastogenic effects.

· Steve Dertinger – will provide data sets for MN.

IV. 
Summary and Overview of Additional Quantitative Analyses

· additional G4 compounds, toxicity normalization
· related MOA research
· plans for follow-up manuscript
Slide Set for Discussion:  GEJ and LH IVGT quant Washington 
· George Johnson and Lya Hernandez provided the slide set for discussion, and led the discussion.

· Lynn Pottenger commented that the publication by Moore and Dearfield (2005) on MOA describes that you need to have mutations at lower doses than tumors for a mutagenic MOA.  Does ENU data support this – because gene mutation BMDL10 (AHH-1 cells) is not always lower than BMDL10 for carcinogenicity.  
· Errol Zeiger – accounting for differences in dosing regimens?  No – not yet.  Also need to consider dosing time course and endpoint selection/identification time course (Kerry Dearfield).  Helpful if give error bars (in table at end) and understand confidence limits.
· ENU and MNU – 2nd paper (Lya Hernandez and George Johnson are leading this effort; Lynn is helping). 
· Compare PROAST and EPA BMDs (ToxStrategies could do this comparison).  PROAST came out with lower BMDL10 – don’t know why.  Lya Hernandez will look into it.  Maybe ToxStrategies can explain steps taken – should discuss on previously mentioned conference call.  David Lovell – does EPA software do log transformations of data?  Dunnett’s test – more doses you have, you change pattern of significance.  ToxStrategies should be using same data, and same number of doses, etc., to repeat the work already done. 
· David Kirkland – IWGT – thresholds, quantitative – can we take # of doses, etc. into IWGT?  George Johnson – yes.  Lynn Pottenger – IVGT Quantitative Subgroup was to define parameters (quality & amount of data/doses/replicates; recommendations on analysis approaches to be conducted routinely; etc.), and this could be taken into IWGT.  Errol Zeiger – future project group for IVGT?  Lynn Pottenger—perhaps can be developed in combination with ToxStrategies.  Could be anchored to NHANES exposure data/biomonitoring information.
· Anthony Lynch – TTC for controlling impurities.  How do data (BMD10, Td, NOGEL) compare to TTC?  Appropriate ways to move forward for risk assessment.  Kerry Dearfield – TTC is risk management tool for prioritization, not risk assessment.  Kerry Dearfield – BMD is risk assessment tool.  David Kirkland – if you have data above TTC, dose-response analysis would be more detailed and better.  Anthony Lynch – IWGT could consider this.  

· Stefan Pfuhler – prefers POD term, rather than threshold.  More biologically relevant term.  Kerry Dearfield agrees – we are looking for inflection points on dose-response curves that are biologically relevant; is this a level of biological concern.  

· George Johnson – can we develop a single R package that performs many or all of statistical analyses identified as of interest. Lovell indicated that R, freely available via the internet, is thus not validated or controlled.  Lynn Pottenger: perhaps we can develop something that would be validated & controlled. Someone suggested that perhaps NTP would be a good partner with IVGT on this, and could act as a repository for the database.
· Lya Hernandez presented her slides -  analyses of historical control data for transgenic and for MN data.  Compare genetox PODs and carcinogenicity potency.  Integrate genetox for predicting carcinogenicity potency.  
· Errol Zeiger – Dave Hole in 1980s, looked at potency of toxicity and carcinogenicity – and found correlation.  Carcinogenicity at MTD, thus not really a sensitive measure for toxicity.  

· Lya Hernandez – risk assessors use genetox data to predict carcinogenicity – use genetox in quantitative way.  Safety factor discussion.  

· Les Recio – suggest getting NHANES data – look at PAH hemoglobin data to compare with data collected in animal models (in progress, Health Canada work).  Human data.
· George Johnson – raised question of Toxic Dose (TD) normalizations; has developed some data on this with Jim McGregor, but there was not time to thoroughly present.  
· The MOA or mechanisms behind genotoxic thresholds is a key issue, yet to be addressed satisfactorily – could it be lack of exposure?  Swenberg showed DNA adducts, both endogenous and exogenous, which argues against lack of exposure.  George Johnson’s group has published data in this arena, in particular for MNU, but questions remain about what is truly driving the thresholds demonstrated for the G4 chemicals.
· Action: Jim Kim will distribute the data entry template for the database.
V. 
Brainstorming on Objectives, Upcoming Analyses

· Future of G4 & database expansion
· Minimum information for quantitative analyses
· Utility of toxicity normalization (Toxic Dose approach)
· Historical control data
· Ultimate goal of quantitative analyses – margin of exposure, etc.
· Lya Hernandez – we will have huge selection of models, we need to assess whether it is necessary; should we stick with existing models?  

· Statement of criteria about parameters for Dose-Response analysis.

· Kerry Dearfield – MOA will be 3rd paper.  BMD10 should be working hypothesis tool.  

· Alan Jeffrey – thorough investigation of modeling methods.

· Lya Hernandez– use modeling to determine better study design.

· Jim MacGregor – use G4 to choose data analysis methods, and set forth criteria to obtain data for analysis.  Metrics.
· Véronique Thybaud – when evaluating models – identify more “silver” tools rather than “gold” tools, and what is downside?  Need to evaluate what ToxStrategies is doing compared to what toxicologists can do.

· Lynn Pottenger – ENU and MNU paper (second paper), where will ToxStrategies paper fit in?  Integrate ToxStrategies data into Lya and George’s paper?  George Johnson – yes.  Lynn Pottenger agrees (but we need to understand what ToxStrategies did first). Explain differences between PROAST and BMDS.  George Johnson – Roche are gearing up analyses, can ask them to do chemicals.  

· G4 chemicals are not representative of real world of chemicals.  Add a few chemicals that are weaker acting agents.

· Anthony Lynch – where are gaps.  We are using MN and gene mutation – need to consider Comet and other assay endpoints.  Maik Schuler – is Comet assay important?  Is it indicator of exposure or heritable genetic event?  

· Maik Schuler – need to develop minimum criteria for quantitative analysis – important for Pig-a as well.  Paul White – yes.  
· Next steps for ToxStrategies – proceed with G4.  Then “min info for quant analysis” – then consider broader list of chemicals.  New collection of data?  Can use Paul White’s data.  Lya Hernandez has MN data on other compounds (60).  
· Future of Database.  George Johnson – way of linking R to Access, and make it user friendly.  David Lovell – R is free package – use at your own risk.  Véronique Thybaud – could NTP house the database?  Kristine Witt – possibly – yes, CEBS (http://www.niehs.nih.gov/research/resources/databases/cebs/index.cfm).

· Les Recio – talk with PBPK modelers – extrapolate in vitro to in vivo.  
· Tox normalization.  Errol Zeiger - when we do in vivo MN, there is not always measurement of toxicity.  Errol Zeiger – how do we normalize in vivo genetox data?  Jim MacGregor – toxicity is simplest metric – underlying assumption is that the species chemical responsible for toxicity is also responsible for endpoint.  Jim MacGregor – first data on normalizations look good -> separate paper.
· Steve Dertinger – not just have toxicity, must have several measures.  Laura Custer has hematology data, body/organ weight, etc…Maik Schuler – need to be careful of comparison between in vitro and in vivo.  PBPK modeling would be useful – but complicated, and possibly costly.  

· One comment made that toxicity is too simplistic.  Jim MacGregor – toxicity can give you some info when you don’t have specific exposure info (e.g., active AFB species exposure).

· Short-term – put MOAon backburner.  Kerry Dearfield – talk with Risk21 group.  Need to consider exposure.  Lynn Pottenger– with Health Canada data set being developed – will have DNA adduct data (although no structural info on individual DNA adducts); also tissue analysis of caspase 3 and 7 to consider and integrate.  
· Historical control document.  Evaluate control data – 10% as BMR reasonable because of variability in controls.  Lya Hernandez – already did it but will look at again.  Could come under minimum criteria for data sets and analysis.  EPA (Kerry Dearfield) – recommended 10 just because usually see effects at this level.

· Recap:

· Wrap up ENU / MNU analysis data: George, Lya, Lynn
· Incorporate ToxStrategies results, they will look at additional G4 endpoints, develop draft recommendations of quality of data sets for POD determination for review/discussion by Quantitative subgroup core group (Paul White, Lynn Pottenger, George Johnson, Lya Hernandez, Veronique Thybaud, others?)
· Beyond that – George Johnson is continuing his own research on MOA.  
· Jim MacGregor – this is all preliminary to making future analyses and application to risk assessment – need to discuss expansion of database.  
· Paul White – database beyond HESI’s capabilities – follow-up with NTP (K. Witt).  
· Anthony Lynch – we have a lot of G4 data, for other chems – maybe not need so much data.  
· Identified short-term, medium-term, and long-term goals, as follows:

Short –Term:
- Wrap-up ENU/MNU data analyses/draft MS
- Integrate ToxStrategies information: 

-- understand differences in results for same methods; 
-- mgcv & segmented Td analyses
Medium-Term:
- Work with ToxStrategies to 

- Define parameters, criteria, & recommendations for:
-- Data quality, amount of data, analyses, etc.
- Identify pros & cons between the different approaches
- Expand database/work with add’l compounds (HC: BaP dataset; Lya has data for 60 cmpds!)

- Develop R package to conduct recommended analyses: work with NTP?

Long-Term:
Ultimate Goal: Provide recommendations/examples on how to integrate quantitative genetox data analysis into risk assessment, e.g., based on MOE or other approach

VI. 
Adjourn

Hearing no additional discussion, the meeting was adjourned at 11:30AM.
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