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Summary of the Meeting
I. 
Update on cell comparison study




James Whitwell (Covance) provided an overview of the Cell Comparison project, and reviewed the data.

· Difficulty culturing L5178Y cells with cyto b.  Low replication index values.  Toxicity.  Can’t analyze MN with cyto b, so done w/o it.  
· Follow-up to COLIPA trial using L5178Y, TK6 and WIL2-NS cells.  Originally to test in presence of cyto b.  Trouble with L5178Y cells in presence of cyto b.    In COLIPA trial there were 19 false positives – Ames negative, neg Cancer, neg in vivo, but positive sometimes in MLA, chrom abs or MN in vitro.  10 of these false positives could not be reproduced.  9 chemicals could be reproduced in MN, giving consistent positive responses in hamster cells but negative or weak in human cells. Results of new trial showed human cell origin more important than p53 status in avoiding false positives. 
· Rosie Elespuru noted that L5178Y cells had consistently lower background for MN cells.  
· Maik Schuler asked if during preparation of OECD guidelines, did mouse lymphoma cells  testing demonstrate similar issues with replication index?  Mouse lymphoma cells probably tested w/ cyto b before.  A lot of other labs had similar problems, but not reported.  Some successful studies did get published.  James Whitewell– some studies did work, and could’ve gone forward with MN, but because replication index so low – decided not to.  Not enough replications by sampling time.  Maik Schuler commented that level of apoptosis indicates that these were not healthy cultures. 

· Marilyn Aardema referred to the cells as ghost cells:  no nuclei when cyto b is used.  There was a “caution” of using cyto b with L5178Y cells previously seen in the SFTG study.  Pulse treatment – added cyto b at end.  
· Firouz Darroudi – 0.5-1µg/ml of cyto b; did you get enough binucleated cells? This study always used one fixation time; should do one round of replication, look for binucleated cells, and analyze mono-, bi-, tri- and tetra- nucleated cells
· COLIPA trial used cyto b – wanted direct comparison.  David Kirkland – used only one fixation time to be compliant with OECD guideline.  Not enough time to do multiple sampling times with all treatments.  Do we need to do more?  Firouz Darroudi – TK6 background extremely high – not true…
· Stefan Pfuhler– cyto b issue – data shows in presence of cyto b, see more false positives than in the absence of cyto b.  OECD trials, if you do test w/o cyto b you are not seeing true positives.  

· Bhaskar Gollapudi– in literature – 0.2%.  Masa Honma – TK6 MN (no experience in L5178Y cells) – 0.5% MN normally.  Media and serum have impact.  
· Bhaskar Gollapudi – experience with vinyl acetate, media and serum is important (horse vs. fetal bovine).  Horse serum – higher carboxyl esterase compared to FBS.  Very rapid.  Carboxyl esterases are developmentally regulated, and higher levels in fetal bovine.  Julie Clements – heat inactivated serum – so there shouldn’t be active enzymes.  
· David Kirkland – cannot fulfill original objectives.  Changed sampling time for TK6 and WIL-2.  Do these changes invalidate study?  Errol Zeiger – worth pointing out that it’s different.  Marilyn Aardema– valuable data – compare with COLIPA data.  
· Lynn Pottenger – 3 people said differences in time do not invalidate data.  Still can make concrete points.  Bhaskar Gollapudi– comparison of different test systems not cell lines.  Anthony Lynch– use Spotfire to present data.  David Kirkland – looking for 3-4 characteristics of the data: replicates exceed historical control, etc. in order to conclude positive. 

· Sampling times – p53 competent cells – important.  TK6 cells may need longer sampling time.  What is optimal?  Masa Honma – 20-48 hours is optimal.  David Kirkland as long as we explain shift from 1st exp to 2nd, the data are still ok for publication.  
· James Whitwell – L5178Y cells – population doubling not bad.  
· Jim MacGregor – if want to publish data – use clastogenic chems as demonstration.  Mike O’Donovan – look at conc. carefully.  

· Harvest time (caspase) – end of treatment?  Apoptosis before MN or other way around.  Time course for caspase.  Steve Dertinger thought Jing Shi did this and published this – measure caspase at earlier time.  L5178Y – differences with caspase.  
· Conclusions. Heat map.  Red – statistically significant beyond historical range.  Marilyn Aardema – human cells have less false positives than L5178Y cells; look at w/o cyto b – fewer false positives.  OECD guideline allows test w/ or w/o cyto b.  We should be able to compare responses with and without.  L5178Y cells w/o cyto b not different than WIL2 w/ cyto b and TK6 w/ cyto b.  One of ways to avoid false positives is to do w/o cyto b??  This is over-statement.  

· Initial conclusions – p53 does not seem to be crucial, mouse vs. human not crucial, but with and without cyto b is important.  

· Errol Zeiger – we are still looking at narrow range of chemicals – neg Ames, neg cancer, pos in vitro.  Caution to extend this result prospectively.  These are chemicals that have problems with categorization.  But other chemicals may give different results.  Caution to extend these conclusions beyond these chemicals – to broader range.  These chemicals were positive in hamster cells – Jim MacGregor – these look like weak clastogens.  

· Surprised by lack of difference between TK6 and WIL-2.

· David Lovell – Fisher exact test has properties that can lead to false positives.  Makes assumption that you are looking at single replicate with 1000 cells is same as 2 replicates with 500 cells, or 1000 replicates with 1 cell.  You may be getting significant results because of replicate variability.  

· George Douglas– what is it about cyto b that turns humans into mice?  Makes it slightly more sensitive.  

· Bhaskar Gollapudi – these are the types of compounds that we encounter frequently – problematic.  

· Maik Schuler – in vitro MN, what to do with weak positive responses and what is impact of apoptosis?  Questions to be addressed in future. Will look to a panel of apoptosis markers with Freddy Van Goethem.
· No real different between TK6 and WIL-2: p53 status has no impact.  When you compare w/o cyto b – higher false positives in L5178Y than TK6 and WIL-2 (difference between mouse and human when p53 status is same).  Caspase – when you are getting false pos in either TK6 or WIL-2 – only at doses where there is doubling of caspases.  In mouse, you get positives without caspase activation.

· Is p53 involved in response?  Anthony Lynch – these are GreenScreen negative – so should not expect p53 effects.  So it can be different pathway driving apoptosis.  How to differentiate between correlation and causation – need to do time course.
· David Kirkland – if you were testing a new chemical – and it was only positive for MN when high caspase levels – is that biologically positive result, because dead cells don’t cause tumors?
· Stefan Pfuhler – TK6 does not perform better in COLIPA study than human lymphocytes.  

· David Kirkland – issue with OECD guidelines – when interpreting results, need to consider significant apoptosis or necrosis.  How?  Is measurement of caspase important?  Does this affect biological relevance of results?

· Les Recio – L5178Y cells from DBA/2 mouse (inbred) – normal chromosome 17.  Inbred cell line, compared to heterozygous human cell line.  TK – small colony mutants – problem with chromosome.

· Maik Schuler – apoptosis before MN induction, not real genotoxic agent.  Genetox is secondary. 4, 8, 16 hours.  Les Recio – time course is proper thing to do.  
· Can we draw satisfactory conclusions with caspase from only one time point?  Need time course? Yes.  

· Bhaskar Gollapudi – if want to investigate mechanism of weak positives – then yes, do time course.  But what are objectives?

· David Kirkland - objective – p53 or mouse/human important?  There is a difference between mouse and human, but not p53 (TK6 and WIL-2).  Are objectives fulfilled?  Bhaskar Gollapudi – yes.  Unless expand scope.  Answer – these compounds are inherently difficult (Maik Schuler).  Out of this is important question – apoptosis (new set of experiments and compounds)!!  Jim MacGregor – look at apoptosis inducers and time courses.
· Is project completed?  Errol Zeiger – for some questions, yes (COLIPA results were reproduced).  But going too far if try to make more conclusions.  We can’t conclude as much as hoped.  Masa Honma – this is all MN test (not MLA test).  
· George Douglas – does caspase data complicate the situation?  David Kirkland disagrees – caspase data gives additional info.  

· Publication?  Yes!  Further work nice to have but not necessary.  Stefan Pfuhler – time course and caspase could be worth doing.  2 chems that induce caspase in L5178Y and not others, and 2 chems that induce caspase in all 3 cell lines.  Jim MacGregor – need classical agents as controls.  
· Errol Zeiger questions where this takes us from regulatory standpoint.  Maik Schuler – yes, do follow-up steps for WOE arguments.  Covance has fulfilled contractual obligations.  Julie Clements – look at refs from Micheline Kirsch-Volders’ lab, do more lit research, maybe a couple experiments.  But could open larger can of worms.  Pfizer and J&J are doing studies on confounding factor of apoptosis.  
· Steve Dertinger – publication, yes – have caspase data and suggest that it should be looked at.  Mission creep.  Agree with Julie Clements that need background info first – and carefully consider what studies need to be done.  Jim MacGregor – maybe not publish caspase data, because overdraw conclusions.  David Kirkland – prefers to wait and see if we can get additional caspase data.  
· Action: Follow-up work could help with publication.  Different markers of apoptosis could be useful.  Another small WG for this project?  Anyone interested?  Let David Kirkland, James Whitwell and Julie Clements know.
II. 
Update on organization of the cell repository & good cell culture practices

Elisabeth Lorge reviewed the project and led the discussion.  There was not extensive Committee discussion on this project.
III. 
Metabolism






Paul White reviewed the project and led the discussion.  Mick Fellows reviewed the studies done at AstraZeneca in support of this project.

· Anthony Lynch – when GSK switch to Han/Wistar rat – S9 range different than Sprague-Dawley.  
· Mike O’Donovan – did not correct for protein conc?  No - corrected for protein conc on plate.
· If using human S9 – need to validate with PhiP and B[a]P.  Human samples from rejected transplantation. Want S9 from accident victims. 
· Errol Zeiger – people not publish negative data.
· Rosie Elespuru – for aromatic amines, rats are not good model for aromatic amine carcinogenicity.
· Write-up what we have.  Maybe not do additional studies.  Human S9 toxic.  
· Firouz Darroudi – S9 from HepG2 cells.  Used CHO for test – HepG2 S9 was positive.  

· Paul – objective – compare Aroclor 1254 induced S9 to other S9.  

· Action: Mick Fellows, Julie Cox and Paul White will prepare a manuscript outline, then distribute for comments.

IV. Adjournment
Hearing no additional discussion, the meeting was adjourned at 4:30PM.
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