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P R O C E E D I N G S
DR. LAYTON:  Good morning and welcome to the second day of the 17th meeting of the AC21.  We have a series of speakers today.  Our first speaker is coming in as soon as she gets here.  I don't think she's here yet, but, we have a few things that we need to get done before she even gets here.  And I'm trying to remember who I'm trying to get over to first.  So, with that, I wanted to say, again, congratulations on all of the wonderfully hard work that we went through yesterday to get to a document that is still to be seen in overview and I know that there were a few folks who stepped in and out of the room and I want to make sure everyone sees everything and we're going to talk about the process before the day is over on how to finalize and complete it.

But, I was extremely pleased.  This was probably, and for you new guys you might have thought this was just so rendering, but, believe me, trying to finalize the traceability and labeling document I thought this one moved really smoothly.  Think of doing that with a 25 page document in a two day period.  It was tough.

And thanks to the facilitators who did an excellent job on the other side of making sure that we captured everything and that we went through that discussion in a very orderly way.  I truly appreciate that.  

And with that, I'm going to go to Abby.

MS. DILLEY:  Sure.

DR. LAYTON:  Or Cindy for a review of today's agenda.

MS. DILLEY:  How's that.  Good.  So, if you look at your agenda we have the first portion is Rebecca, who is trying to get here.  The first portion is to discuss the Biotechnology Quality Management System incentive and hopefully you've had a chance to at least skim the documents.  There's a separate piece back there and there's also a one-page summary of the program, two-level approach, and deciding of levels, and some additional points on implementation.

And then the summary from last meeting is the document that has the questions that Rebecca posed at the last session and I believe those are the ones that she wants to put on in front of the committee so you might want to refresh you memory as to what those questions are that's back there on page 4.  

So we'll have, I think, some additional information from her and then have some opportunity for discussion, take a break, and then we'll move into work on transgenic animals with some presentations starting with science and development of transgenic animal engineering and we have presentation from two of our committee members, Fuller Bazer and Jim Robl and then we have -- do you go by James or Jim by the way?

MR. ROBL:  Jim.

MS. DILLEY:  Okay.  And then my son's name is James but I don't call him Jim, so, we always want to be clear.  And then Fred Degnan who many of you know is coming in to talk about regulations of transgenic animals and walk through that which will be a fair amount of information as well and then our other committee member, Michael Engler, is going to talk about new animal technologies and animal -- and then after a lunch break we'll hear from Michael Fernandez who was formerly the Executive Director of Food and Biotechnology and they had a done a lot of work over the course of existence, the Pew Initiative, on consumer reaction to -- a full spectrum of issues, including some collecting information through polling and consumer spots and then moving to a final presentation on social and ethical issues from Paul Thompson from Michigan State University.

And we've heard his presentation and he gives a very good presentation on another whole range of issues.  So, quite a broad sweeping agenda for a range of topics on transgenic animals.  We'll have an opportunity for some discussion and then we'll get towards the end of the day in terms of any next steps that need to be done not only to finish up the document but anything else in terms of organizing our work between now and the next meeting and we'll adjourn no later than four o'clock.  

So, that's an overview of the agenda.  Any questions about the agenda?  All right.  We'll find out if Michael knows the status.  


(Discussion off the record)

MS. DILLEY:  All right.  So we're going to propose a topic for completion of the document.  We're going to try and turn to this document in front of you and that includes all the changes from yesterday's discussions as well as modifying the definition section and getting those in and everything cleaned up for your final review.  I want to do that by December 12th at the latest.  It's a Wednesday.  Wednesday, December 12th, the document will go out for your review and then have a deadline of Friday, December 1st -- 

DR. LAYTON:  It can't be December 1st after December 12th.  Friday, December 21st.

MS. DILLEY:  Thank you.  For comments and those comments and the review, as Michael has said yesterday, there are two kinds of products that we reviewed in categories and comments, if you will, for completion of the document that are errors of fact and I'm not sure we have a whole lot of factual type pieces in there, but, I guess that's just the document went out like this it would be a bad thing because it's wrong, plain wrong or I just can't sign on unless I get this addressed or resolved and, again, keep that at a fairly high bar given all the work that's been done.

And when we get all those comments, and, by the way, not hearing from you we assume that you're fine with this, and once you've passed that deadline you're passed that deadline.  And then we will compile as we have issues we can't sign then we'll set up a conference call shortly after the first of the year and to address those particular problems and then complete the document and send out enough copies so that any changes to the document will be highlighted and you'll see them.

And depending on when a conference call can be scheduled, and obviously we're trying to get it completed as quickly after the first of the year as possible so we can be completely shifted into our next order of business, but, hopefully, get that taken care of within the first two weeks of January, a conference call, and then turn the document around immediately after that so that you have a final document for last review by the end of January, which is basically the final document, but, we can then do that and draft a cover note to go to the Secretary by the end of January.  So, delivery to the Secretary by January, end of January.

DR. LAYTON:  Could go faster if there's no changes.

MS. DILLEY:  Right.  So no later than.

DR. SCHECHTMAN:  Could go slower if there's a lot of changes.

DR. LAYTON:  Yes.  

MR. JAFFE:  Two questions.  One, for members who are not here who have been involved in this all along and the question of how do they fit into that because they weren't here to see these comments and changes?
MS. DILLEY:  Right.

MR. JAFFE:  Second, in the past we've always met with the Secretary and personally delivered the document either at a plenary meeting or a December meeting.  I'm assuming that's going to happen in this case also.

DR. SCHECHTMAN:  We will do our best.  As previously, we will try to arrange that as well.

DR. LAYTON:  Last time we gave it to the Secretary's office.

MR. JAFFE:  Right, but, I mean -- 

DR. LAYTON:  Maybe the new Secretary will be there and maybe that'll coincide with the specific charge as well.

DR. SCHECHTMAN:  We will have a conference call with the new members to tell them where we are and explain, talk about the document, talk about the process.  Are there any other questions on the process?  It will be the same as we have done in the past.  

MS. DILLEY:  Again, we have December 12th.  Hopefully we'll have already consulted with absent members so that when they see the document December 12th that will all have been addressed.

DR. LAYTON:  Are we including names on it individually or just AC21?

DR. SCHECHTMAN:  As we have done in the past, in the most recent document we will list the members of the committee who are joining in the consensus which will include everyone except for the three members who are -- who have not participated enough in the process.  They can ask if they -- we can exclude them from being considered for joining the consensus or if all three want to be on consensus that's fine as well.

I think it would be bad to split some of them off if some are not comfortable so you all decide among yourselves if you'd like to all be listed as being in the consensus or like to be listed as being excluded by virtue of the fact that you haven't been around enough for the process.  

Any other questions?  And we will do our best to attempt to resolve any issues if they arise.  Okay.  If there are no further questions on that then we can go back to the agenda and onto our next subject and that's the Biotechnology Quality Management System.  

We're now going to turn our discussion over to --

MS. DILLEY:  Does somebody have a Blackberry or telephone on?

DR. SCHECHTMAN:  That's probably mine because I'm waiting for a call to find our speaker.  Give me just a second and it will be off.  As I said, we're now going to turn our discussion over to Rebecca Bech, the Deputy Administrator for Biotechnology Regulatory Services at APHIS, the Animal and Plant Health Inspection Service.  Ms. Bech spoke to the AC21 at our last plenary session regarding the Biotechnology Quality Management System's approach that APHIS was at the time considering developing over the coming months.

Shortly thereafter on September 20th of this year APHIS officially announced the BQMS program would be developed.  That announcement material was provided as background material for this meeting.  On Monday you all should have received some additional descriptive information about APHIS' development of the program.  That material is also an official meeting document for today and last night I received one additional document that I'll pass around shortly.

When Rebecca was here last time she left the committee with three questions about how to most effectively implement and/or utilize the BQMS program.  We'll come back to that in a sec but I'll state them now and you'll hear them repeated again undoubtedly.

What incentives could be developed to increase participation by industry and academia?  What information about the program should be developed and included in an outreach strategy?  How might such a system be utilized internationally to assist trading partners to understand the U.S. regulatory system, to increase confidence of trading partners in U.S. agricultural product, to increase biotechnology regulatory capacity in other countries?
Rebecca will now provide you some general regulatory updates and go through the new future BQMS development and try to elicit the views of all of the committee members as to the questions that you were left with last time.  

So, with that, I will pass out these additional documents.  

MS. BECH:  What we will do is hold those and give the initial overview of where we are and then this is some information that may help in the discussion and give us a little more detail.  So we'll walk you through this document.  If you'd like to introduce the Director for Biotechnology Regulatory Services, Regulatory Operations Division and in that division we have our client branch and his name is Tom Sim.  Some of you are familiar with Tom because he came from the State of Kansas where he was with the Department of Agriculture for many years and Tom has been with BRS now for several years, two years, and we're very happy to have him.

As you all are probably aware, we've actually been doing a lot of growing with our compliance division and adding people and trying to build our infrastructure and so actually move forward on our BQMS system we hope to again add specialists to our staff who have experience with auditing and these kinds of programs and all that will be under Tom's watch so I'm very happy he's here with us today and he's going to actually do all the hard part which is walking you through the handout that you all received before the meeting.

And then I understand that there's still some concern about how much detail you need in order to answer the questions, but, that's kind of the dilemma is we're developing the detail right now and, so, we don't have a lot more detail.  We've got some ideas and thoughts about what our guidance would be, what our standards might be that we would operate under, but, that's why we're really reaching out and will be reaching out to other stakeholder groups to try to help us put in those details and jolt the program.

So, I will turn it over to Tom right now and let him just walk you through and at any time we'll be able to stop and have any questions answered or any discussions that you'd like on some of the other points.  

MR. SIM:  Thanks, Rebecca.  Good morning.  I would just start out giving a little background on where we are and how we got to where we are today on BQMS.  It was an idea that's been floating around for a couple of years now, I guess, and we were looking for ways to be a little bit more proactive in our outreach to industry as well as in helping them develop steps that they could be more proactive about within their organization so that their operations don't result in compliance infractions.  

So, we knew that quality management systems were utilized not only in private industry but also in all levels of government.  Federal government, state governments, and local units of government use quality management systems, so, we've been trying to pull the ideas from whoever we can find them and tailor a program that will fit with our mandate and responsibilities in regulating biotechnology.

So, the handouts that you have, I'll just run through that quickly and then we can hand out the other in a little more detail.  But, what we really want the BQMS to be is the compliance assistance and outreach program to include and improve industry's compliance, increase the transparency in our operations as well as whatever the companies decide to allow to be known, and then we want to, again, shift activities and their activities to be more proactive, not that we have a reactive program right now, but, we want to try to prevent things from occurring.

This program will augment our current compliance and inspection system and we're going to focus on some of these preventive measures by trying to help the participants identify and manage some critical points.  Participation is going to be voluntary and one thing that's important to note is it's only going to apply to those activities that are covered by our regulations.  There are some industry that's Biotechnology Industry Organization, that are implementing an excellent stewardship program which could be same or similar to this one, but, it's going to cover everything from gene discovery through the end of the life cycle of the product which is the full range of their business.

We're only going to focus the BQMS on parts that are covered by our regulations.  And then the performance is monitored.  There's a continuous system of monitoring and verification.  Again, like I said, the goal is going to be the continuous improvement of best practices for the things that we regulate.  That's the movement and release of regulated articles.

And in our early development we considered several schemes that we could apply and I think that there's one that made the most sense to us is a two-level system that would apply to the whole range of people who we regulate and that can be anyone from a single professor at a university to the multinational corporations.  We tried to develop two levels that would fit all our cooperators in the regulated community.

And our level A program, this is going to be based on the internationally recognized HACCP principles from the Codex Alimentarius Commission guideline and we're going to target this level for academic and small businesses.  And level B will be intended for large corporations that have the resources that they can dedicate to achieve ISO certification which is the basis for the level B part.

BQMS is going to be similar to some processes in some of our sister agencies and USDA uses.  GIPSA uses a process for a certified program and the AMS, National Organic Program on it.  And we can also see eventually as this develops there will be opportunities for third party auditors to become involved.

It's also important to know a couple of things what BQMS will not do.  And it's not going to be a substitute for complying with APHIS biotechnology regulations.  It's not going to be a link to specific permit.  Each permit that's issued has its own set of conditions that the applicant needs to abide by.  But, we see the BQMS as an overarching management system to help them stay in compliance.

Now, we've had some early discussions with industry, BIO, American Seed Trade Association, AOSCA, seed certifying agencies, and with the International Plant Board. We're currently working on some guidance which we'll be ready to share in a few weeks and we're looking at implementing a small pilot project in 2008 looking at perhaps one of the larger companies and maybe a couple of academic institutions that might have an interest in helping us.  It will help us kind of flush out the details, you know, the things that we may have overlooked so far in our development.  We're going to use them as test subjects, I guess, to see how it will work and then I hope that we'll be ready to broaden our participation.

So, that's really a quick overview of BQMS.  I do have another handout that has a little more detail on level A and level B, the components.  I've made those up if you want to look at those now we can or if you have any questions on some conceptual points that are talked about that would be okay too, whatever.

DR. DYKES:  I guess a comment.  If we look back at the issues we've dealt with, parts of which are in industry, I understand the difference between level A and level B, but, if there's something out of place it doesn't really matter what the origin of it is.  The outcome's the same.  So, I guess I'm thinking about the mishaps, or whatever you want to call them, over years.  It doesn't matter where they originate, from the level A or the level B, the outcome's the same.  As a matter of fact, in the most recent investigation just concluded I would assume it would have been a level A type of operation. 

So, I really wonder if -- I understand what you're doing and I understand it's part of this, but, I think that if we look at it from an out cost perspective I don't know if that really matters.  Shouldn't the requirements be similar because what we're trying to do is prevent the outcome irrespective of the origin so why make the distinction about the origin?

MR. SIM:  Well, level B really expands level A.  It sort of provides depth that you may not have in level A.  But, level A is still going to be an effective program.  

DR. DYKES:  But, we hope level B is more effective.

MR. SIM:  Yes.

MS. BECH:  I think what we're seeing is -- I agree with what you're saying and that's really level A as we're calling it, the HACCP type approach, what are the critical control points, what are you doing exactly.  We think everyone should be there no matter what.  Level B though provides more, what I say, like going for an ISO certification and having more involvement in more management processes that perhaps academics wouldn't, that may not impact your basic program.   And, so, what we're saying is that we think a lot of people who have formal management systems go and have more management processes in place and things that they put into an ISO certified level and they may want to try for that and this would help direct them in that direction because that's important as well.

But, the key basics that we're building on, the basic block that we need no matter what you're asking, is that first level.

DR. DYKES:  That's a whole different way of presenting what is usually level A and addressing the issue.

MS. BECH:  Yes.

DR. DYKES:  It's level B is taking the necessary additional steps.

MS. BECH:  Yes.  And people may not choose to go there.  Everyone should at least be at level A.  That's what we're striving for.  But, a lot of people have formal management systems feel that it's very important to get like an ISO certification, that, you know, has extra meaning in some cases.  It's very costly to go through that process.  But, it's not the primary focus that we're working on and that's level A.

MS. WHELAN:  Not knowing the details and stuff I was just wondering it sounds to me a lot like the GLP for pesticides.  They should make it mandatory.  And then I kind of had the same question that Michael Dykes had and then -- I'm sorry -- I was saying I see this as -- not knowing the details I see it very similar to the long-term practices that are required for pesticide vegetation and which had -- I know was resisted a lot by the people who are targeting at level A.

And, so, by your answer I'm assuming that that is not making it easier on the level A people because I know that when the GLP stuff came out there was a lot of resistance because it was like, you know, telling them what to do with a lot of people at level A who were very independent and it shouldn't be putting boxes around them.  So, I have the same concerns that Michael had in terms of, you know, why is this a differentiation.  Everybody should be at the same standard level of thickness that should be the outcome of this control and so I see level B, if you're really talking about the big companies and stuff, there's already rigorous ISO standards and stuff then why even bother having that if in fact level A gives you a result.

And I'm not understanding the theme of the details of this and it brings the discussion to mind.

MS. BECH:  Well, you know, I think those are good questions and these are the kind of things we need to hear because this is our proposal of what we'd like to do.  It may be that as we keep hearing more and more we may wind up having only one, but, right now we're proposing two levels.  We see some value.  We think, as we flush out the differences and the details, you know, we are asking for input so we're still open hearing what concerns there are.

MS. BRYSON:  Good morning.  Thank you for coming.  It's a very interesting discussion.  I have a slightly different question.  One of the areas of uncertainty right now because of the recent court decisions is exactly what is needed to satisfy for purposes of various regulatory permits, permissions, things like that.  

And my question for you is I wonder if you could address how you would see this participation in this voluntary system within the purview of NEPA?  You know, does it strengthen the ability to find that a permit application, for instance, wouldn't be considered a significant environmental effect triggering an EIS or how would it really play?

MS. BECH:  Well, we haven't really thought exactly about BQMS from the NEPA perspective.  Certainly we've done a lot of things to address NEPA when now we're reviewing permits.  And I would think maybe the connection might be, and Tom can also play in on this, when we're putting conditions around permits and we're considering what we need to do to ensure that it stays confined and we're looking at the -- the BQMS is looking at the management systems that are in place and ensuring that that takes place we may be able to consider some of that as we're looking at the need for questions that we're now asking before we issue a permit.

I don't see it playing when we're looking at NEPA for a deregulation process or anything like that.  It's very focused.  So, you know, I'd have to think a little bit more about that, but, I don't see the strong connection there except for -- because this is focused on the total management system of the program.

MR. SIM:  That's an interesting question.  And the NEPA reviews done by, you know, our staff, BQMS is implemented by the applicant.  They may have some considerations that they put into their permit application that may help us with NEPA analysis, but, I hadn't thought about how we might work that in either, but, that's a good point.

DR. LAYTON:  Randy.

MS. BECH:  Can I add?  If you have some thoughts about that, Nancy, at all when you see a connection, you know, these are the kinds of things that would be helpful for us to hear.

MS. SULTON:  Randy.

MR. GIROUX:  Thank you and thanks for coming, Rebecca.  I guess I'm a little less down in the weeds than the rest of the group and maybe just for the benefit of the committee, you know, I think I understand why the government has proposed this program and I think I understand -- I don't understand the value propositions so I'd really like it if you could spend a few minutes if you would describe why is the government doing this and what is the value proposition and who is the value proposition for.

MR. SIM:  Certainly.  Again, the outcome, we hope the outcome is going to be improved compliance, fewer infractions.  I think we've demonstrated over the years that we have a pretty good compliance right now, upper 90 percent from year to year, but, in our experience with watching how the companies manage their field trials there's always room for improvement.

One of the areas has been cooperator relations so if we can help them define how they interact with their cooperators a little bit better, or, how they can prevent inadvertent spills and unauthorized releases and that sort of thing.  And there may be some value to them as we work through if there is a problem and they have implemented the BQMS and they had an impact on whatever penalties may be.  Maybe I need to ask you a question too about what you mean by value propositions.  Values for companies for participating in this type of effort?

MR. GIROUX:  Well, no.  I mean, I can imagine that this will be an expensive program for the government to implement.  You know, I believe that the reason that we're talking about BQMS programs is because of the number of failures we've seen and the ability of the tech companies to maintain their technology as the technology goes through the food supply chain and so I'm wondering, you know, was that the rationale for the program and is this is a problem for the companies to fix, or, are we saying that the companies can't fix it, so, therefore, the government needs to help them fix it?

MR. SIM:  No, I don't think we're saying that, but, it's an opportunity for BRS and the regulated community to work together that you can.  I mean, -- 

MS. BECH:  Let me add a little bit more into that and also when we first established the Biotechnology  Regulatory Services, we knew there were some areas where we wanted to build in infrastructure more focus on, one of the areas was compliance.  Our primary focus had been on either inspections, self-reporting, and we think those work well, but, as we looked at a strategy we felt like those are, some of these things that are more reactive.

You go out, you find something, you react.  Some things are recorded you react.  So, what can we do, and this was years ago when we first started looking at it, before Tom was even hired and I had the compliance group.  I said, well, what are some of the things we can do to look at being more proactive.  Well, education, outreach, how do we do that.  How do we reach out to universities, how do we reach out to the lower levels to where the cooperators are out in the field.  You know, we know that the larger companies understand and, you know, they have a better understanding of what's required, but, what we were finding is down at some of the lower levels they didn't have as much understanding so how can we be more proactive and influence that.

And one of the things we thought about is doing more auditing, or, third party auditing, trying to find something before it becomes a problem and, so, we didn't at that point talk specifically about building a big unit system but we had to build in sort of the basic underpinnings of a system and then when we brought Tom on and other people on our staff that had a lot more experience they started saying, well, one way we might be able to do it is look at best management practices in some of the other areas like EPA.  Who are the other ones that have quality management?

MR. SIM:  AMS.

MS. BECH:  AMS.  Well, besides AMS.

MR. SIM:  Fish and Wildlife Service uses it.  National Oceanic and Atmospheric Association or NOAA.

MS. BECH:  And so we started looking at some of those and then that's kind of where we came up with the idea.  At the same time there were some very high profile instances happening and we knew that the industry was going along the same track and looking at good lab practices and best management practices so we're trying to tie those in and say, well, you know, how can we help influence best management practices and getting anyone who is involved in the field trials and the movement of the regulated materials to understand why it's important to do some of the things that are required and what's exactly required.  We're trying to influence that and to look at it in a bigger picture.

So, to us, it's a real value because it's much better to do that up front than to go around behind after an incident and say let's do what we've learned and let's see what we can do the next time.  So, we're kind of trying to build it up front.

DR. LAYTON:  Greg.

MR. JAFFE:  Yeah, also as a follow up, I have a very similar question to -- I have three questions but my first question was very similar to Randy's question which was I mean, it sounds like there's a lot of resources by BRS, taxpayer resources going into this, and I imagine there would be a lot of resources by industry and others and I guess I don't have a problem with quality management systems, but, the question is what are the problems that are trying to be addressed by the BQMS.

I've worked in the government and you have these kind of differences when you have complicated regulations sometimes.  You get people understanding what those regulations are.  Sometimes you have to regulate an industry, like, I think, the organic standards.  They're locked up with a group of people who hadn't been regulated.  Now, it's beginning to be regulated.

So, in order to be regulated you have the industry coming in, a new group of people, for CAFOs at EPA where you had concentrated animal feed operations, a bunch of people who hadn't been regulated now and these regulations give them incentives or whether you have a compliance problem and you show lots of non-compliance you have.  And every time you can say you're in the upper 90's these are compliance.  

The idea of spending all this money when you have an industry in the upper 90's of compliance seems rather strange.  And, so, I'm still trying to understand, I guess, what is the problem that's trying to be addressed here and, therefore, is this the best way to address it or would it be putting more money into inspection resources or something like that.  

MS. BECH:  Well, I think we have absolutely the first two components we talked about.  We've got regulations and if we're looking at changing our regulations now we may be moving into a tiered permitting system, making changes, and there's going to be a real need for even people who have been there since 1987 to understand those changes that we're going to be making.

So, looking at where we're moving and that our whole regulatory system right now is being revised.  One way to help with that is exactly your first point then.  We may have differences that in ways we've done it previously.  We may have more complexity.  We do have more complexity in the kinds of things we're seeing that are coming in as regulated articles.  We're looking at more complexity in the trade combinations, the different crops, perennials, all those things are weighing into being more complex than what we first started with.

Secondly, we do have new people coming into the field.  We see that a lot.  There's new start-up companies.  There's not -- sorry, Michael, it's not just the same.  Larger companies.  There's a lot of start-up companies that we have.  There's a lot of universities coming in.  This is an exciting technology that a lot of people are seeing promise for, so, what we're seeing is more people that don't understand and haven't been there all along, especially when you're looking at dealing with perennial crops and trees and things like that.

So, the first two points you made I think we do have them and I think that's what we're trying to address.  The second -- the third point you made about, you know, what exactly are we trying to fix in the compliance, well, you know, we feel like we do have to this point the compliance records, but, we are seeing many more field trials, many more sites, many more states involved and as a result we can't rely on inspections.

If you look at our Inspection Board we use PPQ rosters.  We also supplement.  But, trying to build a resource to focus on inspections would be three or four times bigger than what we're trying to do now.  So we can't rely on just inspections.  We have to build multiple layers of safeguards, not just inspections, looking at auditing, looking at those kinds of things and actually we've looked at some of the costs in doing third party audits where there may be a fee that the applicant's expert paid for is much cheaper for the government than us trying to build a massive inspection force to try to find something that is happening.

So, we feel like, you know, that there's a really good payoff here.  

MR. JAFFE:  Two comments.  One is to respond and I have two other questions.  I mean, I think that's fine. I just think you have to very much tailor.  I mean, most of the infractions in industry and big companies I wouldn't spend a lot of time.  And academics, we're spending one-tenth of an acre trial in their universities for an academic purpose and I just --

MS. BECH:  But, actually, we haven't seen a heavy -- on the industries that have been there for a long time but with the academics, you know, I think, people kind of say, we've actually seen a pretty --

MR. JAFFE:  Well, from a public perspective we never hear about the violations of the academic.  We only see the big ones that you've identified on your website that may be if the public had more information and transparency as to where you're seeing violations maybe we'd feel more comfortable with this kind of program and that you're using your resources in a proper way, but, as of now, we just have a very, very small snapshot of what the compliance infractions are.

And that gets to the second point I had which was talking about an increase in transparency and I guess I'd love a little more information about what you mean by how this is going to increase transparency because I have to say that BRS doesn't have the best reputation as being very transparent and just saying it's going to increase transparency and just putting a draft guidance out there doesn't increase transparency tremendously unless you're also going to make these audit reports available, give the details of foods involved in this program, the means of those people, how they're involved, and things like that.  That might get it.

So, I guess I have a question of what you mean by increased transparency.  And the third question was just a more specific one, that the draft guidance is being developed and is going to be distributed by the interested parties.   Is that a general public notice or public comment study or is that just giving it to the industry and a few people that you guys have decided?

MS. BECH:  You know, we have a lot of guidance on our website which anyone can access, especially the guidance on how one builds off things like that.  I think our intention is that when we do develop the guidance it would be available on the website and you would be seeing the guidance and actually we're working on the details, but, some of the other programs that we've looked at, like the AMS, they have a web site where they post the people who participate and if you look at what the National Organic Program does and what's the other one that AMS has?

MR. SIM:  GIPSA.

MS. BECH:  GIPSA.  They do post information about who's participating, things like that, so, there is as you work through that information that's available and, so, you know, that's one of the things that we are certainly working on right now and as we begin developing it now's the time we want to hear and we do want feedback on the guidance standards that we're developing.

And that's going to be broad feedback.  We're not targeting just specific groups to ask questions for.  We're looking at a broad group of people and we want to talk about in January.

MR. SIM:  We're going to have a series of focus groups.  We're starting small groups and we're going to keep expanding it and we have different meetings in different parts of the country and bring more people as the interest grows.  We hope to have a feedback session so we're going to try to make it as accessible to folks as we can.

MS. BECH:  But, I hope you would agree that certainly looking at multiple ways of ensuring compliance are important and not just a new item, just inspections.  Auditing is really valuable and certainly doing something like that is going to help further the program so I would hope you would agree on that aspect.

MR. JAFFE:  Oh, I would completely agree.  In fact, I would think that most of the compliance inspections you've seen as self-reporting has not been effective.  So, I'm not sure that the inspection especially with researchers is actually very well used, at least from the data that I've seen and, in fact, I think auditors are very valuable.

DR. LAYTON:  Steve.

MR. PUEPPKE:  Yeah.  My question is sort of similar.  I worked for a large university and with an administrator interested in compliance initiatives, but, like a lot of other state universities very decentralized kind of life, lots of people doing a lot of things, you know, seeing a lot of the area, and it's the sort of how I explain to the higher-ups in Washington in the government, I'm a regulator and I'm here to help you kind of question which -- and it'll come.  I mean, it really will, but, the level of those were involved with working with transgenic plants out in the field.

So, I think it would be very important to have some strong arguments, and arguments that could perhaps arm people like me, to help folks who don't feel that there's a problem participate.  It really goes to your first question of intent and I don't know what they might be, but, I'm thinking at least are the issues that faculty will raise.

MR. SIM:  That's one thing that we had thought about.  You know, institutions vary in the way that they're administered, their programs.  We see a role here for perhaps an Institutional Safety Committee and as they do their work it's going to -- and while the administration, the university, decides whether they want the faculty to even be involved in this or even the individual faculty, whoever wants to be involved.  Again, your institution does contract work for some of the companies.  It's that interface.  That's been a weak link, frankly, and we want to make sure that's strengthening that.  We think this will do that.  

DR. LAYTON:  I've been involved in quality management systems before.  I've been involved in environmental management systems before.  I think one of the key things that we've learned in this -- well, I've got several points.  One, if you've got a lot of standards, which is what you're -- which is what I think you have to do, I think it's more credible on an international setting, and this goes to our trading partners, if you don't write it, if you let it get written by a standards writing organization.  And so I open that up to you.  

Because I think that you will not have the credibility because you're from the federal government and you're trying to -- you're the regulator and the regulator I don't think needs to be the standards writer.  So, I would encourage you to follow the OMB guidance and what A-120 or whatever that standard is to balance it, and if you're going to write a standard let it get written in the open marketplace where everybody has an input.

I think you'll come out with a better standard.  That's one issue.  And if you don't, I worry that your credibility on an international marketplace is not going to be there.  So I think it's more important.  You know, ISO came up with a standard.  We're all learning to live with it.  It has the ability to continue coming through.  It comes up for rewrite.  Those kinds of things.  And especially if you're going to do third party auditing and support for the auditors giving them the kind of input and what they can audit and what they can't audit.

And I do think a third party auditing system builds that credibility.  I -- then I want to go back down to the university level.  I have a lab, and ARC, adds a giant sucking sound of dollars and pounds and, quite frankly, as a university professional it is pure talking about adding another giant sucking sound into our budget and I don't know if you've talked in a solving (phonetic sp.) about this, but you don't pay us enough in Hatch Act and McIntyre money to make up for that giant sucking sound of overhead that we're not getting 42 percent on every dollar.

I mean, we don't have it covered under ALAC and ISO.  Am I right?  Anybody in the university system?  I mean, I know what this costs because I see it a number of times, the amount of time my graduate students and students and my faculty are involved in that much less in the compliance office which is living off of nothing.  You know, it comes down to it borrows and begs off of tuition dollars. It borrows and begs off of our contracts and grants to people who are for payments overhead so incentives are a huge problem and the cost of these things, I mean 20 programs alone. 

If you want to do this right, because every new faculty has to be hand-walked through this, every new graduate student has to be hand-walked through this, and there are dozens, hundreds of these coming in per unit every year.  And I know what this is taking in terms of our efforts now on the animal side with ARC and ISO and I know the IFC and the biotech you reviewed, all those.  I mean, I cringe at the thought of adding this.  I mean, I already have one faculty member who spends 25 percent of his time just chairing the ARC committee. 

    I'm not an animal person, but, I know it takes an awful lot of time just reviewing those animal protocols and following up on performances.  

So, I am for this.  So, I don't want to say that I'm not for this, but, I think it adds innovation.  I think it adds -- it does increase our ability to do things well.  I do think it helps to plan what you're going to do, do it, and then review it, and then include it in the continuous improvement point is a huge effort.  So, I am, in general, for these.  I ask though that you consider, and I'm not a small university.  We're one of the -- and I'm not from Michigan State.  

But, I think that it is a giant sucking sound in terms of resources for us because an individual can't do it. It's going to have to be at the university level and it is an added layer of compliance and recordkeeping and, quite frankly, are like a business.  They operate like really tiny little businesses who are disconnected from each other and trying to further those tasks.  It's a major overall compliance thing, HIPPA (sic), even worse than that.  It's an overall compliance section within the university or even presentations within the university.  It's a large problem.

I agree with the comment about the incentives.  What's in it for us?  I agree with -- you know -- and, quite frankly, you can sit here and tell me it's going to be voluntary, but, it ain't because as soon as one university does it, you know, somebody else is going to say, well, we won't get federal dollars.  We won't get that research money and they'll all follow, so, it won't be voluntary.  So, you know, I worry about that.  I worry about the cost.  And I think that there are great ways that this can be done, but, I do think that the careful development of the standard itself, careful development of the standard itself, careful development of an audited process and an audited standard that goes along with it is very important.

Who's going to manage that standard?  Who is going to oversee the auditing process?  Who is going to have to deal with how you deal with complaints?  Because one of the transparency pieces is somebody's got to be able to say I don't think you're doing this right.  That's the transparency process and you've got to be able to understand what happened.  Because, you know, end the world of ARC at least.  You know, if you don't think that somebody's doing animal testing right as an outsider you complain and then we do a full investigation.  That's part of the management system.

And I think those are big issues that we've got to deal with and I think it would help you if it were separate from you.  It really would help you if you're the regulator, that's great, and I love that you're starting the process, but, I urge you, I think, to put this into the sector of openness and let a standard probably help you to do this because then it does bring you the credibility and it brings you processes that are already out there in place and well known processes to make this happen.

And you can have a standard that's two-tiered.  You can have a standard that if you don't meet "x" criteria you're here and if you meet "x" criteria you're here.  And I'm urging you to do that and, you know, it's great to do focus groups, but, the more you can open up the issue and be serious about this process the more you can open it up the better off I think you'll be, but, thinking about we can do this without adding costs that doesn't create a great giant sucking sound that a university supports.

MS. BECH:  I don't like giant sucking sounds either.  What we would like to hear then is we need to work more with the universities to hear what the concerns are and that's what I think our next level is going to -- we need to hear what kind of things you're bringing up and raising.  We began partnering with AMS on this because we realized the value of it.  There has to be separation between the regulator and the groups that are actually going to be overseeing and doing some of this.

And we do have standard operating organizations that we work within.  We are trying to look at basing these standards on ISO and HACCP encoded type standards.  So, we're trying to link in.  Good point.  You know, I think, you know, as we develop we're going to have to have conversations about it.  We would say it's voluntary.  I understand your point about maybe it won't be.  I've gotten some folks from some of the universities that are already interested in coming here and them saying how could we work this, especially universities that have had some problems and issues and that's hanging over their heads, so, I think they immediately see a value in the detail.

DR. LAYTON:  Let me follow up one more time.  I think this comes back to the value proposition.  If we do this in the long term what's in it for us?  There has to be a value proposition at the end of this, even if we're undergoing a voluntary system and with other certification systems there is a value problem.  If you're ISO 9000 you put it on your stationary, you put it on everything you put in your document, and it makes you a valuable supplier.  

People want to buy your product.  So, thinking about how you go all the way down through the system and selling it to all of us who want to do it voluntarily, you know, is it going to be able to go on a label that this product was -- you know -- I mean, are my grits going to be labeled ISO blah, blah because of the development of the new thing that's in there got out.  Well, those are the -- I think you've got to take it all the way through the chain.

MR. SIM:  We're not looking at the product.  We're looking at the process.  

DR. LAYTON:  Well, quality management systems are always process and it may not be able to go on the product but if I'm Jim Dandy, can I say, you know, I'm going to use those as an example, to make grits, for you'll who don't come from the South, you know, can I put on my claim that I'm a certified blah, blah and it won't go on my product because it is a management system, but, can I say, you know, if in my stationary, it's in my promotion on my cereal, all about my company and how we operate, so, you know, it is not necessarily a product label, but, it is something that a company or a university is going to need to promote the justified extent and we've got to get something out of it.

MS. BECH:  Well let me ask the question then. If you're a university and you're building a research unit, you know, big grant doing whatever, and you've got a breeding station, you're working with specific crops, you're bringing in this technology, you're really promoting it, using it, is it a value to you to say that you are doing your field testing and your research underneath a certified system that says you're doing best management practices and you are, you know, at level A.  Is that of value?

DR. LAYTON:  Does it help me bring in more grants or does it help me bring in people who want to buy my technology and license my technology?  That's the point of what's in it.  I think that you have to go in thinking the system through in order to help me see that it's going to be that way.

MR. SIM:  I don't think we've thought enough about some of the things.

MS. BECH:  But, we still have more thinking to do, but, yeah, you know, I know that there's been some discussion recently about the block grant that increased for biotechnology.  Is there some linking there with it, you know, with a system like this?  So, we have to again talk about that.  

DR. LAYTON:  Thank you.  I appreciate it.  I am supportive.  I'm not going to discourage you.

DR. MELLON:  I have an underlying question.  I'd also underline -- and in terms of the value proposition I think it's still -- you know -- it isn't obvious to me.  First of all, I really like to know what the resources are in AMS that will be devoted to this.  I mean, how many people are going to be overseeing this.  Is it one group, two people, is it a ten person, you know, operation.  I think I'd really like to know how much the taxpayers are putting into it.  

I want to -- I also want to underscore, you know, the complexity of the enterprise.  Because we all know there are hundreds and hundreds of ways that genes can get from where -- from a field to somewhere they ought not be like the food system, commodity crops, and plugging all those holes is a huge task.  It seems to me that one of the fundamental problems here that unlike other HACCP systems where you know "x" temperature kills most of the organisms and you can go in every day and see if that temperature has been achieved in your system, here, you don't know the effectiveness of a lot of the measures that people want to undertake because people have never really tested them.

No one has really gone out to see whether if you grow plants in a certain way genes really don't move off of that field and, so, there are some fundamental problems that are going to increase the challenge in this that need to be -- I mean, we just need to appreciate how big it is.

I would also like to underscore Greg's point about transparency.  Putting out what your standards are is not transparency and, as you know, we tried very hard to get a lot of compliance materials from APHIS and it certainly has proven to be very difficult.  We have a lot of standing order requests, but, it would be more on that.  I mean, working on people getting the kind of information they want, which is how effective the system is and how it's operating to where it's not working is a harder challenge then, as I said, putting out the standards.

I think more needs to be done. I mean, my staff just went to Kansas, went to the Ventria site and found rice all over the ground, you know, at the end of the harvest.  So, it's -- I mean, this is a system that needs to be strengthened in some way and I'm more than willing to give this -- you know -- to try to work with this to make it as effective as possible, but, I'm not sure -- I mean, I'm just not sure -- I mean, my point is kind of part of the split of the university's point which is I'm not sure what would induce people to become a part of this if it isn't linked in some way to their either getting a grant or to increase compliance.  I just don't see the incentive operating at the university level.

In the real world where the universities work in that would make folks already overburdened not want to take on an additional step of burden so it will be quite a challenge to come up with, I think, something that will really induce people to do all this extra work.  But, I think something needs to be done because the system right now is enormously leaking and I think, you know, the prospects of additional incidents are really quite high.

MS. BECH:  I appreciate the comments and especially the offer to help us as we begin developing it because, you know, we need all different perspectives.  I think it is a transparency that we're striving for that as we develop the standard we're not doing that behind closed doors.  We're inviting people in.  We need to look at other people at the point back there, who all needs to be involved in that, so we're trying to do this in a very open manner, so, you know, involvement from you is going to be very important.

I think we need to hear all the different perspectives and the different points universities play are going to be key in this as well.  I kind of think of things though I look at the glass being half full instead of half empty because I feel like it can be done, I think it's going to be a very good thing to get done.  It adds multiple safeguards into a process that I know that Mardi's got a lot of concerns around and others have concerns so this is something that's adding to that to address some of these, so, I'd like to try to move forward and say we can get this done.

There will be some benefits.  There will be a value added and, you know, AMS, again, AMS is a fee for service program and a lot of the auditing --

MR. SIM:  They're going to be doing the audit.  I don't see them adding staff at all.

MS. BECH:  They charge right now for the organic products.

DR. MELLON:  The organic people get a premium price for their product and it is that very incentive to pay for the fee for the auditors.  What would the LSU scientists -- what would induce them to pay AMS to come in and certify them?

MS. BECH:  Well, AMS is not the only auditor.  They will be certifying auditors as well.  We've looked at AI.  We're looking at the auditing function that ASCA's already putting in place so the thing is there -- and BIO, BIO is talking about doing auditing so there's links there.  If auditing and accredited auditor are already doing some of these things and the program's are already participating can they add some things into those audits to address what our standards and guidance are.

So, there's a lot of complexity to how we link with some of these things that are already in place as well. And there's a lot of educational value in, you know, looking the other systems and what's already out there and what's going on with that and bringing that in.

DR. MELLON:  But, you know, I know why people certify seed. I know why people get into a really quite onerous process that is involved in organic certification.  Here, I don't know.  I guess I can't resist saying that this is still a very obvious -- I mean, the intensity of this effort indicates to me that the system that we need here in place isn't in place and I will just reiterate that with that as the reality I really don't think we ought to be putting farmers who are growing corn or rice and I think it would be -- at least we ought to be able to get those things off the table while we're building the house.

DR. SCHECHTMAN:  And that is precisely the question that you are asking about, about why would these people participate is exactly the question that APHIS has posed to the committee.  That first question is what incentives could be developed to increase participation by industry and academia.


(Discussion off the record)

MR. SAXTON:  You correctly noted that there's an international trade.  I was wondering if you've had any contact with any of our foreign trading partners.  I particularly urge that you deal with the Canadians, for example and perhaps the Mexicans to follow up on the process on that.  If you need any help with contact I'll be happy to steer you in the right direction, but, I mean, this is the exact kind of thing that Canadians would want to know about early rather than late and as to the incentives you might want to take a page out of the book that's in the import page that's out of the import safety working group which there an attempt that if you are engaged in best practices that your crops will be looked at first when approvals are being made, you know, a speed up of moving things through the system and that's one way that you could do it.

So, that if you have this system in place then you should go to the head of the line.

MS. BECH:  That's one of the things we've talked about.

MR. SAXTON:  And there are people over at USDA that are working closely on the import safety that sort of links both this and both the Canadians also.

MS. BECH:  As far as Canada and Mexico, we've already had conversations with both countries.  We have a North American Biotechnology Initiative where we meet and we've raised the BQMS program with them.  There's been tremendous -- actually we have been having some exchange with them in Mexico anyway on our compliance side.  We've done some exchanges when we train our inspectors.  They brought people down and brought people up from Mexico so we've been having some initial discussion.

But, again, this is kind of at its infancy so the response has been pretty positive and actually we've gotten some questions from the Philippines, Japan, and there was one other country that said they were very intrigued with the BQMS system and what we were doing and would like to hear more about it and, so, incentives, you know, if you've got something and they feel like things are in place is there something that can be built in when we do our bilaterals in looking at the trade aspect, but, we did the Philippines, Japan, and it might have even been Korea that asked about it.

MS. WHELAN:  In terms of the cost, you look at what's happened with the good laboratory practices and stuff it's about 30 percent added on to the cost of the project to have the auditing done in-house independently.  And that was at the beginning.  It may have come down.  I'm not sure.  So there is a significant cost when you talk about auditing and I think for the PIP side of it, the pesticide side, they have an example of something that we can at least learn from that and I don't know if you're interacting a lot with EPA on that and their interaction with the universities in getting that implemented through the IR-4 program.

So, the IR-4 program, to me, we're talking about specialty crops more than commodity crops because the big players taken care of the commodity crops, have different values for the business steps, and it's really the specialty crops where this whole cost thing and there is a group trying to develop something within USDA called the SDRI and so I think they're looking to kind of be like an IR-4 but I'm not sure my own self, but, I think we could utilize IR-4.  Many of those use IR-4 and then many of those at the university.

So, those at the universities can get funding because they actually are paid through staff over there and then the universities cooperate with infrastructure. 

DR. MELLON:  Where does the money come from?

MS. WHELAN:  It's a Congressional --

UNIDENTIFIED MALE:  Congressional decision.  Part of it is.

MS. WHELAN:  It's appropriated.

DR. MELLON:  So it's a Congressional line item then?

MS. WHELAN:  It's a program.  And then which at the very beginning when it started it wasn't funded well until FTPA and then it got some significant funding to help move these things through the process.  So, I think we have to at least look at the example that we have already in terms of putting up the system.  And, as I originally said, you know, requirements versus voluntary.  If you have a university that jumps in and they start getting more grants or whatever then the others will follow and that's part of the regulatory method, that is, at least when they have regulations is make an example of somebody and then everybody else will follow, because you don't have enough incentives, if here you're trying to do an involuntary program, like everybody said, it's got to be some incentives the cost is significant and we have that example as to the requirements.

So, I guess that's really all I wanted to say and just make sure that, you know, you're working with an agency that's already tried to implement the requirements at the university level do the same thing, specialty crops, and there's got to be some way to pay those costs.

MS. BECH:  And we have looked at IR-4 and other -- not just in BQMS but, you know, looking at specialty crops and within USDA we talked about that program quite a bit.  Definitely we're going to be having to look at mechanisms to help specialty crops and, you know, it's my understanding that within BIO and their excellent group stewardship program they're talking about they're already going to be funding the audit so your point about the folks at the university level, that's really key in what we're struggling with ourselves so we need to hear the ideas and the link that we need to make.

MS. WHELAN:  And small businesses.

MS. BECH:  And small businesses.

MS. WHELAN:  Small businesses and universities don't have those resources.  

MR. SIM:  And that's something we're focusing on.

MS. SULTON:  I put the questions up here.  I see some more cards up, but, I put the questions up here as well because we have about 15-20 more minutes to speak with the representatives who want to give them some answers if we can.  Randy.

MR. GIROUX:  Let me say, I guess I listened to Pat's impassioned speech down at the end of the table and I guess first thing is I'm happy to hear that the universities are supportive of implementing this kind of program and I think I got that sense and I heard around the table very much that this is going to be expensive, this is resource-intensive to work on biotech crops, novel traits as you bring them forward from research to commercialization is expensive, resource intensive, all those things.

And the fact is, yes, it is and the reason that it is, is because if you don't do those things the people on the sharp end of the spear are the branded food companies, the exporters, and the grain handlers, and, so, you know, and the producers.  U.S. agriculture as a collective.  And, so, when we talked about what's in it for us I think we need to not talk about what's in it for us from a university perspective.  You have to think about what's in it for us from a U.S. agricultural perspective.  This is a U.S. agricultural committee.

So, if a failure of one of the “us” leads to huge, huge costs to us, U.S. agriculture, that's what's in it for us.  I mean, you still have a U.S. rice industry that's suffering significant losses based on failure from what I think I see in the report of an academic institution they were able to maintain that technology while it was in their hands.  And, so, clearly universities and academics and small companies have an important role in making sure these technologies do not get out and if this is expensive to do this, then so be it, it's expensive.

And, you know, if we want it, if you don't think you have the resources to do it and you don't have the money to do it and you don't think you can do it in a way that you can maintain it you shouldn't do it.  Let me finish.  Please let me finish.  So, any proposition is bringing technology to U.S. agriculture and if there's a cost to individual players in that, if the incentives and the money isn't flowing effectively back to the universities for their contribution to that, then I think there's a problem there.

But, I really have a difficult time thinking that, first, it's voluntary because I think what I'm hearing around the table is that if it's voluntary and there's nothing in it for me, I'm probably not going to do it or I may not do it.  I, in fact, because I am on the sharp end of the spear, think it should be a mandatory program, not a voluntary program because the risks are huge to U.S. agriculture.  I think we have a growing list of failures where U.S. agriculture, not for individual companies, in their ability to maintain technologies before they're deregulated.

And from an international perspective, and I will speak to the international perspective, this where Cargill is a member of the International Grain Trade Coalition, we've talked to several importers of U.S. agricultural products and when we talked to them about adventitious presence, when we talked to them about synchronized reviews we don't talk much about deregulated articles because many of these countries, the Philippines, Japan, Korea, they all tell us we are going to be synchronized but you know what we really have a problem with, events that are not deregulated anywhere.

This is our biggest issue in trading with the United States in U.S. agriculture products.  So, this is the huge issue.  And, so, we have to figure out -- we have to figure it out.  I think some companies, some organizations are really taking some really effective steps, but, if the academic and small business community are not on board with this, you've plugged several holes but you've got one big hole still in the boat.

MS. SULTON:  That is a confidence question.

MR. GIROUX:  It erodes confidence in U.S. agriculture.  Absolutely.

MS. DILLEY:  So, the question to the committee, I think, from Rebecca is how do you go from the context that you just laid out and Pat's statements that this is going to be expensive, how do you -- where is that key incentive that says, yeah, I get it and it's not such a burden cost-wise or time-wise that we want to do it for U.S. agriculture.

MR. GIROUX:  I don't know how to answer that.

MS. DILLEY:  Well, I think that's the dilemma that they're also raising is how to define those incentives.  Where are the incentives at the academic level? Where are the incentive for companies that participate in this?  Help them come with some incentives to think through, find that link.

MR. BAZER:  Just a couple of points about the academic institutions.  One is we already have a lot of regulatory issues on campus in a lot of different committees and also when you talk about some of these crops going to the marketplace you have a number of agencies that get involved in terms of approval.

And, so, I think the understanding of the university would be to coordinate so that, for example, institutional biotechnical committee might have an additional role or additional people they would need to hire rather than starting from scratch and building a whole new program would be helpful.  As you know, when you get going with a contract with start-up companies a lot of time these people are negotiating for a zero percent or maybe a ten percent of direct costs on this so they don't have the funds to fund this either and then with the credit program for USDA most of the faculty in the agricultural department is very limited in terms of what they can get and the dollars held back.  At Texas A&M if you can't get NIH to pocket you're not going to have a very big program.

So, you need to maybe push and pull to get a stronger competitive grants program for USDA.  I know there's at least four different proposals on the table and that would be helpful as well so that we have better funding for the people that work in this particular area.

MR. BUSS:  Looking at it again from an institutional, academic institutional perspective, when we talk about academia I think it's important to separate into different layers.  One relates to the university at large and the committees and those sorts of things.  Then there's a laboratory investigator and ultimately, not ultimately, almost immediately impacts that laboratory.  And I see this as very much a direct cost of doing business if you're going to conduct research in this area.

So, I would make a case that if you want to increase participation as an incentive is to have that, those costs, extra people in the laboratory because they are going to have to do the reporting, and particularly with current reporting on federal grants being as onerous as it is.

I think having those sorts of costs through the laboratory being allowable as a direct cost is what would be a very large incentive because in that costs -- indirect costs pay a fraction of the costs the institution incurs and we can't keep loading it on the institution.  It's not going to work.  And I don't believe it's in the national interest to have them say, well, then perhaps you shouldn't do the research.  We need to do research.  We need to do it within the appropriate restraints and that costs money.

MR. BAZER:  Full costs.

MR. JAFFE:  If you get it as direct doesn't it have to be a mandatory program as opposed to a voluntary program?  Doesn't it have to be a mandatory program?

MR. BUSS:  Well, I think you're talking about linking it to grantsmanship.  It becomes de facto, you know, just the competitive nature of grants and the small amount of grant dollars available drives it to practically mandatory in any case.

MR. BAZER:  That's another unfunded mandate.

MR. JAFFE:  I'm saying, but, if they make it mandatory then is it easier to justify it as a direct cost?  I'm saying if the program is mandatory then does that change how you put it in the cost thing?

DR. LAYTON:  You just can't do federal research if you don't participate.  That's the voluntary nature of it.  That's what ISO and all that other stuff is now.  If you don't want to take federal dollars, you don't have to do it. But, if you want federal dollars you've got to do it.  It's voluntary, yeah.  There's choices.

MR. BAZER:  You can submit a grant without ISO or ISC approval, but to get the grant awarded potentially if you don't have it approved at the university level, you'll never get any funding.  So, that's where the checkpoints are.

DR. LAYTON:  That will help.  

MR. PUEPPKE:  I just wanted to make sure that philosophically I think we're all on the same page here and, you know, what Randy is saying, nobody wants to have an agricultural system fail or another one of these rice situations.  I've never met anybody at a university who is wanting to play fast and loose with that issue.  But, at some point it really does come down to an issue of cost to the university and we're not going to solve that today in this start of the discussion.

But, there are some things that will simply cause us to do certain kinds of research.  An example of that just came up in some work I did a couple of years ago was a proposal on one of the ways to do this is in your field test.  You have a different building for transgenic seeds than the building where your other seeds are.  You have a different set of machinery and you never cross the two.

And at one level that may be a perfectly good way to prevent problems from occurring but some simple cost situations it will not -- some of our -- we just can't do it.  I mean, that's the end of it.  It may be good, it may be bad, and, so, it has the potential of shifting hiring and shifting programs at universities' faculty in ways that might be unintended and I've seen that happen already where very, very productive faculty members will change their research because the regulatory was just so great that they can't bear it.  

And, I mean, maybe that's okay.  Maybe that's what they need to do, but, at some point, you know, another kind of odd end here sharpens the spear such as those things that happened in my university.

MS. BECH:  We're really sensitive to that.  We know the issue that you're talking about and how this kind of plays into that.  

MS. SULTON:  We've spoken a lot about intentions and to the international.  We haven't said anything about the information that you need from there, outreach capacity, so keep that in mind.  Adrian.

DR. POLANSKY:  Well, I just would say first thank you for presenting this morning and the thoughts that are shared and the process of them that will unfold and we talked a lot about risk and I'm sure you're familiar with risk to market and economics and so forth.  There's also risk in not being able to move forward with some of these opportunities for humanity.  I mean, I think about natural peanuts that kill and make people sick every day and natural wheat that people have celiac disease issues that natural and organic wheat's not necessarily an exciting option as conventional wheat.  Some of these things are life and death issues that without the technology of being able to move forward continue to face the world, and, you know, farmers and alike.

We deal a lot with water in our state and in some areas we've got excess water and some areas, certainly in the Hot Spring area we're mining water. So, it's not an isolated situation in the world.  I know a lot of other areas that have issues.  For humanity's future to be able to grow whatever the crop is in that part of the world, whether it's wheat, rice, or, corn with less water, 40 percent less water, to move forward that's huge for people and minimizing impact on being able to survive much less have a quality of life.

So, as we move forward these kinds of issues need to be in balance and we need to understand -- I understand the risks of moving forward and the need for these type of systems and I certainly am supportive, but, on the other hand you're not talking about the risks of not moving these kind of opportunities forward for human kind is a huge risk that I'm not willing to do that and I just wanted to bring that aspect into the talks that are shared this morning.  Thank you.

MS. SULTON:  It sounds like something that could be included in that outreach information that's being included given the outreach part of the program.  Leon.

MR. CORZINE:  I think to build on what Adrian said and everybody's spoken here except for the farmers' perspective and I know Randy's touched on a point of it here, but, the spear is going to go through the farmer before it gets to Randy, okay.  I think it is important.  Adrian said it well so I won't repeat.  But, if you take a look at agriculture, the potential for what we can do and we've already seen it with what we're doing with fuels and as well as food seed that there's new use for agriculture products, whether it's corn, soy, wheat, rice, woody crops, whatever.

It's really exciting and that's what the future is about.  We can't stay here because that doesn't work because you end up counting some government support to just exist and you're getting starting to get beyond that and that's important and the new technologies are helping us do that.

We've already shown the questions we've had, gosh, you didn't produce enough corn.  Well, I've done some presentations on that.  Well how much corn do you want? I mean, because we produced a record crop.  There are questions.  Do you have enough supply?  Well, we built stock this year.  And that's exciting and to help that keep going we do need, as Adrian said, the research to continue and the technology and we need to do it in the right way because we're all at the point of fear and I applaud your efforts to do that and appreciate your work with the corn growers so that we have input on what we see is important out in the field.

That being said, also, Paul brought out what I was going to talk about in the international arena that you're glad you're getting input because I think one of the problems we've had, we build a system without asking our international trade partners, what do you need as you build it?  And I think that's important because one of the drawbacks to the new technology we see out in the field is international acceptance and adventitious presence, all those kinds of things, so, maybe this will help you get through that.

I wonder as you do this rather than reinvent the wheel, and maybe you have, I think it would be important for you to talk to people like you all brought out what BIO's doing and what the ISO standards and what they do.

MS. BECH:  Codex system.

MR. CORZINE:  Codex.  NOVECA, I don't know if you know who they are, but, is it a joint effort.  Good, because if there's some platforms already there then maybe we can save some costs.  Maybe part of your job is, is that coordinating or seeing what pieces go or whatever as you come forward.

MR. SIM:  Potentially this is what already has been, has had these kinds of systems in place and we can build on.  So, we're trying not to reinvent the wheel as much as we think we need to, so we want to pull in as much as we can from other areas and that's been a great help.

MS. DILLEY:  What's that, NOVECA?

MR. SIM:  NOVECA?

MS. DILLEY:  NOVECA.  I can't remember.

MR. CORZINE:  NOVECA is a -- it started out a joint effort with yellow corn growers and Iowa corn growers to build a platform for -- sort of like an ISO for farming, okay.  And it can be useful.  We've used it as a platform for our training or used it in management, for training modules for farmers to build onto their system.

MS. SULTON:  We're getting to the end of our time to provide this information.  We have Fuller and Pat.

MR. BAZER:  I just want to make some comment on outreach.  I think, first of all, maybe if you could meet with the people who are your program leaders, whether you're USDA, land grant programs, and also with the different NRI program leaders and also NSF which is very supportive of plant genomics research.  And the other areas I think would be to try to encourage the leadership of the ag farmers, for instance, to become more engaged with BIO nationwide. For example, the Texas Healthcare and Biosciences Institute that is a member of BIO, but, ag is not really -- there's not really been that interest in dealing with its initiatives even though they have roots in the Texas legislature.  So, I think we have to get agriculture to think about integrating in with these other bio-related activities so that we have a perfect common voice coming to continue to build up agricultural farming.

MS. BECH:  Could we get some suggestions from you in writing back because, you know, I think we're aware and we're trying to set phases as we move out with some of these groups but there may be some that we need to work with that you could help us with.  That would be excellent.

MS. SULTON:  Pat.

DR. LAYTON:  I know this is probably sort of obvious, but, I think that when I talk to our researchers and I know that they're in their little ivory towers in some cases, but, in general, their hearts are in the right place. And I think the incentive is to be able for them to take their brilliant ideas and solve the world's problems.  And I think if a quality management system allows us to do the research that we think will do that and have it come to the marketplace with the support or with the understanding of organizations like Carol belongs to or Mardi belongs to or Greg belongs to so that they can feel comfortable that they've got in the marketplace because that's really the key.

And this has to connect.  I mean, this has to allow the credibility and that's one of the biggest incentives.  If we can do this in a way that to do the research in a way that allows it to come to the marketplace. And I think that solves the point of the stake but I do think you have to build the system so that everyone is around the table trying to make sure the system is right and the system may vary to some extent, again I don't want to say this outright because tree people will hate me, I don't know that perennials are the same way as annuals and we may have to be a little sweet on that.  We may have to have some issues around that, but, I don't think we need to build it too fast.

I think we need to build it in consensus because the issue here is taking this brilliant idea and really turning it into making the world a better place and getting it out there where people feel safe to grow imports and, you know, we've spent months now talking about coexistence.  We want to do this in a way that everything can have an existence.  It can't be coexistence if there's not existence.  And so, we want to have the new technologies exist and we want to get them in the marketplace and that's just my plea is build a system so that it does satisfy me, a stakeholders around the world, around the country, and allow this technology to move to the marketplace.

MS. SULTON:  Daryl and Jerry will be our last.


(Discussion off the record)

MR. BUSS:  I guess from both the context of the incentives and outreach strategy I think it would be helpful insofar as you can to identify what this process would replace because it's been discussed in terms of an add-on and insofar as you might be able to describe by doing this you no longer have to do that.  That would be both an incentive and important to note in any outreach strategy.  And if not, that's fine too, but, at least think through that, I think, carefully.

The other thing insofar as a regulatory aspect of it is concerned, under both incentives or disincentives and outreach is ensuring that what's being put in place is not duplicative of processes that are also going on elsewhere in USDA or across federal agencies because there is some real awful examples currently where you have redundant, duplicative regulatory processes that have no obvious value added at all but add tremendously across.

MR. SLOCUM:  My turn?  Rebecca and Tom, I appreciate you coming and providing us all with the admissions as to why.  But, you know, we're whining about money, we're whining about regulations.  They whine about oversight.  They just whine.  They whine at the federal level and the state level.  Hell, they just whine.  Maybe it is why that we prioritize most of this industry.  It's a shame.  If I'm out there in academia or I'm out there in a small start-up company and I've got to live with all these APHIS regulations and you coming in to do a site inspection I can't imagine why I wouldn't want you involved in my planting process.  I can't imagine why I would say to you, no, no, no, I don't want you telling me how to do this work. I won't do that.

And I'd be willing to pay something for that oversight, that initial assistance to me developing these new technologies.  So, I think that, if I'm a start-up company or if I'm in academia and I want to get my product into the public where farmers like Jerry Slocum can buy that product, that developed seed, to me that's the incentive for it.  That's the incentive, okay.  Because it should help me do it right so that I don't have a failure or have a high percentage of failing down the line.  That's the biggest incentive to me.

The outreach, that's what you're selling.  I mean, this is what we're going to do for you.  In this case, it's actually we're the government, we are here to help you, and you might be able to help me this time.  You actually might be here to help me this time because you may prevent me from failing at the last step.  You may tell Jerry Slocum that he's not qualified to get in this business, which would save me a ton of money, okay.  

The third thing, you want to know what you can do internationally.  Well, I think a couple of these things where we try to do capacity building in these other places and in every one of those instances it always comes about bashing the U.S. system and bashing technology because the U.S. is blamed for this technology and typically what they do is they try to out some folks to bash it that need it the most.  But, because the European Union or somebody like that is paying their travel that's what they come to do.  And the tragedy of that is somehow we got to get past that barrier, that instant barrier to explain that this process and the process that speaks on this thing should make the system stronger and better because it's going to make the whole process and the product that's a result of that process better.

This international thing is a tough, tough thing for you guys.  Say the farmer's going to buy any number of these things, that's a tough activity to convince the rest of the world that we do it and we do it responsibly here.  But, this makes our process more responsible in my mind.  Thank you.

DR. SCHECHTMAN:  I just wanted to make one other comment. It seems that the discussion as it was going along switched over to the end from asking APHIS questions to trying to provide the answers, but, I'm sure that Rebecca and Tom would love to have some additional input from you folks so we'll talk about how to best make that happen, whether it will be electronic or whether they'll be coming back.  And that will be for something at some point, whether it will be specifically on this, we'll confer a little bit about that.  

Hopefully electronic I'm sure will be very welcomed.

MS. BECH:  And certainly as we move into January and we start doing more of the focus groups and knowing more of the detail and everything we'll be giving information back to you all and asking for help and participation, even outside.

 So, that will be very, very helpful maybe if someone, especially if we come to you and do some focus discussions around this, you know, some of the universities maybe, get some ideas around that would be greatly appreciated because that's what we're striving for is to kind of build it together, you're all concerned, as we move this forward.  So, thank you.


(Whereupon, a brief recess was taken)

DR. SCHECHTMAN:  Finally we are about to start the committee's work on animal biotechnology.  We had initially thought that we might introduce just a few presentations to the committee on some aspects of this topic with other topics to be introduced at later meetings.  Members will note that there was quite a bit of discussion about that arrangement and some members quite strongly indicated their desire that presentations on a broader range of topics be included at the outset.

We heard that mentioned and accordingly we're going to start off with five presentations which cover a range of subjects, background science and scientific development; status of U.S. regulatory work in the area; producer reaction to new technologies and downstream reaction, both at the consumer level and social and ethical issues around animal technology.

Our speakers will be from both of them within the committee as well as from the outside and a really special thanks to those who have been able to come on quite short notice and provide their insights to the committee.  These are not likely to be the last presentations that you will hear from this general area.  

As you heard from the Chief of Staff we’re not at this meeting going to lay out in detail exactly where USDA will wish that you begin your work. I made out a few possible topics at the last plenary session.  The Chief of Staff spoke and gave a few directions as well yesterday but we're still wrestling with the contextual relation of your task.  As you heard, some of the uncertainty comes from ongoing sessions that are not yet complete or ready for prime time within the government.

We recognize that there is interest in regulatory issues related to assuring the safety of transgenic animals in products derived from them and their appropriate use.  I will say at this point that you all should recognize that USDA is interested in these areas but within the confines of its own regulatory authorities, but, is also particularly interested in the impact of these products and uses on agriculture and on the Department's work.

Again, we hope that we'll be able to provide you clear, concise projects for you to work on rather than some projects that may turn out to be maybe a little too open-ended to complete in the time allotted.  Before I get started with the introduction, let me note again that we have presentations from both committee members and external speakers.

For the presentations of committee members in the spirit of getting new members involved in our work I've only invited our newest members to speak, but, let me note that we have a number of other members on the committee with substantial experience in the area and we very much want you to add your own knowledge and perspective in these areas that are being discussed as well.

With that, let me introduce our first speakers.  First we're going to have sort of a team presentation from two of our newest committee members, Fuller Bazer, who is a distinguished professor and O.D. Butler Chair of the Department of Animal Science, Texas A&M University, as well as Regents Fellow and Associate Vice-President for Research there, and James Robl, who is president and chief scientific officer for the animal biotechnology company, Hematech, based in Sioux Falls, South Dakota.  

They will speak on science and development in transgenic animal engineering and assisted reproduction technology.  Fuller and Jim, please divide up the time however it works best for the two of you.  Say, on the order of 25 minutes of talking between you and then time for questions.  

MR. BAZER:  Thank you.  I'm going to go first and my goal is to try to give you some kind of overview of where we've been and where we seem to be going in some of our areas of animal biotechnology.  So, I found this data from a snapshot of 50 years in the last century of things where we saw reproduction and egg production and improved efficiencies in the poultry industry, changes in swine and cattle areas, and overall improvement in animal health and these are primarily due to conventional breeding and also to better management processes and also better herds as you go through that particular 50 year period.

So, the next slide, this one indicates that this has really come about because of research that led to that understanding of everything from reproductive biology, endocrinology, down to animal health and diseases and the animals that were used for livestock production in the U.S.

So, the next few slides are going to set up like this so in the past we've had statistical models for predicting breeding values.  Those of you who may be in the dairy industry know that bulls, you can buy shares of bulls and bull semen either goes up or down in value or doesn't change.  We have marker assisted selection and cross breeding and those types of technologies have been used routinely.
Now we're beginning to move towards with the the mixing of genomes of all the major livestock species with some marker assisted selection where you might use a quantitative trait or locus.  That's necessarily associated with the trait but allows you to identify a piece of DNA or part of the chromosome that's associated with a single production property.  And then more specifically people are getting into a single nucleotide polymorphism, where you may have five or six alleles of a single gene that has slight modification that give you quite a different outcome.

I'll show you an example with this.  It's one of the latter slides.  Direct gene transfer.  I'll talk a little bit about people who are still working on this through sperm, genetic engineering through sperm, for example.  And then recombinant combinations in mice.  We can specifically knock in and knock out genes.  We can also do this in livestock species but not nearly as efficiently as we can in mice.  

Next slide, please.  Some of the established reproductive technologies that we were asked to talk about. Artificial insemination has been around since the 50's, synchronization of estrus modulations since about the same period, sex reversal in fish, artificial incubation of eggs, or poultry business improvements in nutrition and also in disease control.  Now the technology is moving to sex control where we can separate X and Y sperms since they have a little bit different amounts of DNA.  This technology is getting more efficient but still has a ways to go.

We also have pre-implantation of genetic diagnosis.  For the people in pediatrics use this routinely right now to identify heritable diseases that are undesirable.  This is also now beginning to be looked at in terms of the livestock industry and this will allow for trait selection in embryos where you can either transfer the embryos that have the traits you're interested in or not.  So, these are, again, three emerging technologies.  

And then the other area, super-ovulation, embryo collection and transfer, in vitro maturation, and in vitro fertilization of eggs, embryo splitting and cloning from blastomeres has been around for a long time.  There's a company in College Station, for example, Grenada Genetics that you might have heard of, it's already come and gone in terms of cloning, just was ahead of its time in terms of the livestock industry.  

Super ovulation and embryo transfer, first done in 1892, so, again, old technologies that are now more and more used in terms of human medicine.  In terms of our cloning, I think Jim will talk more about this, but, we know a move to somatic cell nuclear transfer which basically gave rise to Dolly, so the government has said you cannot put reprogrammed DNA in an adult so Dolly proved that that was not correct although there are some problems with this and we call that epigenetics.  That is the egg has all the right genes but all the genes are not able to be reprogrammed properly.  

We also have environmental disrupters and these are the kind of compounds that come in so the individual still has the same genes, but, the environmental toxins can prevent those genes from being expressed.  And then the somatic cell nuclear transfer can also fit into a genetic engineering protocol.

The next slide shows just an example of an embryo splitting which we've been doing for a long time.  Just go in and take a blastomere, in this case from a cow probably around seven or eight, just split it in half and that transfer happens and that's called a zona pellucida, put it into another zona pellucida, transfer the two embryos in and you end up getting twins.  

So, if you look at some of the data that are available in the case of an embryo transfer there are some 40-60,000 calves a year that are born using in vitro maturation fertilization of eggs.  About 4,000 calves were born in 1996 by either blastomere nuclear transfer or cloning.  Sixty-one males and 126 females were identified in this particular study by these groups here and then in embryo splitting there's been data collected on 254 males and over 1,400 females in these studies that were reported in AD (?) in 1996 and the Holstein Association in 2001.

Most of these technologies that were in the past were applied more to dairy cattle than to feed cattle.  Another technology that you're aware of is steroid growth stimulants.  Many of these now are off the market.  BST, Michael has been involved in this project, increase the milk yield and now we're seeing some of the emerging technologies with the sperm mediated gene transfer.  

I'll give you an example of a bad technology that's probably not going to go anywhere.  Ectopic DNA constructs is an interesting technology that I'll tell you a little bit more about.  Marker assisted selection I mentioned earlier where you leave the quantitative trait loci or the single nucleotide polymorphism and then in the animal sciences and plant sciences area we're now going to genome signal processing where we understand that different traits are usually not controlled by a single gene but by a network of genes in trying to understand the process.

And this is bringing the other people in, the biological sciences, electrical engineering where they put together networks of electronics to give you a 3-D picture, for example.  So, they think about these things in that sort of way.  Also, the statisticians and computer science people.  So this is now being called a systems biology.  

Let me tell you first about a technology that's been published in the last several years that I think is not a good technology.  This is sperm gene transfer.  You can make the DNA construct and put them into a vector and you can incubate those as sperm and the sperm will just take up the -- pick up that DNA into the sperm.  So you've raised, in this case the female pig with the sperm, and you can see that you get DNA-positive pig and it can range from either none of the pigs here with this transgene or up to 88 percent of them will carry the same gene.

We also have a case where you have the DNA is detectable in the offspring but there's no messenger DNA that's been transcribed from the gene so somehow the gene's there but it's silent.  And, so, that's exactly what's going on there.  So, you get anywhere from 41 to 100 percent of the embryos in this particular study, studies, I should say, that were DNA positive and mRNA positive, but, you can see that in this case there's 60 percent that were DNA positive but not RNA positive.

So, this technology's been of interest because it's efficient and inexpensive.  You do get integration of the transgene.  The problem is that you get random insertion of the transgene.  So, we call this kind of like going back to the Beltsville pig problem where we had the growth hormones placed in there and we don't know how many copies are there and we don't know where the gene is, we don't know whether it may be having some positional effects on genes in the same area or in a related area.  So, there's just too many unknowns for this technology, I think, to be used successfully.

Also, the vectors in some cases had a lethal effect on the embryos and so this is one vector that was used here was lethal at 50 nanograms and another vector was not toxic until it got up to about 1,000 nanograms per million sperm.  So, again, a technology which I say is inexpensive, easy to use, but probably has undesirable outcomes and I don't see this probably impacting the biotechnology animal very effectively.

Another interesting technology that I somewhat tongue in cheek call transiently transgenic animals.  This is a construct developed by a company in Woodlands, Texas called ADViSYS in which they have a construct for ectopic DNA so they have growth hormones, releasing hormones to DNA that's driven by synthetic muscle-specific promoter.  So they basically have a device.  It has six needles in an area about the size of a quarter, inject the DNA into the fast trip muscles that allow to flip their ears back and forth, and that's a perfect site for this, and this DNA then will encode for and allow growth hormones to be released in a profiled manner.
Growth hormone acts on the liver and increased insulin growth factor 1 and in mice and rats rather they found it increases fetal development and increased birth weight and also surprisingly there's an effect on the pups.  That is, the pups have more somatotrophs which are cells in the pituitary gland which produce growth hormones and also lactotropes which are cells in the pituitary gland that produce the hormone called prolactin that's associated with a lot of different effects but we associate it a lot with Black patients.

This technology is really being developed right now by ADViSYS because if you have geriatric animals and you treat them with this kind of stuff you can improve their quality of life, increase their hematocrit, increases their eating behavior, increases muscle tone, and those types of things.  But, they also have an interest in doing this with pigs and I'll show you some data on that in a slide.

The next slide.  This is data from rats published from a group in Houston.  This is indicating that if you have a control female at three weeks of age versus the female with this construct you get an increase in weight of the offspring.  Males are also heavier at three weeks. But, if you go out to ten weeks then the difference begins to diminish somewhat, but, nevertheless, still the females were heavier at both three and ten weeks.

Next slide just indicates that ADViSYS has gotten permission in Australia to use this construct in cows and so basically the same technology that I just mentioned so you get the growth hormone, releasing hormone in balls like this and so you get growth hormones released in the profile pattern. 

What they're finding is a heavier birth weight.  So, those of you who know anything about the swine industry know there's a very high correlation between birth rate and survival of the piglet.  And, so, this is a plus for the pig farmer.  Get a heavier weaning weight.  There's also a high correlation between birth weight and weaning weight.  You get an increase of serum in swine in growth factor 1 which is associated with growth and, again, as I mentioned in the rat, they found in these pigs they also have pituitary glands that piglets have, pituitary glands that have more growth hormones in these cells and more black in these cells and, so, this was detected when they looked at the pituitary gland from piglets at birth and also at market weight which is about 100 kilograms.

So, this slide is typically why are you interested in animal biotechnology.  This is a Chihuahua and this is a Great Dane.  The difference in size is controlled not by one gene, but, by the frequency of one allele within one gene.  If you read Science Magazine this was on the cover of Science a few months ago, but, this isn't anything like growth factor 1.  Single nucleotide polymorphism in the 5A allele.  There's just difference in size.  So people talk about -- people in the livestock industry playing God always go get a picture of all the dog breeds and this is a situation where just through conventional breeding you can change all the history.   We've changed remarkably the size of the animal.

But, it also points out the biological variations that exist.  We have dairy cows in Texas that on the average produce about 18,000 pounds of milk.  We have dairy cows  that produce 30,000 pounds of milk and the record in the U.S. I think now is about 53,000 pounds of milk.  So, you have this huge amount of variation that by understanding the genes that are associated with it it will allow you to increase the production characteristics of the animals without doing transgenic but in some cases there may be some advantage of taking the transgenic approach to get traces you like, for example, disease resistance or that type of thing.

I just put in a couple of slides here about why cloned animals because cloning was one thing that we were going to talk about a little bit.  In terms of research, we can use farm animals to study development.  That is, understanding the genetic phenomenon that we talked about earlier, aging.  Remember, Dolly had short ears and they claimed she was aging more rapidly, but, this hasn't really been shown to be a case in the other animals, at least the ones that have been cloned, pigs, cats, and other species.

Role: potential models for biomedical research.  Also, applications at the farm level would be for genotype replications.  If you have an animal that has a valuable phenotype you might want to clone that animal so you can take advantage of that phenotype.  Genetic conservation.  I'll show a picture of a bull in the next slide, not right now, but genetic conservation, if you have animals that have a desired characteristic and you want to try to import that you can also clone to do that or for genetic engineering.  I think Jim may talk about -- talk some about that.

This slide is a picture of a bull.  He's called bull number 86.  He was resistant to brucellosis.  So, this bull died but they had semen from this bull so they could do breeding studies but somebody forgot to maintain the liquid nitrogen tank and all the sperm went bad and so somebody remembered they had done a biopsy on part of this bull so they took products from the cells and actually did a nuclear transfer from those cells and got this bull which is called 86 squared.

This bull is also resistant to brucellosis and allowed to recapture a phenotype, if you like, that we would have lost otherwise and we have other bulls that are cloned. One of them is called Chance.  It was a bull that was used at the Texas State Fair.  Kids sat on him and kids took their picture.  And so they cloned the bull.  The second bull is called Second Chance and Second Chance also has the same even temperament as the father and so this bull is also now being used for the same purpose for state fairs and all those sort of things for pictures.

I leave you with this last slide.  They're all transgenic.  Right now 8-10 percent of the human genome is non-coding retroviral DNA so we've had exposure to viruses.  Viruses reverse transcribe and incorporate their DNA into our DNA and so what's the role of this retroviral DNA?  As a reproductive biologist I can tell you that in a sheep uterus retroviral DNA is the most abundant DNA in the uterus and it has effects on early embryonic development in the case of the sheep.

So, if we knock down some of the components of the retroviral DNA, for example, the envelope keratin, we get improper embryonic development and failure to establish a pregnancy.  I'll stop there and just indicate maybe after Jim talks we can have some questions and go from there.

MR. ROBL:   I am from Hematech.  Hematech is a company that is developing a system for making human polyclonal antibodies in cows and through that process we have to genetically manipulate the cows so the processes I'm talking about here will be those that we use in our laboratories.

So, I'm talking here how does this primary cell-mediated gene transfer which is technically correct, but, the subtitle is probably more familiar, gene transfer by embryonic cloning.  So, with embryonic cloning -- can I have the next slide, please -- there are two things that you can do.  Most people think that embryonic cloning is done to make an identical copy of an animal and certainly it can be used to make identical copies.  In our hands it's more important that it is a technique that is going to be used to make genetic modifications.

And, so, the process involves taking some DNA vector and transferring it into a population of cells in cultures.  These are typically fibroblast cells.  They're cells that plate down on a dish, they grow very rapidly, and that they're very easy to handle in culture.  What this allows us to do is to take genetic modification events which inevitably are very inefficient; say one event out of a million might be successful; and essentially then select out those rare events that are successful and produce a colony of cells that are transgenic in the appropriate way that we would like.  So we can then go up that colony of cells here and use those cells then for cloning purposes.

There are a couple of reasons that we clone and one of the reasons is if we want to do multiple modifications and we're working with primary cells by the time we're done with our first modification essentially the cells are old and no longer divide so what we do is we actually clone to rejuvenate the cells to make them younger.

We have to do this in contrast to other species such as -- well, in fact, the mouse is the only one where they have embryonic stem cells which are by their own nature immortal and can grow forever in a culture.  In our hands and with every species other than the mouse you have to use primary cells and they have a limited life span.

So what we do is we clone to rejuvenate.  We collect the fetus at 40 days gestation.  We re-establish the cell line that contains the first modification.  We then go through to a second modification, clone to rejuvenate, and we have a cell that has a couple of modifications.  At any time then we can make a cow out of that cell line to test the effects of that particular modification or set of modifications and then you can continue to do this through multiple generations.

So, one of the reasons that we clone is first of all to be able to utilize cell populations and be able to select out transgenic cells.  The second reason is to be able to rejuvenate those cells so we can do successive modifications within one cell line and, of course, we then can also make genetically identical copies.  

Next slide, please.  We were able to go through this extensive selection process using somatic cell cloning or primary cell cloning.  We are able to now do gene targeting in species other than the mouse.  For those of you who are not familiar with this area of research there are literally thousands and thousands of strains of mice that have been developed in which specific genes have been targeted.  In fact, there are efforts to knock out or inactivate every gene in the mouse genome.

So, this is something that has been going on for many years and, in fact, the Nobel Prize was given to the originators of this technology just this past year.  It's very valuable from an animal model standpoint.  

Well, we could never do that with any species other than the mouse until the first development of primary somatic cell cloning.  What this involves is taking and identifying a gene sequence or it may not be a gene.  It may be a piece of DNA that's outside of the gene.  You take that piece of DNA and through recombinant DNA technology you insert some sequence that allows you to select out the cells that incorporate this DNA in the proper location and there you can insert a sequence that causes the gene through transcription to stop and effectively inactivate that gene.

You then mix this gene targeting construct in with a bunch of cells and what you end up with is a very rare number that actually have the gene in the appropriate place and inactivate the gene of interest.

Next slide.  These are a couple of examples of gene knockout cattle.  This is a group that we did in which we knocked out the immunoglobulin gene in both alleles and here's a recent study in which we knocked out the prion gene in both alleles to make prion-free cattle.

Next slide.  Another technology that we can use to try somatic cell cloning or primary cell cloning for is to actually transfer in very large segments of DNA.  In this case, the process, the original process was to take a full length chromosome, go through a process in which isolated fragments were identified, and these fragments were then selected to have the appropriate elements necessary to chromosome able to be carried along through cell division.

So, they have things like telomeres.  They have origins of replication and a centromere.  In this case they also have a human immunoglobulin gene locus in them.  This locus is a very large sequence.  It can be up in the 3.5 million base pairs.  This is a way of transferring in either gene low sides that are very long in sequence, or, transferring in multiple genes.

This process can be done, the transgenic cells selected as previously mentioned.  The microchromosome fragment introduced into the cow genome and you can see the chromosome fragments here that's labeled in red and the rest of the chromosomes here.  Some of the cattle are over four years old and retaining the microchromosome at a rate that is similar to when they were born so the microchromosome modification actually is stable over a number of years of development.

Next slide.  The next slides go through a review of the literature which I really don't have time to do.  I just simply went to a review by Heiner Nieman and took some tables from his manuscript to give you a feel for what his area is.  And I would summarize what I just talked about to say that the use of somatic cells in primary cell culture for use in cloning has allowed us to do the kinds of complex manipulations that were only possible in the mouse, you know, until a few years ago.

So, the question then is with the ability now to be able to do complex modifications what kinds of things are being done and what is the state of the industry.  There really are two major industries.  One is the industry which tries to make human therapeutics in animals.  The other is for agricultural applications.  So, the first major industry which has been around for about 20 years is the production of therapeutic proteins in the milk of dairy animals, whether they be goat, cattle, or, the rabbit can actually be considered a dairy animal in this case.

If you look at this slide it appears that there's a lot of activity.  However, if you start to look at the reality of this after many, many years of effort the first product has now been approved in the European market for therapeutic application.  So, out of all of this effort there's only one product that has just been approved within the last year.  Now, this product is in Phase III trial in the U.S. and is awaiting approval.  There is a second product, the C-1 esterase inhibitor which is in Phase III indication in humans that is a mutation where the patients actually lack this inhibitor.

If we go through and look at the rest of these, and I can't go through the details from these companies because it's proprietary information, but, some of the information that I have it indicates that it's going to be a long time and it's likely that very few of these will ever move from what would be a research or pre-clinical phase actually -- 


(Whereupon, a recess was taken due to a fire drill)

MR. ROBL:  Okay.  One more try.  So, to summarize I think this slide as I was going through and I think the point I'd like to make here is that this area of effort has been long in coming.  There now is a product on the market and another one or two that are late stages of development, but, the bottom line is that it is a very tiny industry and you can see that as you go through here there are primarily just two companies that are doing most of the activity and one of those companies is in Europe.

This is an area that maybe people don't know quite as much about that has received mostly, I think, recent activity in Europe and this is working on pig to human organ transplantation or what I call xenotransplantation.  The idea is that if you could make a pig kidney or liver that would be accepted by a human patient that would be a new source of organ.  There has been a fair bit of research work and there is some work I think in the U.S., and I'm certainly not an expert on this, but, to try to at least move cells from these animals into people.

But, the bottom line is this, I think I would have to say is a long shot.  I don't believe, and, again, I'm not the expert, that there's anything close to being on the market, but, primarily research as opposed to a commercial area of effort.  

This is a summary of what has been done looking at modifications that might have some applications for agriculture.  And you can see going through this that these go back, in fact, back to '94.  So, even though this looks like there's quite a bit of work here from this table it really is very, very little work and the fact is that if you go through most of these you could say that there's certainly, to my knowledge, there isn't a major effort to try to move these into commercial agriculture.

Most of these have been simply research efforts.  And, so, the whole area of transgenic livestock for agricultural application in some ways is, I think, at best you could describe it as a hunting effort and I guess I'm not sure that there are any in terms of cow, pig, and chicken that there are really serious effort to put transgenic animals into the market for food consumption.

So, essentially it is what I would say is a non-existent industry.  So, to summarize, we now have a lot of technologies for doing genetic modification.  Most of the effort is focused on therapeutic applications so even that effort is pretty minimal.  The end product is currently approved for marketing and essentially the agricultural application, at least from what I know, are still at the research level.

Questions?

MS. SULTON:  Since we have lost a little time and we have a lot of speakers we're going to take questions now but know that all your questions as to Fuller and Jim now so you can ask them as the day goes on.  The other thing is we could possibly work through lunch.  Randy and Leon have their sign up.

MR. GIROUX:  I'm not sure I can answer as eloquently as Leon can, but, again, one of the questions on the ectopic DNA approach and if I understand correctly they're injecting the DNA in the neck muscles or some uptake of that DNA going on?

MR. BAZER:  That's in the fast twitch muscles that control the ear, movement of the ear.

MR. GIROUX:  Right, but, that's not my question.  My question was on the point you said there was some impact on the pups.

MR. BAZER:  Yeah.  The size of the pups is not the only result of treatment of the mother, but treatment also affects the embryo/fetus, but in this case they're seeing an increase in the cells in the pituitary that's produced growth hormone and prolactin.  There's some mechanism that's not known at this point.

MR. GIROUX:  But is that a genetic effect or just an environmental effect?

MR. BAZER:  Yeah, I don't know.  I would speculate it's probably the higher growth hormone levels in the mother as having some signaling effect.  I don't think it's the growth hormone because it’s too big to cross the placenta and some other factor is probably affecting the fetuses that we don't know about or haven't defined yet.

DR. CARDINEAU:  For Fuller.  As a follow up to this, there is no genetic transfer though.  It's some kind of hormonal change.

MR. BAZER:  Right.

DR. CARDINEAU:  In the PGD, are you doing any at the eight-cell stage or when do you see as the cell down, pre-implantation, genetic diagnosis?

MR. BAZER:  Yeah.  They're doing at the stage where you probably have 120 to 200 cells, in that range.

DR. CARDINEAU:  In humans it's at the eight cell stage.  And if you take the cell out at that point there's no problem I guess to the animal in doing this?

MR. BAZER:  No. In human medicine it’s done a lot more than in animals.  But, it's been quite a bit where they take one or two cells, you know, to look at the chromosome cells using a marker for the Y chromosome, but taking these cells doesn't seem to have any effect on them, embryos at that stage.
DR. CARDINEAU:  At that stage.  I may have some other questions but I have to wait for my notes to come back.

DR. SCHECHTMAN:  This is for Jim.  One kind of product that I didn't think I saw was animals that are engineered to produce things like spider silk, you know, things that are not in milk, things that are not industrial use sort of things.  That's the one example that I can sort of easily think of.  Are there others in that end and what's the status of those?

MR. ROBL:  That's a good question because there is an area that I didn't cover and it could be included in my slide in talking about the things I gave.  For example, you drink the milk and you get disease or something like that. Spider silk was a good idea for a while but to my knowledge nobody's -- it's no longer being pursued.  There are a lot of good ideas that are good ideas for a while but essentially fall by the wayside and, so, at this point if I had to characterize the state of the industry there really isn't an active industry of taking something from research phase and seriously moving it towards a commercial phase.

But, that's only what I know and there are people who know a lot more about this that would be proprietary than I would but that's my view of the research.

MS. SULTON:  Do you have a follow up question?

MR. JAFFE:  Yes.  Jim, you said that your company and I thought in this industry they weren't up there.  They're not pursuing anything, cloned animals, are they not doing anything.  You mentioned that there were only two companies in the therapeutic range that are doing anything.

MR. ROBL:  Therapeutics.  We're very actively pursuing our efforts and I presented this as a review of the literature and I could present what we do.  But, basically, as I mentioned at the beginning, we're producing human polyclonal antibodies in plasma so it doesn't fit into the milk area and I was going to mention it, but, that was about the time the alarm went off and I forgot it.  I don't think it was worthy of a full table by itself, but, it is another therapeutic area, definitely, and obviously I'm very excited about it.

MS. SULTON:  Randy.

MR. GIROUX:  A question on the agricultural applications.  You mentioned there's a number of agricultural applications and none of them really seemed serious.  I mean, is it an issue of efficiency, is it an issue of goods, what is the barrier for the agricultural activity?  What is in your mind; what is the key areas that can't make them cheap, can't make them, or, can't make them cheap enough?

MR. ROBL:  The technology exists.  So, the technology I think, is no longer a limitation.  You can make the animal.  I think the limitation is what might be the regulatory pathway and what might be the consumer response to those products.  And, so, if you are someone who is seriously considering this as a business to make money it's different than doing it as a research project.  And, so, if you're seriously considering it you have to look at consumer acceptance and you have to look at regulatory, how it plays, and you have concerns based on quality of input versus what you get for return and nobody at this point, to my knowledge, has come up with a figure that makes it worthwhile.  

I think the other part of that is looking through the areas that people have been investigating.  There probably isn't one single area that would make a substantial difference that you could say that if I did this every farmer would have to adopt it, that would be like, you know, Roundup Ready® corn or some of the other BT toxins, something like that.  

I don't think that anybody that discovered that kind of a modification that that clearly gives the view that this should be moved forward.  Maybe sometime in the future that will be discovered.  My view is it's not been discovered at this point.

MR. GIROUX:  Just a quick follow up question to that.  It's in the same vein.  So, you know, we talked a lot about agricultural biotechnology on this committee and all of the reports back say if you want public view and agricultural biotechnology there needs to be a consumer benefit.  There has to be consumer benefit.  So why take the risk if there's no benefit?  It's one of the key things we always hear about around agricultural biotechnology and when we look at agricultural applications and you look at that list of what's going on in the field are there any applications or transgenic being developed today that are clear, direct consumer benefits in transgenic animals?

MR. ROBL:  That's a good question and probably others in the room like Mike can address that also, but, you look at what would be the consumer benefits, for example, for a meat product and it might be lower cost or better taste.  Lower cost, unless it's a substantially lower cost, we're willing to pay a lot for meat products, it's simply preparation.  If it's better taste, most people can't tell the difference between a choice and prime anyway.  

The other thing is that those kinds of modifications are very complex or at least can be complex and with the technologies that we have, even though we've been doing a lot of stuff, there are very few that you could do one single gene modification and really change the production efficiency in animals without changing, for example, the health of the animal or some other thing.

The other thing is that the industries -- and I see Michael looking at his watch so maybe I should just stop.

MS. SULTON:  We'll take two more questions and then stop.  Alison and then Guy.

DR. VAN EENENNAAM:  Okay.  I just wanted to follow up Michael's question about industrial applications.  There is the one company at least, PharmAthene, that's producing Protexia®, which is a broad spectrum chemical nerve prophylactic thing from the milk of transgenic goats and so they apparently have a two hundred thirteen million dollar Department of Defense contract to do that so there is that application, and I guess we didn't mention, there is one agricultural -- agriculture is agriculture is going through regulatory that goes towards salmon but at least should be brought up if we're considering salmon to be an animal.

DR. CARDINEAU:  You mentioned homologous recombination and in the plant world and that's an area that we've been trying to work toward for years.  No one's really had very good success.  What sort of efficiency do you have for homologous recombination in your transfer or transformation technology?

MR. BAZER:  Jim, I'm going to speak to that.  From my experience the only species you can do it is with salmon. The efficiency is quite high, but, you know, even in rats, the long term preservation of the embryonic stem cells, just don't know how to do that so that's why he's talking about the primary culture so you might want to comment about your fish.  

MR. ROBL:  It's anywhere from a fraction of a percent to 50 percent.  Depends upon the specific genes, also whether you're turning one alleles or second alleles.  You have to look at modifying your concept and so forth.  The one thing I would say in animals though is that if we need to target a gene it's generally straightforward if the efficiency is high enough, but, it can be done without too much difficulty.

DR. CARDINEAU:  It's very problematic to do this in plants and one of the strategies is that you find a good event and you talk about the ubiquitous position effects so if you find a good event maybe you can consider the position so maybe you want to keep reinserting the same place and people have been working on that, but, without a great deal of success.  How long an area of homologous sequence do you use in order to get that level of target and efficiency?

MR. ROBL:  About 10,000 with the short arm and the long arm.

DR. CARDINEAU:  Yes, and that's probably part of the problem because now we're getting to decide where that's not workable where the plants are concerned.

MR. BAZER:  And also in the mouse world this really amounts towards a cost traditional knock out where you have a gene constructed only knocked out in the uterus or in the mammary gland or some other specific tissue.  It's not a global knockout so this is in the construct.  In our lab because of the problems of the large animal we use morpholinos which are just synthetic oligonucleotides so we can knock down translation of message RNA.  We don't knock out genes.  We knock down product to look at the role of that.  So, in all the organic animals we can introduce those into the uterus.  But, they're limited.  They only penetrate through about two cell layers at the most.  So, you have to have genes that are of interest that are located usually in the lumenal epithelium of the uterus or in the embryonic placenta.

That's where most of the genes we're interested in come from.

MS. SULTON:  Thank you very much. Michael.

DR. SCHECHTMAN:  Okay.  Our next speaker -- thank you, Jim and Fuller very much.  Sorry for the added exercise in the middle of your presentation.  Our next speaker will be Mr. Fred Degnan, who is a partner in the law firm King & Spalding here in Washington who specializes in food and drug law.  Prior to coming to King & Spalding, Mr. Degnan served for 11 years in FDA's Office of Counsel and where he served as FDA's Associate Chief Counsel for Food.  He is also currently General Counsel for the Food and Drug Law Association and he will be speaking to the committee today on the current status of regulations for transgenic animals and the food derived from them.

Mr. Degnan, thank you very much and thank you for coming to help out our discussion.

MR. DEGNAN:  It's good to be here.  I am suffering from the flu.  While you're placing the microphone I'd like to thank you all on your choice of transcriber.  For most of the 1990's your transcriber was my legal assistant.  Sheer coincidence and I'm confident that she will get everything that I say correctly so if the transcript actually reflects better on my remarks that may be the reason why.

Also, I did notice two typos in my presentation as I went through it this morning and I'm confident she would have caught them both.  

Number two.  We have several other familiar faces around the table.  Mardi, Greg, Abby, Carol.  We all worked together for a number of years on the Pew Initiative with respect to regulations and regulatory authority involving transgenic crops and plants.  This, which came out in 2004 even still is not dated.  It remains, I think, the best and most up-to-date articulate -- accurate articulation of the various regulatory authorities of all the agencies for both costs and animal transgenic technologies so if you begin to gloss over my remarks, which I understand completely, you do have a Bible you can go to.

Third.  What I hope to accomplish today.  Three basic points.  One, first general, brief background of the coordinated framework that has governed, for the last 21 years, federal regulation of transgenic crops and plants.  Number two, a very brief focus of the USDA advisory committee on arguable USDA authorities over transgenic animals and then, number three, and somewhat ironically, a very detailed drill down on FDA's regulatory authorities under the New Animal Drug rubric for transgenic animals because that, quite frankly, is the most famous of the actions or inactions as the case may be.  So, those three areas.

The coordinated framework, as I said, has some teeth to it, 21 years, and its goals are pretty basic.  Those are the two of them, subject to transgenic crops and animals, science-based regulation, and assurance of regulatory compliance of all the resulting products of biotechnology, whether crop or animal.  The basic theme of the coordinated framework I think is important for your purposes.  

Fundamentally, it's that agencies have the inherent power in their existing statutory authority to regulate products of biotechnology; that the process is not relevant.  The focus should be on the end product just as it would be on any regulated product.  Fundamental theme.  Existing statutory authority can be used to regulate and, number two, there's really nothing that inherently mysterious about biotechnology or the process that would call for a rapid overhaul of the statutory scheme.

Next slide, please.  Just a brief background on the coordinated framework.  You can see the number of agencies that are involved.  Federal policy announcement  1986.  I chuckle when I look at that citation.  I actually worked on that document when I was at the agency.  Just to give you an indication of how long ago that was, I was in my 30's and I had hair.  

Next slide, please.  And just to assure you the policy has been contested and it's been upheld traditionally on several occasions.  If we were looking at transgenic crops there would be a whole lot more players on this particular slide but with respect to transgenic animals the coordinated framework really boils down to FDA and USDA and fundamentally, at least in my view, to only five statutory acts.  There they are.

Next slide.  In 2001, the Council on Environmental Quality, at the time the technology policy came out with a series of case studies which you're probably familiar with, with respect to both crops and animal transgenic regulation and it concluded that in the case of animals, transgenic animals, with the New Animal Drug rubric what would logically be the primary mechanism for control and entry into the food supply of or the drug supply or the biological supply as the case may be of transgenic animals.  That said, with that in mind, we'll focus on the new drug rubric.  But, now we're going to quickly look at what USDA's authorities are just so you have a sense as to why CEQ and OSTP focus so heavily on the new animal drug rubric.

The Animal Health Protection Act is very similar to the Plant Protection Act.  It focuses on the movement of any article or "pests" and I'll get to the definition of pests in just a minute.  It's very broad for reasons of the environment.  It's hard to come up with a broader definition of movement, particularly in a regulatory scheme that normally focuses on interstate commerce.  

The fourth bullet I think is important, very broad, particularly post-market remedial rather than under the Animal Health Protection Act.  And then lastly, also important, the Act recognizes the potential to act as or harbor a pest.  You don't have to prove something to be a pest before it falls under regulations under the AHPA.

Next slide.  That's the basic definition of it, quite broad, and toward the end virulent, vector, infectious agents, you now begin to see the relevance to transgenic animals as these may be impacted by the type of property being transferred to such animal, article, and livestock, also broadly defined.

Next slide.  Possible applications to transgenic animals.  Well, as we briefly mentioned before, transgenic livestock, just the vectors used, the viruses used, they're qualified as pests thereby subjecting the livestock to regulation under the AHPA.  It could provide the basis, as we see the transgenic crops grow out of a rather comprehensive permit for field trials involving transgenic animals and I think significantly AHPA could be used to develop tracking and identification for GE livestock and, add on to that the post-market controls that we mentioned in the part, but, there is some -- you know -- for every usable authority under the AHPA potentially with respect to transgenic transfers that could be considered pests under the pest definition.

Next slide.  Moving on to another, the Animal Welfare Act.  Required minimum standards of care and treatment for animals for commercial safety.  Next slide.  Plants, I'm going to some recent reading here as we go along.  I know time is of the essence in this presentation.  The AWA has not that broad applications in our area.  It does apply to all research mammals other than rats and mice. But, look at that second bullet though.  It doesn't apply to laboratory rats, birds, mice, cold blooded animals, it doesn't apply to lawyers or farm animals and I should have explained that in that slide.  Farm animals would include your livestock used for improving animal nutrition, breeding, or production efficacy and efficiency.  If it's a research farm animal, that's different: it would apply.  But, there's an escape clause there.

But, clearly, animals derived through biotechnology would fall under the AWA to the extent the AWA would cover that class of animals in general regardless of whether they're transgenic.  This is my favorite one, the Animal Damage Control Act allows APHIS to control injurious animal species.  Next slide will help you understand it a little bit better.  These are the types of actions that ADCA has proffered.

I particularly like the third bullet.  This is the control that is at Reagan Airport that prevents all those geese from flying into our airplane.  It shows the extent of ADCA.  It is quite broad.  It covers any type of interference or possible harm that animals can have on people and that last slide is there to indicate that even though it's focused on species it doesn't have to address the entire species, such as coyotes.  

Under ADCA, authority would exist to cover transgenic animals that prove injurious to agriculture, to us, to the environment, etc.  Potentially very broad, very post-market usually in this context, but, it is at least one mechanism for control, and, lastly, I should include here probably the Egg Inspection Act as well.  But, you're generally familiar with that.  That's FSIS activities in short.  And the process for slaughtered meat is great whether it's from a transgenic animal or not.  So, FSIS clearly has authority in all its adulteration provisions and all come into play with respect to products of transgenic animals.  

Next slide.  So, quickly in summary, first market controls, a number of them I think pretty good for market controls.  With respect to pre-market authority, however, there's a sense, at least I've been informed, that unlike in crop technology a number of the transfers that would constitute markedly pests are different than the context in here so the scope and reach of the pest definition might be more limited in the context of animal biotechnology.

And the other limitation I think is the notion of field trials versus clinical studies.  Clinical studies being a natural component of the new animal drug rubric area approach and we'll get into that in more detail.  But, in general, there is authority.  I note BRS is looking at its authority and I think it's also fair to conclude, however, that there are gaps in this authority and a few reports in much greater length and detail with respect to this.

All right.  Next slide.  Now we are beginning here the New Animal Drug rubric and it's okay if you begin to gloss over here and it's okay if you begin to lose some of these concepts.  I can assure you that one out of two federal court judges glosses over and loses this context.  I've had personal experience and cases lost.  So, bear with me, and, again, you do have the Bible here to refer to.

But, that was just very elemental.  And we're talking not transgenic at this point, we're just talking about the New Animal Drug rubric as the New Animal Drug rubric.   It has three fundamental focuses.  First, animal safety.  If you give a drug to an animal it's got to be safe to the animal.  Quote, unquote, safe.  It's a statutory assessment.  Number two, is the animal drug effective?  Does it do what it's supposed to do?  Does it promote growth, does it impart disease resistance, etc.?  And, number three, if it's a food producing animal, are the meat, milk, and eggs safe for all of us to eat?
These three fundamental focuses are critical to the food and drug approval processes.  Again, it's a schematic thing.  It will give you a sense of how comprehensive, and we're going to get more into this, the rubric can be.  If a drug is an animal drug and a new animal Ddrug right from the beginning, right from when clinical research starts theoretically the statute kicks into play and before this needs any interstate shipment on a drug, a new animal drug, it has to be subject to an investigation under the New Animal Drug Act filed with FDA.  There is sharing of information, discussion as to the protocols that have been mentioned at the clinical investigation.  FDA has the ability to monitor the research.  There's certainly responsibilities that fall both on the sponsor and the researcher.  So, heavy front-end involvement in product development by FDA.

And ultimately that period of research, which can be years, results in the collection of sufficient data to support the New Animal Drug application, an application that will add data that will address the safety of the drug to the animal, the effectiveness of the drug and if it's a food producing animal, the safety of the animal food product, and, furthermore, there's post-market control authority for adverse drugs and reporting, and throughout this time FDA also has the ability to inspect it.  Walk into a facility where new animal drugs are being held, prepared, packed, made, and inspected.

So, broad comprehensive authority and if this generally sounds familiar, it is.  It's the same fundamental rubric that applied for new drugs.  I think that's a good thing to keep in mind for new human drugs.  Our animal drug system is simply an overlay of the structures that were enacted in 1962 and as early as 1938 for human drugs.  It's that same level of rigor and attention that legally and statutorily applies to a new animal drug as it would be to a new human drug.

Next slide.  This is the slide that lawyers like who get to enforce the New Animal Drug rubric because if an unapproved new animal drug gets into commerce it is per se violated.  The drug itself violates the law.  Animals containing the drug violate the law, and, most importantly, it brings smiles to a prosecutor's face, the manufacturer and users of the drug are all subject to penalties, including injunctions rising all the way up to criminal.  It's a very efficient enforcement rubric.  Bottom line, if an unapproved animal drug is used that use is unlawful and the consequences can be very rough for the product as well as the sponsor of the product.

Next slide.  This is the tutorial part and I'm really glad you all are looking at these slides. I would have thought you would have lost interest by now.   We're still not into the transgenic area yet.  We're just looking at, okay, how does something become an animal drug?   There's four basic ways.  These are the two key ways statutorily.  Under both parts of the Animal Drug definition the drug is a new animal drug if it's intended to cure, mitigate, prevent, or diagnose the disease, or, and this is quite often overlooked, if it's intended to affect the structure or function of the body in an animal.  So, it's a growth hormone, it's a drug, and it's used in animals as an animal drug.

Next slide.  What's a new animal drug?  The new animal drug data is based on a negative definition.  The animal drug is a statutory term of art.  Basically it's an animal drug.  If it's a new animal drug, its experts can't recognize that drug to be safe and effective for its intended uses.  This notion of general recognition by experts is absolutely key as to how FDA regulates new animal drugs but new human drugs and food additives.  It's the GRAS concept.

My guess is you all heard of the GRAS concept.  We're going to take two minutes now just to really try to give you a good handle on it if you don't already have it.  Food additives, new drugs, and new animal drugs, those are all statutory definitions.  If a product meets the food additive definition it has to go through pre-market clearance requirements before it can be lawfully marketed.  If that meets the new drug definition, same thing, it has to go through pre-marketing clearance.  If it's an animal drug it's got to go through pre-market clearance.

Congress, in its infinite wisdom, put exceptions into these definitions and the critical one for all three of these categories is general recognition exception.  Here it is.  There are two parts to it.  First component of general recognition.  There must be in the open publicly available literature a body of scientific data and information of the same quality and quantity as would support approval of the product.  Publicly available information, same quality and quantity as would support approval.  That's component number one.

Number two.  Experts regulate that body of information as to what's the intended use of that product and must be able to conclude not only that they recognize the safety and/or efficacy of the product but that other experts properly situated would come to the same conclusion. So, evidence publicly available of the same nature that would be collected in the pre-market process and then expert recognition identifying that that evidence indeed would be commonly agreed upon and under those circumstances you can see why Congress would say, okay, upon it meeting those two components it's exempt from pre-market clearance because it's  unnecessary.  That's the fundamental notion of general recognition.  It's two prong, publicly available data and expert recognition of those data.

If you have both of those, you're ready to go, you know, you're on the board, you don't have to go through pre-market.  With respect to GRAS technology, as you probably know, FDA presumes that standards for the genetic transfer involving most crop and most transgenic crops because in the food area there's only one focus generally for general recognition status, its safety, and by regulation FDA has already over the years recognized hundreds of products as GRAS for food use.  

In the context of human drugs and animal drugs, there are very few.  In fact, there are no FDA regulations expressly recognized new drugs or animal drugs as GRAS and gray largely because of the statutory requirements that are more burdensome for showing the lawfulness of a new drug and a new animal drug, and particularly the animal drug which focuses not just on the safety of the food from a food producing animal, safety to the animal, health of the animal, and the efficacy.  And, particularly with efficacy, the statute requires an extraordinary burden, substantial evidence of effectiveness as shown by adequate and well-controlled studies.

So, there's a real legal separation between the ability to presume something GRAS in the food context and the ability to do so in the animal drug area.  So, just keep that application in mind.  General recognition, critical for food additives, new human drugs, new animal drugs, but, much more difficult to establish in the context of a drug.  Why?  Because Congress made it that way.  That's a simple thing, all right.  Go to Congress if you have a concern about that, but, that's how the law reads.

Now, next slide.  I hope this hasn't been too basic, but, we're finally at the point of, okay, transgenic new animal drugs.  Focus on the gene construct, which we were talking about this morning, most of which I didn't understand at all.  A genetic construct, that is given to an animal to speed up growth.  Well, that is an animal drug.  It has an effect on the structure or function of the body of the animal.  Same thing, more obvious in the case of a construct in heart disease for our steer who has heart disease.  That's clearly an animal drug.  It falls within the drug definition.

Now, that genetic construct is going to be a new animal drug if it's not both generally recognized and safe, safe for us to eat food products and safe for the animal and as effective.  In almost all likelihood, these constructs are going to be new animal drugs simply because of the higher rigor with respect to general recognition that pends approval of the drug or a drug product under the statutory scheme.

Full stop here.  There's, I think, still an issue at FDA with respect to there's a question as to whether it is more appropriate to apply a crop-type GRAS approach to the regulation of transgenic animals than the animal drug approach.  The agency is currently operated, as you'll see in a few minutes, under the New Animal Drug approach, but, there is an issue here.  It is not completely resolved.  My guess is it would be resolved in favor of the New Animal Drug standards largely for the reasons that we've talked about, but, there is that issue.

Okay.  We're back in sync now.  We're doing really well.  You know, this is acronym city with New Animal Drug Applications.  If not for NADA, we're not working in a foreign language here.  The paradigm and, Carol has laughed at me in the past, she's heard aspects of the history a few times, Chicago, Rockville, Los Angeles, further down on K Street, clearly the framework of the Food, Drug, and Cosmetic Act passed in 1968 and all the amendments had no idea that we'd be talking about transgenic animals today and applying the New Animal Drug rubric to it.  It takes sometimes mental gymnastics to fit them together, the thought that its genetic construct is indeed a new animal drug.  The animal's along for the ride.  It's that construct that is the drug and that FDA technically regulates.

But, I think once you make that leap, once you're able to make that classification, the event is a very comprehensive regulation comes into play and there's an opportunity to systematically, right from the start, right at the critical stages, focus on the conflict issue of human food safety and the health concerns, and, animal efficacy.  They call come into play here.

It also offers coordination.  Let's say if you're producing a transgenic animal that's going to produce a human drug or biologic, it provides for a good checklist for the handoff from the Center for Veterinary Medicine to one of FDA's specialized centers for a new drug or biologics to handle the issue further.  So, there's a -- it's not a perfect fit conceptually, but, it's a good fit.

Next slide.  The essential premise, as I understand it, and I watched Elizabeth Danko and her colleagues implement it, when dealing with a transgenic animal application, ultimately follow the risks.  What are the risks presented?  Next slide.  And here they are.  No need for me to repeat them, you can eyeball it.  Okay.  Next slide.  And then further sources of hazards.  And I'm sure you all can expound on these.  These are given short shrift. But, it gives you a sense.

Okay.  Next slide.  I stuck this one in, Mardi and Greg, but, I wanted to underscore that most of this activity is conducted, most of the investigational work for the understanding of the dynamics of the new animal drug is conducted or to be conducted under the scheme under the investigational new animal drug process.

Opportunity for discussion between the sponsor of the product, sponsor of the genetic construct, and FDA, sharing of information, opportunity for review and discussion and also in certain contexts as research progresses it can also authorize the release of animal products of the investigational animal. 

Next slide.  What's an investigational animal?  Just about everything, okay.  Again, comprehensive regulation.  You can look at those and see a broad sweep under this interpretation of the Act.  And already you're getting a sense as to why CEQ and OSTP in 2001 said the New Animal Drug rubric provides the most comprehensive approach to regulation of transgenic animals.

Next slide.  Does the investigational animal process work for transgenics and I think the answer is yes, I think.  It's a logical entry into the clinical research phase.  It provides the foundation for comprehensive data collection.  But, right now there are a lot of details that are not in print and I think that's illustrating to anyone, certainly the people who are regulating, people who are regulated, and people who are trying to interpret regulations.  Currently, the process involves dialogue between industry, the sponsor, and agency, and we're lacking really true, meaningful criteria and guidance, but, is it a workable process?  The answer is yes.  

Next slide, please.  One last discrete area of inquiry and that's environmental safety.   You haven't heard me mention anything about environment and that's because the Food, Drug, and Cosmetic Act really doesn't extend to protecting the environment.  FDA in its own wonderful creative way, however, has interpreted the Act as broadly as it possibly can.  There is in the definition section of the Act, Section 201-U, the definition of safe, and safe can apply to anything related to the health of man or animal.

And in that context FDA has kind of literally interpreted to include what you and I might consider to be environmental effects, effects on people, not true ingestion, but, through manufacturing, occupational exposure, effects to people who administer a drug and effects on human and animals from use and exposure of drugs, not to trees in particular, but, they do extend to, because of the definition of health to man or animal, accept the fact that they don't say female, only man, the agency has logically, I think, extended, attempted to extend its authority to environmental safety.  It's not been challenged on these points -- next slide -- because when an application comes down to this level of scrutiny the sponsor wants it approved and it's willing to do most anything FDA asks it to do and here are some of the mitigations.  They're not tight mitigations that FDA has imposed in the new drug area and I think the second bullet, I think, is an interesting one, particularly in the context of concern about offspring of transgenic animals.

So, the upshot here is the Food, Drug, and Cosmetic Act really -- the New Animal Drug rubric doesn't express or address environmental concerns.  FDA has creatively taken the statute, I think, as far as it can go and if there is one legal shortcoming to it it is, I think, in the environmental area.

Next slide.  You're probably familiar with the National Academy of Sciences came out with a report on animal biotechnology five years ago now.  And you'll see that the first two bullets reflect the environmental concerns and I think explains FDA's desire to interpret the Act broadly.  Third bullet, potential to cut the cost of crops and animal transgenic activity.

The fourth bullet I think is uniquely addressed by the investigation of the animal drug component of the New Animal Drug rubric and it focuses on animal health and animal safety issues and then the last observation by NAS is one that if you guys want to tackle I'm confident it's career employment, the other side of transgenic arthropods.  Good luck on that one.

Last two slides.  These, again, and I apologize, this whole focus has been on FDA and I'll just with both of these, but, these are my components to a wish list for FDA in this area.  Number one, confirm that administrators at the agency be committed to the New Animal Drug rubric.

Two, and the next four bullets are all going to be about the slide, let's get written guidance and criteria for everybody, all the players, industry, in the publications area, and all aspects of the regulatory people and lay out criteria governing the safety of food, criteria for enforcement and inspection programs.  

Next slide.  Update the existing regulations that don't mention transgenic animals or transgenic crops for that matter and put them into context of clinical investigation for transgenic, Good Manufacturing Practice and control, and other matters that specifically apply and relate to the development and production of transgenic animals.  Lastly, again, develop regulations and guidance with respect to environmental limitations that we'll be able to address those issues to the extent possible and if there's a challenge at that point to environmental authority let the agency withstand that challenge when confronted with it. 

Thank you very much.  I appreciate it and I appreciate your presence here much better than federal court judges.  

DR. LAYTON:  I have a quick question.  What is the definition of transgenic?  Before we talked about 92 or Second Chance or whatever the name of that was where they actually just took the whole nucleus and put it in another cell.  Is that transgenic or are we really talking about the kind of definition we've been using where it was applied DNA from something else?

MR. DEGNAN:  I think it's not my definition.  It's how broadly FDA would like to interpret it and the agency's clearly drawn the line between cloning and type of genetic insertions I think you've mentioned.  I think if you conceptually look at the definition the agency could apply it even to cloning.  It could be a very comprehensive definition.  

I think the question really should not be asked to me, but, to the FDA people.  I think for the moment you and FDA are pretty much in sync with respect to the scope of the definition.

DR. SCHECHTMAN:  Fred, could I ask you, I know it's very tempting to talk to the person who asked the question, but, -- I'm sorry, I couldn't hear you.  My apologies.

MS. SULTON:  Greg and then Mardi.

MR. JAFFE:  Thanks for a great presentation. I appreciate that.  I mean, I thought you did a great job of explaining the different authorities.  I did want to mention a couple of things about FDA's authority that you didn't go over that I think are important for the committee to understand.

One is that the process of going through the process of getting new animal drug approval is not a process that's open to the public.  That under the statute the FDA is not allowed under criminal penalty to specify there's an application pending at the agency.  Even the existence of an investigative application.  So the only time the public necessarily can hear about -- FDA can tell anybody about an animal drug application is after they've approved it or when they go to approve it and at that point they just provide a summary of the data that's supported that approval.  They never make the record open as they would under a food additive thing or other kinds of things.  It's always subject to confidential business information.

But, the statute is very clear for drugs about what goes on here.  So, it's not a process that-- the only way you can find out is if the sponsor chooses to tell somebody that they have an application pending and so we know that the transgenic fish, as mentioned earlier, the salmon is there, because that company has chosen to make that information public.  The agency can't make it public until the sponsor makes it public.  So, I wanted to mention that.

MR. DEGNAN:  Let me just jump in for one second and that's one of the reasons why, at least such a desire on my part, to see criteria, guidances with respect to the process so there is some level of transparency as to at least the criteria that are being applied, whether you know what exactly the agency's evaluating at least you have an understanding of the context in which it is undergoing that evaluation.

MR. JAFFE:  Along with that there's no opportunity for public presentation so for many of the sponsors with USDA when they have a permit issued for a field trial or if they're doing regulations they give the public an opportunity when they do an Environmental Impact Statement to give their comments as a review of the scientific data that they're making a decision upon.  That doesn't occur here and I raise those issues because the question is with consumer preference as to transgenic animals and some of the issues going around with that this process may not lend itself to the same set of confidences and the same understanding about the safety of those because the data may not be accessible to the public.  There may not be a chance for independent scientists to review that data and to look at it.

The other thing I wanted to mention that was it was in your slide presentation and was very small down there, my understanding is, and you can correct me if I'm wrong, is that the INAD process there's an opportunity for the investigator or the sponsor to petition or ask the agency to put the animal in the food supply even though the drug has been given to that animal while they're doing the investigation so it is a commercial product per se.

Obviously we don't know how they'll interpret this with transgenic animals but there is also the opportunity that animals that are being exposed to these drugs can go into the food supply, obviously updating and ensuring that there's not a food safety concern there, but, it is a sort of - to me someone can understand it a lot of times that these animals in a classical drug thing they show that there's no residue and so that animal may have value and want to go over to the food supply, but I did mention it and you had it in one of your slides down at the bottom, but, you didn't really say anything about that.

I think that may be key to many of our food chain people involved in the food chain here understanding that concept, so, I just wanted to mention those couple of things.

MS. SULTON:  Mardi.

DR. MELLON:  I guess along the same lines there is -- you know -- there's some concern on the part of the public interest community that this which we believe to be at FDA because the sponsor says it is and I believe it is that it's possible that the FDA conducted a ten year or more investigation and simply announce one day they're approved.  There will be no public input into that decision, no opportunity to review any of the science that had been looked at.

If that were to happen what legal recourse would people have who might be unpersuaded that, you know, even by an announcement of criteria had been used, that the agency had, you know, had made the correct decision.  I mean, what could one do?

MR. DEGNAN:  Free legal advice.  It's a challenge to an agency's final action and in the context of I'm not aware of any in that area.  There have been over these last four decades over drugs.  None has been successful.  It's basically a record review and I apologize, I'm not sure whether it's Federal District Court or Federal Court of Appeals, but, it's simply all challenge under the Administrative Procedure Act to the adequacy of the investigative conclusion.

DR. MELLON:  But, is it available?

MR. DEGNAN:  Oh, there would be summaries, an in camera review.  That's part of the difficulty.  There is great deference to the agency's expertise in that context.  Part of the difficulty from winning such suits is the agency's deference and there is a recognition that there is judgment to be used in making these decisions.

DR. MELLON:  And one further question.  These are difficult issues.  You know, if we're to go in the direction of something more like the food additive process that process does provide public data, right, that are out there and available and that can be seen by people more easily.

MR. DEGNAN:  Going to the food process in this context would be different.  Information with respect to the actual food safety I think arguably would be in the public domain.  I'm not sure of the extent to which -- I'm not sure what the construct would be for FDA, whether they would have a consultation process like they had with transgenic crops or how it would necessarily work because the elements -- it is difficult for me to say what the agency would want to look at if it were to have even a consultation process.  Would it still be looking at these same elements, animal safety, animal efficacy, or, would it be premised on the fact that, wait a minute, these are genetic transfers, we can presume them to be generally recognized and safe.  We can presume them to be generally recognized.  It's a very difficult question for me to answer.

It would depend upon the nature of the information that was looked at by the agency and the extent to which that information was confidential and that sponsor could still claim confidentiality. 

In the food additive area, you know, once you file a food additive petition all that information is publicly available and that discussion presumably is publicly available information.  So, it's hard for me to answer that question clearly.

DR. MELLON:  And then I guess my third -- you know -- I just want -- there are real limits despite FDA's creativity in terms of wanting to work on environmental impact.  There are lots of limits to that when you're talking about the Atlantic salmon, I mean, which can be grown off the coast of Chile.  I mean, what picture do we have in our mind that FDA inspectors are traveling to the international waters off of Chile to look at the net pens.  I mean, what -- it's just -- there are some things that I think that the agency might be able to look at and people could have confidence that they enforce those -- they enforce constraints for environmental reasons, i.e., they wouldn't allow them to be grown outside.

But, at some level, at some point that those authorities are really stretched, you know, to the point that I don't think they provide assurance to folks concerned about environmental impact that those will adequately be addressed.

MR. DEGNAN:  Fair enough.

MS. SULTON:  We are past our time frame here but we want to take your questions and I don't want to cut you off.  You can ask your questions.  I'm going to limit the questions now to whose cards are up.  Carol and then Randy, Greg, Alison and Michael Dykes.

DR. SCHECHTMAN:  Before you start, I think what we're going to do after this is we will ask people to go out and get lunch and bring it back so that we can have a working lunch.  People will try to get back on the order of a half an hour from when we break if people could come back with their lunches and we will continue.  I know people have planes to catch and also we'd like to be able to do that.

MS. SULTON:  And we have a couple of more speakers so Carol.

MS. TUCKER-FOREMAN:  Fred, thank you again for coming.  I think it's such difficult material and you've made it so seem so simple and logical that I think it's helpful for everyone.  I've heard the presentation and it almost convinced me that the current law is okay, but, not quite.  

Much of the public debate over plant biotechnology has centered on the fact that there's no mandatory pre-market food safety approval by the FDA, and is really not an issue with new animal drugs application.  It's not transparent.

There are all sorts of other issues, such as environmental issues, but, at least there's a threshold there where I think the public could be -- could expect to be persuaded that FDA has gone through a rigorous process and I certainly agree that it would be helpful if FDA would publish some more documentation of how it can go about applying the law in this case and something that would reassure the public that it's not going to do a transgenic animal it may have done on cloning which is simply take a little bit of data and the continuing problem with the FDA is the lack of resources driving the process that tends to make assumptions that aren't acceptable to the public.

And that's a continuing problem.  But, thank you.  I'm always encouraged when I see all of the requirements that a product has to pass the New Animal Drug Application process.  

MS. SULTON:  Randy, you had a question.

MR. GIROUX:  Thank you, Cindy.  Thank you, Fred.  I have a few documents.  I'm not a lawyer, I will admit that.  But, I appreciate that exists because that will help people understand a little bit about how it's regulated.  A follow up question of Greg's just around this idea of being able to release product into the market or have approval to release a product into the market when it's still in the INAD process  If that view was to make the decision to choose to allow that product into the market and being a closed process is there any requirements to that applicant to declare what that product is or is it simply at their discretion whether or not they would declare whether that was part of INA process or a reason it ought to be put in the food supply?

MR. DEGNAN:  Great question and open it up to anyone at FDA you might have an answer.  I know there's a regulation in general under the INAD provisions with respect to that decision-making and, I apologize, I forget the specifics.  Something in the back of my mind is saying, yes, but, I can't say that for sure. I'll certainly be happy to send a letter to Michael that will answer that.

MS. SULTON:  Greg.

MR. JAFFE:  I just wanted to -- one other thing I forgot to mention and I like Fred's thing about having some administrative document that says FDA is going to use this process.  Really, the only two documents that I know that we have are FDA sort of formally processed.  There's one study that suggests that salmon is going to be under this and, again, we have sponsors who have said that, but, yet, the thing is we do have a transgenic animal out there that is commercialized, the transgenic glowfish® and FDA said they did not require New Animal Drug Approval process.  FDA said they do not.  They said it would be marketed without that.

So, I like Fred's request also because I think there's a question about which animals, which kinds of transgenic animals if they do continue under this New Animal Drug, which ones will be covered and which ones won't, whether it's just limited to food animals or where that cut is made because, again, they came out with a statement, I can't remember if it was two or three years ago, when the transgenic glowfish® went on the market saying that it was -- were not required to get approval under new animal drugs process.

DR. VAN EENENNAAM:  I had a quick question about the new drug rubric.  You said that the drug is for food producing animals.  Does that mean a food producing animal intended for the food supply or just a food producing animal conceptually, for example, that may be making some article that has no intention of going into the food supply?

MR. DEGNAN:  I think the intent is broadly interpreted so there is a possibility that the animal can get into the food supply.  Intended use is broadly interpreted.  My guess in that context where you have a food producing animal but it is only going to be used for the production of the drug and the animal is going to be destroyed the FDA would want assurances.  From day one, that's part of Good Manufacturing Practices, the animal is destroyed and there's no opportunity for release in the human food supply.

Under those rigid conditions the agency would focus solely on the animal health efficacy of the process and then it would shunt the product either to the Center for Drugs or to the Center for Biologics for testing of the actual product.  But, if there were any possibility that this was an animal, a food producing animal, that parts of it could wind up in the food supply, yes, of course, it's an FDA requirement.

MS. TUCKER-FOREMAN:  Glowfish® problem.

MR. DEGNAN:  No comment.

DR. DYKES:  Fred, I have one question on the environmental side following up on Mardi's question.  What's been the extent that FDA's gone on new animal drugs in terms of environmental impacts and have they gone further than EIS on some of the new animal drugs?

MR. DEGNAN:  I don't believe so.  I don't recall.

MS. SULTON:  Thank you very much.  There's a lot of interest in the topic.  We wish we could hear more but we can't.  It's about a quarter of one.  If you could gather sandwiches, there are sandwich shops in the area and be back here at 1:15 at the absolute latest, 1:10 would be better, because we do have three more --

DR. SCHECHTMAN:  Three more speakers.

MS. SULTON:  -- three more speakers and we don't want to miss them.


(Whereupon, a brief luncheon recess was taken at 12:42 p.m.


A F T E R N O O N  S E S S I O N  1:11 p.m.

DR. SCHECHTMAN:  Our next speaker will be another member of our committee, Michael Engler who is President and Chief Executive Officer of Cactus Feeders, headquartered in Amarillo, Texas, the largest cattle feeding operation worldwide.  Prior that he was on the faculty of the Department of Biochemistry and Molecular Biology, University of Texas at Houston.  He's talking here today on New Animal Technologies and Animal Producers.  

DR. ENGLER:  I really don't have like one slide and I don't need a pointer so I'll get started. I will say though that some of what my comments today have already been introduced.  I agree with some of the things that came out in the discussion this morning between James and Randy as far as consumer acceptance.  Obviously, from the last speaker we know that the regulatory hurdles are going to be high for transgenic animals, etc.

So, let me begin with the conclusion of my presentation.  I do not expect livestock and poultry producers to embrace genetically engineered animals for food production.  And now let me tell you what the basis for my conclusion is.  And I'll start with the first slide.  Thank you, Cindy.

This is a personal opinion, no market research, no focus groups, no polls.  Consumers want safe and wholesome foods that taste good.  They also want meals that are convenient to prepare, sometimes even precooked, and they want consistency and quality.  First, let's consider taste.  We'll work from the back to the front.  Absent your mother's influence or hunger does anyone eat anything that they don't want?  Weight reduction programs don't work and how sick do you have to get to listen to your doctor about recommendations on diet?  Consumers want food that taste good.  Flavor, aroma, juiciness, texture all contribute to a pleasing eating experience.

Individual tastes may vary.  You all went out and got all kinds of different foods for lunch, but, everyone knows what they like.  What about wholesome and this is the grab bag term on my slide.  I think nutritious or healthy comes to mind when you think of wholesomeness.  However, there are other attributes that many consumers have in mind too such as locally grown, free-range, non-GE, humanely produced, environmentally friendly, fresh, natural, and, of course, organic.

Since most of these products come at high prices this must mean that some consumers prefer these qualities.  Again, this seems to be very subjective.  And, what is safe? Safety is certainly of paramount importance to consumers.  Consumers are further and further removed from the farm and the food that they eat determine this for themselves.  Surely, the government must take the lead in this area.

Now, what's considered genetically engineered organisms or animals in the same context as this same slide. Considering meat, milk, and egg production can genetic engineering facilitate consumers' needs.  First, let's address safety.  If poultry were to be engineered to be resistant to bird flu wouldn't that improve human health, or, at least the possibilities of improving human health.  The same for other zoonotic diseases.  Removing the animal reservoir that can transmit the disease to humans would seem to be a basic tool of public health, and, therefore, I think it is possible that you could meet consumer needs with a genetically engineered organism.

Similarly, the risk of food-borne pathogens could be reduced; animal reservoirs could be reduced.  E. Coli 0157H7 only temporarily infects the digestive tract of most cattle.  However, some cattle become persistently infected.  These super-shedders are the source of the organism for their herd name and, hence, the source of the organism that can contaminate beef.  If we could remove the super-shedder from the population possibly by developing a strategy, this is all speculation, a strategy to confer resistance so that they're not persistently colonized wouldn't we have added some safety to our product.  I think we would.

Jim showed you this morning the prion-deleted cattle, an experiment we don't know the result of yet, but, it's been going on for some time.  A number of those cattle have been challenged with infectious material from BSE animals.  The expected result is that those animals will be resistant to the disease.  Certainly in the mouse model that seems to be true.  This would be an exciting development.  However, it may come too late for the BSE epidemic which is declining under the control measure that’s in place and I think that most would agree that genetically modifying cattle to remove the prion gene to make them resistant to BSE is a necessary public health measure certainly at this time.

Thinking about wholesomeness.  Could you make meat, milk, and eggs more wholesome to the consumers by genetic engineering?  I'd say certainly not if the consumer equates wholesome with natural or untouched or unaltered by human hands, but, I think we have to face the fact that no contemporary agricultural product passes that test.  No crop, no plant, no animal is unchanged from its original species.  That hurdle was cleared thousands of years ago when humans cultivated, domesticated, selected traits, and inter-bred species for their own use.

So, is that a hurdle?  I think it certainly is.  There's no doubt.  So, consumer acceptance probably hinges primarily on that particular issue that some people would not think that genetically engineered animals could fit their definition of wholesome.

How about taste?  Excuse me.  Nutrition.  We could affect nutrition.  No doubt.  There are ways that fatty acid composition could be changed in animals to affect meat, milk, and eggs.  The significance might not be as great in those modifications as some that have been already accomplished in plants.  So, I think it's a limited possibility, but, there is quite a bit of research going on now in naturally occurring fatty acid composition in meat.  I wouldn't think that it was a broad avenue of research at this time for transgenic.

And taste we know is impacted by genetics also.  Natural occurring variations affecting palatability, tenderness, etc. leave probably as little opportunity for any improvement except maybe in improving consistency.  So, again, I think an avenue is probably closed.

Now, as mentioned as early as yesterday by Dale Moore the production efficiency is seldom considered a consumer benefit and that's why I've talked about the consumer first and not about role promotion or feed efficiency.  I think that's true.  That's the world we live in, especially here in the United States.  I don't think that there would be much credit to the animal producers of the United States for reducing costs of their product using a technology as sophisticated as genetically engineered animals.

I could be wrong.  Not everyone can afford a nutritious diet and competition for corn between our bio fuel industries and our animal industries, animal production industries, could make the cost of production more significant in the future and certainly efficiency and cost reduction would be attractive to a lot of animal producers.  But, I think they've learned a lesson that you would want to consider first the consumers before you consider your own ability to produce a product cheaper.

I did try to survey some people in other species because I'm also speaking as a cattleman and I did get the opinion that potentially chickens might be further along the road toward a possible genetically engineered organism for food production and that was based on the avian flu resistance work that at least is going on in a couple of countries, including the United States.

Hogs would be possibly next in coming down the pike.  We saw quite a few hog applications that have been talked about over time, the Enviropig® from the University of Guelph in Canada is one that stands in existence I think since the early 90's.  What I can understand from why that one's not further along is that the benefits and the -- versus the costs of the animal was quite small.  We do know about the fish of course.  

And then following that possibly varied applications and then beef would most likely be the very last so why do I think beef would be the last.  There is a great history of animal breeding in beef cattle that starts from a very simple premise and that is that the cow has to raise a calf and we have -- we can actually -- you want to show the web page -- we can show you that there are breeds of cattle all over the world that have been adapted to their particular locale, their environment, if you will, and if the cow cannot adapt to its environment, and these are environments that are becoming increasingly more harsh as they're forced off, and scroll down to show the male, the bull, if you can, on the right hand side, as the cow has been forced off the best land which is being used for crop production, and a recent example I know of this is in Argentina where our country manager reported to us last weekend that the best pasture land which has historically been near Buenos Aries, the cow has been forced off of that area and being forced more to -- that's cow operations, not individual cow, sorry -- that's a prejudiced individual versus cows, right -- forced more tropical parts of Argentina they're introducing more of the tropical and heat resistant breed, the Brahma-type breed, and in the south they are more the English-type breed, but, they're now almost separating themselves into two distinct production areas as the cow has to become more adaptable to different environments.

Go the Belgian Blues and scroll down and show the malese (sp?) here.  This is a variance, a well-known variance, and this is naturally selected obviously.  It's a homozygous breed and coming from Belgium obviously.  They have trouble having calves.  So, it's not just the fertility rate of the cow, which means the fitness to the environment and its ability to gain enough nutrition to become pregnant and take a pregnancy to term, but, we have to concern ourselves with ease of calving and then the maternal characteristics that allow that cow to raise her calf to weaning weight in that same harsh environment.

These animals are not well known for calving.  Go the Chianina which is -- that, of course, was in Belgium.  Go down, you'll see the male, if we can.  The male's on top. This is a short one.  These animals are known from Roman times in the Tuscany region of Italy.  They were written about and sculptures made of them in essentially a very similar looking animal over 2,000 years ago.

So, what we have is animals that have adapted to localities and environments around the world.  We've moved quite a few of them.  Of course, we've moved them here to the United States and to other parts of the world, but, we have always looked for the traits that allowed the animal to survive and prosper in that environment.

As long as cattle, beef cattle are raised out of doors mostly on grass in an environment that they must adapt to, I don't think cattle breeders are going to want us to mess with something that's working.  If they could, in fact, not impact maternal genetics, base founder stock, their ability to raise a calf, then they might be somewhat of interest, but, that will be their paramount question, can -- is the cow still fit to raise a calf.

How about my last slide.  I think that lots of times we invoke the idea of common sense as a way to define or to figure out a way through some of these problems and sometimes defined as sound judgment and what it should be is a combination of experience and empirical research, what you know plus what you can figure out on your own.  And I used to think this was my original idea.  Imagine my problem when I Googled it and found out that a Frenchman had said it a long time ago, but, common sense is not so common and I'll end on that.

MS. SULTON:  Do we have any comments or questions?

MR. ENGLER:  By the way, the French are very good cattle breeders.

MS. SULTON:  Guy.

DR. CARDINEAU:  A transgenic trait that has been produced to change the fatty acid compositions so there less likelihood to promote disease in humans, but, the downside of that is that it could affect the taste of the meat because the fat impact affects the taste of the meat?

MR. ENGLER:  I'm not aware of that and it doesn't surprise me.  

DR. VAN EENENNAAM:  I think that has a gene that converts fatty acids to Omega-3 fatty acids.  That's not normally found in the animal kingdom.  It's GE.  But, I don't know what you said about -- I mean, it's only recently it's been published a couple of years ago and to my knowledge there hasn't been studies come out on the meat composition issue or anything.

DR. CARDINEAU:  I mean, I don't know if anybody's ordered any, but, does it affect -- will it affect the flavor because I know certainly in beef the marble effect, and I'm curious as to pork, but, we could be in serious --

DR. ENGLER:  In fact, a lot of clones have been destroyed and the question was, well, was there any difference in taste and nobody knows.  

DR. VAN EENENNAAM:  Well, I know.

DR. ENGLER:  Do you know?


(Discussion off the record)

MR. BAZER:  I was going to say you may be thinking about in the 60's the pig farmers said they were going to select naturally for very heavily muscled low fat pigs and they got into this thing where, you know, the animals didn't cycle very well.  They had pale soft exudative pork that was due to what was called stress syndrome.  Some people called it halothane sensitive for malignant hyperthermia so they rapidly went back to the middle of the road with those animals in terms of body fat because with the low fat they weren't palatable and they didn't reproduce well.
MS. TUCKER-FOREMAN:  That was a fine presentation.  Thank you.  I think common sense might suggest that you've achieved goals in the simplest way to go about achieving them and I have a stack of papers this high from Jerry Weber about things that prevent E. coli infection in beef cattle and I'm not sure why you want to make an animal transgenic when you can vaccinate animals to achieve the same goal.

And Russell down here was telling me at lunch that he feeds his pigs flaxseed and I'll let him tell the story because fatty acid changed to Omega-3.

DR. ENGLER:  We're all aware of the E. coli vaccine.  It's not yet approved in the United States; provisionally approved in Canada and I think it will be a great tool in the arsenal, but, expensive, very expensive, marginally effective.  It takes three doses.  Most vaccines, you know, to use in animal agriculture, maybe two doses, and furthermore to say it's not a 100 percent efficacious.

So, it's not a silver bullet that you could say, well, if you vaccinate you'll no longer have E. coli in your herd and no one ever tested that vaccine because they're kind of rare, like one percent on any of these super-shedding animals.

MS. TUCKER-FOREMAN:  I accept all of that.  In fact, the reason I received material from Jerry is that we're going to go to USDA together I think about the vaccine.  But, each of the problems that exist with vaccines would seem to be problems that are minor compared with the problems of creating a transgenic animal population.

DR. ENGLER:  I agree.  It's a very expensive proposition and E. coli is controllable with good animal husbandry and good plant technology and cooking.

DR. LAYTON:    The question I have is, is there any connection in the structure of the industry that is how to accessible or how much work is going on in the transgenic side and the concept I was thinking of in the poultry industry is very vertically integrated and I think the beef industry in comparison is extremely horizontal out there.  That is the question I have.

DR. ENGLER:  Absolutely.  That is a compounding factor.  I think Russell would agree, if the seven or eight hundred thousand cattle producers in the United States have an average cow herd of 35 or something like this, less than 50 certainly it's going to be very difficult to get anything done in that industry.  Also, one calf per year versus 20 piglets for a year, you can obviously see that the hog industry could make further strides than we could in cattle, shorter generation time in chickens, lots of those things would make them a quicker target for adoption of something like this.  

Yes, the cattle industry is a mess compared to some of the other industries when you come to coordinated efforts.  

MR. BAZER:  I think you might want to think about dairy being quite different, much more intensive than adapting technology readily, so, more often changed, so, it might be more likely to be in this area.

DR. ENGLER:  Certainly, and every animal is taken care of on a more needed basis and personal basis so not all of them are indoors but some places they are.

DR. MELLON:  I would like to thank Mike for his presentation.  I think it wasn't only funny, I think it was actually quite a wise look at a new technology and I think from the beginning this has been, you know, I would say a push technology rather than a pull technology.  There were lots of folks able to do it in laboratories.  The science is very compelling and fun and being a molecular biologist myself I understand that.  I mean, having a tool like that in the laboratory you really want to use it and I think it has, you know, the technology has proven itself over and over as a research tool to expand our kind of knowledge of how genes behave and all kinds of things work.

But, it does, you know, raise the question of whether because you can do it you ought to do it, need to do it, you want to do it, and one of the realities of genetic engineering is it comes on the tail of one of the -- I shouldn't say that -- it comes in the wake of one of the most powerful technologies ever and that's traditional breeding in the hands of smarter and smarter people with more and more information.

That technology has been a blockbuster.  It has produced all of the things that we're seeing.  Most of the yield that we've got made at the world class agricultural power and there isn't a lot that if in accommodation with other business systems that animals live in and under the influence of what they eat and everything that it can't produce what we need in terms of lots of affordable tasty food that people want to see because of their relationship to those animals and people -- you know -- that's an important part of the system.

So, it is harder technology that comes on top of something that's already so successful that it's given us so much of what we need from agriculture to kind of do more and I think that that accounts for the fact that there's no pull on this technology.  There's nobody saying that we really need it to do this or that or the other.  But, that puts us in a place that - in a different place with respect to the technology and certainly as it applies to animals as compared to plants, you know, whether we really need it and it's not trivial because the resources we would put into the technology if we were to kind of get behind it and regulate it and we would need Rebecca Bech, you know, for yet another regulatory system with an accountability system with lots of other things going on.

I mean, whether we really want to use limited money for that when we have lots of other places to put is a very important question and I think it's kind of a unique question in the sense that Western civilization generally is that if it's new we want it.  Maybe now what we want to say is if it's new we'll take a look at it, maybe we're going to put some of it on the shelf and use it primarily for research until we really, really need it for something.

If it's a research question, if it's a resource question, it's a little different kinds of questions, but, I think it is -- you know -- it's a historic one and it may require kind of a new approach rather than kind of what has served us well in the past.

DR. ENGLER:  My only comment to that, Mardi, would be we're all limited by our imagination and we couldn't have imagined, you know, 50 years ago that we would even have the bovine genome and human genome, etc., you know.  If we put it on a shelf let's lock it down, you know, but let's be -- I think that my stock producer is going to be cautious.  They're going to look at their good relationship with their consuming public and try to make informed decisions on whether this technology makes any sense.  

It may be too expensive for the small things that you could do and I'm a scientist so you always get dazzled by what you can do, but, in some cases, you know, you have targets.  We have things like using this for chronological production of difficult proteins to produce as drugs, etc. that makes more sense so let's leave the food supply alone for a while.  

MR. KREMER:  Yes.  I really appreciate the presentation and I think we've had similar experiences.  That was my alma mater that developed that transmitted omega-3 pig, and the point that what Carol had mentioned, we have another pork company and I'm a conventional breeder, but, we were able to mimic those same results by feeding for five week time periods flaxseeds to these pigs and, in fact, it was significant enough we were able to obtain label approval, Carol.  It's going to be on the package of our pork and it does taste great.  In fact, it's even improved the marbling taste or something.  Maybe I'll bring some out some time.  

My point is that, you know, that's what my field of study was at the University of Missouri and was trained by a person named Dr. John Lashley.  My point is that the guy was there for 30 years and in a 10 year period of time was able through reciprocal recurrent cross breeding was able to increase the weaning weight to almost double.  My concern is that animal breeding takes some dedication and time, especially with cattle.  People like John Lashley aren't around any more. 

In fact, you mentioned that both pork and poultry have vertically integrated so old hog breeders like myself are pretty well out of the question, you know, a dying breed too, but, that would be my only concern with, you know, people wanting to see a quick fix once the rapid improvements in production rather than wait those 10-30 years.

Do you feel the same way that I do, that that could be the danger if somebody wants a quick fix instead of waiting 30 years to have a sow that raises 16 pigs in a litter and somebody would be encouraged to do a quick fix?

DR. ENGLER:  I think so.  I agree, especially maybe on that kind of trait in pigs would be something somebody would try pretty easily.  I don't see it a quick fix.  Once again, limited by imagination.  I don't see it for a quick fix in cattle.  I have one other I didn't tell the committee, but, if we could fix cattle so that they didn't get sick, if they were disease resistant, then we wouldn't have to use antibiotics.  But, you know, I can't imagine how, you know, you could do that in any reasonable fashion right now with transgenic animals.  We're obviously trying to find out how these genes impact disease resistance and in the natural process and we do think they occur.  But, you know, we're going to have to do that basic work on finding out what there is now is to even propose that there would be to engineer disease resistance.  Most antibiotics get used in cattle to treat pneumonia so bacterial pathogens would be the target.

So, if they didn't get pneumonia we wouldn't have to dream about it.  That would be a great benefit I think to the industry and also to the consumer, but we're so far away from basic knowledge to even propose that, you know, I hesitate.  

MS. SULTON:  We have three more cards up Michael's going to be here for the rest of the session if you think if more questions.  We have two more presenters attending.  Randy, did you have a question?

MR. GIROUX:  One quick question.  Thanks, Mike, for the topic. I think I heard you say two things.  One is that we shouldn't kill the technology.  At this point consumers are supplied at least through the supply chains you're involved in large amounts.  Your consumers are not like ready for that technology.

DR. ENGLER:  Right.

MR, GIROUX:  I do agree with both of those points. But, I also think that, you know, from what was shared with us today with what looks like the emerging regulatory program that's going to be very expensive, with what looks like incremental improvements in animal productivity and disease resistance, this idea of substitability in the industry, you know, so make a vaccine instead of make a transgenic pig.  I can't imagine the cost of that vaccine in the sense of how it would end up being more expensive than that transgenic animal, at least based on the current technology, so, I think there's this huge uphill climb for any animal transgenic that don't have a huge profit margin associated with it.

So, this idea of pharmaceuticals where I don't understand the industry, but, my perception is those margins are much more significant and they invite opportunity to capture value are so much greater.  In the agricultural sphere it's almost going to need to be some changes, some game changing or circumstance for trait or attribute that they can engineer into the agricultural animals for agricultural purposes that couldn't work in business if they didn't adopt it.

It's almost that high a bar.  So, it's a little different I think for the animal or even agricultural biotechnology that we've seen today.  Do you think there is a value?  Do you think that substitutability will be a significant barrier to bring these products to market?

DR. ENGLER:  I'm not quite sure.  You're a member of the committee and I'm not quite sure if you've defined substitutability.  

MR. GIROUX:  It's not a genome concept.  It's a concept -- and we did have a discussion about it earlier today when we heard some these emerging modified soybean oils and one of our committee members from PG said he did the same thing by blending cottonseed and sun and soybean and I can do that for three cents a pound so unless you can deliver me that technology for three cents a pound it's not economically viable.  

DR. ENGLER:  I think we were chatting last night about whether or not, you know, you could just beat a little bush with your stake and get some Omega-3 and wouldn't that be cheaper for flaxseed, you know, some of these other more conventional -- and I know you've spent a lot of time on that one -- traditional technology might substitute and certainly be a way to improve the product without having to re-engineer the animal.

MR. BAZER:  I think from my perspective though, and from the perspective of using transgenic genetically modified animals for pharmaceuticals most of the people in animal sciences right now are wanting to capitalize on two things.  One is the fact that we do have economic sequences for many of the desirable genes and the second thing that I tried to show you with the Chihuahua and Great Dane, we have this huge amount of variation in the production system.  Animals have low ovulation rate, low embryonic death in some countries, on the other hand, the animals may have about the same ovulation weight but very high embryonic survival, and development of mammary glands that could accommodate 21 piglets instead of 12 or 14 so we have a lot of variation and that I think that's what we'll capitalize on.
And take our friends from Israel where there's a lot of people in the Middle East who have a series of substrate for their animal to use.  They use gene introgression and markers to introgress then the gene for ovulation rate and the calypige gene for muscling.  So, I think we'll see that approach and it will probably be more practical, but, I find that nobody lives long enough to figure out why a Texas longhorn is disease resistant, what attributes contribute to cross breeding. It is now we can learn the markers, genetic markers, and I think we should put those together, gene markers and gene introgression, to get vigorous resistance to disease. And those kinds of things that are going to be important and I always tell people in Texas who raise sheep and goats where there's not much grass and there's not much rain, the people say from East Texas to Florida, who spend probably billions of dollars every year for tractors cutting the brush off, you know, cutting down the excess forage that we don't want to deal with, so, if you get parasite resistance, get management costs down, we can marry, you know, the agricultural substrate to the ruminants that can take advantage of that.

So, we think that's part of the future.  I'm not saying that 50 years from now everything might be a vegetable textured soy, but, at least in the meantime we do have the opportunity I think to make animal production systems much more efficient.

MR. SLOCUM:  I guess the comment I'd like to make is I do agree with the comments here and it's clear that currently I think the industry itself has essentially been self-limiting, self-regulating in that there is a market for your product you spend a lot of time trying to develop it.  That's the way things have gone.

And, so, I guess my view on that is that we take that into consideration in terms of our duties here within this committee that we don't look to regulate an industry that currently doesn't exist or have to regulate or invent an industry that may sometime in the future actually develop it if they come up with a good idea.

And, so, from my perspective I think that we have talked a lot about FDA regulations.  We've talked about USDA and what its function is.  But, I think the realistic outcomes that we've seen should be taken into consideration, whether we work it out here in this committee.

MS. SULTON:  Thank you, Michael.

DR. SCHECHTMAN:  Thank you very much.  Moving along, again we're a little bit behind, our next speaker will be Michael Fernandez who was until the initiative sunset a few months ago the Executive Director of the Pew Initiative for Food and Biotechnology which was mentioned earlier today.  Just so you know what it is, the initiative was established in 2001, quoting, “to be an independent and objective source of credible information on agricultural biotechnology for the public, media, and policymakers.”
Prior to his work at Pew, he was the Associate Administrator at USDA's Agricultural Marketing Service which has also been mentioned today.  Dr. Fernandez will speak to the committee about Consumer Reaction to Products of Animal Technology.  Thank you.  Welcome and I'll get out of your slide presentation.

DR. FERNANDEZ:  So, what I'm going to talk about are some results from polling that we've done over the years and we did a series of annual polls in 2001 to 2006, but, most of the data that are going in slides that I'm going to show you today are from 2005 and some for 2006.  I didn't have all of that 2006 data in a form readily acceptable for this presentation at the last minute so I'm going to have to use some 2005 in a couple of places.

These aren't the only polls that are out there.  There's a lot of polling.  It depends on how you ask, the questions you ask.  These aren't necessarily the definitive answer.  I don't want people to focus too much on whether something's 51 or 52 or 55, but, more the broader trend which is what I'm going to try to talk about.

Just as background, this polling was done by two firms, Melman and Public Research -- no, Public Strategies.  They were telephone polls conducted with about 1,000 which gives you then roughly three percent or so margin of error.

Just by way of some background and contact in which this broader discussion is taking place.  This is some result on familiarity so how many of you have seen that or heard about genetically modified foods in general and you can see from 2001 to 2005 you're basically seeing fairly consistent numbers across the way.  There are some changes, but, roughly 40-45 percent of people said that they have heard something and roughly 55 to 50 percent saying that they've heard little or nothing.

So, the key message here really is that there's not a whole lot of awareness.  Similarly, we asked if you favor a policy of introduction of genetically engineered foods into the food supply and you see over time a significant drop in the number from roughly 60 percent to 50 percent in 2001 to 2006 whereas the sort of favor is roughly consistent at about 25-26 percents of the time there.

So, again, sort of trying to put the context into how familiar are you there are two questions here.  Do you eat genetically modified foods?  And there you see that the vast majority of people said that they have not and then how likely is it you would eat genetically engineered foods.  Again, you see a fairly significant majority there saying that they were unlikely.

This likelihood, there's a fairly significant peer difference and you can see it's a little bit hard to read the slide.  Look at the bars that run across the top are women unlikely so you see roughly 60 percent and men you see here in the blue.  Women likely is this bottom line so roughly 30 percent.  Men likely is 45-50, you know, in the 45-50 percent.  So you see there's a peaked difference in both likely and unlikely which I think is going to be another important -- this is something that will come up again throughout this process.

This slide is a little bit complicated and a little bit hard to read, but, I want to focus on a couple of things.  One is on the -- the initial question is do you think genetically modified foods are basically safe or basically unsafe?  You see you're roughly a third, a third, a third here of people who say safe, unsafe, or don't know and you can see some changes really in no over time, but, you see roughly the same here.

We then asked later in the poll another question which basically said that more than half of processed foods in grocery stores are produced even by technology, now what do you think about safety and you see that there's -- it's a little hard to see it from this slide, this particular, but, you see a bump up in the number of people who think it's safe.  And that's largely come from people who said they didn't know initially so some kind of information changes people's opinions.

And, really, what I think this is today that most people are not aware.  Most people don't have terribly strongly held opinions.  They are -- I think we would conclude there are a fair group of people that are strongly opposed and a group of people who are strongly in favor and the vast majority of people are somewhere in the middle.  Some have a lot of information and some are not on top of the issue.

So, now, I'm going to shift to talk about animal cloning, a little bit about transgenic animals, and genetically modified is the term that we use in our polling and I'll comment a little bit briefly about ethics at the end as to cloning.  So, this slide we'll see again, but, this had to do with, again, awareness.  How much have you read or seen about these issues lately comparing genetically modified foods, genetically modified animals, and animals and you see a pretty big difference. This is 2005 where the awareness for cloning was very high.  Sixty five percent said that they had heard something, heard something recently as compared to, you know, 40 or 30 related to GM foods in general in animals.

This actually, in fact I do have a comparison here between 2005 and 2006 because I think it was important to see that this awareness actually dropped fairly significantly from 2005 to 2006 and I think that was when the poll was in the field in 2005 was during a time when there was a fair amount of attention going on in newspapers and on television and other places.  So, that really reflects sort of the -- but it also gives you these things do move depending on what's happening the world around us.

We asked how much have you heard about animal cloning?  We also asked how do you think you know about it?  And there you see, you know, roughly speaking about half of the people in 2005 said that they know something or in 2006 you also see a little bit of drop in knowledge, but, basically although a lot of people designated yes, I've heard of it, most of the people or at least half were saying I don't really know much about it.  So, although there was some awareness not a lot of knowledge.

So then we asked -- this is sort of attempting to compare people's reaction so favorability, opposition to, so we asked this question before.  I mentioned the introduction of GM.  The question about genetically modified animals was actually about the framing of the question was, do you favor or oppose research into genetically modified animals?  That was in part because the first time the question was asked was in 2001 and the idea that those products could be in the marketplace at that time was so far away there would be reaction to a question about research and production.

And then animal cloning, how comfortable are you with this?  What you see here, and what I really want to talk about in particular, and we'll come back to this slide again on cloning, pretty strong reaction.  Sixty six percent of the people say that they're uncomfortable and about 48 percent, almost half of those saying yes, I'm uncomfortable.

So, you know, a pretty negative reaction.  Also, again, from 2005 we asked about where do you think -- basically safe or unsafe and as you saw before, generally you got about a third, a third, a third say they don't know. Cloning is a pretty significant difference in terms of people have questions about safety so people are uncomfortable and they are also concerned about safety.

Again, coming back to this gender question, there's a fairly significant difference here in terms of both comfort and safety of animal cloning so you see, you know, for men and women in terms of safety.  Their comfort level in women significantly more uncomfortable and women with significantly greater concerns about safety.

Perhaps somewhat, not a perfect substitute for gender is also responsibility for purchasing food so we asked.  This is a reactive series of questions at the end as to how responsible are you for purchasing food, completely, partly, or not responsible at all.  And, again, as you see people who are completely comfortable purchasing food are more uncomfortable and have greater concerns about safety than those who are not at all responsible for purchasing food.

And, so, we asked some questions.  These were choices.  This was self-recorded.  We gave people these choices.  So people who said they were concerned, say the things you're concerned with, you know, the top two were religious or ethical concerns and second was concerns about safety.  We also have personally uncomfortable with it which is somewhat, I think, might be kind of similar to an ethical kind of concern level.  Also, fear of risk which probably, you know, refers back to safety.

So you see that it's both concerns about ethics and safety, although in this case there are concerns about ethics are the number one vote getter, if you will.  We also asked those people who supported animal cloning what were their reasons and gave them some choices again.  Supportive scientific advances, developing new medical treatments.  I'm not sure that there's really a good -- I'm not sure what the message overall out of this is, although in another series of questions that we asked that does sort of resonate with people the most is how might it directly benefit them or their families.  That's the thing that they're focused on most.  

Okay.  So I'm going to shift gears a little bit to talk about transgenic animals or genetically modified to use the term.  I mentioned this before, level of awareness.  So you see that when it comes to GM animals, levels of awareness is relatively low again, probably even somewhat lower than genetically modified foods in general.  So, this is a topic that's really not entered much into the public consciousness at all.

So, this was one.  I showed a slide before that had the overall favor or opposed to transgenic animals.  This one is now broken down gender by gender.  So the total was, you know, really hard to see the color here, but, 56 opposed and 27 percent favor roughly speaking.  And you see that here the difference between men and women is a little bit smaller.  So, if you're talking about three percent or slightly more.  In this case, if you're looking at sub-groups, the difference is relatively -- is a little bit smaller although women somewhat more opposed.

We also asked people -- we also looked at the data to look at how people responded in favor and opposed on how they reported it, their level of awareness.  So, here, again, these are people who had said that they had a great deal of awareness were much more favorable than people who had not too much.  It was an interesting result.  It's not one that's consistent with all of the topics we asked that question for.  If you asked the same question about GM foods in general I think the results would be different.  I don't have those data right in front of me.

So, in this case at least, for the people who reported knowing more were more favorable.  Again, we asked some questions about what are some things or reasons that you think would be good applications for the technology. You see the first two, you know, chicken resistant to Avian Flu, cows resistant to Mad Cow Disease.  Again, I think these are probably things that people -- you know -- first of all, they don't want Avian Flu and they don't want Mad Cow Disease so it's not surprising that people would think those are good things.  They don't want cows or chickens to have it either.

So, there was a lot of press at the time that these questions were asked about Avian Flu.  There was probably some level of awareness there.  You can go through this list about what are some of the uses, you know, the organ transplants that kind of, you know, xenotransplantation, healthier calves or healthier animals, or, healthier food.  Interestingly enough, the breed novelty test came in with a resounding forty percent.

MR. BUSS:  What was the distinction between to make it possible to transplant animal organs and to provide organs for transplant?

DR. FERNANDEZ:  I think there was -- that was basically a different wording of the question.  I'd have to go back and look.  I don't remember.

We also asked some questions about regulation of genetically modified animals.  Again, the specific wording of these questions I think is less important than the precise numbers, but, for a while people thought that the interest of consumers and food groups might be valid.  And also we asked the question, should not be sold under any circumstances, should be banned in other words.  It's clearly not the choice.  So, I think you look at what other things that people responded to the most that they're looking for government regulation that are substantial and require government approval even though it causes substantial delays or, you know, should only be sold after the government -- I mean, again, not terribly far afield but people are looking for substantial government regulations.  They're clearly not in favor just an outright ban.

And then the last thing I'm going to do is talk a little bit about ethics and I'm just going to talk more about that but I'm not going to do a lot, but, just some of the polling that we did.  So, again, as I told you before, we asked the question, you know, what's your concern and why and religious and ethical concerns was the number one response.  

Then we asked another question and I am going to read the wording of this question because it's kind of important.  So, the question was which of the following statements comes closer to your point of view and that's “Government regulators should include ethical and moral considerations in addition to scientific evaluations of risks and benefits when making regulatory decisions about genetically or modifying animals” or “The government should consider only scientific evaluation.”  

And you see that there's a strong difference in the response here where, you know, 63 percent of the respondents said that the government should include ethical and moral consideration.  What does that mean?  We don't know.  You know, there are a lot of unknowns and these are the words that are reflected so what are ethical and moral considerations, what do they mean, should include, you know, there are many definitions, but, I think, again, trying to emphasize the point that these ethical and moral considerations are one that people feel strongly about when it comes to genetically modifying or cloning animals.

There is not a gender gap in the response to this question.  So, you know, you can see the numbers were originally identical for men and women in the total.  And also there's not -- there is a difference based on people -- this is how a lot of you attend religious services so the most frequent attenders of religious services are the ones who most said that moral and ethical considerations should be considered in the decision-making process, everyone including the two who say once a year or less were still a strong consideration.

And that's actually the last of my slides.

MS. SULTON:  Okay.  We'll start the questions with Carol.

MS. TUCKER-FOREMAN:  Thanks, Michael.  Good to see you and I think it's extremely important because you came at about a point of view that were pro and anti and in 2001 you've got some history of everything. I thought people might be interested in marketing instances which they've been doing the supermarket survey every year now for 35 years makes an assumption in their polling based on other research they've done that women continue to be responsible for the primary responsibility of food planning and food purchasing in 70 percent of households.  So, where you have a strong gender gap you may have an impact on food purchases.

MS. WHELAN:  I was wondering if you know of any of the things that have been done like this over other complex technologies because this technology is very complex to understand, even the difference between transgenic versus cloning and the survey did show it, there's not too much knowledge in either one of those, so, you know, and it seemed to indicate based on what the newspapers were covering or what the press was covering at the time affects your polls to the knowledge.  

So, I guess that kind of comes down to what can we get out of these polls.  We don't have too much comparison to the other complex technologies and at least I know from other studies that looked at the population there is not a lot of great scientific understanding of these abilities.

DR. FERNANDEZ:  I mean, there's no question.  People, you know, certainly said that they -- even if they had an awareness many people said that, you know, they heard or seen nothing about these issues.  So, you're starting with a population that has not paid a lot of attention to these issues and that probably -- and it may be that they don't know a lot about it and we don't have -- you know -- we obviously haven't asked questions about other technologies and we had an open door admission.

At the same time, these are people who are in a grocery store and they're going to make a decision about what they're going to buy and what they're not going to buy and people make decisions about that all the time.  I mean, we like people to vote, for example.  And, so, I mean, I think you're right.  On the one hand you can't -- I think the fine distinctions between, you know, small differences over time are probably, you know, hard to put too much credence in.

I think although I think the polling that we've done is relatively consistent in terms of the poll are reacting and this section, is it a well-educated reaction.  And as we saw over the course of 2001 to 2006 in terms of the opposition to genetically modified foods for example shifts some and that may be the result of years of experience and people going to the grocery stores and buying food and, you know, you have a problem with that.

And, so, I don't know the answer to that question, but, you know, I think these things can change over time but they're always a snapshot in time.

MR. ROBL:  I think these kinds of surveys are always interesting in providing marketing information.  Actually looking at the receptivity of transgenic animals I'm almost reconsidering my thoughts.  I think maybe I'll give back in my business.  It's a lot higher than what I would have expected, you know, based on how volatile the issue seems to be.

But, the question I have is when you were doing the values did you ask the same question and you got about a 10 percent difference in response do you typically try to do that within a survey where you might rephrase the same question twice and see what the consistency is of the response?

DR. FERNANDEZ:  Yeah.  And I'd go back and look at that one that I admit that I pulled these together rather quickly and I didn't go back and look at the underlying differences.  I still don't know the answer specifically to that question.  We have done that though in the past where we rotated questions and the way they were asked.  One of the questions is would you use genetically modified versus products of biotechnology or any, you know, phrases that one might use.

We actually in the early polls would rotate those questions and use biotechnology or genetically modified or genetic engineering.  So obviously there was no difference in the response based on those kinds of -- a mass difference which is why I stuck to genetically modified.  The rest of the pollings, a lot of people use and are most familiar with.

But, you know, as a routine basis, no, we didn't do that.  We have done it in certain instances and in some cases the differences in the responses may be a lot different and in a lot of cases you don't see much.  

MR. ROBL:  You also looked at regional differences.

DR. FERNANDEZ:  We have data broken down but it's hard to do it when you have opposing surveys and when you start to break down regionally the numbers get small enough that, you know, margin of error gets too big.  One of the things that we had talked about that we didn't do was with the tracking questions that we asked, could you do then, you know, accumulate those.  We didn't ask all of these questions every time but there were a sub-set of them we did.  You then accumulate six years worth and improve your numbers when you look at some of the sub-populations and read various things.

So, yeah, we did use it but I tend not to present those results.  I'm not as confident in the statistical significance.

MS. SULTON:  Greg.

MR. JAFFE:  Yeah.  I very much liked -- one of the things you talked about the reason behind animal cloning and views, I guess there was a fair number who said they had safety concerns and I'm curious, one, given the idea what the safety concern was among those head of people and, two, I guess a lot of times people just take these surveys and you wonder if it's really a safety concern or it's just -- we just don't like it or we're not comfortable with it and that's a more legitimate reason from another reason and they may not understand more technical and they may not understand the moral thing that they.  That's an easy answer.

And, you know, during, what's your take on it again, the idea of do they really have a safety concern that could be satisfied and then they would change their mind or something else behind it.

DR. FERNANDEZ:  Yeah.  That's a very good question and I'm not sure I know the answer.  I suspect that your proposition is probably -- you know -- that's certainly a valid one, you know, I mean, a safety concern means I don't know if I want to eat that or not, right.  That's sort of it's at that level.  I mean, they're clearly saying, okay, there's large offspring syndrome, and I just don't know what that is at all much less the particular things they may or may not have a reason to be concerned about. So, yeah, I would suspect that that's probably safety concern, I don't know if I want to eat it kind of response.

But, I think, you know, given -- I think you can make a distinction between that and potentially at least between an ethical concern of I think this is the wrong thing to be doing.  I don't want to eat it.  You know what I mean?

MR. JAFFE:  Right.  

MR. CORZINE:  I wonder if you could tell us a little more on your polling.  The question's been asked about geographic, but, I also wondered income level and do you have time to go further and then another issue with telephone polling is that we get in households is we don't necessarily after a long day -- if it comes up with some survey, just because you're angry, right, do you have incentives to get around that or, you know, that can alter what we're -- 

DR. FERNANDEZ:  In terms of the statistics -- in telephone polling, I don't want to get too far beyond my expertise, but, it turns out the number is sort of a standard poll kind of number, roughly a thousand, you know, so there's a fair degree of confidence in terms of that 3 percent margin for error.  We did look at regional distribution.  We asked all those questions and, so, you know, you're looking for a representative, you know, distribution for those things.

So, again, I haven't broken -- I mean, I have a lot of those things broken out, but, I typically don't do that because they become less and less confident as the size gets smaller.  And you do see differences to cross income. You do see differences in the level of education.  And, you know, so there are -- I mean, that information is available, but, I didn't do that for them all.  Does that answer?

MS. TUCKER-FOREMAN:  Because you had the data that show over a period of time people are less likely it appears that products are unsafe I can't remember exactly what the number was, there is another number from the International Food Information Council which is an industry-funded group and their polling questions are legally set up to encourage more positive response, but, a few questions I had that are really useful because they ask for more.  It's an attempt to give.  And one of them was do you feel that biotechnology will provide more benefit to you and your family within the next five years.  

They first asked that in 1997.  Seventy eight percent said yes.  They did expect it in five years.  By 2004 that had dropped to 59 percent and in 2007 it was 33 percent who responded positively to that question.  So it might suggest that the U.S. is more optimistic than they were in the past.

DR. FERNANDEZ:  We didn't ask that question so I can't respond to that from our own polling.  The one thing I would say is that the place where you saw some shift was do you favor or oppose the entry of genetically modified foods in the food supply was the question and the level of people who said they favored that was roughly -- you know -- really didn't change much over that time.  So, if you look at the people who answered they favor that as being the sort of optimistic and give that in the way you phrase the question that we didn't see much of a shift at all there.

We did see some drop where people said they opposed.  So, I mean, for what that's worth.

MS. TUCKER-FOREMAN:  But neither of them suggested that -- your question wasn't wrong to elicit do you expect personal benefit although you did find that when you asked people detail about food they might use that benefitted them you got a more positive response.

DR. FERNANDEZ:  Right.  Yeah, and I think that is one of  the things when we asked that question in various ways when we get to different sort of sub-topics and that you do see -- if you ask the general question would you favor those you get one kind of response.  If you get more detailed questions about particular kinds of applications then you see distinguishing among them.  So, in the same way that people distinguish between animals and plants for example in terms of their responses.  You also see within those you see some differences in consumer reactions depending on what kinds of uses you might be talking about.

MS. SULTON:  Randy, you had a question?

MR. GIROUX:  Do we have any other insights from a biotech, any plant data that says some cultures are more receptive to this technology?

DR. FERNANDEZ:  I don't have the answer to that question.  I would suspect there would be differences though.  There's certainly -- you know -- I mean, different religions have different approaches to some of these questions and so in countries where differences may predominate, for example, it might have an influence, I don't have it, but, you know, no data other than --

MR. BAZER:  Abby, didn't somebody give a talk about it?

MS. DILLEY:  Yes.

DR. THOMPSON:  I'm Paul Thompson.  Flower was talking about a talk that was given by Carol Howard who is from the Center on Religion and Society, I think is the name of it, at the University of Victoria, and they had a project to produce a set of essays and considerations from people who represent different religious traditions and I believe that's scheduled for publication sometime in the next three or four months.

DR. FERNANDEZ:  And most of all of that information is things like that talk are also available on our website although you initially introduce any new product now.  Our website is at least for some period of time and it's not entirely been determined, exists, so, it's PEWAGBIOTECH.org and all that information will ultimately be migrated to the future charitable trust website so all these talks and the polling and all that stuff will still be available.  

MS. SULTON:  Thank you very much.  

DR. SCHECHTMAN:  And our final presentation will be from Paul Thompson whom you just heard a second or two ago who is Professor and W.K. Kellogg Chair in Agricultural Food and Community Ethics in the Department of Philosophy at Michigan State University with partial appointment in the Agricultural Economics and Resource Development Department.  Professor Thompson will speak to the committee today about social and ethical issues of animals being produced using modern reproductive technologies.  Thank you for holding on to the end.  Thank you for coming and welcome.

DR. THOMPSON:  Let me just before I start make a real quick remark about what I do in comparison to the kind of data that was presented.  You know, I think the work that -- I'm a philosophy professor and I don't really claim to have any scientific credentials and wouldn't really represent any of this work representative of public opinion. I do try to look at people who have thought carefully about the why they would consider biotech to be either ethically problematic or ethically compelling and who have either written or spoken about that.  

That includes other philosophers but also really people from virtually every kind of walk of life.  When I say that I'm looking at the reasons why they're either compelling or problematic I don't mean to suggest the kind of rational sense of reasons.  I mean, just finding it and looking at the setting might be a reason.  But, really it does try to push a little bit deeper than the public opinion to at least get people to say well, I find this emotionally upsetting.

But, the relationship between what I'm doing and the kind of public opinion data that Mike presented is anybody's guess.  I think it's just hard to know whether or not the kind of things that philosophers and theologians and molecular biologists say really represent public opinion.  So, if you can go ahead and flip.  This really is just really intended to illustrate is that these ethical issues in animal biotech are really embedded in a whole host of concerns and go ahead and click.

Really what I want to do here is to narrow that range pretty significantly in really just focusing on two areas, animal welfare and the unnatural animal category because, you know, I'm only going to get a chance to talk for a few minutes.  These are the ones that are most singularly associated with animal biotech, but, there are a number of other issues in animal biotech I won't talk about either, for one, just to mention it.


(Discussion off the record)

DR. THOMPSON:  One says animal welfare and the other says unnatural animal.  But, for example, the Animal Act does provide provisions for committee review of animals that are used in research and I'm really not going to talk about some of the procedures that come in those committee processes.  I'm going to hone in on what I think are a couple of the most difficult ethical issues.  And the other thing that I would say is that there's really no reason to think that many of the kinds of transgenic animals that have been talked about here today would necessarily raise the kind of ethical concerns I'm going to talk about.  

They're more characteristic of certain specific applications.  And the last comment I would make is that I think all the way around the circle really most of these ethical issues are not unique to biotechnology.  What may be unique about biotechnology is that it pulls all of these ethical issues together, but, virtually, you know, every technology that gets developed in agriculture would be associated with some subset issue.

Okay.  So, I'm really going to talk about two illustrative problems, neither of which involve transgenic animals and then I'll make just a conclusion on kind of the ethics of consumer choice.  So moving on into the first problem case which is just illustrative of the problem in biotech, this is a problem that we saw in connection with the animal drug, recombinant bovine somatotropin, sometimes referred to as bovine growth hormone, in 1992 and it's been in use for 15 years in the United States but it's still not approved in Canada, in Europe, and it's largely ethical objections that really have been associated with resistance.

And the underlying ethical problem that you administer the BST to cattle to produce more milk and then after they produce more milk they can have health problems.  They're more susceptible to mastitis but also to some other questions and then that has been associated with problems in animal welfare.  So, that has provided a basis for criticizing rBST.  

Part of an alternative review of this that there's actually a lot of ways to get cows to produce more milk.  The cows will just produce more milk.  It's their basic genetics to produce more, but, there are also some grazing-based strategies that you can use to increase milk production in cattle.  What happens after that is you get all kinds of problems that you would associate with recombinant BST.

But, I think the general problem there is that we have a genetic technology that's linked to a welfare problem but it can also be created by these other accepted practices and one way to look at this is, well, it would be unfair to discriminate against the biotech product, against the genetics-based technology when there are other ways that are accepted and I think the alternative view is that, well, it's the animal welfare problem and we should be opposed to all of these things, but, still provide a reason to be concerned about the bio-product.

This is getting on into the second problem and I really don't want to read this aloud.  Can everybody read this?  I'll give you a second.  This is from -- actually it's me quoted on national talk radio.  I gave a talk very much like the talk I'm giving today back in 2001 when the National Research Council was preparing its report and that talk was also being recorded and I went home and about two months later I was shaving and heard David Katzenbaum interviewing a bunch of people on the radio and next thing I knew he was interviewing me and it turned out that he had just taken the transcript of the talk and as you see here I was talking about a strain of blind chicken that were not produced through biotech but they can be used theoretically at least as a solution to crowding problems in the poultry industry.  And I said in the talk, you know, if you think it's the welfare of the animals that really matter it would be more humane to use the blind chicken.  On the other hand, almost everything that this is is an absolutely horrendous thing to do.

And I got an incredible amount of response from the radio broadcast.  I got howls of protest from some chicken producers and fortunately was able to point them to the scientific literature which actually illustrates that blind chickens can be used in actually this way and got howls of protests from some animal protection organizations, one of which put up a website saying that I had advocated for blinding chickens on the radio and urging people to write in protest.

And so, you know, the general point is that this really did engage people.  So, this really suggests what I think is kind of an underlying problem.  And, again, I'll stress here today, just in case any reporter picks up this tape, blind chickens are not actually being used in poultry production.  I'm not advocating blinding chickens.  I'm not advocating developing these chickens.  I'm parking this out as a way to illustrate what I think is a real ethical tension which is that there are these strategies, in which case genetic-based strategies to do things like reduce an animal's capacity and/or to eliminate certain kinds of behavioral drives that the animals might have and possibly to alter species' typical behavior.

Even some of these disease-resistant applications have been talked about could potentially be seen as falling under this kind of genetic strategy although I think they tend to engage people's ethical sensitivities much less than things that really focus on behavior or sensory capacity.

All of these things can actually improve the condition of animals and livestock production so there can be compelling ethical arguments for doing them, but, the problem is they really tend to engage people's ethical reaction in exactly opposite fashion.  So, I want to talk through some of the reasoning behind this a little bit.

So, here's a kind of more, you know, elaborate approach to the ethics of animals there in livestock production and it's often used to, you know, suggest that welfare is a conflicts notion.  It's a conflicts notion when we talk about it in humans and it doesn't get simpler when we talk about there are a number of different factors that come in and things that will tend to improve.  One dimension may tend to harm another dimension.  So, we can understand one domain animal bodies, largely as impacts on mortality and morbidity, physiological stress.  These would be standard kinds of health measures.  

The animal minds category.  This is on pain or discomfort or psychological.  These would be ways in which the experience of the animal is undergoing a particular production environment thought to be ethically significant.  And finally this last category is animal nature is usually used to indicate things that would relate to movements or the ability to perform certain species typical behavior.

In some version of these three dimensions of animal welfare have really been present, approaching both animal welfare both scientifically since the Bramble Commission Report in the UK in the 1960's.  As we look through these three with the blind chickens we get, you know, attempts to reduce sensory capacity and eliminate behavioral drive, really focusing on primarily on this category of animal mind.  

If the animal doesn't have a particular sensory capacity then it's not going to be stressed in circumstances where it's that sensory capacity that creates the stress.  In the case of the blind chickens presumably because they don't see that they're in close proximity to chickens they don't have -- they just don't experience the kind of psychological stress.  We also would tend to see a similar reduction in physiological stress makers as well.  So, to the extent that you're focusing on the animal bodies and animal mind categories of animal welfare these blind chicken strategies give you really an ethically compelling reasons to do this, to develop blind chickens and to use them in production.

Really this last category of animal natures that really seems to be where the ethical questions arise and one way to understand this last category would be to understand the need that animals have to move around or to express a certain genetic drive as ethically important to the individual animal as they experience these things.  So, if an animal would strive to build a nest or establish a pecking order or to have a certain amount of space then that's an ethically significant drive.  If the animal's been changed genetically to relax that drive it would no longer be an ethically significant drive.  It's really whether the animal has that as part of its nature that makes it ethically significant.

Okay.  So, if these behavioral patterns that animals experience aren't really helping the animal coping with the environment and simply having that need doesn't really contribute to the welfare of the animal.  But presumably, chickens dust bathe and presumably dust bathing is probably significant in the wild or in another environment.  It's probably part of the way chickens protect themselves from certain parasites.  So, there is a reason for having this drive, but if you have a chicken house where they don't really have that exposure to those organisms and they may not really need that behavior so if you're able to either breed it out or genetically engineer it out the welfare thesis would claim that it's no longer ethically important to have the behavioral need.

So, that's basically just a box of what I just said, right.  If you don't have that drive you wouldn't be frustrated, there's no ethical significance.  

The alternative view is that possession of species typical genetic and behavior abilities is really a fundamental component of the animal's nature and, so, therefore, if you've done anything that takes away those drives and abilities you've somehow made the animal worse off than a non-specific animal or another animal that has those kinds of drive.  

And I should say that there is no scientific literature that kind of supports this.  There are really a number of schools of thought on behavior and there's a concept from particularly German who is an animal behavior called species lust which suggests that having a certain kind of drive is a component of the welfare of the animal.

The implication of the alternative view is that you seem to be willing to endorse the situation where animals suffer.  That would be having sighted chickens over one where they don't, or, where they suffer less.  In other words, somehow you decrease the welfare of the chicken by making it blind even though the blind chicken suffers less than sighted chickens, right.  You're focusing exclusively on that animal natures category and not paying attention to the cognitive measures of animal welfare.

But, on the other hand, if you take the welfare thesis you've got this conundrum but the theory says is right focusing on the actual suffering of the animal.  There's something that virtually no one excess is right.  And I can say I've done blind chicken talks at enough different places now that no one wants blind chickens, right.  I mean, it's not as robust as Mike said, but, on an anecdotal basis nobody wants blind chickens, okay.

So, the third way to approach this is to really focus not so much on the chickens, right, but, on that web page that went up which was attacking me because they thought I was advocating blinding chickens.  You know, here you turn this to the idea that what's ethically problematic here is that animal scientists and the welfare industry and this crazy philosopher are all willing to do anything to protect profit and, you know, sacrificing the animal which in nature is seen simply as a means, okay.

So, here you've actually given a spin on the ethical issue which doesn't really focus so much on harm to the animal but reflects a kind of punitive deficiency on the moral character of the agents.  I mean, this may work as a kind of ethical explanation for people's arguments, but, I guess the other thing that I would say that it still means that you're willing to at least potentially endorse the situation where the welfare of the animals might actually be worse even though the moral character and species and integrity of the animals is maintained.  Okay.  

So, the last point is just to ask this question and this is my last slide.  Does the presence of these possible ethical questions really provide a reason why consumers should be able to opt out of products from cloned or genetically engineered livestock? And that's the end of my presentation.

MR. BUSS:  I'm just curious if you thought about the context of changing animal behaviors and so on if you had ever asked kind of how that related to the domestication of species?

DR. THOMPSON:  I have and I think that it's going to -- I mean, let me, you know, say that on the one hand people don't have very good answers for that if you follow up with that.  I think the other kind of interesting implication is that it's not so much the biotech here that's the issue and certainly I think some of the kinds of things that can be done with genomics and classical breeding would be just as upsetting to people as a transgenic technology.

There really does seem to be some sort of -- as Bernie Rollinson sometimes says there's a pigness to the pig and a chicken to the chicken, although it's hard to pin that typically, it really informs people's understanding of what is ethically appropriate to do with respect to animals.

DR. VAN EENENNAAM:  I guess I have a question that was related to Michael's last slide about incorporating ethical and moral issues in the decision-making processes.  Are you aware of examples of that in either American or other law that incorporates that given the many different outcomes that you could when applying ethical thinking you can get a brown chicken, how people have ever done this or have they?

DR. THOMPSON:  Well, there are -- I think it's not that unusual in Europe to have at least an ethical advisory committee to the government or to the regulatory bodies that will deliberate on these things.  Now, you know, the sense in which those deliberations actually get incorporated into the regulations is often mysterious to me.

But, it does seem to make people happy in some sense, almost in a kind of ceremonial way to see that these things are being taken into consideration is kind of the relevant word; that there is some sort of official recognition that these are issues and some kind of public airing of, you know, the various kinds of pros and cons on these issues.

But, you know, at the end of the day these are judgments and I'm not entirely sure to what extent that these kinds of considerations have ever been decisive in any kind of regulatory decision.

MS. BRYSON:  I think I have a mixed question of law and philosophy and I'm not sure I can really articulate but maybe you could help me.  Most of the regulatory statutes that we have here in the United States are focused on health and safety and, so, the mission that's delegated by Congress to regulatory agencies is to make sure that things are safe.

And, so, it's interesting looking at Michael's presentation with the few comments from their research, in this particular area, religion and ethics play a role in the way people sort of view these sorts of issues because that's not something that usually comes up in other contexts.

And in the kind of legal system that we have, you could say on the one hand those questions are constitutional questions, they're questions for Congress to consider in the first instance and decide based on the public will, what is the right way to address those issues here.  Or, you might say other things.  And I just -- and I was sort of wondering if there was some sort of seminal works out there that discuss any of this that you have come across in your academic profession.

DR. THOMPSON:  You mean in terms of the relationship between the government and the -- one of the best ones is a report that was produced for the Pew Initiative.  It's just a paper by Sheila Jasanoff and it's on the web and I don't know if there are still any hard copies available, but, it is on the web.  And Sheila is a scholar at Harvard who has done a lot of work on comparative legal systems and had recently written a book that focuses not on agriculture but focuses much more on human medicine and compares the United States and Great Britain and Germany I think in terms of the way that they deal with these moral issues.

So, she's thought carefully about it although, again, not so much in the realm of food and agriculture. 

MS. BRYSON:  What's her last name?

DR. THOMPSON:   Jasanoff -- J-A-S-A-N-O-F-F.  And I think her work may be best along those lines.  

MS. TUCKER-FOREMAN:  Can I follow up on Nancy's because I think that's an important issue here and surely we usually think of the Congress as the group that makes decisions and yet the National Institutes of Health and the Department of Health and Human Services have had Bioethic Advisory Committees specifically whose focus is determining what's acceptable in human research and most especially given genetic research and there is -- the NIH committee is almost a regulatory body because you don't get NIH money if you're outside their circle of accepted projects and, of course, the White House Council on Bioethics.

And one of the interesting things about the Jasanoff paper is that they list the different ways and different kinds of bodies that have been instituted to address these kinds of issues.  Within the human research field there's some pretty strong government actions suggesting that this is okay and this is not, i.e., no federal money for human stem cell research at this time.

DR. THOMPSON:  I mean, the other thing I ought to mention is that there are places in the food system where I don't know if you want to call them ethical but they're clearly not scientific kind of judgments have been institutionalized.  I mean, we don't eat dogs and cats.  You can't put them in meat products, you know, and horses, actually a little thick, right, but, that still is kind of controversial, but, you know, those are not scientific judgments.  Those are judgments that we just have a pretty strong consensus on.

MS. BRYSON:  Those weren't made by regulatory agencies either.

DR. THOMPSON:  Well, I think they were.  I think that they were -- they're typically supported under the dictates that products have to be safe and wholesome as opposed to the safe part.  But, I think my understanding is that that's how that pretty much came about.

MS. TUCKER-FOREMAN:  There are no regulations covering the acceptability of wholesome of dog meat.

MS. BRYSON:  You could adopt them.

MS. TUCKER-FOREMAN:  You can't sell it for human consumption without running afoul of food safety.

MR. ROBL:  The question I have is and this has come up frequently in many cases incorporating ethical and moral components into the decision-making process.  While I always ask the question, if we're going to make a decision that's not going to be 25 individual opinions what is the process for doing that and often times it comes down to some component of the “weigh the good versus the bad” and when I think about that effectively the FDA is supposed to be doing that.

Now, simply because they're using scientific data that doesn't mean it's not ethical.  But, they are effectively making what could be considered an ethical decision.  Now it may be that there are components that you add to that decision-making process that are outside of just scientific components, but, the bottom line is any time you bring ethics and morality each of us has their own opinion of what those terms mean and what standards we would set and so you have to bring some process into that decision or else it becomes, well, it's basically used for and it doesn't necessarily make -- there is no such thing as a consensus, at least at some level.  Is there any model for that?

DR. THOMPSON:  You mean, in terms of regulatory decision?

MR. ROBL:  Well, yeah.  A regulatory decision that actually does something beyond say a scientific decision and has established a rigorous process.  That's the issue.

DR. THOMPSON:  I do think that some of the European kind of advisory committee on this would be true also of the Presidential Bioethics Committee processes accomplished something.  I don't know that they quite get you to a decision, but, what they do do is they put the processes offering careful argument in the public and that has a fairly significant winnowing effect.  There are some arguments that really just won't -- there are some views that are so far away from the consensus that they really just won't withstand any kind of grouping.

And, also, I think one of the things that I have always said is one of the problems in the biotech world is that the people that are for it don't ever make the ethical argument in favor of it.  I mean, that's the stuff that's missing from the public record and one of the things that I tried to do in this publication, in this presentation is say, look, there's a compelling animal welfare argument for doing it.  It may not be the decisive argument, but, you know, it's not as if there are not reasons based on animal welfare to pursue some of these things.  

So, I think that actually producing a public record where you have in a very visible way, I mean, the stuff is uncovered.  You can search the web and find tons of it.  But, having a kind of advisory committee accomplish it, it gives you a fairly concise, sometimes these things are still 400 pages long, but, still a fairly concise set of what some of the range of opinion is and what some of the reasoning is behind alternative perspectives on it is and I think that that's -- it's assuring to the public in itself.  It just indicates that these kinds of things haven't been swept under the rug or that it hasn't been left to power plays and interests that have at least been aired and I think that it also may actually be somewhat informative in the process of actually making that final judgment, which, I would agree ultimately it's going to be a judgment.  

DR. LAYTON:  I guess I wanted to know if you and your researcher have teased out for the difference between or what the issues are about animal cloning versus transgenic.  Because, to me, they're really two different things.  But, I wonder if you can explain what is that moral or ethical thing about cloning that you've seen.

DR. THOMPSON:  Yeah.  This is the very hypothetical and I don't think that as you get into the literature of, you know, people writing on the ethics of cloning you actually get even weaker kind of arguments against cloning than you get on what I'm presenting here for some of these biotech kinds of things and, you know, my sense is that it's actually the kind of people associate that within the cloning in a way that they don't necessarily associate these genetic technologies applied to animals with doing that.  I think people just -- partly because of the way that the announcement with Dolly came out and made it in the press.

But, you know, partially because of the way people understand reproduction and understand -- you know -- have a particular understanding of when life begins, whether that's an animal's life or a human's life.  I think a lot of cloning just really challenges those people and they don't know what to do with it and so it's disturbing to people.

You know, this idea that, you know, life begins at the moment of conception, I mean, you shouldn't be able to clone it if that's the case and so that really -- you know 

-- that's either got to be revised, which people don't want to do, or, there's got to be something sort of, you know, wildly unnatural and bizarre and exotic about cloning.

MS. SULTON:  Thank you very much.  Michael.

DR. SCHECHTMAN:  Yes.  I was going to say why don't we take a short break and we can come back for a brief period of general discussion if our last speakers are able to stick around.  If not, we can just have a little bit more general discussion on what folks have heard today and then we'll wrap up.


(Whereupon, a brief recess was taken)

DR. SCHECHTMAN:  So, I think perhaps what we ought to do for just a few minutes recognizing we're not closer to a charge now than we were before the speakers, if there's any more additional discussion on the topics that were heard today, things that people would like to say, people would like to get out their thoughts.

MR. BUSS:  We were talking earlier about getting feedback or information with Rebecca Bech.  Do we have that contact information buried somewhere in an email or how would we do that?

DR. SCHECHTMAN:  Contact information for Rebecca Bech.  I can give you her email address.  How would that be? I'll send it to the committee in an email.  Any other particular thoughts about transgenic animals today, additional overall impressions?  

MS. TUCKER-FOREMAN:  I thought Mike was still here if there were questions. 

MR. SLOCUM:  I don't have a question as much as I have a comment.  And I know you don't know what the Secretary's Office is going to do because we've just begun to think about this and deliberate about this.  Maybe it would help us better understand what's going to be the breadth of our discussion.  Are we going to wander over into the FDA stuff like we're prone to do at times or are we going to confine our discussions to what is actually specific to the USDA?

DR. SCHECHTMAN:  It's always been our desire to focus to have you focus on stuff that's specific to USDA.  We've been more or less successful in keeping to that desire.  Obviously it's what our committee -- it's specifically what's been in the Charter for the committee.  I mean, we clearly recognize that there are things that happen outside of USDA that affect our business, the day-to-day agriculture in general, the broad things that we're concerned with.

It will be our hope that we will be able to give you fairly specific charges and probably more than one of them.  There will be a couple of topics to talk about is my prediction.  But, I'm hoping that we can focus on aspects that really relate more to what -- you know, much more specifically to USDA.  Obviously USDA's concerned about what happens to agriculture and on farms so that's pretty broad, but, that's our general hope.

MR. SLOCUM:  Our hope would be that it would be the commercial or research setting; that it would actually be farm animals or animals --

DR. SCHECHTMAN:  Certainly it's animals.  We have no thought of talking about pests or things like that.  That I can say, Carol.

MS. TUCKER-FOREMAN:  Just for the record, USDA also has their responsibility for safety.  Safety of meat, not just agricultural production where half the budget goes to nutrition but is very relevant to this committee a very big responsibility for keeping poultry safe which I assume are within the purview of the committee.  

DR. SCHECHTMAN:  Absolutely.

MS. TUCKER-FOREMAN:  Thank you.

DR. VAN EENENNAAM:  I wonder one thing that hasn't been brought up today is what's being done in other countries and particularly Asia is working a lot in this area and maybe I would venture to say more likely a place where a lot of traits are being used and products are being developed.  And I just wonder whether food, meat, milk, or whatever from transgenic animals that have been developed in other countries into America, is there any U.S. role in that or is that only the FDA also?

DR. SCHECHTMAN:  It's a good question.  

MS. TUCKER-FOREMAN:  USDA has jurisdiction over safety of meat and poultry products imported into the U.S. and a rather detailed system for approving them.  I think that might be a interesting presentation from the trade office, the Trade Representative.

DR. VAN EENENNAAM:  Is meat cattle fresh or fish?

MS. TUCKER-FOREMAN:  It does not include fish.  Meat and poultry, pigs, lamb, duck, turkey.

DR. DYKES:  Carol, I'm just asking and I agree with you but the question I have is is that USTR or is that better FSIS?

MS. TUCKER-FOREMAN:  I referred the specifics about trade issues.  This could be well addressed by the USTR who might have better information.  The actual judgment about whether the product meet our safety standards is established by -- 

DR. DYKES:  But, you've got it going.  It's the trade aspect of USTR.  

DR. LAYTON:  Can I ask a question of Carol for qualification?  Fish of any type are fish if they're wild versus, for example, farm raised shrimp.

MS. TUCKER-FOREMAN:  The safety of fish is regulated by Food and Drug Administration.

DR. LAYTON:  Even including farm raised shrimp?

MS. TUCKER-FOREMAN:  Right.  Correct.  Don't ask me.  Hey, you know, don't expect rationality.  We just had a five year fight about biotech products and their originality.

DR. CARDINEAU:  I thought Fred Degnan's presentation was very helpful with regard to the four Acts, USDA's regulatory authority may impact transgenic animals, the Animal Health Protection Act and Welfare Act, and with damage control and stuff and meat and poultry that Carol talked about because I have to be honest with you, prior to that, I was sitting here wondering how we as a USDA advisory committee were going to address issues that from my perspective seemed to be controlled by the FDA so notwithstanding all of the second half of Fred's presentation that beginning section gave me some inkling of how we might actually be able to impact this decision-making process.

DR. SCHECHTMAN:  Yes.  The presentation will go up on the website.  I'll also mention, as was mentioned before, that the Pew Initiative did discuss animal biotech and I think provided you the link to that reference that that has some additional information about regulatory authorities that may exist.  

DR. MELLON:  It also discussed imports.  There's an import report.

DR. SCHECHTMAN:  I will send out some literature as well.

MS. BRYSON:  I think that if we do the charge from the Secretary's office on food issues, food safety issues of meat, poultry, would be very helpful to have a nuts and bolts presentation from FSIS on the equivalency process, how individual plants in other countries are listed and, you know, what goes on.  

DR. DYKES:  I was just going to ask a procedural question.  I'm just waiting for a list of the bios and I think all the copies are gone.  There weren't any back there today.

DR. SCHECHTMAN:  There were.  We ran out today.

DR. DYKES:  I requested a list of the current people with the bios. You had given at one point in time the contact information for all committee members.  If you could update that and give me a new one of those.

DR. MELLON:  It seems to me that one of the most challenging aspects of the set of issues that we are beginning to talk about is this notion and people on the one hand care a lot about the product.  They understand that it ultimately goes back through the commercial system to, you know, kind of research priority and yet as we talked about we don't have a comfortable forum in the United States or perhaps other places kind of taking on the full spectrum of issues that actually impact acceptance.

And, indeed, I mean, I really appreciate Paul's exposition of what some of these issues are and how complex they are.  They don't necessarily go in one direction or another and one of the great gifts to the world is to articulate what for some people are just visceral kind of feeling but they do articulate them in a way that you can begin to grasp them.  But, I'm just -- I don't know how far we can get so maybe it would be utterly fruitless, but, it's like some discussion of how in the U.S. with regard to animals we might have some discussion in some places about some of these broader issues might be useful because I fear this kind of notion that you can -- you know -- that the way our regulatory system is focused as it is solely on the safety, human safety, maybe some welfare and environmental issues will just leave out this other set of inchoate concerns.

And, you know, we won't really -- we'll perhaps miss an opportunity to kind of move the discussion forward.  Having said that, I don't exactly know what these places or dialogues or something might turn out to be, but, I think it might something that we might want to think about how we might talk about.

DR. SCHECHTMAN:  Well, in fact, to respond to that.  On the list of questions that had been passed out that I talked about about possible questions, one of those was a discussion about how you have a discussion on that.  I don't know that we will particularly come back for that but that is something, you know, is a question of interest.

MR. SLOCUM:  We won't even -- are you talking about the ethical and the religious?

DR. MELLON:  Ethical, moral, whatever that 

whole --

MR. SLOCUM:  Those things.

DR. MELLON:  Those things, yes. 

MR. SLOCUM:  I think it would be a useful thing if we could try to talk about.  

DR. MELLON:  Well, I really agree with you but somehow -- I mean, I agree with you.  You kind of walk through it and you think, God Almighty, I don't know what to say.  But, then you're left with -- well, you know, at least in one instance you're left with a technology that's not going to go anywhere, absolutely will not leave the dock because these kinds of things, whatever they are and whatever they are going unaddressed I would say they are -- you know -- they're going to block whatever might be done with this technology and I would also say to Paul, yes, you're right, these are going to make people turn around and look at whether we ought to be breeding dairy cattle the way we are, whether that's really good for their welfare and health.

It will have some others going the other way, but, I do think in terms of this technology the inability to even try to take on those issues I think pretty much spells the death for at least for the short term.  

DR. LAYTON:  I have a question.  It's kind of a fact thing.  I understand from Fred's presentation and from Fuller's information.  Where is it in that suite of things that you talked about in reproductive technology that would come under sort of the biotech regulations?  For example, I was intrigued by your ability to look at and scan the cells, you know, a cell for marker-aided selection kind of stuff and split and have multiple, you know, twin births or something like that, and that kind of is cloning.  But, is that regulated under biotech because there's no transgenic or anything like that and I wasn't sure under the USDA world or the FDA world where it is all of a sudden it gets regulated.  Is there a point where it gets regulated or it doesn't?

MR. BAZER:  Jim might correct me, but, historically I think it gets regulated once we switched from doing it splitting or using nuclei from blastomeres.  The nuclei from blastomeres do not need to be reprogrammed.  You don't have to have all the DNA reprogrammed.  But, then when we use nuclei from somatic cells as a source of DNA it has to be reprogrammed by factors from the enucleated oocyte.  I think that's -- it seems to me that's where the regulation comes in.
MR. ROBL:  I think what happened was it wasn't necessarily a technology shift, it was an awareness shift because cloning research has been going on for a good ten years or more and nobody had ever even thought about regulatory for putting a cloned animal into the food chain.  It's just they're identical and it wasn't an issue.  With the advent of Dolly the sheep and a lot of awareness then all of a sudden the idea came about that, gee, what happens with these animals and when they go into the food chain.

And, so, I think it was more an awareness issue.  To tell you the truth, I don't even know if I cloned from a blastomere I think -- I don't think there are any regulations from that, but, I don't know what the setoff would be.  

DR. VAN EENENNAAM:  I have an answer to that and that is blastomeres are not regulated and somatic nuclear transfer clones are.  So, if you used somatic nuclear cell transfer for cloning, the Dolly type of adult cloning, and technically I'm not sure the regulatory phrases for having any control over even somatic cell transfer clones either because they're not genetically recombinant DNA engineered in the sense they're usually treated.

MS. TUCKER-FOREMAN:  In fact, FDA is in the process of determining that it requires no regulatory process other than good laboratory practices.  That is why they have the risk assessment statement out there.  Once they had that made final the decision will be it does not require further regulation.

DR. LAYTON:  So embryo splitting does now.

DR. VAN EENENNAAM:  I guess to that point and I'm not sure everybody knows the distinction there, somatic nuclear cell transfer clone and nuclear blastomere clone and there are over 1,200 to 1,500 nucleus transferred into blastomeres that were registered in the Holstein Association in 2002 so there's a lot of cloning in the food supply that are achieved through nuclear transfer that happen to come from embryos.  So, I guess the question I have when I was watching your talk is, how you get around that then just to clone your animal and then some embryonic cells from the clone and then clone that and you grow a nucleus and an embryonic transfer clone and then you have no problem anymore.  In other words, re-derive your animal one time and take the cell that’s an embryonic cell instead of a differentiated somatic cell and away you go.

MR. BAZER:  You read the regulations too that stem cells -- you know -- there are certain number that migrate into the mother called micro chimeras. I think you had to get permission from FDA to make a decision on the recipient.

MR. ROBL:  The other thing is what's actually a regulation versus their strong advice and, so, the whole cloning thing I'm not sure a regulation is the strong advice.  It's a voluntary moratorium.   But, for our purposes, for when we first started doing transgenic, taking the recipient animals, in other words, the surrogate mothers for those embryos, you could put those into the food chain without any problem.  In fact, you know, the FDA said no problem.  Then at one time, because I think it was a public discussion issue that came up they said no, you can't do that.  And, so, at that time then we had to go through and effectively qualify that to demonstrate that we could just have no cells coming from the fetus getting into the recipient before we could send that animal to slaughter and into the food chain.

So, there's a long regulatory process for us to be able to do that.  Now, I don't know whether that was a true regulation or whether there was a strong opinion.  Our view is if it's a strong opinion from the FDA we abide by it.  We look at it as a regulation so we do what they tell us to do. It doesn't necessarily make sense.  We don't necessarily understand it, but, the bottom line is you got to abide by the regulations ultimately.  

MS. TUCKER-FOREMAN:  Yes.  I want to take a step back to the conversation we were having about how do we even begin to talk about moral and ethical things.  I'm sorry Mr. Thompson has gone.  But, the fact is that we have to look at the context here.  From the beginning of recorded time there have been moral and religious and cultural restrictions on what people eat and has nothing to do with diet, it was tradition.  And that has been a major factor in how we eat and what we eat.

What happened in the last 25 years is obviously over time we've got more and more of a science base for creating food but with the advent of the world trading system and the hope of peeling away with restrictions on food trade we tried to set forth some very specific science-based boundaries for what we could keep out and what we couldn't keep out and still be operating within the world trading system.

And, so, we began to shift to what we hoped was a science-based system to get rid of all of those excuses that the Dutch used to keep the English cheese out of Holland, you know.  And, to an extent the public has not been willing to go along.  The essence of the WTO's decisions about food was that you could treat food like widgets and we have learned that there are some reasons why people are unwilling to stop eating one thing or to begin eating another that has absolutely nothing to do with science.

And part of this process we've been through is to push back against what I think is an inevitable movement forward, that is, a world trading system.  But, I think what we're doing is that we're trying to come around and deal with some of the details of a world that has changed a lot since 1950-51.  I think that if these things are going to ever be accepted by American consumers we have to have a conversation about moral and ethical or cultural or people are uncomfortable saying moral and ethical and religious, I don't know why they are, but, if they are we can talk about cultural issues, Paul.

MR. ROBL:  Sure, you have my permission.

MS. TUCKER-FOREMAN:  So, I think that the notion that we will make decisions about what we eat based only on science has turned out to be just something that's not a realistic expectation.

MS. SULTON:  We'll have two more and then we'll wrap up.  

DR. CARDINEAU;  In relation to Fred's talk and talking about it today I was intrigued by the overlap between the Plant Protection Act and the Health Protection Act.  We talked about vectors and viruses being considered.  Do you have to get regulatory approval for your transformation experiments using virus vectors?

MR. BAZER:  We do have to get permission.

DR. CARDINEAU:  But the FDA is not -- do they inspect your facility?  Because, for me, the USDA has come and inspected our facility to make sure that we have all the contained things in place that are grown in chambers are okay and our greenhouses are okay, that vectors in plants can't escape and so forth.  I mean, as long as I don't grow anything outside.  So, what sort of oversight do you have?

MR. BAZER:  Because we only work in the first 30 days.  So we have to -- it's part of our program to indicate that the animals are going to be within that time frame and we utilize the animals at the end of day, end of the experiment and that's the control even though we had to euthanize the animals so that's the control point for those kind of experiments.

DR. SCHECHTMAN:  I think what I really want to do first off is to thank everyone for staying later than usual for what's been an interesting discussion.  The attrition rate is much lower at the end of the meeting, when I know people have flights, than usual. I want to thank you all for doing that and for giving us some interesting ideas to bring back.  I think I also really want to reiterate again how pleased I was to see all the hard work and consensus building yesterday that took place to move us to the step of just working through the final details to get the next paper completed and off to the Secretary.

What we hope to do is to have the entire committee process that's involved with having documents completed by the end of January and then the issue for us is going to be to get on the Secretary's calendar to be able to present that to the Secretary as the next completed item on the now growing list of things that you all have managed to do.  Do you have any --

DR. LAYTON:  Yes, I want to do a little housecleaning.

DR. SCHECHTMAN:  I do have one other.

MS. TUCKER-FOREMAN:  Could we give the presentation to the Secretary in conjunction with our next meeting?

DR. SCHECHTMAN:  I think it would be a great thing. I don't -- I can't guarantee I'm going to be able to get the Secretary to our meeting or that when he's available will be when the committee's available because I can't guarantee but I'll certainly try to arrange that.

MS. TUCKER-FOREMAN:  Given that we have a long advance period usually for scheduling part of our meetings if we knew it was going to be in March or April then we could or might have better luck at least suggesting there's a hole there.

DR. SCHECHTMAN:  I'll simply try.

MR. JAFFE:  By the way, when is our next meeting?

DR. SCHECHTMAN:  We will send out calendars immediately.  It's about three months away.  The other thing I should note that we didn't hear a lot about it yesterday, I'm sure that there are going to be a few members, I'm not exactly sure who, since I don't have the list of materials that have come in from people who are -- for those people who are on the committee I want to just again express our really sincere thanks for all the work that everyone on this committee does to help us go forward, reach consensus, we get out of your collective wisdom and your disagreements and your agreements.

So, when I have more information about who has not reapplied I will let folks know.  If you wish to have contact with them you can let people know.  But, again, thanks to everyone and I'll turn it back over to Pat.


(Discussion off the record)

DR. SCHECHTMAN:  You will be getting your calendars as soon as we can.  We're adjourned.  Thank you very much.

(Whereupon, at 3:56 p.m. the meeting was adjourned.)




