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(Jury enters courtroom.)

THE COURT: Welcome back, Ladies and Gentlemen.

=

r. Wisner, do you wish to recall Dr. Portier?
MR. WISNER: Yes, your Honor. At this time, I
recall Dr. Portier to the stand.

(Christopher Portier takes stand.)
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1 THE COURT: Good afternoon, Dr. Portier. If
2|you'd please return to the witness stand.
3 And, Ladies and Gentlemen, Dr. Portier remains
4under oath.

13:37:21 5 MR. WISNER: Thank you, your Honor.
6 THE COURT: All right. Mr. Wisner, you may

7Tlproceed.

9 DIRECT EXAMINATION (Continued)

10(BY MR. WISNER:

11 Q. Did you have a good lunch, Doctor?
12 A, Sorry?
13 Q. Did you have a good lunch?
14 A. Yes. Thank vyou.
13:37:32 15 Q. All right. Good.
1o All right. Just before we ended off, we were

17|talking specifically about the reactions that you

18|experienced after the IARC Monograph was issued.

19 Do you recall that, Doctor?
13:37:48 20 A. Yes.
21 Q. And we discussed that there had been, sort of,

22]lan outcry that emerged following the classifications?

23 A, Yes.
24 Q. And I think you testified you weren't sure where
13:37:58 25|that came from; right?
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A. Correct.

Q. Okay. I'm going to show you a document that's
in evidence. Exhibit 292.

A. OQkay.

Q. This is a document that came in earlier in the
trial, Doctor. And as you can see, the first page is
dated February 23rd, 2015, and it says, "Glyphosate and

IARC."
Do you see that?
A. Yes.
Q. All right. Now, if we go down this document, I
just want to show you -- now, Attachment A to this
document says, "Preparedness and engagement plan for IRAC

carcinogen rating of glyphosate.”
Do you see that?

A. Yes.

Q. And (inaudible) February 17th, 20157

A. February.

Q. It's back far enough; right? Right here
(indicating) .

A. Yeah, I see it. It's one at the top, too,
February 23rd.

Q. Yeah. And this is before the IARC actual
classification; correct?

A. Correct.
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1 Q. Okay. And then down here it says, "Inform,

2|linoculate, engage in industry partners.”

3 Do you see that?
4 A, Yes.
13:39:04 5 Q. All right. This is the part that I wanted to

6lshow you. Sorry. It's at the bottom of this page.

7|Post-IARC.

8 Do you see this section, Doctor?
9 A. Yes.
13:39:14 10 Q. And it states: "Orchestrate outcry with IARC

ll1|{decision, approximately March 10th of 2015."
12 A. Uh-huh, vyes.
13 Q. As part of your work on the IARC panel, did you

l4|keep in touch with some of the Working Group members

13:39:31 15]lafter the classification?
16 A. Yes.
17 Q. And do you understand whether or not they were

18|sent letters or intimidated in any way by Monsanto or

19|(other organizations?

13:39:43 20 MR. GRIFFIS: Calls for hearsay, your Honor.
21 THE COURT: Sustained.
22 Q. BY MR. WISNER: As part of your work, have you

23lhad to consult with anyone from the IARC program to
24|lrespond to subpoenas or requests for information?

13:40:12 25 A. I have talked with IARC on those issues.
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Q. You personally have?
A. Yes.
MR. GRIFFIS: I apologize. This is the subject
of a motion in Iimine.
THE COURT: Mr. Wisner, do you wish to move on?
MR. WISNER: Was the motion granted?
MR. GRIFFIS: Yes.
THE COURT: Counsel, do you wish to approach?
MR. WISNER: sure.
(Sidebar discussion.)
THE COURT: All right. You may continue,
Mr. Wisner.

Q0. BY MR. WISNER: Following this outcry, Doctor,
do you know i1if the TIARC director issued a letter
responding to these criticisms?

A. Yes, he did.

Q. And have you read that letter?

A. Yes, I have.

Q. And have you considered it?

A. In what I've done here?

Q. Yeah.

A. Partially, but not totally.

Q. But there's portions of it you did read and
consider?

A. Yes.
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Q.

your second binder, Volume 2.

Are you there, Doctor?
A. Yes, I am.
Q. Is this a fair and accurate copy of that letter?
A. Yes. This is the -- the letter the directors
sent to the governing council and made public. Made
widely public.

Q.

anyone to see?

A,

Q.

A,

Q.

front, does this appear to be a fair an accurate copy of

that later letter?

A,
Q.
of TARC.
A,
Q.
capacity
A,

Q.

working at IARC; correct?

I'd 1like you to turn to Exhibit 793. It's in

And it was published online and available for

Correct.
And this is the one that you reviewed, sir?
Yes.

And, obviously, minus these redactions at the

It appears to be, yes.

And to be clear, it was written by the director
Who is that?

Chris -- Chris Wild.

And Chris Wild wrote this letter in his official
as the IRAC director; is that correct?

That's correct.

And this was made in the regular course of his
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A. Correct.

MR. WISNER: Your Honor, at this time I move 793
into evidence.

THE COURT: Any objection?

MR. GRIFFIS: Objection of hearsay, your Honor.

THE COURT: All right. Then why don't we take
this up at a later time.

MR. WISNER: So don't discuss the document, vyour

Honor? I want to make sure I understand what the ruling

is.
THE COURT: Yes. Not at this time. It's not inl
evidence.
Q. BY MR. WISNER: All right. Let's get off of
IARC, Doctor. Let's take about the science. What --

what were you asked to do in this case?

A. Originally I was asked to provide expert
scientific opinion to the law firm that I contracted with
about the science related to glyphosate.

Q. And were you asked to determine whether or not

glyphosate or Roundup can cause non-Hodgkin's lymphoma?

A. Not originally.

Q. Okay. But at some point were you asked to do
that?

A. Yes, 1 was.

Q. And did you go about trying to answer that
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question?

A. Yes, I did.

Q. What did you do to examine or come to an opinion
about that question?

A. Say that again.

Q. What did you do to arrive at or come to a
conclusion -- an opinion about that question?

A. I did a systematic review, study of the
literature. I looked for all possible publications, both
in the peer-reviewed literature and anything else that
was availlable through regulatory sources, et cetera.

I read all of that material that I found
relevant and then used what's called the Bradford Hill
criteria to walk through all of that science and come to
a conclusion about the causality.

Q. And when you looked at all this different
science and studies, did you look at things that IARC did
not look at?

A. Yes.

Q. What did -- what else did you look at that IARC
did not look at?

A. Well, there were -- at the time of the IARC
Monograph meeting, there were studies that were
unavailable to them in enough detail for them to review

and act on 1it.
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In my review, having combined information from

multiple sources, as well as those studies that IARC
decided not to do, and not being required to have it 1
the public domain in my review, I reviewed those studi
as well.

These are cancer studies in animals that are
proprietary to the industry. And genotoxicity studies
again, proprietary to the industry. And then any new
studies that came out since the TIARC review.

Q. So let's break that down just quickly.

So IARC, you said, only looks at stuff that's

publicly available; is that right?

A. That is correct.

Q. Why 1is that?

A. Because they have a very strong belief in
transparency. They are a public agency. They feel th
their scientific reputation is -- it's important to th

scientific reputation to be transparent in everything

they do.
Q. And you weren't bound by that requirement in
your assessment; is that right?

A. That is correct.
Q. And so you got the chance to look at, you sai
proprietary studies; correct?

A. Correct.

n
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1 Q. To be clear, we're talking about studies that
2|were done by industry that just weren't publicly
3lavailable?

4 A. Well, parts of them were publicly available but

13:46:09 5|lnot in a form with enough detail for IARC to feel 1like

6|they could review them.

7 Q. And since you are obviously a part of

8llegislation here, you had a chance to, sort of, look at

9lstuff that IARC didn't have a chance to look at; is that

13:46:22 10| fair>?
11 A. Partially fair. I mean, many of the
12|documents -- IARC does not generally reference articles

13|where someone else has reviewed the literature and come

1l4({to a conclusion. The whole purpose of the IARC Working
13:46:39 15(Group is for them to come to a conclusion.

16 But some of those reviews contained appendices

17|that had raw data that, given time, the IARC Working

18|Group could have potentially used. Again, doing

19|everything I did. So 1t was there. They looked at the
13:46:56 20|lreview articles but not at the appendices.

21 Q. So to come to your opinion in this case, you

22|lwent and looked at studies that IARC did not look at; 1is

23|that fairz

24 A. That is correct.

13:47:07 25 Q. And what percentage? What are we talking about
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here in volume?
A. In terms of the full -- full -- oh, 5 percent?
Q. Five percent of --
A. The whole set of science.
Q. What did you look at?
A. That IARC did not look at?
Q. Oh, okay.
A. No. The part that I looked at that IARC didn't
look at was probably 5 percent of everything I looked at.
Q. Okay. So about 95 percent of the same, but you

looked at about an additional 5 percent; is that correct?

A, Correct.

Q. All right. So I understand IARC has these
different categories of information. You know, animal,
toxicology, epidemiology, mechanistic studies. Did you
take a similar approach in your evaluation?

A. Yes, I did. All -- all reviewers generally take
that approach.

Q. Okay. And why 1is that, Doctor?

A. Because they're separate science. They -- they
really complement each other, but you have to have, sort
of, a different kind of scientific framework to look at
each of those three sections.

Q. So let's talk about the three sections. Start

off with toxicology. Please explain to the jury what an
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animal study 1is and how it's performed.

A. So, generally, to assess the chronic effect of
chemicals in humans, we use what's called an animal
carcinogenicity study. These studies are typically done
in rats and mice. They're typically done for
approximately two years. Some of the ones we're looking
at are 18 months.

The rats and mice will generally live about
30 months if they're left to go to the end of their life
span.

Let me take this out. Sorry. My -- I have a

bit of a cold.

Let see. So length of time. The animals are
from one colony. So basically you have these companies
that grow these animals for this type of laboratory work.

And when the study gets ready to be started, they want to
choose animals that were all born at approximately the
same time, in the same facility, under the same
conditions, so that there's no problem with "I got
animals from here and here, and they gave me different
answers."

So basically everything is controlled. The
animals go on study when they're about six weeks of age.
That's because that's when rats and mice reach puberty.

That's sort of the end of puberty time for them. They're
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beginning to become adults. So it's intended to be like
the adult lifespan of the animal.

They start exposing them at that point. In all
0of the studies we have here, they mixed the chemical in
food, and the animals eat it every day for their entire

two years or 18 months.

Again, during that time, everything is
controlled in these laboratories. The amount of time
they see light, the amount of time they see dark, the

water they drink. Everything they can possibly control,

they control in these studies.

At the end of this time, they kill any animals
that remain alive. Many animals die during the course of
the study just from natural problems in the animals.

Every animal that dies -- in most study, not all of the
studies we're looking at -- they go in and pathologists
review all the tissues in the animal and look for cancer.

Both for large tumors that they can see, as well as they
slice the tissues and look in the microscope to see if

they can see smaller tumors in these tissues.

That -- so the first phase takes about two
years. That phase takes about half a year to a year,
depending on how big the study is. It takes a lot of

time to read all these slides.

After that, it goes to the, sort of, statistical
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toxicological group who then analyze it, interpret 1it,

write the report. Then that's the end of it.

That's a typical animal cancer study.
Q. In that study, there's a control group; 1s that
right?
A. Oh, right. I'm sorry. I didn't cover that.
A typical study -- in fact, virtually all the
studies we'll look at here -- had three groups of animals
that were exposed to glyphosate and one group of animals

that were not exposed to glyphosate.
These amounts lived under the same conditions.
They just didn't get the glyphosate. Ate the same thing,

except no glyphosate in the food. The doses given to the

other animals went from a low dose to a high does. So
you could look at: Does the risk of cancer increase as
you 1increase exposure?

And most of the studies have between 50 and 75
animals in each of these exposure groups. Most studies
use males and females. And 1f you're looking at
glyphosate as an agency or something like that, vyou

usually do rats and mice, males and females.

Q. And, Doctor, earlier today you testified that
cancer's pretty rare. How can you find out there's
cancer in mice but just looking at 50? How does that

work?
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1 A. So these studies are intended to -- for two
2|purposes. One 1is: Can 1t happen? Can you see this in

3lthese animal populations after they're exposed?

4 And the second purpose is to estimate risk in
13:52:58 5(human populations if there's no good epidemiology to do

6lthat from. So there are two purposes.

7 For the first purpose, if you believe that the

8lrisk of cancer increases with the risk of exposure, then
9lto make the best possible study, you want the highest
13:53:14 10|exposure that the animal can take without it causing
lll]other problems to the animal.
12 And so what you do, typically, is you do a
13|three-month study instead of a year study. And you take
14fa bunch of doses and feed them to some animals for three
13:53:34 15(months. And then you look to see how the animals handle
l6|the food. Did they lose weight? Did they get sick?
17|Were there toxicological changes of concern? And you
18| find an exposure where none of that happens.
19 And then you take that exposure as your maximum
13:53:50 20]lexposure, and you run it for two years in the animals and
2l|lthen lower doses.
22 The reason you do that is because -- what you're
23|interested in, of course, in human populations is much
241lower exposures. But you're also interested in human

13:54:06 25|risk in the range of 1 in a million to 1 in 100,000 to 1
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1{in 10,000. And we can't use that many animals to get at

2lthat type of risk.

3 And so you don't do studies at human exposure

4dl1levels. You extrapolate them. You take what you see in
13:54:25 5lhigh doses, and you draw a line or some other technique
6|to get you into the low region. That's how you estimate

7lhuman risk.

3 Q. And that maximum dose that, I guess, the mouse

9lor rodent can take before, essentially, dying, what's
13:54:41 10f{that called?

11 A. TIt's called the maximum tolerated dose. And

12|there are guidelines that all the agencies follow that

13|describe how to find that maximum tolerated dose and how

l4|to evaluate it to make sure you didn't go too high in the
13:54:56 15lanimals.

16 Q. Doctor, if the study doesn't reach the maximum

17|tolerated dose, or the MTD, how can you learn anything

18| from that study?

19 A. Well, it depends. If the study actually shows a
13:55:09 20|cancer risk, then, of course, you're going to learn
21|something from that study, because it's positive. Even

22|lthough it wasn't the highest dose the annual could
23|tolerate, you're seeing cancer at these lower doses.
24|That's good enough.

13:55:24 25 On the other hand, if you use too low of a dose
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and you see nothing, that could mean that you were in a
probability arrange that you just wouldn't see. You'd be
unlikely to see an extra animal with a tumor. Because
the risk to the animal -- let's not worry about humans
yet -- might be 1 in 1,000 or 1 in 100. If it's that
small of a risk with only 50 animals, I won't see it.
It's unlikely I will see it.

Q. So the rule, then, is: Even 1f you haven't
reached the MTD, if you see a risk, that's a problem. If
you don't see a risk, you're not safe yet.

A. Correct. Well, I wouldn't say not safe.

Q. Failr enough.

A. The purpose of these studies in a regulatory
context, like it 1is here with pesticides, is they --
they —-- there's a debate. The debate goes on in the
scientific literature. And that's what set up these
guidelines. And basically the guidelines are there to
say this is the minimum amount of information a
regulatory authority needs to make a determination of the
safety. Now, if it's entirely negative, the agency will,
of course, determine it's safe and let it on the market.
But they come back and look at it again and again and
again.

But it's the minimum amount of evidence. So

that's why these cancer studies. They're part of that
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llminimum amount of evidence.

2 Q. What is a historical control?

3 A. OQkay. So when you -- when you do these animal

4{cancer studies, every once in a while you see a tumor
13:56:58 5lyou’'ve never seen before in your entire 1life in that

6lanimal.

7 So, for example, NTP, where I worked, we saw

8losteosarcomas in the leg of a -- in the muscle of a leg

9lof a mouse exposed to fluoride.

13:57:18 10 MR. GRIFFIS: Doctor?
11 THE WITNESS: Too much?
12 MR. GRIFFIS: What is that?
13 THE WITNESS: Fluoride?
14 MR. GRIFFIS: No.
13:57:25 15 THE WITNESS: Osteosarcoma. So it's a bone

16| tumor.

17 MR. GRIFFIS: Okay.

18 THE WITNESS: But it appeared in the muscle

19|tissue, which made it extraordinarily unusual. So we
13:57:32 20lwent and said, okay, we've done a bunch of these studies

21|in this animal. For the last five years, we might have

22|ldone 40 studies. And each one of those studies has a

23|control group. And each control group was treated

24lexactly the same as the one we're doing now.

13:57:47 25 So we go group them together and say, how rare
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is this tumor? And in this case, having never seen 1it,
it's extremely rare. So then the causation argument:
Did this chemical cause this tumor? 1It's very high.
Because you've never seen it, it has to have been due to
the chemical.

So in most studies -- 1in most interpretations of
cancer studies, if you have a tumor that occurs less than
1 percent in the animals, it's considered a rare tumor.
And when you see those tumors, you go back to control
data sets that were treated the same way, over a period
of time not too far away from what you're looking at now,
and you look to see how often that tumor has occurred,
and then you compare that information to what you see in

your current study.

Q. BY MR. WISNER: But from looking at controlled,
what's better: The concurrent control in the study or
the historical controls?

A. In every guildeline that's out there that I've
read, the concurrent control is always the best. The
reason for that is because at this time, during this
period, they were exposed to exactly the same thing as
the treated animals. So they're always the better
control.

But 1f you see these rare tumors, then you

really have to have something else to make a decision.
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Because statistically, you'll never see them.

If I see 2 out of 50 wversus 0 out of 50 in the
controls, that's not statistically significant. It never
will be. But it could be biologically significant if

it's never been seen before.

Q. So, for example, in that case, you found two in
a high dose, zero in the concurrent control. That,
itself, is not statistically significant?

A. Not at all.

Q. But if the historical control tells you that the
incidence of that tumor is 1 out of a million, right, the
fact that you saw 2 out of 50, what does that tell you?

A. That the probability of seeing that is
virtually O.

Q. Okay. All right. So how many rodent studies
did you consider for this case?

A. I think -- it's hard to say without looking at
my document. I think it was 21 or 22 studies.

Q. And, I'm sorry, when I say "rodent studies,”
that's probably too general. I mean long, chronic
carcinogenicity studies in mice or rats.

A. Correct. And that's 21 or 22 of them. I'd have
to look back.

Q. But of those, how many were of sufficient

quality to actually be examined by yourself?
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A. So, yeah. There were several studies that I
discarded as not being of sufficient gquality.

I ended up with 13 studies that I felt were
sufficient quality: Seven in rats, five in mice. And
then one study that's known as an initiation promotion
study. A different type of study.

Q. Okay. So let's start off with the mice.

I understand we prepared a demonstrative here to
help us get through this relatively complicated topic.

Please turn to exhibit --

MR. WISNER: Well, your Honor, actually,
permission to set up the demonstrative?

THE COURT: Any objection?

MR. GRIFFIS: No, vyour Honor.

THE COURT: All right. Very well. Is it marked
as an exhibit?

MR. WISNER: Yes, it is. I have to look at it.
ITt's Exhibit 1020.

Q. All right, Doctor. I'd like you to come off the
stand and use these markers to help us walk through this
chart. Okay?

A. TI'll need my notes.

Q. Sure. You should probably use black, so you can
see much more --

All right, Doctor. So what are we looking at
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here? What is this a chart of?

A. So these are the five different mouse studies
that I looked at. Each one was done in a different
laboratory. Fach one was done in different years. These

first four were done in exactly the same strain of mouse.

So mice --

Q. Sorry, Doctor. Stop. I don't think some of the

jurors can see. I'm going to bring this up much closer.
All right. Continue.

A. So mice are like cats. You know, cats come in
different types of cats. You have your tiger-looking
cat, your black cat. There are different strains. It's
the same with mice.

But in laboratory studies, they're very, very
carefully breeded and controlled as to which mice you
look at. So that one laboratory using this mice, this
laboratory using it, they should get the same basic
results. So you try to keep them clear.

These are all CD-1 mice. But CD-1 mice also
have substrains. So it's not just one type of CD-1 mice.
So these -- some of these have different substrains. But
the idea is they're approximately the same animal.

This study went for two years, these two studieg
(indicating) . These two studies went for 18 months

(indicating) . So we have to look at them differently,
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because an 18-month old CD-1 mouse is more in the range

of a 50-year old, person. Whereas a 24-month-old mouse
is more like a 60-year-old or a 65-year-old human. S0
we're going to consider them separately.

This is a different mouse. This is a Swiss
Webster -- new mouse. Well, Swiss Webster mouse. And so
they did a different study.

Q. All right. So these different columns represent
different studies; is that right?

A, Correct.

Q. And they have dates underneath them. The
earliest one on here is what date? I can't see.

A. 1983.

Q. Okay. And then the last one is 2000 --

A. 20009. They're not in chronological order.
They're in biological order.

Q. Okay. And which ones of these were actually
conducted by Monsanto?

A. Sometimes I don't know these things. I think
the Knezevich & Hogan.

Q. Okay. We'll deal with that later. All right.
Fair enough.

So these different boxes underneath here reflect

what?

A. So each box is a different tumor where some sort
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of statistically significant finding exists that says
there's an association between glyphosate and this tumor

and this study and these animals.

There are two ways in which we do that. One 1is
trend test. And what a trend test -- remember, I said
they do multiple doses, starting at the lowest dose going

to higher dose.

So what a trend test does, it says: Okay, I've
got these data points. Let's put a line through the data
points -- am I doing -- let's do it this way. It's
easier.

You fit a line through a data point, and the
line has a slope. You know, this has a slope of 0
(indicating) . It's flat. And you can measure by drawing
that line the size of that slope.

And what the statistical test does is tells you
if that slope is bigger than 0. It gives you a
probability that that is bigger than 0. Roughly.

A dose test is where you take each dose group
and compare it to the control separately. So you looked
to see 1f the lowest dose is -- response is bigger than
control, the next dose is bigger than control, et cetera.

And so you have, in this case, three tests for
dose and one test for trend in each sex species group for

each tumor.
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Q. Doctor, gquick gquestion: What is the wvehicle
exposure for these animals?

A. Food.

Q. Okay.

A. Meats in their food.

Q. Okay. And does that mean you're only looking at

it from a dietary perspective, or are there other type
of exposure as well?

A. Well, when an animal eats, rats and mice, the
groom themselves as well. So they don't just get
internal exposure in the stomach. They will get expos
on their skin. Less, but, nonetheless, it's there. A
also, the feed itself, sometimes when they eat they
inhale the dry food. So they might get some of it in
their lungs as well.

Q. All right. So let's go through some of these
studies. Let's start with the first one in 1983,
Knezevich & Hogan.

A. OQkay.

Q. This is one of the original registration studies

for glyphosate; is that correct?

A. That is correct.

Q. And, also, another important thing. Do any ©
these involve Roundup?

A. No. These are all pure glyphosate.
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Q. All right. So what did we find in the Knezevich
& Hogan study?

A. Well, the original evaluation of the data --
it's a complicated story, the Knezevich & Hogan. The
original data came in. See here, I have kidney
carcinomas and -- or adenomas. A kidney adenoma is a
precursor to kidney carcinoma. And so it's like you're

getting a lesser tumor, and then you get the really bad

tumor. Okay?
And so when you look at the animals, you try to
decide whether this bump or tumor that I'm seeing 1s an

adenoma or a carcinoma, so you can look at the
progression.

So the original Knezevich & Hogan data was
adenomas found in the kidneys of the animals. If I
remember correctly, there were 50 or 51 animals per
group. It was males only they saw this in. And what
they saw was none in control, none in the low dose, one
in the middle dose and three in the high dose. All
kidney adenomas.

Q. When that data first came in, what was the EPA's

assessment of it?

A. The EPA's assessment of that data was that it
showed a positive association -- causal association
between glyphosate and kidney adenomas in this mouse.
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Q. Are you familiar with the term "oncogenic"?

A. Yes.

Q. What does that mean?

A. Causes cancer.

Q. And wh