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581
PROCEEDI NGS
(9:02 a.m)

SPECI AL MASTER HASTI NGS: Good norning to
everyone. To those of you at home, we're ready to
start the proceedings this norning.

"Il start with just a housekeeping matter
especially again for those people foll ow ng al ong on
the phone conferencing. |'ll note that yesterday on
our website appeared the list of the expert w tnesses
for both sides who will be testifying, including their
nanmes and specialties, so that's available on the
Auti sm Proceedi ngs portion of this Court's website.

| also note that the parties did give nme
yesterday further word on the expected, though no
certain, witness order. Qur understanding is that
today will be the testinony of Dr. Hepner and Dr.
Kennedy. Tonorrow we will have Dr. Byers and Friday
Dr. Kinsbourne. Those are all Petitioners' experts.

Next week we will start the Respondent's
experts, and the expected order is Dr. Fonmbonne and
Dr. Cook on Monday, Dr. Wznitzer, Dr. Fujinam and
possibly Dr. Brent on Tuesday, on Wdnesday Dr.
Bustin, Dr. Ward, Dr. Zi mrernman, on Thursday Dr.
McCusker, Dr. Gershon and Dr. Hanauer, and on Friday
t he schedul e of witnesses are Dr. Chadw ck, Dr.
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HEPNER - DI RECT

Fonbonne once again, and on Monday of the third week
Dr. Giffin. These again are subject to change, but
this is the expected wi tness order.

Now | et me then ask the Petitioners' counsel
which witness did you want to start with today, Ms.
Chi n- Capl an?

MS. CH N CAPLAN: That would be Dr. Hepner.

SPECI AL MASTER HASTINGS: Dr. Hepner? Ckay.
Dr. Hepner? Could she take the stand at this point?

Thank you, Dr. Hepner. Could you raise your
right hand for ne, please?

Wher eupon,

KAREN HEPNER

havi ng been duly sworn, was called as a
wi t ness and was exami ned and testified as foll ows:

SPECI AL MASTER HASTI NGS: (Ckay. And pl ease,
counsel and witness, please do speak up. Cccasionally
we're having still sone conments from sone of the
people trying to listen in that it's alittle bit
faint, so do your best to speak up.

Thank you very nuch. Go ahead, Ms. Chin-
Capl an.

DI RECT EXAM NATI ON

BY M5. CHI N- CAPLAN:

Q Coul d you kindly state your nanme for the

Heri tage Reporting Corporation
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record, please?

A Kari n Hepner.

Q And, Doctor, could you just give a brief
description of your educational background from
col | ege onward?

A Sure. In 1994, | graduated from SUNY
Uni versity, at which tine | began working in a
mol ecul ar di agnostics |ab at New York Hospital Cornel
in New York. In this lab | started working on PCR
based techni ques and some of the techni ques that we'll
be di scussi ng t oday.

Then | moved to southern California and
worked in a | ab, a pathology [ab at UCLA, where |
hel ped design a technique for in-situ am nos for
chem stry | ooking at KSHC or Human Herpesvirus 8 in
Al DS | ynphona patients.

| began graduate school at UCLA in 1997
where | got ny Ph.D. in nolecul ar biology and used
many of the techniques that we'll be discussing today.
I worked in a cancer research | aboratory and studied
tunmor suppressor genes.

Since then |'ve worked with Dr. Steve Wal ker
on a coll aborative project |ooking at neasles virus
protection, |ooking at RNA neasles virus protection in
patient bowel biopsies.

Heri tage Reporting Corporation
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Q Doctor, the techni ques that were descri bed

in the Uhmann paper, are you famliar with thenf

A Yes, | am

Q Have you worked with those techni ques?

A Yes, | have.

Q For how long a period of tinme did you work

wi th those techni ques?

A Most of those PCR-based techniques |I've
worked with for over 10 years. Sone of themare
devel oped nore recently, and |'ve worked on them nore
recently.

Q Doctor, you're here to discuss the Unhl mann
paper with the Court, are you not?

A Correct.

Q And the Unhl mann paper utilized different
types of experimental techniques, did they not?

A Yes, they did.

Q Before we go into the Uhl mann paper, 1'd
like you to run through the different types of
techni ques that the U hmann paper cited and explain to
the Court how they are run.

A Ckay. Do | have a laser pointer, or should
I get it?

SPECI AL MASTER HASTINGS: Al right. M.
Chin-Caplan, let's mark this as Petitioner' Tria

Heri tage Reporting Corporation
(202) 628-4888
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HEPNER - DI RECT

1 Exhibit | guess we're up to No. 7. Ckay.

2 "Il just note for the record that Dr.

3 Hepner again will have sone slides here to show us

4 during her testinony, and we've marked the paper copy
5 of those slides as Petitioners' Trial Exhibit 7.

6 (The docunent referred to was
7 mar ked for identification as
8 Petitioners' Trial Exhibit

9 No. 7 and was received in

10 evi dence.)

11 SPECI AL MASTER HASTINGS: |f you can as you
12 go through these, Ms. Chin-Caplan, | see that the

13 paper copy is marked with page nunbers, so if you can
14 refer to those it will help us later when we have to
15 refer back to these.

16 MS. CH N- CAPLAN:.  Certainly, Special Master.
17 SPECI AL MASTER HASTI NGS: Pl ease go ahead.
18 MS. CH N- CAPLAN.  Thank you.

19 THE WTNESS: So we'll be discussing a
20 nunber of nol ecul ar bi ol ogy- based techni ques today, so
21 I"'mgoing to give a very brief and sinple overview of
22 mol ecul ar bi ol ogy and sone of the techniques
23 specifically that we'll be | ooking at today.
24 So this is kind of the central dogma in
25 mol ecul ar biol ogy, and we want to | ook at sone of the

Heri tage Reporting Corporation
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HEPNER - DI RECT

mol ecul e types that are going to be used or anal yzed
in this study.

W'll start here at the bottomof this very
sinmple flow chart. This is a protein nolecule, and
proteins are inportant for carrying out all the
functions of the cell. Proteins are specific,
desi gned specifically for a specific function, and
that specificity is critical.

How are proteins nmade? Well, there's
actually a blueprint for that protein. The bl ueprint
for this protein is found back here in the genetic
code of the DNA. The DNA is a doubl e-stranded heli cal
mol ecul e, and here's kind of a blown up version since
we' ve now broken down the helix.

Just for sinmplicity I'Il just refer to these
things by their letter designati ons where we see As,
Gs, Ts and Cs. Ts always bind As. Gs always bind to
Cs. This is going to becone inportant, so I'm
pointing it out now.

These's a genetic blueprint for every
protein found in a DNA nol ecule, in this double-
stranded helical nolecule that contains these what are
cal l ed nucl eotides, and these are the letter
desi gnations for those nucl eotides. The bl ueprint
here is specific for a specific protein, and that's

Heri tage Reporting Corporation
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HEPNER - DI RECT

also very critical information we'll discuss.

Now, how is protein actually nmade? DNA
resides in the nucleus. The protein is translated in
the ribosones, so there's actually this nessenger
nmol ecul e call ed RNA, and DNA is transcribed to RNA
which is kind of a reflection of the DNA. [It's not
identical to the DNA, but it reflects some information
that is in the DNA

The RNA then is translated into protein. It
moves fromthe nucleus to the ri bosomes where it can
be translated into the conponents of proteins called
am no aci ds.

W can go to Slide 2. Now, as | said, every
pi ece of DNA, every gene is specific. It has a
specific blueprint. What we're |looking at here is a
string of Gs and Ts and Cs and As and this code for a
specific gene, which is a code for a specific protein.

What one would be able to do is to look in
t he database. You can just turn on your computer and
| ook in the database and | ook for a specific gene
corresponding to a protein of interest.

VWhat scientists have been able to do. Excuse ne.
VWhat scientists have been able to do is to use this
information as kind of a blueprint, as kind of a
fingerprint, like a detective uses a fingerprint, so

Heri tage Reporting Corporation
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1 if someone wanted to determine the presence or
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HEPNER - DI RECT

absence of a particular gene, whether it's a self-
gene, a gene that we make ourselves in our own selves,
or a foreign gene such as a viral gene, we have this
information i n dat abases, and we can | ook at the DNA
to determ ne the presence or absence of a specific
gene.

BY MS. CHI N- CAPLAN

Q So, Dr. Hepner, just to be clear, is this
dat abase known and available to the entire scientific
comuni ty?

A Yes, it is.

Q And are these genes specific to certain
types of aninmals and plants?

A They' re categori zed by their host, so, or by
the organi smwhere they' re found.

Q Soif it's a plant nolecule it would be
found in plants, and if it's a virus it would be found
within the viruses?

A VWhat one would do if one had a nucl eotide
sequence that they wanted to find out what it was,
they woul d sinply insert a piece of the sequence, so
let's say this line right here, Line 4. You would
insert it into the database, and the database would
then tell you the source of that particular gene

Q Ckay.

Heri tage Reporting Corporation
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HEPNER - DI RECT

A So it would tell you plant gene and the nane
of that gene if it had a nane and any information that
is known about it and refer you to any information in
any dat abase that is known about it.

Q And this is conputerized?

A Yes, it is.

Q And is it utilized by scientists everywhere

all over the worl d?

A Everywhere all over the world all the tine.
Q And it's standard practice at this tine?

A Yes, it is.

Q Ckay.

A W can go to Slide 3. So there's a

particul ar feature that scientists have taken

advant age of, so now what we need to do is say how are
we going to visualize this DNA. This is the basis of
t he nol ecul ar bi ol ogy techni ques.

How are we going to visualize this
particul ar gene, this particular stretch of DNA, in a
cell? W can't just look at a cell and see it. W
need techniques in order to anplify it or copy it
multiple tinmes so that we can visualize it.

Q So when you say anplification, that neans
that it's been copied?
A Yes. It's like a xerox nachine. You woul d

Heri tage Reporting Corporation
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1 put. You're
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1 putting your tenplate DNA or your DNA source in a copy
2 machi ne. You set up certain paranmeters, and we'l]l
3 di scuss specifically what we do. And you copy it
4 exponenti al ly.
5 Q Okay. So just |like a xerox copy, you put
6 one copy down and you get two, and then you put two
7 copi es down and you get four. [Is that what you nean
8 by anplification?
9 A That's what | nean here, yes. Now, the
10 feature that we take advantage of, that scientists
11 take advantage of to copy this DNA is the feature of
12 DNA replication
13 Now, this is something that scientists do
14 not make up. |'m showi ng you what actually happens in
15 the cell. Scientists manipulate this in order to copy
16 the DNA of interest.
17 So this is DNA replication. Here is our
18 doubl e-stranded mol ecule. It's not a helix here now.
19 We have it straight so we can see it better. The
20 strand starts to separate, okay? W have a separation
21 of strands. This is separated by an enzynme call ed
22 hel i case.
23 Then there's an enzyne called a pol ynerase
24 that cones and sits down here on the |eading strands
25 and adds the nucl eoti des one-by-one along the strand

Heri tage Reporting Corporation
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HEPNER - DI RECT

to create the conplenmentary strands.

So when we started out with one piece of DNA
here we now end up as this continues along. W end up
with two pieces of DNA. That happens a little bit
differently on this side, but really | just want to
show you the principle that with DNA replication there
are specific enzynes that are used to replicate that
one stretch of DNA

SPECI AL MASTER HASTI NGS: Just for the
record, we're on page 3 of the trial exhibit.

Go ahead, Ms. Chin-Capl an.

BY Ms. CHI N- CAPLAN:

Q Doctor, just to be clear here, this process
is accepted within the scientific community?

A This is the way that DNA replication occurs,
and it is sonething that everybody knows about.

Q There's no di spute about how this happens?

A No.

Q Doctor, when you tal k about the helicase and
the DNA pol ynerase, are those natural occurring
subst ances?

A Yes, they are.

Q So the body automatically manufactures it?

A Those are proteins that exist in our body.

Q And the body knows when it's supposed to

Heri tage Reporting Corporation
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1 replicate?
2 A Correct.
3 Q Al perfectly natural ?
4 A Yes.
5 Q No di spute about the fact that it occurs?
6 A No.
7 Q Thank you.
8 A Okay. Next slide, please? Slide 4? So now
9 scientists. Again | showed you that slide about DNA
10 replication to show you what scientists manipulate in
11 order to detect our specific target genes.
12 This is a process called PCR, pol ynerase
13 chain reaction, and this is what happens. You have
14 your doubl e-stranded DNA nol ecul e. Renmenber, the
15 first thing we had to do was we had to separate those
16 strands. W don't add a helicase enzyne in this case.
17 We denature the DNA, which nmeans we separate
18 the strands using heat, so if you apply enough heat
19 the strands will automatically separate.
20 Q And that's what you nmean by denaturing? You
21 separate the strand by applying sone sort of
22 subst ance?
23 A That's correct. Now, in this case we don't
24 have the pol ynerase doesn't know where it is that we
25 want to start amplifying or start copying, so we have

Heri tage Reporting Corporation
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start this reaction using these little things here in
red and green called prinmers.

Now, a primer is a stretch of DNA that is
conpl enentary to the ends of your target, so if this
is the target gene right here you' ve separated the
strands. W generated priners. Now, when | say
gener ated, we designed the priners. And then conpany
generates it for you.

You design the primers based on the
nucl eoti de sequence of about 20 bases, and it is
specific to this target, to the ends of the target.

Q Dr. Hepner, just to interrupt you, you said
that you design the priners to be specific to the
target. How do you know what target you are |ooking
for?

A That's a good question. |If you' re |ooking
for the presence of let's say neasles virus RNA --
well, let's not talk about RNA yet. You're |ooking
for Gene X

You know that there's a specific region
within Gene X that is inportant to you, one sort of
regulatory region within that Gene X that you're
interested in.

You have sone idea roughly the size of the
PCR product, the size of the DNA target that you want

Heri tage Reporting Corporation
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1 to create. You have sone idea about the secondary

2 structure or the folding of this DNA nol ecul e.

3 You have the database in front of you, and

4 based on a nunber of variables, which we don't need to
5 get into, you choose one or nore priner sets that

6 woul d give you the gene of interest, this stretch of

7 DNA that you're interested in that contains the area

8 of DNA that you're interested in.

9 Q So just to be clear here, Doctor, you know
10 what you're | ooking for, and you tell the conputer

11 this is what I'mlooking for. 1t brings up the gene
12 that you're looking for. You're able to |look at the
13 gene as we see it on page 2. Is that it?

14 A Uh- huh.

15 Q And you | ook at the letters associated with
16 it?

17 A R ght.

18 Q And you match up the letters?

19 A You say | would like these letters to be
20 represented in the product that I'mgoing to create in
21 my xerox copy. This is the section of DNA that |
22 woul d I'i ke xerox copied. These are the ends of that
23 secti on.
24 Q Okay. And then when you get the ends of the
25 section you say you develop the prinmers. How do you

Heri tage Reporting Corporation
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devel op the priners?
A You will develop the priners by | ooking at

those ends, finding a suitable region using variabl es
that are nore conplex than we need to get into.

You would find the ends, and you woul d
basically wite down those nucl eotides, and you woul d
put it in your conmputer and send it off to the
company, and they will send you back a set of priners
that correspond to what you have witten and what you

have sel ect ed.

Q So this is conmercially avail abl e?
A Commercial ly avail abl e.

Q Pur chased from sonepl ace el se?

A Correct.

Q That's utilized by any | aboratory who w shes
to seek this type of information?

A That is the standard way to do it these
days.

Q Thank you.

A So now these prinmers that you' ve desi gned
that are specific for your target, and there's one
other thing that I want to say about these priners,
and that is you need to be sure that you are
anplifying what you think that you want to anplify.

That neans that these prinmers need to be

Heri tage Reporting Corporation
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1 specific for your gene and woul d not be represented

2 -- this stretch of DNA would not be present -- in any
3 ot her gene.

4 If you put down a set of priners that was

5 nmor e prom scuous or that would be found in other genes
6 besi des your target gene your prinmers would not be

7 specific to your target, and you would anplify things
8 ot her than your target.

9 You might also anplify your target, but you
10 woul d anplify things that are al so other than your

11 target, and that would be a nonspecific prinmer.

12 Q Doctor, when you say a nonspecific prinmer,
13 when you're seeking a target you try to nake it as

14 specific as possible to whatever you' re | ooking for?
15 Is that it?

16 A Correct.

17 Q And you try to avoid addi ng on anything that
18 woul d be a potential match for that target?

19 A Right. One of the variables that you use
20 when you choose those primaries and you send them of f
21 to the conpany is you take those prinmers, you take
22 down the nucl eoti de sequence that you wote down, and
23 then you insert that in the database.
24 That cross checks it across the entire DNA
25 dat abase, and what you would want to see is that it

Heri tage Reporting Corporation
(202) 628-4888



Case 1:98-vv-00916-TCW Document 232 Filed 04/23/08 Page 26 of 304

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

597A
HEPNER - DI RECT

only corresponds to the gene of interest and it is not
it does not correspond to any other genes in the
dat abase.

If it corresponds to your gene of interest
and not to any other gene in the database, you have
generated specific priners.

Q So the computer does all this cal culation
for you?

A Correct. Yes. W don't have that
information in our heads.

Q Ckay.

A Now we have these specific priners, which
basically kick-start the reaction. There's an enzyne
called a polynerase, and this is a thermal stable
pol ynerase, which neans it does not get deactivated by
heat because, renenber, we've had a heat step up here

So we have a pol ynerase, which is this
enzynme that basically cones al ong and copies the DNA
strand, and so now it's copying along the DNA strand
up here and a copy goi ng down here. And we end up
Where we started with one doubl e-stranded pi ece of
DNA, now we have two pieces of doubl e-stranded DNA at
the end of the first cycle theoretically.

This is theoretical because it doesn't
always work in that first cycle, but at least in
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1 theory | want you to understand the concept, which is
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1 that you start with one and you end up with two.
2 The next slide? Slide 5, please? Now, we
3 don't performone copy. W don't do the copying once.
4 W do it many tinmes. |In fact, you do a PCR usually on
5 the order of 35 to 40 cycles, and what happens is in
6 the first cycle you end up with two. The second cycle
7 you take each two and you nake two. The third cycle
8 you take these four and you nake two from each of the
9 four. This is called exponential anplification.
10 An exanple would be if | give you a penny
11 and then the next day | give you two pennies for your
12 penny. The next day you have two pennies. You have
13 I"msorry. You have a penny. | give you a penny for
14 your penny. Now you have two pennies. The next day I
15 give you a penny for each of your pennies. Now you
16 have four. Exponentially you are getting nore noney
17 out of nme.
18 This is exponential growth. You started with
19 one theoretically with one piece of DNA, and by the
20 end of the 35th cycle you have somnet hing on the order
21 of 68 billion copies.
22 Q Doctor, what's the reason for anplification
23 of this nultiple copying?
24 A Well, 1'mgoing to show you how we' re goi ng
25 to detect it, and what you're going to see is that we
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1 cannot detect very, very small anmpbunts of DNA.
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1 W need | arge anmobunts of DNA in order to

2 visualize it. There are multiple nmethods by which we

3 visualize it, but you need it to be in greater

4 abundance.

5 Q This anmplification process that you talk

6 about, is that accepted within the field of nol ecul ar

7 bi ol ogy?

8 A Absol utely.

9 Q Is this the method by which every nol ecul ar
10 biologist utilizes to study small amounts of material ?
11 A Well, this is the conventional PCR, the
12 sol ution-based PCR There are anmy. Ther are.

13 Techni ques that. This has been expanded, but this is
14 the classic solution-based PCR that people use. W'l
15 di scuss sone ot her techniques that are based on this
16 t echni que.

17 Q And this is a standard that's accepted

18 within the field of nol ecul ar biol ogy?

19 A Correct.

20 Next slide, please? Slide 6? Now we've
21 anplified our product, okay? W put it in the xerox
22 machi ne. We've xeroxed it. Now we have 68 billion
23 Xer ox copi es.

24 Now what are we going to do with that,

25 because all it looks like in the tube is just sone
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1 clear liquid. Now we need to see it somehow, so what
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1 we do is there's this thing that we call an agarose

2 gel, and this feels kind of like very, very hard

3 jello.

4 It's nmade of agar. |It's a very, very snmal

5 matri x, and what you can do is take and there's little
6 wells up in the top here. You take your DNA, you put
7 it inthe well, and DNA is negatively charged. You

8 apply a current so it will run down to a positive

9 pul se, so now we have DNA up in these wells that's

10 starting to run down in each lane. This is a |ane,

11 this is alane, thisis a lane, and this is a | ane.

12 It runs down at a rate that's inversely

13 proportional to its size, which neans that the snmaller
14 products will end up at the bottom The |arger

15 products will end up at the top.

16 It's sort of like running through a very

17 small, very narrow maze. |f you're a small person

18 you'll get through really quickly. |If you're a |larger
19 person, it's going to take you |l onger to get through
20 that very narrow nmaze.
21 Now, we still can't visualize it like that.
22 We apply a stain called ethidi umbrom de which
23 intercalates or basically inserts itself in between
24 the bases and under UV light it fluoresces, so what
25 we're | ooking at here are pieces of DNA that have been
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anplified by PCR
Now, what this thing here is is a DNA
standard. It's kind of like a ruler. Each of these

lines. This is something that is comercially

avail abl e that you buy. Each of these lines here
correspond to a different notch on your ruler. If
this is 600 base pairs let's say, this is 500, 400,
300, 200, 100.

Now you have sone idea of what the size of
your DNAis, so if all of these here run around this
size, run right here, you look at your ruler and this
is 500 so it looks like it's running just slightly
bel ow 500. This would be sonmething |like 800. This
woul d be sonething |ike 350.

VWhat' s inportant about this is that you' ve
desi gned your priners, and based on the priners that
you' ve desi gned you know you have a predicted size.
So the first piece of evidence that your PCR is
specific and that it works, that it's sensitive, it
wor ked, is that you have anplified a product that is
the correct size.

Q Doctor, gel electrophoresis. 1Is that a
techni que that has been utilized in nol ecul ar biol ogy?

A Yes.

Q Is it accepted the way you described it as
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1 standard practice within the field of nolecular
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bi ol ogy?
A Yes.
Q Is there any question about the manner in
whi ch this woul d be conduct ed?
A No.
Q So it's accepted as the gold standard in the

field of nolecul ar biol ogy?

A This is how you would | ook at DNA in the PCR
product .

Q Thank you.

A Okay. Next slide, please? Slide 7? Now
I"mgoing to take a little detour.

Because the subject in question is actually
measl es virus, | will not be discussing any issues
related to virology today, but I do need to nention
that there is going to be sonething slightly
technically different so | need to take a slight
detour and we'll conme back to the technique.

So neasles virus is actually a single-
stranded RNA virus. The R cells have contained their
genomic code in DNA. Viral DNA is generally single-
stranded RNA, which is represented here. RNA for
various reasons is not an appropriate tenplate. It's
not able to be xerox copied the sane way, so we have
to mani pul at e.
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1 If we want to detect neasles virus RNA
2 which is what we wanted to do- what they wanted to do
3 in this paper that we're going to be discussing, we
4 actually have to manipulate the RNA slightly in order
5 to be able to apply this PCR techni que, this xerox
6 copy technique to it.
7 The next slide, please? Slide 82 Now, this
8 RNA undergoes a process called reverse transcription,
9 and what this is takes advantage and what we're
10 attenpting to do here | should say | should start.
11 What were attenpting to do here is to take an RNA
12 nmol ecul e and nmake it | ook Iike a DNA mol ecul e.
13 It's a reflection of that RNA nol ecul e, but
14 it needs to have the features of a DNA nolecule. It
15 needs to be doubl e-stranded, and there's one base that
16 is different between the RNA and the DNA, and we need
17 to have that base- that DNA base inside this product.
18 We are now taking a single-stranded RNA and
19 making it into a copy or a reflection of the RNA in
20 somet hi ng cal | ed cDNA
21 Q Doctor, is it generally accepted that
22 measl es RNA is a single strand RNA?
23 A Yes.
24 Q And is it generally accepted also that it's
25 unstabl e to study as RNA?
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1 A RNA is a labile nolecule and therefore

2 unst abl e.
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Q And is it accepted also that in order to
study RNA nol ecul es one nust nake it into a doubl e-
stranded nol ecul e?
A Yes. One nust undergo this- do this process

in order to study RNA nol ecul es.

Q So there's no dispute within the field of
mol ecul ar biology at all that this is standard
practice to study single-stranded RNA nol ecul es?

A Correct.

Q Thank you.

A We're going back to 8, please. \Were are
we? Yes, 8. Thank you.

So we take advantage of a feature of RNA
which is this poly Atail, which is basically a string
of As at the very end of the RNA. There's an enzyne
called reverse transcriptase, and we use an oligo DT,
which is a prinmer. Renmenber the primer? It's
conpl enentary to the target.

The target is nowthe As, and the Ts are the
conpl enentary priner. It binds to the As, and the
reverse transcriptase essentially copies the
compl enentary strand so it's now conpl ementary to your
starting material, to this starting RNA

It copies it along, along here, so we can
see that down here. |It's copying along. Now we have
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this conplenment to this RNA. It now copies the top
strand and di spl aces the origi nal RNA

Now the original RNA is displaced, and we
have a copy of what's now called cDNA that reflects
what was in the original RNA

Q Doctor, what you have just described, is
there any dispute within the field of nol ecul ar
bi ol ogy that this is how what happens when the RNA is
copi ed?

A No.

Slide 9, please? W went back. Thank you.
Ckay. So that was our little detour, okay, because |
needed to let you know that in some cases your
starting material is actually not DNA [t's RNA

Now we' re going to come back to the
techni ques that were used in the Unhl mann paper. |If
you recall, the last thing we | ooked at was this
agarose gel, which was the pieces of DNA that were run
t hrough, the DNA product, the PCR product that was run
through this matrix.

Now, |'ve shown you a nore accurate version
before. Here now we're going to | ook at a cartoon
version of that agarose gel. Here's your ruler, your
DNA standard, and here are your PCR products.

Now, what we're going to do here is the goal
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of the Southern blot is to give us further indication
that what we anplified is what we think we've
anplified. The first thing we did was we ran it
through a gel, and we used our ruler and said | knew
it was going to be 150 base pairs. It is 150 base
pairs.

That gave us sone information, and that told
us that we likely copied what we think we copied. Now
what we want is nore informati on. W want nore
confirmation that we anplify what we think we've
anplified, what we had expected and pl anned to
anplify.

The way this is done is you take this gel
that you ran, this agarose gel, and here we're going
to denature the DNA again. Renenber, denaturing is
separating the two strands. In this case we're not
going to apply heat. W're going to put it in a
specific solution that separates those two strands.

The strands are separated, and then you but
we're not able to performthe type of experinment in
that gel so we need to renove the DNA fromthe gel and
put it inafilter. W do that sinply by soaking them
together. It's a filter like a coffee filter. It's
called a nitrocellular filter. It's simlar to any
other kind of filter.
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1 Now we have a filter that contains the DNA

2 that was in our gel where the DNA is denatured. The

3 strands are separated. Wy is this inmportant? Wy

4 did we separate those strands? W separated those

5 strands because we're going to take advantage of the

6 fact that DNA likes to bind to its conplenent. It has

7 a strong need for. As have a strong need to bind to

8 Ts, and Gs have a strong need to bind to Cs.

9 So what we're going to do is we're going to
10 generate a probe, okay? W' re going to take a piece
11 of DNA and add sone feature to it that's detectible.
12 You can do this with a radioactive |abel, or you can
13 do it with kind of a colorinmetric or a color response.
14 In this case they use a colorinetric |abel.

15 This conplementary strand, we're going to
16 now i ntroduce this probe, this piece of DNA this size
17 here, with this detection system Now, if this piece
18 of - this piece of DNA is designed to be conplenentary
19 to your target gene. |If this piece of DNA binds to
20 something that's in here you will get a signal. |If it
21 binds, it tells you that its conplement nmust be in

22 here. If it doesn't bind, it tells you that the

23 conmpl enent was not in there.

24 If you design the probe to be conpl enentary
25 to the strand and you know what your target gene is,
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you will now know if this binds that you have
anplified what you think that you have anplified, what
you plan to anmplify.

Q Now, is the Southern blot a check on whet her
or not you' ve picked the right gene?

A In this case the Southern blot was used to
see if you have anplified the product that you
expected to amplify.

Q And is the Southern blot technique utilized
within the field of nol ecul ar biol ogy?

A Yes.

Q It's accepted as an acceptabl e techni que
within the field of nol ecul ar biology to detect genes?

A Yes, it is.

Q And is it widely used within the United
States as a standard to detect genes?

A Yes.

Q Thank you.

A The next slide? Slide 10? Okay. Now,
there's another type of PCR-based technique that was
used in the study. |If you recall, this is called
TagMan PCR, and we're going to sinplify it here. This
is now here your DNA, okay, that's represented by
these two |ines.

Now, you should be famliar already with the
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concept of a primer, so you have a priner going in
this direction, a primer going in this direction.
These are designed specifically for your target genes,
and they will anplify fromthe ends of that target
towards the m ddl e, maki ng another copy of that
target.

VWhat TagMan PCR does, it does two nore
|l ayers that are inportant. You al so design in Taghan
PCR you design a probe which is conplenentary to one
of the strands. Now you have a prinmer conplenentary
to the strand, a primer conplenentary to the strand,

and now we have a probe that's conplenmentary to the

strand.

Wiy did we do this? Because when this probe
is conplementary to the strand it -- I'msorry. This
probe gives off a fluorescent signal. However, it

does not give off that fluorescent signal when it is
bound to its target. It will only give off that
fluorescent signal once it is displaced.

It will be displaced only if your priners
are anmplifying this gene because it will be displaced
as this primer tugs along the strand. The probe gets
kicked off, and it gives a fluorescent signal that is
read by the computer

Q So, Doctor, the TagMan probe. |Is it a nore
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1 specific way of finding your gene?
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A Yes. It acconplishes two things. It is
nmor e specific because in addition to the priners,
which are specific for your target, you now al so have
a probe that's specific for your target, and that
probe will only give off a signal, appropriate signal
when it's displaced.

So now if you have a very small piece of DNA
that you're trying to anplify, let's say 100 or 150
base pairs, part of that will be specific, so 20 bases
are reflected here, 20 bases are reflected here and a
certain number of bases are reflected here in the
pr obe.

You' ve now pretty much found- been able to
bi nd compl enentary DNA to a very | arge percentage of
your target sequence, so it adds another |ayer of
specificity.

Q So essentially it's elimnating the
possibility that there's error or sonething el se
present other than the gene that you're | ooking for?

A Yes. It gives a higher |evel of confidence
in the specificity of your primers and the specificity
of your reaction.

Q Doctor, is TagMan PCR an accepted techni que
within the field of nol ecul ar biol ogy?

A Yes.
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Q And is it an accepted techni que nationally?
A Yes.

Q Internationally?

A Yes.

Q Thank you.

A

The other piece of information that TagMan
PCR gives us is it can give us sone quantitative
information, which neans it can give us sone

i nformati on about the anmount of DNA that you actually
started with.

The way this is done, and | will not go into
great detail, is that the software essentially is able
to detect the point at which the anplification is
exponential. Renenber, we have this exponenti al
anplification.

In the first few cycles we don't actually
get that kind of exponential anplification because
there isn't enough target present. As tinme goes on,
after 15 or 20 cycles we now start to get logarithmc
or exponential anplification of your target.

The nore you start with, the nore starting
material you have, the faster this reaction will enter
that |ogarithm c phase, so if we go back to our penny
exanple, if | give you a penny and then I give you a
penny for every penny, it will take you a long tine to
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1 get to $1 million
2 If I give you a dine and then give you a
3 dime for every dine, it will take you a shorter anount
4 of time to get to $1 mllion. If | give you $1 and
5 give you $1 for every $1, it will take you less ting,
6 so -this- the faster that it gets to logarithmc
7 phase, the faster that it gets to exponential phase,
8 the nore starting material you nust have had.
9 Q Doctor, just to be clear, is that an
10 indication that the greater the concentration is the
11 sooner you'll see your result?
12 A The sooner you will detect, you will be able
13 to reach |l ogarithm phase, and the nore anplified
14 product you w Il have.
15 And the. This point at which you enter that
16 | ogarithm c phase, that you enter this point of
17 exponential anplification, is called the threshold,
18 the cycle threshold. That cycle nunber is called the
19 CT. It's the cycle threshold, and that cycle nunber
20 is inportant for quantitation.
21 Q The cycle nunber is a standard? 1s that it?
22 A The cycle nunber represents the threshold at
23 whi ch you are able to enter you are able to enter
24 | ogarithm c phase.
25 Q So you now know that if you have five copies
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let's say, you will enter logarithm c phase at Cycle
30. If you have 10 copies, you will enter it earlier.

If you have one copy, you will enter it later

Okay. The next slide, please? W can al so
If we're going back to PCR the Unhl mann study the
aut hors of the Unhl mann study al so did sonething called
in-situ PCR where they anplified directly in the
tissue. The biopsy tissues were collected, put on a
slide, and the PCR reactions in this case didn't take
place in the tube, but it took place inside the tissue
itself.

And you can This is not fromthat study, but this
is just an exanple where you can get a colorinetric
reading. The color represents anplification, and here
there's no color, which represents | ack of
anplification.

Next slide, please?

SPECI AL MASTER HASTI NGS: Now we're on Slide
12.

THE WTNESS: Correct. Yes.

SPECI AL MASTER HASTINGS: o ahead.

MS. CH N- CAPLAN:  Special Master, let nme ask
just one question. Could we just go back to Slide 11,
pl ease?

BY M5. CHI N- CAPLAN:
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1 Q Dr. Hepner, in-situ PCR Is that an
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1 accepted technique within the field of nol ecul ar

2 bi ol ogy?

3 A Yes, it is.

4 Q And is that a technique that is recognized

5 both nationally?

6 A Yes.

7 Q And internationally?

8 A Yes.

9 Q Thank you.

10 A Slide 13. I munohi stochenmi stry is the |ast
11 technique that we'll be talking about, and this is

12 actually a technique that's used to detect protein.
13 This is not one that was used in great

14 detail in the paper, but just to nention that this is
15 a way to detect protein. Renenber the bottom of that
16 flow chart? This is a way to detect protein in a

17 particul ar sanpl e.

18 This is not an exanple fromthe paper, but
19 this is a gene that | studied. This is also a
20 colorinetric reading, so if you have a color you have
21 the presence of that protein. The absence of color in
22 these cancerous gl ands represents the absence of that
23 gene. Protein. Excuse ne.
24 Q I munohi stochem stry is an accepted
25 technique within the field of nolecular biol ogy?
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1 A Yes.

2 Q And is it practiced on a national |evel?

3 A Yes.

4 Q And is it practiced on an internationa

5 | evel ?

6 A It is.

7 Q And when sonebody says that this was

8 obt ai ned by i nmunohi stochem stry, is there any

9 question about the technique that's utilized?

10 A Not in general. |In detail perhaps.

11 Next slide? Last slide, please? This is

12 Slide 13. Just to show you where it is howit is that
13 all of this got started, you probably heard about the
14 ileumyesterday and the small intestine.

15 Tissue is extracted fromthe ileum and it
16 can either be put on a slide to be subjected to things
17 I'i ke the i munohi stochemi stry and in-situ PCR, or it
18 can be stored in a tube that preserves the RNA for
19 | ater extraction.
20 The RNA is purified and tested for RNA
21 integrity. Because it's a highly labile nolecule, you
22 need to test the integrity of the RNA, and then it can
23 be subjected to the experinments that we descri bed.
24 That would be it.
25 Q Doctor, this is a description of the
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t echni ques, the experinmental techniques that are
detailed in the U hmann paper? |s that correct?

A Correct.

Q Doct or, when you reviewed the U hmann paper
how did you know that the results of that paper were
val i d?

A Well, the first thing you have to ask
yourself is do the experinments that are used in this
study, is does do they answer the question that you're
trying to ask, that you are answering, trying to
answer .

The question that is trying to be addressed
here is is neasles virus RNA present in the bowel
bi opsies of this cohort of patients, so that is the
question. Do the experinents that were chosen help
address that question? Do they address that question
directly? The answer is yes.

Q Now, Doctor, in this paper the Uhl mann
experinents were PCR?

A The first experinment that they used was
conventional, solution-based PCR

Q And that PCR, as you indicated, is accepted
within the field of nol ecul ar biol ogy as an
appropriate experinmental technique?

A Yes.
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1 Q What was the next technique that they
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utilized?

A The next techni que they used was TagMan PCR,
whi ch | descri bed.

Q And is TagMan PCR al so an accepted nol ecul ar
bi ol ogy tool ?

A Yes, it is.

Q Did they utilize any other experinental
t echni ques?

A They used in-situ PCR for detection of
nmeasl es virus RNA

Q And is it appropriate in the field of
mol ecul ar biology to use in-situ PCRto detect neasles
RNA?

A Yes, it is. Yes.

Q Doctor, when they ran these experinments and
you were review ng the paper, how did you know t hat
the experinents that they were running were valid
resul ts?

A kay. So like |I said, we first asked the
question were these experinents appropriate
techni ques, and the answer is yes. The next question
is, did they performthese experinments properly? So,
in order to first address that question, you want to
ask did they use proper controls. Nowlet's talk
about control s.

Heri tage Reporting Corporation
(202) 628-4888



Case 1:98-vv-00916-TCW Document 232 Filed 04/23/08 Page 55 of 304

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

618A
HEPNER - DI RECT

So controls really can be subdivided into
two categories. There are controls for an individual
experinent. So in an individual experinment, you would
have sonet hing that would function as a positive
control. So in the case of neasles virus RNA
detection, and again, when we tal k about RNA, we are
really tal king about cDNA because we've had to create
the compl enentary strand, the conplementary cDNA in
order to performthese experinents.

Q And that's accepted within the field of
mol ecul ar bi ol ogy?

A That's accepted. So |I'mgoing to use -- |
m ght use the ternms interchangeably, but really what
we nean i s when we're subjecting these to these
experiments, we are using cDNA, but it reflects the
presence of an RNA

So when we had sel ected controls, when
controls were selected for this paper, the first thing
they needed to do was to see if they -- to use a
positive control. A positive control is a sanple that
necessarily contains the neasles virus RNA or the
measl es virus cDNA. Every tinme you run the
experiment, that particular sanple nust be positive.
If it is positive, then you have shown that your
reaction or your experinment is specific for measles
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1 virus RNA. If it's negative, then there is a flawin
2 your experinmental design. You cannot get any

3 information froman experinment where the positive

4 control is negative.

5 The next thing you have to do is look at the
6 negative control. The negative control is a sanple

7 where it is necessarily -- where neasles virus RNA or
8 CDNA is not present. |If the negative control is

9 positive, there is either a flaw in your experinmental
10 design -- like as if you're one exanple would be where
11 your prinmers are not specific to that to your target -
12 - or you have sone | evel cross-contani nati on where

13 measl es virus RNA or cDNA contam nated your sanples.
14 Q So the positives should al ways be positives
15 and negatives shoul d al ways be negatives, and that's
16 how you know that at |east that portion of the

17 experinent that you are running is accurate.

18 A Correct.

19 Q And so Doctor, you indicate there were two
20 I evel s of control. Wat's the second | evel ?
21 A So the second level are the experinenta
22 controls. So you have your experinental group. Your
23 experinmental group in this case was ASD patients with
24 G bowel -- with this idiopathic bowel disease, and
25 it's the @ biopsies fromthis cohort of patients
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That was your experinmental group because that's the
group about which you are asking your question.

Your control group, in this case, were
devel oprental Iy normal children who underwent
endoscopy and did bowel biopsies fromthat cohort of
patients. So your control group has to be simlar to
your experinmental group but differ by the variable of
i nterest.

Q And Doctor, when you run those experinents,
at that |evel, how do you know that they are valid at
that |evel?

A Well, you are still open-m nded when you ask
the question. So when you ask the question, your
hypot hesis is that neasles virus RNA is going to be
present in the bowel biopsies of this cohort of
patients. And when you run the sanples, you should be
you need to run them sinmultaneously and be open-m nded
about the possibility that there m ght be no
di fference.

If you see a difference, if you see that the
devel opnental Iy normal children have MV RNA present at
a frequency that is different, statistically
significantly different, fromthe positive -- fromthe
ASD group, then you have gat hered information about
the presence of RNA in this cohort of patients
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1 relative to its controls.
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1 Q How do you know you are not getting a fal se
2 positive?

3 A The negative controls w thin your experinent
4 will function as a control for contam nation.

5 Q So are you saying that you run both the

6 experimental specinmen and the controls together?

7 A That is standard | aboratory practice.

8 Q And if your positives are always positives
9 and your negatives are always negatives and you

10 control, then you have a certain |l evel of confidence
11 that that experinment is valid?

12 A Yes.

13 Q Now, Doctor, when you | ook at the Uhl mann
14 paper, were their positives always positives and their
15 negatives al ways negatives?

16 A Well, | can tell you what | see in the

17 paper .

18 Q Ckay.

19 A If we look at -- we kind of need to go
20 t hrough the experinments one by one to do that, because
21 each one has its own series of positive and negative
22 controls. Should we do that?
23 Q Yes, why don't we do that? Which one would
24 you like to start with?
25 A Let's start with the solution phase PCR,
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which is in Figure 2, for those who have it.

SPECI AL MASTER HASTINGS: So for the record
here, we are now going to look at the article
describing -- we are going to |l ook at the Uhl nann
paper, is that correct?

M5. CH N CAPLAN: That's correct.

SPECI AL MASTER HASTINGS: And for the
record, | think that's -- it's in the record in nore
than one place. One place is at Exhibit 63, tab U, |
believe. So, okay.

THE WTNESS: Ckay, so if we |look at Figure

SPECI AL MASTER HASTINGS: Figure 2 is on the
-- let nme see.

THE WTNESS: Do you have the --

SPECI AL MASTER HASTI NGS: Yes, Figure 2 is
on what's | abel ed page 2, okay, Figure 2 of the
Uhl mann paper. Go ahead.

THE WTNESS: Figure 2 is the figure for the
sol ution phase PCR reaction. And what they show here
is that they had a positive control that acted true to
desi gnati on, which neans the positive control RNA
consistently perfornmed -- was positive. They al so had
a no-tenplate control, which is a control that does
not contain any nucleic acid, and therefore, is
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necessarily negative for neasles virus RNA.  And that
acted true to designation.

The experinental sanples, sone were positive
and sone were negative, so if you have a positive
control that acts true to designation, a negative
control that acts true to designation, you can now get
i nformati on about the experinmental sanples. So that
gives us confidence that the experinment is working.

BY M5. CH N CAPLAN

Q And with respect to this experinment, was it
wor ki ng?

A It appears to have worked.

Q And Doctor, would you go on to the next
techni que that was utilized?

A Well, the next technique is actually kind of
a sub-category of this technique, because they used
Southern blot to confirmthe specificity of this
target gene that they anplified. So what they now are
asking is, we have anplified a product of the size
that we predict, that's what we saw in this agarose
gel. So this A panel within Figure 2 is actually
simlar to that agarose gel that | showed you in our
slides, and to the left is that DNA ruler.

Now, in panels B and C, what they did was --
oh, we should go back up to figure to panel A The
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1 | eft side,
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the first seven lanes of this panel are using gene
primers that are specific for a particular gene called
the F gene in the neasles virus. The right half of
this panel, 8 through 14, used prinmers that are
specific for the F gene of nmeasles virus, as this
actual |y adds another |ayer of confidence because we
are actually seeing two panels two genes anplified,
not just one.
Now, the Southern blots in Figures B and C
are using probes that are specific either for the F
gene in panel B or the H gene in panel C. And what
this is showing is because we get a signal that this
group has amplified what they believe that they have
anplified, because they have used a probe that is
specific for that gene.
Q Doctor, just to assist the Court alittle
bit nore, could we go back to page 7 of your handout?
A Ch, ny handout, yes.
SPECI AL MASTER HASTI NGS: So page 7 of trial
Exhi bit No. 7.
THE W TNESS: Ckay.
BY M5. CHI N CAPLAN
Q Doctor, this was a schematic of the neasles
Virus RNA?
A Ri ght .
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1 Q Is that true?
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A Yes.

Q And you were tal king about the F gene, is
that true?

A The F gene and the H gene. So the F gene
and the H gene code for particular proteins in the
cell, in the neasles virus virion. And those
particul ar conponents are not shown here specifically
in the RNA, but there are portions of the RNA that you
see in that single strand. So there are different,
kind of, segnments to the RNA, and one corresponds to
an F gene and one corresponds to the H gene.

Q And they are both present on the schematic
her e?

A It's not detailed on the schematic, but it's
i mplied.

Q Okay. So Doctor, after you reviewed this
technique utilized by Unlmann, did you have did you
believe that the experinment was valid?

A Yes.

Q Unhl mann ran one | ast experinent?

A Well, they did a TagMan PCR, which is the
summary of the TagMan PCR as found in Table 2. And
they designed multiple priners and nultiple probes to
determ ne the presence of neasles virus RNA and to get
sone informati on about the anount. This could be --
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because renmenber, this is a quantitative experinment as

well. So they get sone information about the quantity
of the starting material. Yes?
Q And Doctor, after reviewing the results of

this technique, did you believe that the results were
val i d?

A Yes, they used a nunber of controls, which
are listed in the text. They used a nunber of
control s above and beyond what was used in Figure 2.
They used a no-tenplate control. They used a contro
that did not use- that did not have the addition of
the reverse transcriptase enzyne, so it was basically
RNA wi t hout any cDNA, which was not able to be
anplified because you cannot anplify RNA.  They used
irrelevant target primers, which means primers that
were not for our target gene, but they used a specific
pr obe.

They used the probe but they did not use the
primers. They spiked it with RNA and they used a
single prinmer and a probe. So they used multiple
techni ques to make sure that it couldn't have been
caused by sone other kind of technical flaw, that the
results could not reflect sonme sort of technical flaw

Q So these techniques acted as a cross-check
on one another? |Is that it?
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1 A The TagMan and the sol ution phase PCR?
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1 Q Yes.

2 A Yes, the techniques ultimately give us the
3 same information. TagMan gives us nore infornmation

4 but they one really does validate the other.

5 Q So it gives you nore confidence that the

6 results that you are obtaining are valid?

7 A Yes.

8 Q Now, Doctor, how do you know that you don't
9 have a fal se positive here?

10 A You don't have a fal se positive because your
11 negative controls consistently act true to

12 desi gnation, and a false positive would really

13 generally -- it would reflect two things. 1t would
14 reflect the nonspecific priners, or it would refl ect
15 cross-contam nation. If it's cross-contam nation

16 your controls, your negative controls, should also be
17 cont am nat ed, because contamnm nati on woul d not

18 preferentially contam nate one sanpl e over another, at
19 least not in nmultiple runs. So if you have --
20 Q And is that why you run the controls every
21 single time --
22 A You have to run the controls every single
23 time and if your negative control is consistently
24 negative, and it is negative every time, then you
25 simply can -- it is illogical to assunme that you would
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have contamination in all your sanples but your
negative control

Q So, Doctor, are you aware of any criticisns
of this study?

A Yes.

Q And what are the criticisnms that you are
aware of in this study?

A Well, the major criticismis that there have

been | abs that have attenpted to reproduce sone of
t hese findings and have been unabl e.
Q And are you referring to specific studies?
A There are two studies that | amthinking of
specifically. One is Afzal et al., and | don't know
where you have that, and one is D Souza et al.
(Pause.)
THE WTNESS: What do you want ?
MS. CH N- CAPLAN.  Special Master, Afzal et
al. is contained at Petitioners' Exhibit No. 63A
SPECI AL MASTER HASTINGS: Right, okay. And
just for the record, that's the 2006 article by Afzal,
because there are nore than one by that author.
MS. CH N-CAPLAN.  Right. And D Souza et al.
is contained at Petitioners' Exhibit No. 63L.
SPECI AL MASTER HASTINGS: F as in Frank?
MS. CHI N-CAPLAN. L as in Larry.

Heri tage Reporting Corporation
(202) 628-4888



Case 1:98-vv-00916-TCW Document 232 Filed 04/23/08 Page 70 of 304

629A
HEPNER - DI RECT

1 SPECI AL MASTER HASTINGS: (kay, thank you.

2 BY M5. CH N CAPLAN

3 Q So Dr. Hepner, could you just address the

4 criticisns of the Unl mann study by Afzal et al.?

5 A Sure. Well again, when you attenpt to

6 reproduce a study, you need to reproduce all the

7 variabl es of that study. Now, the study in question,
8 the study that is being reproduced, if the study is

9 attenpting to show that neasles virus is present in G
10 bi opsy bowel -the the bowel biopsies of this specific
11 cohort of patients, all reproductions of that study

12 must use the sane starting material and nmust use al

13 bi opsies fromthis cohort of patients.

14 What Afzal did, in Afzal et al., they attenpted
15 to reproduce these results, however, they neglected to
16 use the sanme starting material. Instead of using G
17 bi opsies fromthis cohort of patients, they used

18 peri pheral bl ood nmononuclear cells fromthis from ASD
19 patients. It actually was not even restricted to ASD
20 patients with G disease, so it was just ASD patients
21 | ooki ng at the peripheral bl ood.
22 Q So, with respect to the Afzal study, are you
23 saying that it's not conparable to Uhl nann because,
24 first, it used blood cells as opposed to gut tissue?
25 A Yes, so, what | believe that they managed to
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1 do was --
2 Q Ckay, so they used blood cells as opposed to
3 gut tissue, was one.
4 A Correct.
5 Q And they also, they used autistic children
6 but they did not use autistic children who had G
7 probl ens?
8 A It was not restricted. That was not an
9 inclusion criteria for the study.
10 Q So that's a potential flaw in that study?
11 A Yes.
12 Q Go on Doctor, |'msorry.
13 A Okay. So, what | believe that they have
14 done is they have tested actually a different
15 hypot hesis. The hypothesis that was tested there was,
16 can you detect neasles virus in ASD patients, in ASD
17 children, in their peripheral blood? And it's a
18 r easonabl e hypot hesi s based on the Unhl mann paper.
19 It's a hypothesis that if it's in the G tissue, it
20 may al so be in peripheral blood, and | would like to
21 test that hypothesis.
22 And the answer was, it was not, it was
23 either not there, or it was not detectable; it was
24 there but not at detectable levels.
25 Q Now, Doctor, you also nentioned the D Souza
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paper?

A The D Souza paper perforns a sinilar study
usi ng peripheral blood, and was not restricted to
ASD -- it was ASD patients, but not restricted to ASD
patients with bowel disease.

Q So, essentially, the D Souza group
replicated the Afzal group, however, the Afzal group
had two potential flaws in their study?

A Correct. My | add sonet hi ng?

Q Sur e.

A Actually, the D Souza study shows that they
were able to use the prinmers that were used in the
Uhl mann paper and were able to successfully anplify
measl es virus frompositive control DNA -- RNA or
cDNA.  So they actually show that the prinmers are
specific. However, they were not able to detect it in
their experinental sanples because their choice of
experinental sanples was flawed.

Q So the positive that was supposed to be
positive was positive?

A Correct.

Q And that indicates that the flawis
potentially with the study popul ati on and not the
primers that was used?

A That's right.
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Q Now, Doctor, there's been this question
about detection limts. Could you? |Is detection
limts sonmething that's standardi zed anong al
| abor at ori es?

A Can you ask that question differently?

Q Sure. Wen you are speaking of results and
everything, can we correlate the results of one | ab
with anot her |ab?

A "Il try to answer that question. There is.
I"lI'l answer that question by pointing to anot her Afzal
study, which was a col |l aborative study anong seven
into seven different |abs, |ooking for neasles virus
RNA or cDNA in the sane sanple. So the sane sanple
was divided -- multiple sanples were divided up into
seven different batches and sent out to seven
different |abs.

Each | ab applied their own in-house
techni que to those sanples, and the findi ngs showed
that there was about a thousand-fold difference in
detection threshol ds between different |abs for
different sanples- for the sane sanple.

Q So Doctor, just to be clear on that, this
one | aboratory took this big batch of solution, is
that it, and they divided it up into seven parts, and
they sent it out to seven different |aboratories to
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1 test, and when those seven different | aboratories
2 tested it, the difference between the seven
3 | aboratories is a thousand tines different?
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A They didn't use one sanple. They used
mul ti pl e sanples. Some were positive and sone were
negative. The only people who knew whi ch ones were
positive and negative were the peopl e who conduct ed
the study. The sanples were sent out blind to these
| abs, and what they showed was that, while the RNAs
that were present in high abundance were easily
detectable, the RNAs that were detected in | ow
abundance, there was about a thousand-fold difference
in detection threshold, which neans that that
threshold is, what is the anpbunt of RNA that needs to
be present for ny lab to be able to detect it?

In one lab, that's X. In another lab, I can't
detect X. In fact, | can't even detect it until it's
1000 times X. And that would be the difference in
t hose detection threshol ds between the |labs. And that
reflects, nmost likely, it could reflect differences in
operators, the people who are conducting the study,
and it also reflects a difference in reagents and
t echni cal desi gn.

SPECI AL MASTER HASTINGS: And just for the
record, |ooking at your paper, Dr. Hepner, | think
that study you were just tal king about was the Afzal
2003 study?

THE WTNESS: Yes, ny apologies. That was a
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different study. This is 20083.
SPECI AL MASTER HASTINGS: Ckay. Thank you.
Go ahead.
BY M5. CH N CAPLAN.

Q So Doctor, what does that nmean when you have
a situation where two | aboratories are testing and
they cone up with different results?

A That neans that either one of the |abs --
what that tells you, if the first lab that found the
results performed scientifically sound data
scientifically sound experinents and generat ed
scientifically sound data, that tells you that there
was nost |ikely something wong with the ability of
the second lab to detect it.

Q Doctor, during yesterday's testinony, Dr.
Kri gsman indi cated that you had been a nenber of a
teamthat presented a paper at | MFAR?

A Correct.

Q And can you just generally tell the Court
what the substance of that paper was, or abstract?

A Sure. This was an | MFAR abstract.

Q Yes.

A So this is prelimnary data. And the goa
of this study was to create a highly reproducible,
highly sensitive, very specific assay, or experinental
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1 design, to detect MW RNA in the bowel biopsies of ASD

Heri tage Reporting Corporation
(202) 628-4888



Case 1:98-vv-00916-TCW Document 232 Filed 04/23/08 Page 78 of 304

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

635A
HEPNER - DI RECT

patients. And what we did was we generated nultiple
primer sets and tested themfor their specificity and
their sensitivity.

What we wanted to do, in addition to
creating a very robust study, a very robust
experimental design that hopefully ultimately would be
reproduci ble in other |abs, was we wanted to show t hat
this that this RNA that we are detecting is vaccine
strain-specific. So we designed the study so that it
woul d show a vaccine strain-specific kind of signature
inits DNA sequence -- in its RNA sequence.

Q And what were the prelimnary results of
your study?

A Well, the prelimnary results essentially
show that we were able to anplify MV RNA at a high
frequency in many of the bowel biopsies that we
tested, and there were nmultiple priner sets and they
differed in their sensitivity, which we woul d expect
based on what we know now. That's essentially what
was shown. And we were able to confer vaccine strain
specificity in sone of those sanples.

MS. CH N- CAPLAN:  Thank you.

SPECI AL MASTER HASTINGS: That's all of your
direct?

MS. CH N- CAPLAN.  Yes, thank you.
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1 SPECI AL MASTER HASTI NGS: M. Matanoski, did
2 you fol ks have any questions for this w tness?
3 MR. MATANCSKI : Yes, we did, but, Your
4 Honor, if | may have a brief nmonment to collect ny
5 not es here?
6 SPECI AL MASTER HASTI NGS: kay. How |ong
7 are you tal ki ng about ?
8 MR MATANOSKI :  Five m nutes.
9 SPECI AL MASTER HASTINGS: Al right. Go
10 ahead.
11 (Wher eupon, a short recess was taken.)
12 SPECI AL MASTER HASTINGS: Al right, for
13 those listening in, we are ready to go back on the
14 record here, and we are going to now have cross-
15 exam nation of Dr. Hepner. M. Matanoski, when you
16 are ready, please go ahead.
17 MR, MATANCSKI:  Thank you, sir.
18 CROSS EXAM NATI ON
19 BY MR MATANGCSKI :
20 Q Dr. Hepner, good norni ng.
21 A Good nor ni ng.
22 Q How | ong ago did you receive your PhD?
23 A Let's see. Three years ago. Three or
24 four -- four years ago.
25 Q And you are the first author on one
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1 published article and a coauthor on three?
2 A Correct.
3 Q One of those is in press right now, correct?
4 A Correct.
5 Q None of those articles deals with the
6 detection of nmeasles virus through PCR, does it?
7 A They do not.
8 Q Those articles generally concern cancer,
9 correct?
10 A Correct.
11 Q Those articles don't concern the proper
12 met hod for detecting viruses through PCR do they?
13 A They do not.
14 Q VWhat types of PCR have you worked with?
15 A I've worked primarily with solution phase
16 PCR, RT-PCR, |'ve done in situ PCR and Taghan PCR
17 Q About how many tinmes have you personally
18 used PCR?
19 A It's hard to really answer that question.
20 I"ve done it so nmany tines, it's hard to say.
21 Hundr eds.
22 Q Hundr eds?
23 A Yes, well, my nost recent study, which is in
24 preparation, | generated over 20 mutant clones that
25 requi red an inordinate nunber of PCR reactions.
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Q Have you ever designed priners for the
detection of viruses?

A | design prinmers for all of ny PCR
reactions.

Q And you' ve done those for viruses as well?

A Oh, for viruses?

Q Yes.

A |"ve done it for viruses, too. For neasles
Vi rus.

Q Did you design the primers used in the work

you are doing with Dr. Wal ker?

A | designed sonme of them

Q Did your doctoral thesis explore howto
properly use PCR for the detection of viruses?

A No, it did not.

Q You didn't offer a theory on how MW al one
or in conbination with thinerosal-containing vacci nes

causes autistic spectrum di sorders?

A | did not.
Q Do you believe that is proven?
A I do not believe that it's proven to a

scientific certainty.

Q Do you believe it's proven nore |ikely than
not ?

A | believe that it's a plausible hypothesis.
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1 Based on the fact that neasles virus RNA and protein
2 have been detected in these G biopsies, | believe

3 that it's a plausible hypothesis.

4 Q It's a hypot hesis?

5 A A pl ausi bl e hypot hesi s.

6 Q Now, you believe the results in the Uhl mann
7 paper are reliable and not subjective?

8 A | believe that they are reliable.

9 Q So --

10 A And not subj ecti ve.

11 Q Okay. So you al so believe they are not

12 subj ective?

13 A | have no reason to believe they would be
14 subj ective

15 Q VWhat | eads you to the conclusion that they
16 woul d be reliable? Wat's the primary reason? | know
17 you' ve gone through sonme and | don't want you to have
18 to go through all your testinony again.

19 A Yes, sure. | nmean, essentially, you | ook at
20 the experinental design, you say, did they choose the
21 right experinments and did they performthose
22 experinments correctly? And | believe that they chose
23 the correct experinments and perfornmed them adequately.
24 Q You are basing that on published work?
25 A The published Uhl nann study?
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Q Yes.
A Yes.
Q In your report, you took issue, and in your

testinony today, you took issue with the concl usions
of the Afzal paper, and the D Souza paper, indicating
that they weren't really specifically designed to
replicate the same type of experinent that Unl mann and
his associates did. |Is that correct?

A Correct.

Q Now, one of the criticisnms that you have
|l eveled is that they were conparing -- they were
attenpting to use a different material. They were

attenpting to use bl ood.

A That's right.

Q And why woul d that not be appropriate?

A Because we don't know -- the only thing that
we have shown so far is that it's detected in G
tissue. It is fair to have the hypothesis that it
could therefore also be detected in blood, but if this
is a persistent infection in @ tissue that is not
detectable in blood, these studies would not have been
able to detect neasles virus RNA in the bl ood.

Q Is there a reason to believe froma
bi ol ogi cal standpoint that if the neasles virus was
present in the gut tissue that it al so would not be
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present in the bl ood?
A Well, viruses are conplicated, and there are

different types of atypical viral infections, so while
it is plausible hypothesis based on the literature, it
is also plausible hypothesis based on the literature
that it could not be there and that it could be
persistent only in G tissue and restricted to G
tissue.

Q So in your view, it's just as plausible that
it just remains in the gut and never enters the bl ood?

A That is what the data is showing currently.

Q You nmentioned in tal king about the D Souza
paper -- I'msorry, in one of your reports, one of
your criticisnms of both D Souza and Afzal for using
bl ood was that it mght not detect | ow copy nunbers of
RNA?

A Many of the biopsies in the study were | ow
copy. So even if we are working with a hypothesis
that it could be in the blood, the viral copy numnbers
could be very, very low. So we really don't know at
this point whether it's even in blood, or if it's in
blood, if it is at a detectable |evel

Q Okay. Didn't Unhlmann and his associ ates
report high copy nunbers as well?

A They reported a range.
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1 Q And weren't sone of those very high?
2 A Some of those were high. | don't know how
3 many were high. Some were high and sonme were as | ow
4 as one copy per cell.
5 Q And didn't you in your report say that you
6 believe that they were so high that that was a reason
7 why you would believe that it wasn't a subjective
8 interpretation by Unlmann and his associates that the
9 sanpl es were in fact positive?
10 A The high level of detection would suggest
11 that it could not have been an artifact, that overall,
12 the experinent is not designed to be -- the
13 experinmental design does not detect artifacts.
14 Q So if there were a high nunber of copies and
15 the experinent was actually really truly finding them
16 shoul dn't they al so be present, if indeed it does nake
17 it to the blood, in the peripheral bl oods?
18 A It's possible.
19 Q Isn't that |ikely?
20 A It's not what the data is show ng.
21 Q Okay, so it's either not making its way into
22 the blood, or it's not in high copy nunber.
23 A Correct. |It's either not there or not
24 det ect abl e.
25 Q And it would not be detectable because it
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1 was a | ow copy nunber?
2 A Correct.
3 Q Now, you nentioned in your report -- in your
4 testinobny, not in your report, you were asked a
5 questi on about whet her you thought the Afzal study was
6 a flawed study, and you said yes. |Is that what you
7 really believe, that it's a flawed study?
8 A It's flamed to the extent that they did
9 not -- their attenpt was to reproduce the Uhl mann
10 paper, the Unhlmann study. It is flawed to the extent
11 that they did not use the proper reagents to do what
12 they planned to do, which was to reproduce that study.
13 Q They didn't use the proper reagents?
14 A The starting material, the RNA source.
15 Q | see. They didn't use the proper RNA
16 source. So it's your criticismabout using blood as
17 opposed to gut biopsy.
18 A That's right.
19 Q The study itself, fromyour standpoint, was
20 it flawed?
21 A The only other flaw that | would say is that
22 they al so used in-house prinmers. They used priners
23 that were not the sane as the Uhlmann prinmers. So it
24 woul d have been a good idea to use the priners that
25 the Uhl mann study al so used. Besides that, there is
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not hing specifically that | can say is flawed.

Q And then the follow on study by a different
group --

A D Souza.

Q -- who is D Souza, they used the Uhl nann
primers, so they addressed that --

A They addressed that question.

Q Agai n, they used peripheral blood --

A That's right.

Q -- which we've already di scussed. Now,
you've said that the D Souza individuals that
conducted that study showed that the Uhl mann prinmers
were specific to neasles virus. |Is that really what
t hey showed?

A That wasn't what they were attenpting to
show, but ultimately, that is what they showed,
because they used the Uhl mann PCR prinmers and a
measl es virus tenplate, a positive control tenplate,
and were able to anplify neasl es virus.

Q And what was the concl usion of the authors
of that study? Did they say that their study showed
that the Uhlmann prinmers were specific to detecting
nmeasl es virus?

A That was not their conclusion because --
actually, it would be helpful if |I could refer to that
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1 - -

2 Q Sur e.

3 A Can you just point me in the right

4 direction?

5 Q I think you were | ooking at it on your --

6 A Here, D Souza. Gkay. The D Souza study.

7 Q Yes, the D Souza study. | believe that cane

8 out in 2006.

9 A What they showed, | recall, is that, using
10 the Uhl mann prinmers -- and they al so used other sets
11 of prinmers. They used a prinmer set by Kawashi ma, but
12 the Uhl mann prinmers, they were getting a nonspecific
13 band that they were saying showed that the priners
14 were not specific. However, the anplification of
15 measl es virus in the positive control shows that they
16 were sensitive to -- that those priners are sensitive
17 enough to detect neasles virus RNA though there was
18 al so sonme nonspeci fic bandi ng.

19 Q So in other words, nonspecific banding, it
20 was al so anplifying things that were not neasles

21 virus, correct?

22 A That's right. 1In peripheral blood

23 Q You' ve criticized peripheral blood.

24 Didn't -- in the Unl mann paper, take a look at it.
25 Didn't they use peripheral blood as one of their
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control s?
A They used it, | believe, as a negative
control, correct? And that would just be -- is that

correct? Used it as a negative control ?

Q Go ahead and take a | ook and see whet her
they believed that peripheral blood could be used as a
control

A "Negative control material included
uni nfected viral cells, human tissues, control RNA
extracted fromRaji cells, and nornmal peripheral bl ood
mononucl ear cells.” So they were using it as a
negative control, a source of RNA that should not

contai n nmeasl es virus.

Q If you don't have it introduced initially,
correct?

A Ri ght, and this was nornal .

Q Isn't one of the uses of controls, the

negative controls, is to detect environnental
contam nation in the |ab?

A Yes.

Q So if you are using blood as one of your
negative controls, you would expect that if there are
contam nation by neasles virus, it would be in the
bl ood.

A If there was contam nation in the |ab, yes,
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it could be.

Q So it's not that neasles virus can't be
there in the blood if measles virus is present,
correct?

A Measl es virus could be in the blood if
measl es virus i s present.

Q Now, in your expert report, you nention the

mel ting curves in the Uhl mann study were consi stent
with neasles virus anplification. |Is that right?

A No, that was an error. |t was related to a
personal conmunication in which we were discussing a
different nethod, and this was an editorial error

Q So that was incorrect in your report?

A That was incorrect.

Q You have read the paper though?

A Yes, and | had access to other naterials
whi ch were not admi ssible here.

Q They are not adnissible here?

A | had discussions with people and | had
heard that they had used a different nethod. | don't
have record of that nethod, and it was just a persona
comuni cati on, where they had used a SYBR G een nethod
where you woul d use nelting curves. And that shoul d
not have been in ny report, and | deleted a part of
the sentence and not the rest of it.

Heri tage Reporting Corporation
(202) 628-4888



Case 1:98-vv-00916-TCW Document 232 Filed 04/23/08 Page 91 of 304

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

648A
HEPNER - CROSS

Q | see. How nmuch of your testinony here
today is based on this other information outside the
report?

A All of ny testinony is based on what's
witten here. Everyone has access --

Q In the Unl mann paper?

A In the Unhl mann paper. And | believe | have
only referred to things fromthe Uhl mann paper.

BY MR MATANCSKI

Q You characterized the results in the U hmann
paper of the in-situ PCR and the real tinme RT-PCR as
concordant. Wat do you nmean by concordant ?

A I nean that the experinmental sanples were
positive at a frequency greater than controls.

Q Wbul d you consider it concordant or
di sconcordant if the positive sanples in the in-situ
didn't match up with the results that you got fromthe
RT- PCR?

A If the actual quantitative nunber, the
nunber did not match up?

Q If what was deemed positive fromin-situ
the nunbers there, the nunber of sanples that were
deened positive, didn't match up with the RT-PCR
nunbers.

A | would say in an individual sanple it would
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1 be discordant if the two sanples did not natch up, not
2 the cumul ative effect of the results.

3 Q The sanpl es they anal yzed by both in-situ

4 and real time PCR. How nmany sanples did they --

5 A "Il have to look. Can | refer to ny notes?
6 Q -- anal yze by both net hods?

7 A Actually in the Tagvan PCR, according to the
8 Table 2 sunmary of the TagMan and in-situ PCR results,
9 70 out of 91 were positive for Taghan, and 42 out of
10 57 were positive for in-situ PCR

11 Q So 25 percent of the time they didn't get

12 the same results using the two different techni ques?
13 Is that correct?

14 A I don't know if the sanples overlapped. |
15 don't know if these were the sane sanples. | don't

16 have that information

17 Q The information presented in the paper?

18 A Yes, the information presented in the paper
19 I don't know if all of those sanples were subjected to
20 the same experinment, so if Sanmple A was put through
21 both TagMan PCR and in-situ PCR
22 SPECI AL MASTER HASTINGS: Let ne ask both
23 counsel and the witness. Your voices are dropping a
24 little bit. If you can bring themup just a tad?
25 Thank you.
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THE WTNESS: My | add sonet hi ng?
MR, MATANOSKI :  Yes.
THE WTNESS: | would not expect for the
nunbers to be identical. | would not necessarily

expect for everything that's TagMan positive to be
in-situ PCR positive. That just has to do with
sensitivity of a particular assay.
BY MR MATANCSKI
Q So there's variability across different PCR
t echni ques that you use?

A Yes. Yes.

Q So you won't always get the same results?

A You won't always get the same results.

Q Sometines it will be positive; sonetines it
won't ?

A Wthin a particular assay, a sanple shoul d

be positive for that particular assay or negative for
that particular assay in each run.

Across assays you m ght expect sone
variability based on the threshold, the detection
threshol d of that assay.

Q Now, in your report you also refer to the
i mrunohi st ochem stry that was perforned in conbination
with the in-situ PCR  Was this done?

A This was actually referred to. Yes. This
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1 was not done in this paper. This was done in another
2 st udy.
3 The i mmunohi st ochem stry done in this paper
4 was | ooking at the region within the tissue where the
5 RNA was det ect ed.
6 Q So they weren't actually --
7 A No. In fact --
8 SPECI AL MASTER HASTINGS: If you're
9 referring to a particular point, if you can help us by
10 gi ving us the page nunber?
11 Where was the one that you were just asking
12 about the discussion of the inmunohi stochem stry?
13 MR MATANOSKI: It was in her report. It
14 al so was on page 87 of the U hmann paper.
15 SPECI AL MASTER HASTI NGS: But you were
16 aski ng about a discussion in her report. Can you tell
17 me at what page of her report? That's what |'m
18 aski ng
19 MR, MATANCSKI: | believe that was page 3 of
20 the report.
21 SPECI AL MASTER HASTI NGS: kay.
22 THE WTNESS: Yes. It was not done, and
23 this was stated incorrectly. It was not done in this
24 paper.
25 The i mmunohi st ochem stry in this paper was
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| ooki ng at the particular subcellular |ocalization of
the neasles virus RNA and did not detect the MV RNA or
the MV protein

BY MR MATANCSKI

Q So that was an error?
A That was an error
Q But one of the things you were relying on in

maki ng your conclusion was that the presence of
measl es virus protein to your nmind was highly
supportive of their result?

A The presence of an W RNA is very inportant
information. The presence of an MV protein gives
anot her | ayer of confidence to the hypothesis. Ohers
have | ooked at this, but this was not done in this
paper .

Q U hnmann doesn't do that?

A U hmann does not.

Q So it's not supported there in the U hmann
paper?

A That particular level of support is not
her e.

Q You' ve tal ked this norning and you also talk
in your report that detection limts for neasles virus
in PCR-based assays can vary up to a thousandfol d.

Wul dn't that variability of detection limt
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make reproducibility of results that much nore
i nportant?

A It certainly does.

Q You al so stated in your report that as |ong
as the original study which detected nmeasles virus in
clinical material was performed in a properly
controlled and technically accurate study then you
coul d have confidence in the result.

In terms of control, you nentioned that they
listed a nunber of controls that they used. Did they
provide data for all the controls that they used?

A No, they did not.

Q Hasn't one of the criticisns of the U hmann
paper been that they have not presented their data?

A Yes, | believe it is.

Q And in response they still have not
presented their data, correct?

A | am not aware of whether or not they've
been asked to present those data. This is a peer
reviewed study, and | don't know what information has

been accessed.

Q But as you said, it's been criticized that
their --

A It's a criticism yes.

Q -- paper |l acks essential data for evaluating
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1 it?
2 A It lacks information. Some of the data that
3 is described is not shown.
4 Q And sone of the data that was described and
5 now shown was the results that they had received with
6 the controls, correct?
7 A Correct.
8 Q And it was inportant to you, at least to
9 your thinking, that the proper result be obtained from
10 t hose controls, correct?
11 A Yes.
12 Q That positive controls came back positive
13 and negative controls cane back negative?
14 A Yes.
15 Q If negative controls cane back positive,
16 woul d that shake you confidence in the report?
17 A Yes, it woul d.
18 Q Now, you tal ked briefly about your work with
19 Dr. \al ker.
20 A Uh- huh.
21 Q W were presented with the information from
22 your poster yesterday so | haven't had a lot of tine
23 to digest it.
24 A Sur e.
25 Q | have a nunmber of questions to ask you
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about that work.

A Sur e.

Q Do you have the poster avail abl e?

A | don't believe | have it with me. Does
soneone have it? Do | have it in here?

Q It's trial Exhibit 3. It cane in yesterday.

A | have it now.

Q I'"'mnot going to start there, but 1'd Iike

to start with some general questions about what you've
been doing with Dr. Wl ker.

A Sur e.

Q In obtaining the RNA, how are the sanpl es
obt ai ned? In what manner was the RNA extracted?

A The RNA was extracted by Dr. Krigsman and
put in a solution called RNAlater that allowed the
tissue to remain stable and the RNA to remain stable.

It was sent to Dr. Wal ker, who extracted the RNA in

his |ab.
Q How was it stored?
A It was frozen on dry ice and then frozen in

his freezer.
Q Dr. Wal ker did the RNA extraction?
A Yes, he did.
Q How did he do that? Wat nethod?
11
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1 A He uses a standard protocol using an
2 avail abl e type of cyogen kit. |It's a specific kit
3 that separates the RNA fromthe protein and all other
4 exogenous naterial s.
5 Q Did you develop a protocol for how you were
6 going to do the experinent?
7 A |'"msorry?
8 Q D d you develop a protocol for how you were
9 going to do the experinent?
10 A Fromstart to finish or that particular part
11 of the experinent?
12 Q Actually fromstart to finish
13 A We did not devel op that protocol. The
14 protocol for RNA extraction is a standard protocol for
15 RNA extraction that we did not devel op.
16 VWhat we did was devel op the reagent for the
17 PCR or devel oped the primers for the PCR design.
18 Q And as far as a protocol for conducting the
19 experinent, you' ve devel oped one?
20 A W' ve devel oped nmultiple priner sets and
21 primer comnbinations.
22 Q Speaki ng nore generally than just the
23 primers, a protocol for actually conducting the
24 experiment. Wat assays would you use? 1've seen
25 five different panels of assays used.
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1 A Yes. Each priner set is in a way its own

2 type of experinment because each priner set requires a
3 different nelting tenperature or when it's suggested
4 to the PCR thermal cycle or run

5 Every priner set is slightly different. The
6 PCR strategy is a standard strategy. You nake

7 alterations in that strategy based on the priners that
8 you' ve desi gned.

9 Some of that requires sone trial and error,
10 but you design the priners and then you alter the

11 strategy based on those priners.

12 Q Okay. So you're altering the strategy as
13 you go al ong?

14 A That's standard practice, yes.

15 Q Okay. Do you have a general protocol that's
16 been devel oped at this point to follow for these

17 experinments?

18 A Yes.

19 Q How does the quality and the integrity of
20 the RNA fromthe patient versus the control conpare?
21 A In the Wal ker study?
22 Q In the Wal ker study, yes.
23 A As we said, this data is prelimnary so we
24 really have access right now to the experinental
25 sanmpl es, and we don't have access to as many control
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sanpl es.

The | arge nunber of experinental sanples
makes it difficult for me to nake any genera
conparisons, but | can say that all our RNA that we
extract is tested for RNA integrity.

Q For the four controls that were postnortem
speci mens, was that degraded, the RNA degraded in
those speci nens?

A There was sone slight degradation.

Q In terms of control, have you run negative
controls at this tinme?

A No. W are in the process of procuring
sanmpl es that woul d be appropriate negative controls.
The probl em has been access to appropriate nmaterial s,
and that's why this data is so prelimnary.

Q How about no negative controls. Have you
run tests on those?

A Well, we run a no-tenplate control with
every sanple, so that does not contain any tenplate
that's contained in the RNA

We've also run irrelevant tissue, but it
does not nmeet our standards for what would be an
appropriate negative control

Q ["msorry. You're run irrelevant --

A Irrel evant tissue, which would nmean tissue
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so it's a nucleic-based tenplate, but it was not G
deri ved.

Q | see. And do you have results fromthose
runs on the negative controls that are not A sanpl es?

A For what we have right now, those results
show that they're negative.

Q Do you have the data?

A | don't have it with ne, no

Q But there is data?

A There is very prelimnary data showi ng --
really the reason why that data is not useful at this
time is because all it did was show pri nmer
specificity, but it did not give us any infornmation
yet about this cohort of patients relative to a
different cohort of patients.

Q I don't mean to put you on the spot because
I know you've said a nunber of times this is very
prelimnary.

A It is very prelimnary.

Q | just amtrying to get sonme nore data
because this has been presented yesterday.

A Yes.

Q | just want to get sone nore data about
where you are and what you've been doing. How was the
RT-PCR carried out in the Wal ker study?
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A It was a two-step reaction, so the reverse
transcriptase reaction to the generation of cDNA was
carried out separately fromthe PCR Once the cDNA
was generated it was quantitated, and then it was
subj ected to PCR

Q Okay. How nuch RNA was used?

A It was variable, but used on the order of

five nanograns, one to five nanograns.

Q So it wasn't the sanme anmount for each
sanpl e?
A Well, every run it was a conparabl e anount,

but again we were testing. The goal of what we've
done so far has been to test this assay, to optimze
t he assay.

Q Okay. So you're still trying to get the
assay? You're trying to devel op your assay at this
time?

A We're optimzing conditions so that this
will be an assay that can be used in every |lab, and
that requires a |lot of manipulation.

Q How many cycles of PCRs do you conduct ?
Thirty-five to 40.

And how many cycl es of nested PCR?
Thirty-five to 40.

It's all nested?

O » O >
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SPECI AL MASTER HASTINGS: It's all what?

MR. MATANOSKI: Nested. [|'msorry, sir.

SPECI AL MASTER HASTI NGS:  Nest ed?

THE W TNESS: Nest ed.

MR MATANOSKI :  Nest ed.

SPECI AL MASTER HASTINGS: N E-S-T-E-D?

MR, MATANCSKI: Yes, N-E-S-T-E-D.

THE WTNESS: The nested PCR was done in a
second reaction, so you would have the primary PCR
that was 35 to 40 cycles. Then you would take a
certain amount of the primary PCR and do a nested PCR
That was also a 35 to 40 cycle PCR

BY MR MATANOSKI

Q Coul d you descri be what your technical
controls were?

A For the nested PCR? For this PCR reaction?

Q For the PCR reaction.

A W woul d have a positive control. W would
either have a positive control that was wild type, and
the negative control at this point generally has been
a no-tenplate control because we don't have access to

the right material.

Q Did you include negative environnental
control s?
A What do you nean by environnmental control s?
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Q The controls that you woul d use to detect
for contam nation

A The no-tenplate control functions as a
control for contam nation

Q VWhat were your positive control s?

A At this time Dr. Wal ker only has a plasma
DNA. We're trying to procure an SSPE sanpl e t hat
woul d be a wild type sanple, and the reason why this
woul d be preferable is because we are actually | ooking
to confer vaccine strength specificity, and to confer
vacci ne strength specificity we sequence through an
appropriate nucleotide so we | ook at the database and
we | ook at a specific nucleotide that is only found in
vacci ne strength.

We want to show that we do not have cross
contam nation by using a positive control that's
actually wild type, so if the positive control is wild
type and the experinental controls are vaccine
strength then we can show that the source of the RNA
could not have been a contanination fromthe positive
control

Q But right now you don't have that devel oped?

A W don't have that at present.

Q And all the RNA for the sanples, that is the
patient sanples, was extracted by Dr. Krigsman?
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A The RNA was extracted by Dr. Wl ker. The
bi opsies were from Dr. Krigsman.

Q The bi opsi es.

A And then we are getting control biopsies
from anot her source, so these would be pediatric |IBD
patients from anot her hospital

Q VWhen did you run the positive control?

A VWhen?

Q How | ong ago did you run the positive
control ?

A Positive controls are run wi th each
experinental run.

Q And where do you run thenf

A VWhere in the thermal cycler or where on the
gel ?

Q Do you do it in the sane | ab?

A Everything is run in the sane | ab.

Q The positive controls are run in Dr.

Wal ker's lab that he's testing other --

A Wel I, you need to run your positive contro
along with your experinental sanples.

Q Why did you used gel -based RT-PCR and not
real tine?

A Why did we use sol ution-based RT-PCR and not
real tinme?
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Yes. |l'msorry.
A That was because we wanted to -- well, we

could have done it, but RT-PCR is actually a |ess
cunmbersone assay to use, and if we're able to detect
it using RT-PCR it's actually easier to do.

The U hmann primers do not span this vaccine
strength specific nucleotide, and we wanted to
generate different priners that woul d span that
nucl eoti de that woul d confer vaccine strength
viscosity, so we needed to generate a different assay
and not sinply reproduce what had been done.

Q In your poster, why did you show only 12
resul ts?

A Twel ve positive sanples or 12 --

Q You tal ked about 12 in the poster.

A Well, | think that these were 12
representative sanples. W note generally what one
does is shows representative sanples of your data.

Q Can you turn to the chart that you have?

SPECI AL MASTER HASTINGS: Are we on the
poster right now?

THE W TNESS: Yes.

MR MATANCSKI: We're still on the poster
Yes, sir.

SPECI AL MASTER HASTI NGS: Wul d you bear
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with ne about 20 seconds while | get ny copy?

Go ahead.

MR. MATANGCSKI :  Thank you.

BY MR MATANCSKI

Q Way did you use five different strategies?

A As | said, we were trying to optimn ze
conditions, and three of those strategies reflect new
strategi es that have not yet been reported other than
inthis poster. Two of those strategies are actually
t he U hnmann studi es, and those are the F1-R F2-R and
those prinmers, those designations.

Like | said, we're trying to optim ze
conditions. |If one has a difficult PCRto run, it is
common to generate nultiple priners and use multiple
primer sets because there is variability and
sensitivity between prinmers and prinmer sets, and a | ot
of that just takes time. You just need to test each
pri mer set one-by-one.

The goal of this was to show at this point
that an assay is being generated with the purpose of
being a highly sensitive and highly specific assay for
MW detection in this tissue.

Q You said F1-R and F2-R were the U hmann
primers?
A Yes. Anything with an F1 or F2 designation
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were U hmann, so F1-R is actually the F1 reverse
primer. F2-Fis the forward priner.

The ones that say Fl1-CQuter, those are ones
that Dr. Wal ker generated, so it had an F1, but the

word Quter. That was actually redesigned by Dr.

Wal ker.
Q He redesi gned sone of the U hmann priners?
A Yes, and then the other primers were ones

that Dr. Wal ker and | generated.

Q You reported on the vaccine strain in two of
the five strategies. You had four positive on one and
two positive on the other.

A That's right.

Q Were those two in the same group of the four
that you had --

A No. They were different.

Q They were different?

A Yes, so it's a cunul ati ve nunber of six. W
tried to separate them because | don't think it would
be good scientific practice to lunp all the results
t oget her.

Q Dr. Wal ker said his lab hadn't mani pul at ed
any wild virus vaccine strain neasles virus prior to
the study, this study that you re working on. Had he
not worked with those viruses before?
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A He had not, as far as | know.
Q Now, he had to i ntroduce neasles virus into

his lab to do this study, correct?

A He did use sone pl asma DNA

Q He' d need that for the controls?

A Uh-huh. And that is why we're trying to use
only wild type so that we can distinguish it based on
nucl eoti de desi gnati ons.

We can distinguish it fromthe vaccine
strain so that if there wasn't contam nation fromthe
positive control it would not be reflected in the
experinental sanples.

Q So really at this point since you' ve
i ntroduced virus into the lab to conduct the
experiment you could say there's a | ow chance of
contam nation in the | ab beforehand because you hadn't
used it, but the contami nation fromactually
conducting experinents is just as high, correct?

A A wild type contami nation could be possible,
but if we sequence through the vaccine strain
nucl eotide that will distinguish it fromany kind of
potenti al contam nation source.

Q VWhat were you using as your positive
control ?

A It was a wild type plasmd
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1 Q l'"'msorry?
2 A Awild type plasmd.
3 Q Ckay.
4 A A wild type piece of DNA
5 Q | thought | heard you say that you were
6 still trying to develop that as your control
7 A W were trying to get a source, an SSPE
8 source, so a brain source. This was a plasnma, which
9 is an artificial laboratory construct.
10 Q Okay. So it's an artificial construct?
11 A Yes.
12 Q That's your control ?
13 A Yes, but it contains the proper sequence
14 that's the positive control. Al we want to do with
15 the positive control is to show that we can anplify
16 what we say we anplify.
17 Q Ms. Chin-Capl an spent a great deal of tine
18 aski ng you about whether it was acceptable
19 scientifically to use PCR
20 I"'mnot here to dispute that. | just want
21 to find out though. PCR, if it's used, you have to
22 conduct the experiment properly, don't you?
23 A Yes.
24 Q And the results of the experinent
25 t hensel ves, you have to ook at how the experinment is
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conducted to determ ne whether those results are
reliable, correct?

A Yes.

Q And the results can be affected by changes
in study design, right?

A Changes in what?

Q Study design

A Changes in the design of the experinent?
Q Yes.

A Yes.

Q And they can be affected by variations in
the calibration of the machi nery used, correct?

A By calibration you nmean what ?
Q Is the PCR actual ly working properly.
A The PCR machi ne?
Q Yes.
A Certainly. |If the machine isn't working
wel |, the experinment won't work.

Q The results can be affected by whether or
not you're blinded to whether you're working with a
negative or a positive control or the sanple in
question, correct?

A Theoretically it's always good to have a
bl i nded study. That's always preferable.

However, if you treat the sanmple, the
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experinental and the control sanples, in an identica
fashion fromstart to finish there really should not
be any variation in your results.

Q There is some interpretation though that's
involved in the data, correct?

A Yes. In some of the experinments, yes.

Q And so blinding woul d be preferabl e because
then you woul dn't know whi ch ones you were wor ki ng
with?

A Yes.

Q And the reliability of the results of the
PCR wi Il al so depend on how specific the priner is to
detect the target, correct?

A It depends on both the specificity and the
sensitivity of the priner.

Q The reliability of the results would depend
al so on whether there's contanination present?

A Certainly.

Q The reliability would be affected by whet her
or not your positive control consistently came up
positive, correct?

A Yes.

Q And whet her your negative controls
consi stently cane up negative?

A Yes.

Heri tage Reporting Corporation
(202) 628-4888



Case 1:98-vv-00916-TCW Document 232 Filed 04/23/08 Page 114 of 304

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

671
HEPNER - CROSS

Q And if any of these things were askew in
some way -- let's say your negatives didn't
consi stently cone up negative or your positives didn't
consi stently cone up positive -- that woul d cast doubt
on the reliability of the results, correct?

A Yes. You would need to apply sone | evel of
logic here. If you consistently run a PCR and your
positive controls are always positive and your
negative controls are always negative, | think that
your results are interpretable.

If in a particular PCR reaction at one tinme
your positive control was negative, | think that you
can say that since your assays are generally reliable
somet hi ng nust have occurred at that one particul ar
time.

In general, you know, if nobst of the tineg,
if nine out of 10 tines, your positive control acts
positive and your negative control acts negative, you
can say you have a reliabl e assay.

Q In doing your experinment right now wth Dr.
Wal ker, if you run two tests on the sanme sanple and
the first tine it conmes up positive and the second
time it cones up negative, does that make you wonder
about the reliability of the run that you've just
done?
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A That's a good question. |f the first tine
it comes up positive and the second tinme it cones out
negative, | amconcerned and | would not call that
sanpl e positive until | confirmed that in a nore
reliable way.

Q And if you ran it the first tine and it cane
up negative and the second tinme it came up positive,
woul d that al so give you concern?

A It's the same, really the sane type of
ci rcunst ances.

Q The sane?

A If you were getting a positive result and
then you get a negative result, or you get a negative
result and a positive result, the question is which
one is correct.

If you are hovering around your detection
threshold, if you are dealing with a starting materi al
that's in | ow abundance, you mght be able to say and
you can say that it's possible that the problemis
that you are hovering around your detection limt.

That still would not be reason to call that
positive at that tine, but it would give you -- you
know, you think logically through the steps. You just
think | ogically.

Q It mght make you want to do it again?
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A It would nmake you want to do it again.
Q O maybe check how you were doi ng your

experi nment ?

A Yes.

Q You sai d you constantly need to change how
you're mani pul ating the --

A W want to optimze conditions so that
happens | ess.

Q What's the gold standard for PCR
specificity?

A For specificity it would be -- | think if |
under stand what you're asking, the gold standard woul d
be to sequence the nucl eotide, sequence the results.

Q And U hmann didn't do sequencing, did they?

A No, they did not.

MR MATANCOSKI: | have no further questions.

SPECI AL MASTER HASTINGS: Al right. Any
questions for this w tness?

Go ahead.

SPECI AL MASTER CAMPBELL-SM TH: | have j ust
a few questions, Dr. Hepner.

You indicated in terns of your experinental
group that you' re looking at the material that we were
provided in Petitioners' Trial Exhibit 3 indicates
that sone history was gathered on these patients.
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THE WTNESS: |'msorry. |Is that the
poster?

SPECI AL MASTER CAMPBELL-SM TH. Yes, that's
the poster.

THE WTNESS: GCkay. | don't know what
exhi bit number.

SPECI AL MASTER CAMPBELL-SM TH: It's the
printout poster.

THE WTNESS: Ckay.

SPECI AL MASTER HASTI NGS: It tal ks about we
recogni ze how the sort of division of |abor was broken
down, but if you're tal king about what your
compari sons are you indicated -- let nme be clear --
that your positives are all only wild virus content,
your positive controls.

THE WTNESS: The positive controls are wild
virus at the moment.

SPECI AL MASTER CAMPBELL-SM TH. Are only
wild virus?

THE WTNESS: Uh- huh

SPECI AL MASTER HASTI NGS:  Your negati ve
controls, which are the postnortem speci nens, have
sone formof |1BD, are nonautistic and have or have not
recei ved the MVR vacci ne?

THE WTNESS: Ckay. Let nme go back
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SPECI AL MASTER CAMPBELL- SM TH.  Ckay.
THE WTNESS: First of all, our positive
control is actually not an RNA source. It's a plasm

DNA source, which is an artificial |aboratory
construct.

I just want to make that clear that there is
a virus that we're using to extract the source. It's
a | aboratory construct.

SPECI AL MASTER CAMPBELL- SM TH.  Ckay.

THE WTNESS: Now, the controls that were
used in this assay so far, some of these were
postnortem patients. They were not G necessarily. |
don't actually know. Al | knowis that they were
postnortem patients. W don't actually know anyt hi ng
about -- | don't know anythi ng about the history.
These were not G biopsy tissue.

As | said, these data are prelimnary
because we do not have a proper control source. W
are procuring sanples and we have now a nunber of
ti ssue speci nens which are devel opnental |y normal
children without ASD with A synptons, with |BD
synpt ons.

SPECI AL MASTER CAMPBELL- SM TH: Have these
children been vaccinated or not specifically with the
MVR vacci ne?
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1 THE WTNESS: The information is avail abl e

2 but | don't know it.

3 SPECI AL MASTER CAMPBELL-SM TH: Okay. And

4 that's your control or that's your experinmental group?
5 THE WTNESS: The control group will be when
6 it's done the devel opnmental ly normal children.

7 SPECI AL MASTER CAMPBELL- SM TH:  Ckay.

8 THE WTNESS: The devel opnental |y norma

9 children with inflammtory bowel disease-like

10 synptons. Their MVR status will be known. At this

11 point | don't have those sanples, and | don't have

12 t hose records.

13 SPECI AL MASTER CAMPBELL-SM TH. And for your
14 experinmental group, which are the ASD kids --

15 THE W TNESS: Yes.

16 SPECI AL MASTER CAMPBELL- SM TH: And you have
17 at | east one diagnhosis of that. They have an |IBD

18 probl em and they have received the MVR vacci ne?

19 THE WTNESS: The ASD patients have IBD-I|ike
20 synpt ons, the specific kind of idiopathic bowel
21 di sease, and their MVR vaccine status is known. They
22 are not all vaccinated. They are nostly. Like nost
23 children, they are vacci nated, but they are not al
24 vacci nat ed
25 SPECI AL MASTER CAMPBELL- SM TH: Okay. Thank
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you.
One other question | had, and |I'mj ust
trying to get a visual. | know that part of the

purity of the | aboratory nethod is inportant, and you
i ndi cated that when you run an experinental you al so
need to run a positive control.

THE W TNESS: Uh- huh

SPECI AL MASTER CAMPBELL-SM TH: Do you run
that in the same equi prment, or do you have sort of
side-by-side? 1've not been to one of these | abs.

THE WTNESS: Yes. Wat you need to al ways
do when you run an experinment is you need to run the
positive control and the negative control and the
experi mental sanples and the control sanples in the
sanme run.

SPECI AL MASTER CAMPBELL- SM TH: Ckay. So
that's all on the sanme equi pnent?

THE WTNESS: It nust all be on the sane
equi prment at the sane tine.

Let's |l ook at what woul d happen if you
didn't, okay? |If you ran your experimental sanples
with a positive control and no negative control, let's
say, and you got 90 percent positive.

Well, I would need to know what t hat
negative control showed because | would need to know
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in that particular time, in that particular space, in
the particular way that | did this, | performed this
experinent, did | cross contaninate ny sanple. If |
don't have a negative control then | can't know that.

The same thing with the positive control. |
woul d need to know in a particular tinme and the
particular way that | did this on this particul ar day
on this particular instrument. |If | got negative
results | would need to know that sonme sanple in there
coul d have been positive had there been a positive
sanpl e.

So | cannot say anythi ng about negative
results if | don't have a positive control. | can't
say anything about positive results if | don't have a
negative control

SPECI AL MASTER CAMPBELL- SM TH:  Thank you
very nuch.

THE WTNESS: Ckay.

SPECI AL MASTER HASTI NGS: Any questions?

(No response.)

SPECI AL MASTER HASTINGS: | just had one. |
wanted to follow up on a question you answered for M.
Mat anoski about the dinmension of the nelting curve.

I think you stated that there was a sentence
that you had incorrectly put into your report and then
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you took part of the sentence out, but not the whole
t hi ng.

THE WTNESS: | should have said standard
curve, not nelting curve. Melting curve refers to a
different type of experinent.

SPECI AL MASTER HASTI NGS: Ckay. Can you
help me? Now, | see at the bottomof page 4 -- do you
have a copy of your report?

THE WTNESS: |'mopening it up right now.

SPECI AL MASTER HASTI NGS: At the bottom of
page 4, four lines fromthe bottomis a nmention of
melting curve. 1s that where we're at?

THE WTNESS: That's what we're talking
about, yes. This is inaccurate.

| should not have witten this because the
U hmann group performed other types of experinents
which were not in this study using a different nethod
called CyberGreen, and in those types of experinents
you generate a nelting curve that allows you to see if
it is consistent with what true neasles virus
anplification would be.

It gives you sonme information about -- that
curve is informational. It tells you what W
anplifications should |ook Iike. This was not done in
this study because they did not enploy this technique
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1 inthis study, and | should not have referred to it
2 here. It was an editorial error
3 SPECI AL MASTER HASTINGS: So the ful
4 sentence there basically should be stricken out?
5 THE W TNESS: Yes.
6 SPECI AL MASTER HASTI NGS: The sentence that
7 begins with, "However..."?
8 THE WTNESS: That's right.
9 SPECI AL MASTER HASTI NGS: Ckay. Fine. |
10 don't have anything further.
11 Any redirect for this wtness?
12 MS. CH N-CAPLAN:  No redirect, Special
13 Mast er .
14 SPECI AL MASTER HASTINGS: Al right.
15 MR MATANOSKI : Excuse ne, Your Honor.
16 Based on the questions, | have just three brief
17 questions on the Wal ker study.
18 SPECI AL MASTER HASTI NGS: Go ahead.
19 FURTHER CROSS- EXAM NATI ON
20 BY MR, MATANCSKI
21 Q On the Wl ker study --
22 A Yes. |I'mopening it up again.
23 Q Actually, | think it's pretty easy.
24 A Ckay.
25 Q You may have answered it. | just want to
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make sure |'mclear. You' ve run no-tenplate negative

control s?
A Yes.
Q And you're still devel opi ng the other

negative controls, correct?

A W're still trying to get the controls for
the experinmental sanples.

Q For the experinental sanples thenselves.

A Uh- huh.

Q And you weren't blinded in your study,

right?
A In this study that was done here?
Yes.
Well, there would be no point in being

bl i nded because there was only in this case only
experi mental sanples.

When | did this study, because what | did
was | worked on hel ping to devel op these assays, and
worked in a separate lab fromDr. Walker. He sent ne
sanpl es that were blinded. He didn't tell ne the
designation. | was going to work on optim zing
conditions for that assay.

For a very, very small portion of this whole
assay devel opnent there was a blinded conponent, but
those that are reflected here were not blinded.
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Q And you're still in the data collection
phase of this?
A Absol utely.
Q We can't draw any conclusions yet from what
you' ve reported, correct?
A The only thing that I would say that one
m ght of why this is actually interesting and why it
was presented as a poster of prelimnary data is that
we believe that we have devel oped sonme assays to
detect MV in this cohort of patients in biopsied
tissue that is vaccine strain specific.
So really this is nore of a technica
acconplishment at this point because | certainly
woul dn' t draw any concl usi ons about the bi ol ogi cal
signi ficance.
MR, MATANCSKI :  Thank you.
SPECI AL MASTER HASTI NGS: Any redirect, M.
Chi n- Capl an?
MS. CH N- CAPLAN:  No, Special Master.
SPECI AL MASTER HASTINGS: Al right.
(Wtness excused.)
SPECI AL MASTER HASTI NGS: Counsel, what do
you suggest? We go into Dr. Kennedy's testinony?
MS. CH N- CAPLAN:  Coul d we just have perhaps
a five mnute break?
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1 SPECI AL MASTER HASTI NGS: Ckay.
2 M5. CH N-CAPLAN: A five mnute break.
3 SPECI AL MASTER HASTI NGS: Let's take a five
4 mnute break. W're going to take a five mnute break
5 at this point.
6 (Wher eupon, a short recess was taken.)
7 SPECI AL MASTER HASTINGS: Al right. W've
8 concl uded our break now, and we're ready to go back on
9 t he record.
10 We have Dr. Kennedy in the w tness chair.
11 Ms. Chin-Capl an, when you're ready go ahead.
12 MS. CH N- CAPLAN.  Thank you, Special Master.
13 SPECI AL MASTER HASTINGS: |'msorry. W
14 need to swear the witness. Wuld you raise your right
15 hand pl ease, sir?
16 VWher eupon,
17 RONALD C. KENNEDY
18 havi ng been duly sworn, was called as a
19 wi t ness and was exami ned and testified as foll ows:
20 SPECI AL MASTER HASTI NGS: Very good. Go
21 ahead, Ms. Chin-Capl an.
22 MS. CH N- CAPLAN.  Thank you, Special Master.
23 DI RECT EXAM NATI ON
24 BY Ms. CHI N- CAPLAN:
25 Q Dr. Kennedy, could you kindly give the Court
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a brief description of your educational background
from col | ege?

A | graduated from high school, received a
Bachel or's degree in M crobiology fromRutgers Coll ege
in New Brunsw ck, New Jersey, received a Master's
degree and Ph.D. degree in Mcrobiology with a
speci alty being i nmunol ogy, either inmmunochem stry or
i mmunogenetics, fromthe University of Hawaii in
Honol ul u.

| performed postdoctoral fellow studies at
Bayl or Col | ege of Medicine in Houston in the
Department of Virol ogy and Epi dem ol ogy with a
specialty being viruses and ny area of interest being
combi ni ng viruses and i mmunol ogy, which ultimately
resulted in |l ooking at issues related to vaccine
devel oprment and | ooki ng at new approaches to devel op
vacci nes.

| becane an assistant professor while | was
at Baylor College of Medicine. | foll owed by noving
to a nonhuman primate facility in San Antoni o, Texas,
call ed the Sout hwest Foundation for Bi onedi cal
Research, where | was an assistant scientist, noved up
through the ranks to scientist.

My academi ¢ appoi nt mrent was assi st ant
professor to full professor at the University of Texas
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Heal th Science Center in San Antonio in the Departnent
of M crobi ol ogy and | munol ogy.

VWhile in San Antonio | was awarded an N H
Center for Al DS Research grant. | becanme the director
of the Center for AIDS Research while I was in San
Ant oni o, the area being pathogenesis persistence of
H V infection in nonhurmman primate nodels to | ook for
devel opi ng new vacci nes and therapi es.

After | left San Antonio | went to the
Uni versity of Okl ahoma Health Science Center in
Okl ahoma City as a professor of mcrobiology and
i mrunol ogy and obstetrics and gynecol ogy. There
directed a baboon breeding colony with the idea of
usi ng baboons as a rel evant nodel for human
situati ons.

From kIl ahorma | left and went to cross back
over the Red River to Lubbock, Texas, where |I'm
presently professor and chair of the Departnent of
M cr obi ol ogy and | mrunol ogy at Texas Tech University
Heal t h Sci ence Center.

Q Doctor, as chair of the departnent can you
describe to the Court what your duties and
responsibilities are?

A From a standpoint of being chair, yes, a | ot
of times | just babysit ny faculty, but | think
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1 realistically 25 percent of ny duties are
2 adm ni strative; 25 percent are research oriented, so
3 still have an active research program say 20 percent
4 are teaching, and | teach both undergraduate students
5 i n advanced courses, graduate students and first and
6 second year nedical students in aspects related to
7 m crobi ol ogy, virology and i mmunol ogy.
8 I have a service conponent that's
9 institutional based which is five percent. | serve on
10 a nunber of institutional comittees, including the
11 Bi ohazard Committee where individuals use biohazard
12 agents, and we want to nmake sure that they are doing
13 correct procedures for that. | also sit occasionally
14 on mnedi cal student adm ssion conmttees.
15 Then | have a 25 percent conponent which is
16 what is terned national service where | sit on review
17 panel s both for the National Institutes of Health, for
18 the Departnent of Defense, National Science Foundation
19 and a nunber of foreign countries and their scientific
20 review panels in ny areas of expertise.
21 Q Doctor, you' ve indicated already that you
22 have teaching responsibilities?
23 A Yes.
24 Q And you teach nedical students, as well as
25 Ph. D. candidates? |Is that true?
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A As well as Bachelor's students, students
obtai ning a Bachelor's degree, but that's the advanced
courses, the 300/400 | evel advanced i munol ogy type
courses or mcrobial pathogenesis.

Q Doctor, have you aut hored any peer revi ewed
articles?

A Yes. Last count | think I've got over 240
peer reviewed scientific publications.

Q And your peer reviewed articles, do they
i nvol ve the topic of viral persistence?

A Yes, they do.

Q Doctor, have you done vaccine work at all?

A Yes.

Q Coul d you describe for the Court your
vacci ne wor k?

A A lot of ny vaccine work was early on and it
was | ooking at hepatitis B virus and the hepatitis B
surface antigen vacci ne.

The group that | was at when | was a
postdoctoral fellow at Bayl or College of Mdicine had
licensed a nunber of patents to Merck & Company, at
that tinme Merck, Sharp & Dohne, and we were | ooki ng at
possibilities of inproving on the existing vaccines
that were coming out so | was involved in a nunber of
studi es that | ooked at new and novel approaches to
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1 devel opi ng vacci nes.
2 During that tine point an imunodeficiency
3 syndrone canme up in a popul ation that was unknown,
4 thought to be a viral etiologic agent, and it was
5 thought that it had characteristics sinmlar to
6 hepatitis B virus.
7 | started studying initially that field and
8 that agent, and that turned out to be HV. | then
9 focused a ot of ny efforts unsuccessfully on
10 devel oping H V rel at ed vacci nes.
11 Q And are you currently researching actively
12 in HV still?
13 A | still do HIV stuff. A lot of ny efforts
14 have shifted nore towards cancer, cancer vaccines, but
15 I still do hepatitis B and Cwork. | still do sone
16 H 'V work, Siman Virus 40, cancers that are caused by
17 viruses that persist.
18 Interested in a lot of those activities and
19 still do sone work related to vacci nes because of the
20 nonhurman primate nmodel s that |'ve worked with
21 Q Doctor, do you hold any patents?
22 A | have a nunmber of U.S. patents, and if we
23 i nclude U. S., Canadi an, European and Warsaw | have
24 over 10 patents that have been i ssued and probably
25 another 10 to 15 that are pending.
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Q Have you done any work with MVR or neasl es?
A |'ve done some work with MVR and neasl es.

Q And have you authored any articles on
nmeasl es?

A Yes, | have.

Q Your current work with the primates. Do
they involve any sort of neasles-related activity?

A Yes, they do. W're trying to devel op
what's called a specific pathogen free col ony of
baboons.

Essentially what we're trying to do is breed
baboons selectively to renove all potential infectious
agents that may be i mrunosuppressant, so that includes
the HV, hurman i mmunodeficiency virus, Siman
i mrunodefi ciency virus group, all of the Siman
retroviruses, a lot of the persistent Siman viruses
that infect, and in that group is the norbilliviruses,
measl es virus being one.

Q Now, Doctor, we're going to turn to your
slides here. Could you kindly describe to the Court
what the inmune systemis?

A Okay. The imune systemis essentially a
two component system The first conponent is called
the innate i nmune system The second conponent is the
adaptive i mmune system They both function together,
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and they cross feed.
The innate is really the first responder.
If the innate does not take care of the foreign
i nvader then it's up to the adaptive to provide
protective and constructive responses that should
resolve any situation of a foreign entity invading the
host and wanting to cause di sease or infection.
SPECI AL MASTER HASTI NGS: Before we go on
Ms. Chin-Caplan, let's nmark this as Petitioners' Trial
Exhibit | believe No. 8.
(The docunent referred to was
mar ked for identification as
Petitioners' Trial Exhibit
No. 8 and was received in
evi dence.)
SPECI AL MASTER HASTINGS: | note that Dr.
Kennedy was just tal king about page 2 of that exhibit.
Go ahead, Ms. Chin-Capl an.
MS. CH N- CAPLAN.  Thank you, Special Master.
BY M5. CHI N- CAPLAN:

Q Woul d you kindly describe the
characteristics of the innate i mmune system as well
as the adaptive i nmune systemto the Court?

A Sure, if you go to ny next slide. Thank
you. The innate i mune system-- | actually have it
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1 menori zed.
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The innate i mmune systemis essentially a
nonspecific response. It's fast. It contains natura
barriers. For instance, the skin is a natura
barrier. Micous that's secreted is a natural barrier.
It also contains specialized cells, which are white
blood cells that are specialized to react imrediately
and in a nonspecific fashion.

In general terns, these cells are called
phagocytes. There's a specific |ynphocyte popul ati on
that's called a natural killer cell, and these are
i nportant conponents in that they react immediately to
a foreign entity or foreign pathogen. There's also a
nunber of secreted nol ecul es that are produced.
Interferons are anong these, and there are a nunber of
cyt oki nes that are produced.

One thing that is unique about the innate
i mune systemis it is predom nantly responsible for
the inflammation, the fever that's caused when an
entity breaks through the innate inmune system

The pattern recognition nolecules are
essentially a key to the innate i mune systemin that
particular things like viral RNA and viral DNA can
activate through these pattern recognition nol ecul es
the innate inmune systemto fire up, produce
i nflammation, and this then sets up the adaptive
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i mmune response, which in turn differs fromthe innate
inthat it is very specific.

It is much slower, so it's not an i nmedi at e.
It's not the first responder. It's slow |t takes
days to evolve. The adaptive inmune response al so
contains menmory where the innate does not, and nenory
means if you're exposed once you produce adaptive
i mmune responses, and when you're exposed a second
time the adaptive inmune responses take hold. They're
much faster, they're much broader, and they're much
nmor e successful at defeating the pathogen that they
may encount er

From a standpoint of the adaptive inmune
response, the nolecules that are involved are specific
white blood cells referred to as nacrophages and
| ynmphocytes. You'll hear a specialized cell, an
antigen presenting cell called a dendritic cell, which
is very inmportant in the adaptive i Mmune system

In addition, the adaptive i Mmune system al so
has secreted nol ecul es such as cytoki nes that
essentially determ ne the type of response that wll
be induced as a result of exposure to a specific
pat hogen and the characteristics of that pathogen.

Al so, the adaptive imune response contai ns
what's called antigen recognition nol ecules. These
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are on the surface of the specific inmune cells of the
adaptive i mmune system and these allow for
specificity.

Q Doctor, just to go back a little bit here,
with respect to the innate i nmune system you i ndi cated
that one of the conponents is a pattern recognition
mol ecul e.  What do you mean by that?

A If the innate i Mmune system specifically
sees a sequence of either protein or a sequence of
nucleic acids, it has nol ecul es that have specific
receptors, and these are called toll-Iike receptors.
These are based on findings of the common fly, a
fam ly of nenbers that are anal ogous to what occurs on
speci fi ¢ phagocytes.

These toll-1like receptors recogni ze these
pattern recognition nol ecul es, beconme activated and
i nduce inflammation. By doing this, they set up the
adaptive i mmune response to kick in alittle faster
than it mght normally.

SPECI AL MASTER HASTI NGS: Now, Doctor, are
you saying toll-like, T-OL-L?

THE WTNESS: T-OL-L like Toll House
cooki es.

SPECI AL MASTER HASTINGS: o ahead.

BY M5. CHI N- CAPLAN:

Heri tage Reporting Corporation
(202) 628-4888



Case 1:98-vv-00916-TCW Document 232 Filed 04/23/08 Page 138 of 304

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

694
KENNEDY - DI RECT

Q Doctor, to be clear, the inmedi ate response
comes fromthe innate i Mmune system when you're
exposed to a pat hogen?

A Correct.

Q And if the innate inmune systemis unable to
eradi cate the pathogen then the adaptive inmmune system
ki cks in?

A Correct.

Q Doctor, if we look at your next slide, which
is on page 4?

A This essentially is how the innate and
adaptive i mmune systemcross talk to one another, and
froma standpoi nt of pathogens --

SPECI AL MASTER HASTINGS: Can | interrupt?

THE W TNESS: Yes.

SPECI AL MASTER HASTI NGS: What's showi ng on
the screen is not the sane as what | have for Slide 4.

MS. CH N- CAPLAN:  Special Master, could |
just have a noment to try and straighten this out?

SPECI AL MASTER HASTI NGS: (kay. Yes.
Certainly.

THE WTNESS: (Good, because the one on the
screen is not the one | want. Hopefully the next one
you have has a |ynph node on it.

SPECI AL MASTER HASTI NGS: Yes, that's what
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we have as No. 4.
(Pause.)
M5. CHI N-CAPLAN: | think we straightened it

out .
SPECI AL MASTER HASTI NGS: Ckay. Yes. That
| ooks right. Oay. Go ahead.

THE WTNESS: The other two slides weren't

identical, but they were close enough. | believe No.
2 was identical. The third one, the characteristics
are very simlar to what | had. | just put in a nore

specific situation where the products | specifically
give products like tumor necrosis factor al pha,
interleukin-1 B, 1L6, as being part of the innate
i mmune system

Then for adaptive immunity things |ike
anti bodi es, cytokines, are essentially the products
that are produced.

BY M5. CHI N- CAPLAN:

Q So, Doctor, when we nove to page 4 of your
slide is this a depiction of what happens when the
body encounters a pat hogen?

A This is what happens when the adaptive
i mmune systemkicks in. Essentially the initial
response is in a specialized | ynphatic organ referred
to as | ynph nodes, and within the |Iynph nodes it is an
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area that allows specific |ynphocytes, in particular T
| ynphocytes and B | ynphocytes, to comuni cate in close
proximty with one another and to efficiently evoke an
adaptive i mmune response that hopefully would be
protective.

VWhat you're seeing in the Iynph node is that
t he pat hogen comes in contact with a particul ar
| ynphocyt e popul ation, which is called a T | ynphocyte.
When it hasn't seen the pathogen before it's in a
nai ve state. Wen the pathogen is encountered and
presented by a professional antigen presenting cell
which is called a dendritic cell, it will take this
nai ve | ynphocyte and activate it such that it allows
it to becone an effector T | ynphocyte.

That effector T |ynphocyte has now been
activated. It knows what it's looking for with the
speci fic pathogen that the dendritic cell presented to
it. That effector T |ynphocyte then noves fromthe
| ynph node -- and |I'm sure you've all had swoll en
| ynph nodes. That's when your inmune systemis
cranking up and getting ready to send a | ot of
effector T Iynphocytes to the site where the infection
may be occurring.

It's at that site that allows the effector T
cells in this case to eradicate the infection or
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resolve the infection. |It's the effector T cell in
this case that is responsible for providing i munity.

Q Now, Doctor, at any point of this process
could the immune response be affected?

A Yes.

Q So to sunmarize on page 5 innate inmmunity?

Ckay. So the innate inmmune response is
always on. It responds in mnutes, so it's fast.

It's the critical first response to mcrobial

pat hogens. It's fairly nonspecific, but it does have
the capacity to recogni ze the pattern recognition

mol ecul es. Pattern recognition can be found on things
like viral RNA and viral DNA

The i nnate i nmmune systemis conposed of
natural barriers, skin, we tal ked about nucosa, sweat
is part of the innate inmune system the lining of the
gastrointestinal tract. The cells involved are white
bl ood cells, nmacrophages, dendritic cells. These
cell s are phagocytizing cells. W also talked about a
speci fic |Iynphocyte population called an NK or natura
killer cell.

Essentially the innate i mune response is
responsi ble for producing inflammuation and in
particul ar inflanmatory cytoki nes such as tunor
necrosis factor alpha, which is TNFa, IL6 and IL,
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1 which is interl eukin-1 beta.
2 Q And, Doctor, when the innate i mmune system
3 is unable to clear the inflammation that triggers the
4 adaptive i mmune systenf
5 A Correct.
6 Q And when the adaptive inmune systemis
7 triggered what conponents woul d be activated?
8 A So the adaptive inmmune system has evol ved
9 with tine essentially to look at the type of pathogen
10 that it needs to respond to. There are two different
11 conmponents of the adaptive i Mmune system One | refer
12 to contains B | ynphocytes and CD4+ cells. The other
13 one | refer to contains T |ynphocytes and CD4+ T
14 cells. They have different functional nol ecul es,
15 different cells involved, different cytokines and they
16 respond to different forns of pathogens.
17 So when B cells are involved this sort of
18 adaptive i mmune response is the result of a pathogen
19 that is free. It is associated not with a cell, it
20 hasn't infected a cell. So these are pathogens,
21 things like polio virus, hepatitis B virus. These are
22 early conponents that respond to what we call a group
23 of pat hogens who have the ability to infect w thout
24 bei ng associated with an infected cell.
25 And this differs fromthe next type |'l
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tal k about which targets specifically infections that
are inside a cell

Q So the B | ynphocytes, Doctor, are they the
i mrunogl obul i ns?

A The B I ynphocytes are the cells that are
eventual | y responsi bl e for produci ng i nmunogl obul i ns,
and the functional nolecules in the B cell responses
are referred to as antibodies. Antibodies are serum
proteins which are in general ternms referred to as
i mrunogl obulins. Wthin humans there are five
classes. The predom nant ones for producing effective
i mrune response agai nst pathogens include I gM which
is really the first response, it sees the first set of
i nfections.

The second one is 1gG and that is the one
that is responsible for not only turning on later as
the result of first exposure, this is the one that's
responsi ble for nmenory. So when you get a second
exposure 1gGis there ready to go, and when you get a
third exposure 1gGis ready to go. For an IgGto
provoke protective immunity it has to have certain
characteristics, and I list sonme of those
characteristics there.

That really depends on the type of pathogen
that an 1gG nust have those characteristics to resolve
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the infection. Sone of the terns such as
opsoni zation, conplinment activation, antibody
dependent cell nediated cytotoxicity. |n neonatal

immunity 1gGis very inportant because it's
transferred fromthe nomvia the placenta to the
neonat e.

It's also inportant from a standpoi nt of
passive inmmunity. For instance, if you happen to eat
some bad shellfish and they can't give you a hepatitis
A vaccine they'll give you i mmune gammagl obul i n, and
that's an exanpl e of passive i munity where they
provide IgG The nost inportant thing froma
standpoi nt of neasles virus and for viruses in genera
that have what's called a cell free cycle is
neutralization

The ability to neutralize the virus |1gG nust
have to prevent and subsequently resolve the
infection. The inportant thing to note froma
standpoint of the CD4+ T cells that are invoked in a B
cell type response is that they are referred to as a
TH2 type, and TH2 type cells secrete specific
cytokines including I1L4, 1L10, IL13, anobng others.

These are what drive the B | ynphocytes to
produce the best quality of antibody that should be
avail able to resolve infection if everything is
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functioning normally.
Q Doctor, if any of the i mmunogl obulins are

affected would it affect the ability of a person to
fight off infection?

A Absolutely. Wthin the 1gG there are
actual ly four subclasses in humans. There's 1gGl, 2,
3 and 4. Each one has specific conmponents. There are
a nunber of exanples in the literature where
i ndividuals are deficient in one particul ar subcl ass,
and they are nore prone to infection because they are
| acki ng that subcl ass.

Q Now, Doctor, the next slide, which is page
7, is this a depiction of what happens with the

adaptive i mmune systemand T | ynphocytes?

A Yes.

Q Is that the other armof the adaptive inmune
systen?

A This is the other arm From a standpoi nt of

i mmunol ogy we refer to the B cell armas hunoral,
HUMORAL, and the CD8+ T | ynphocyte side as the
cell nmediated. This conponent is very inportant for
killing pathogens and resolving infection of pathogens
that infect cells. So this conponent is the one that
goes after pathogens who are within an infected cell
Essential |y what happens is that exposure to
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1 the microbe in an infected cell will activate these

2 CD4 cells, which are also called T hel per cells, and
3 these CD4 cells with the proper cytokine driven

4 response will expand and differentiate into a THL type
5 cell. The TH1 type cell produces 1L2, ganma

6 interferon.

7 These THL type cells will assist the CD3

8 cell which has acquired the specificity so it

9 recogni zes the pathogen on its receptor that is being
10 provided by the infected cell, and it allows the

11 expansion of the CD8 cells into effector cells, which
12 are called cytotoxic T |Iynmphocytes or CTLs. The CTLs
13 are the cells that once activated they destroy the

14 infected cells.

15 So fromone aspect it's antibodies that is
16 the effector nolecule, in the other aspect it is the
17 cytotoxic T | ynphocyte which is the effector nolecule.
18 Both are inmportant in resolving infection, and both
19 are inportant with regards to inducing immunity as a
20 result of vaccination
21 Q So, Doctor, if any of the conponents of the
22 cellular immunity systemis affected would that affect
23 the person's ability to fight off infection?
24 A Absol utely.
25 Q Now, Doctor, do these systens talk to one
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anot her ?

A They absol utely do.

Q Coul d you describe for the Court how these
systenms talk to one another?

A Essentially they regul ate one another, and
if I can have the next slide it shows it alittle
clearer, that there's cross-talk. |In other words, you
want to put your best effort forth. [If you have a
cell free pathogen there is no need to make a THL type
response to kill infected cells. Vice versa, if you
have an infected cell although antibodi es may be
inportant later on at regulating the response you
really don't need that response to kill the infected
cells.

Essentially what happens is the naive CD4 T
hel per cell depending on the signals it receives wll
becone a TH Type 1 and secrete gama interferon, |L2,
tunor necrosis factor, that activates that cel
medi ated i mMmune armwith eventually the cytotoxic T
| ynphocyte being the effector cell that destroys the
pat hogen within an infected cell

Now, the secretion of IL2 and gamma
interferon essentially suppresses the ability of that
CD4 T cell to nove toward a TH2 type, so you're
focusing the i mmune response where it needs to be.
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Alternatively, if you have a situation where you have
a cell free pathogen the naive T cell will becone a
TH2 type cell. That cell will secrete |IL4, |L10,
I1L13, and will focus the response towards the
production of specific antibodies.

It will also shut down the response of the
TH1 cell and focus the inmune response toward anti body
production and away from activating cytotoxic T
| ynphocytes. The interesting aspect of this, |I can
denonstrate, if things are not in a proper manner it's
difficult to resolve an infection, and not only that,
the infection can get worse.

"Il give you an exanple of an infection
that occurs in mce but mmcs the human di sease of
Lei shmani asis, which is caused by the parasite
Lei shmania. It's conmmon in Central Anerica, it's
comon in South Anerica, common in Africa, alittle
bit in southwestern United States. You don't hear
much about it, but essentially it causes a skin
di sease and a di sseninated di sease that can be fatal
if not treated

If you infect specific inbred strains of
m ce who are genetically prone to produce only a THL
type response they will recover fromthe Lei shmania
i nfection saying that the THL type response, and
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1 Lei shmani a does infect cells, is responsible for

2 attacking the infected cell that expresses the

3 Lei shmania, and killing it and all owing the nouse to
4 recover.

5 If you take npuse strains that produce

6 predomnantly a TH2 type response and you infect them
7 wi th Lei shmani a what happens is you get disseni nated
8 infection, it doesn't resolve and the mce eventual ly
9 die. So that's an exanple of how you want the inmune
10 systemto work. If it works in the manner it should
11 everything is fine, you recover, you resolve

12 i nfection.

13 If it works in the manner you don't want it
14 to then problens exist. A specific instance occurs in
15 humans with the agent that causes | eprosy,

16 mycobact eri um | epr ae.

17 In individuals who are exposed to

18 mycobacterium | eprae if they invoke a TH Type 1

19 response, and mycobacterium | eprae again infects
20 cells, those patients that produce a TH Type 1 get a
21 very mld formof |leprosy which is called the
22 tuberculoid | eprosy, neaning that they are skin test
23 positive much like TB, but they don't have the
24 synmptons of the nelting flesh, the dissem nated
25 i nfection that one sees or thinks about when you think
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about | eprosy.
On the other hand, if those individuals have
a defective TH Type 1 response and they have a
domi nant TH2 they get a form of |eprosy which is
called |l epromatous | eprosy. That's the one where the
skin nmelts away, it's system c destruction, it causes
maj or issues. These individuals are highly
infectious. This is what Father Dam en eventually got
exposed to when he was on Ml okai was the | epronmatous
form the nost infectious.
Tuberculoid form |ess infectious and

essentially is attenpting to resolve the infection

Q So, Doctor, would it be fair to state that
if you have an inbalance of THL or TH2 that it's going
to affect the course of whatever infection you
encount er?

A Absol utely.

Q Doctor, woul d environnmental exposures affect
the course of TH1 and TH2?

A It could, yes.

Q Now, Doctor, are there known
i mmunodysfuncti onal conditions?

A Yes. Actually, they're called
i mmunodeficiencies, and that's what | get to |lecture
t he nedi cal students on is inmunodeficiencies and how
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they cone about. What is the difference between a
primary or a congenital versus secondary or adoptive?
Q And coul d you describe to the Court exactly
what you would tell your nedical students?
A kay. | can do it by nenory now, but it is
a slide.

SPECI AL MASTER HASTI NGS: We're now on Slide
9. o ahead.

THE WTNESS:. So i munodefici ency or other
terns that are used are i mune dysfunction or inmune
disregul ation. Essentially what it neans is that the
i mmune systemis not functioning the way it normally
shoul d. There are two types, a primary or a
congenital, or secondary or acquired. Wth the
primary inmmunodeficiency this is the result of genetic
defects. It's an inherited disorder. |t can cause
bi ochem cal or netabolic deficiencies.

Probably the npst common primary
i mrunodeficiency you're famliar with is SKIDS or
sever e conbi ned i mmunodefi ci ency syndrome. These are
the children who are born w thout any functional
i mmune system and essentially live in a bubble type
environment. |It's a genetic defect, it's inherited
and these children have a very shortened life span and
quality of life.
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That's one extreme. On the other extreme is
i mrunodefi ci enci es that can occur in approximately one
in 500 individuals in the U S. So primary congenital
i mrunodefi ci encies occur in quite a few individuals.
Are there a |l ot of deaths fromthose? No, because
essentially it is an issue where sonething is working
but other things are functioning normally.

An exanpl e woul d be of the nost common
i munodeficiency inthe US., it's referred to as
common vari abl e i mmunodefi ci ency. What happens in
this situation is that there are specific holes or
certain defects in conmponents of the inmune system
that does not allow essentially one to resolve
specific infections rapidly or efficiently.

Wel |, shouldn't that kill thenf? The answer
woul d be yes, unless we had antibiotics, unless we had
antivirals, unless we had ot her nmeans of treating
these i nfections, because the i mmune system has a hol e
or defect inits ability. 1'lIl give you an exanpl e of
one of the common vari abl e i nmunodefi ci encies that |
talk to nedical students about.

It's called a hypo 1gG subcl ass defi ci ency.
In these individual s they have one particul ar subcl ass
of IgGthat they're deficient in, but in general they
have normal |evels of the other 1gG conponent.
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1 They show no probl ens, no signs, but one
2 characteristic of these individuals, if they receive
3 somet hing |i ke the pneunpcoccus vaccine they produce
4 great 1gG levels to the vaccine, however, when they're
5 exposed to pneunbcoccus, because they're lacking this
6 one particular subclass, which is inportant for
7 functional activities and it's particularly inportant
8 in something called opsonization, which was on the
9 previous slide, these individuals are susceptible to
10 pneunococcus even though all their other 1gG |levels
11 are fine.
12 So that's an exanple of a comon
13 i mrunodefi ciency. Does the child die of pneunpbcoccus?
14 No. How do you treat it? Antibiotics, et cetera
15 But it's still an exanple of an inmunodeficiency that
16 doesn't cause serious consequences. There are also
17 secondary or acquired i munodeficiencies. These can
18 result fromcertain environnental triggers or
19 environnmental factors. Milnutrition is an exanple of
20 somet hi ng that can cause an inmune dysfunction, imune
21 di sregul ati on.
22 Heavy netal exposure, nercury, plutonium
23 pol onium We've heard the recent thing about
24 polonium and if they hadn't given it at such high
25 toxic levels to kill himrapidly they could have
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killed himslowy over a period of time by suppressing
his i mune response. Infection of cells of the inmune
system

There are agents that cause
i mrunosuppressi on. The classic acquired
i mrunodefi ci ency syndronme is AIDS, so the human
i mrunodeficiency virus is an acquired i munodefici ency
syndrome. Human T cell leukemia virus 1 is also
i mrunosuppressive. Measles virus surprisingly is an
entity or a virus that can cause inmune suppression or
i mrunodefi ci ency.

Chronic malaria infection is another
exanpl e, anobng others. Ones you're probably nore
famliar with, cancer. During the course of radiation
and/ or chenot herapy you are producing
i mmunosuppr essi on or an inmunodeficiency. There's
al so exanpl es of intentional imunosuppression.

When one receives a kidney transplant, when
one receives a bone marrow transplant they are
i ntentionally i munosuppressed with drugs such that
they don't reject the transplant which essentially
functions, if it's not froman identical twin, the
same as one woul d expect a foreign pathogen. Trauns,
severe burns, can cause i nmunosuppressi on.

The one that's bothering nme right nowis
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age. Both neonates, infants, are not imrunol ogically
mature to respond effectively to all scenarios. As
you get ol der you become nore inmunosuppressed,

i mmunodysfuncti oned. That's why they keep telling us
every year get a flu vaccine, get a flu vaccine.

If we're in our 20s the flu vaccine that we
got, you know, five years ago would be fine. Now,
they tell us get a flu vaccine. So age is also a
factor that can cause i mmunodefi ci ency or
i mrunodysfuncti on.

BY Ms. CHI N- CAPLAN:

Q Now, Doctor, you nentioned that you could
have hol es or defective ability to clear pathogens.
Woul d people be able to exist with a hole in their
i mmune system and not know about it?

A Eventually it would come to light at sone
point. Wuld they necessarily be exanm ned for it?
Absolutely not. If this was an ideal situation prior
to giving any vaccine it should be recomended t hat
you test the child to see if they have any sort of
i ndi cati on of an inmune dysfunction or sone sort of
hole in their imune system and there are ways to do
t hat.

However, they're very expensive, very costly
and the risk award is not worth it.
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1 Q Now, Doctor, you nmentioned a secondary or

2 acqui red i mmune deficiency, nmeasles virus. Can you

3 tell the Court generally what neasles virus does to

4 t he i mmune systenf

5 A Measl es virus can affect a nunber of things.
6 It can cause disregulation of things |ike dendritic

7 cells, it can suppress T |l ynphocyte responses such

8 that they' re not as stringent as they should be, it

9 can delay the production of specific antibodies, the
10 | evel of antibodies or titer of antibodies produced

11 can be much | ower and when you have a nunber of

12 environmental factors it can be additive

13 Q Doctor, on page 10 of your slides is this a
14 measl es virus that we're depicting here?

15 A Yeah. This is a cartoon of what the neasles
16 virus |l ooks |like, and | thought this m ght be

17 i nportant because we keep hearing about F gene, H

18 gene, N gene. Wat does that nmean? Froma pictorial
19 standpoint of the nmeasles virus if you | ook at neasles
20 virus by electron mcroscopy its size is approximtely
21 150 to 300 nanoneters. You need an el ectron
22 m croscope to look at it, soit's small.
23 You can't see it with the naked eye, you
24 can't see it with a nornmal mcroscope, you need an
25 el ectron mcroscope. Measles virus has a nunmber of
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1 interesting characteristics. First of all, it
2 contains a negative single strand RNA, and 1'l1 get
3 into that in a mnute. |It's nonsegnented, which is
4 al so inportant. The neasles virus carries its own RNA
5 transcriptase, and that's an enzyne that is very
6 inportant for the virus to replicate.
7 It also contains a nunmber of structura
8 proteins that are inportant for the neasles virus to
9 produce new neasl es virus progeny. These include the
10 phosphoprotei n, the nucl eoprotein, the matrix protein
11 and inmportant for infection in general the neasles
12 virus contains an envel ope which includes the H
13 protein, which is also referred to as henogl obi n, and
14 also an F protein or the fusion protein.
15 So the ones on the envel ope are the outer
16 surface. That's the Hand the F, round circle and
17 oblong circle. You can see the matrix protein
18 surrounds the internal nucleoprotein, and the red is
19 the negative stranded RNA
20 Q Doctor, does the vaccine strain appear
21 differently fromthe wild type?
22 A Yes. It's been attenuated.
23 Q And when you say attenuated you nean the
24 ability of it to infect is | essened?
25 A Yes. So if you take a wild type neasles
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virus and you take neasles, nunps, rubella vaccine, or
just a neasles virus vaccine one of the ways they | ook
to see if attenuation has occurred is they take

measl es virus and they inject it into susceptible
strains of mce or they may even inject it into the
brain of a nouse.

If it kills the mce at certain doses then
it obviously hasn't been attenuated. |If it doesn't
kill the mce then it has been attenuated, which neans
it's less lethal, should be | ess capable of causing
di ssem nat ed di sease.

Q Doct or, does the vaccine strain also contain

phosphopr ot ei n?

A To a degree, yes.

Q And does it contain nucl eoprotein?

A Yes.

Q Matri x protein?

A Yes.

Q And does the envel ope carry both the F gene

and the H gene?
A Yes. Q So the structure is essentially the
same. And it contains the negative strand RNA
And the structure is essentially the sane?
Yes. In fact, that's why one attenuates a
vaccine. They want it to |ook |ike the normal,
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nat ural pathogen. They just want to nmake it such that
it doesn't replicate as violently as it shoul d.

Q Now, Doctor, does the mneasles virus bel ong
to a certain type of famly?

A Yes, it does. 1'mgoing to focus on the
measl es virus genus rather than the overal
paranyxovirus famly in general. So the famly is
par anyxovi ri dae.

SPECI AL MASTER HASTI NGS: Now we're on Slide
11.

THE WTNESS:. Yes. That says norbillivirus.
Wthin the paranyxoviridae there are a nunber of
subfam lies and genus that differ from nmeasles virus.
For instance, in the sane group with simlar
characteristics is the nmunps virus.

But realistically the genus which neasles
virus belongs to is called the norbillivirus genus,
and within the norbillivirus genus are a nunber of
other viruses that are very simlar to nmeasles virus
except they infect different hosts. They have
different host strain specificity is the termthat we
use.

Cani ne di stenper virus is a norbillivirus
whose predom nant host is dogs. It can also infect
closely rel ated species |ike fox, mnks, wolves.
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Cani ne di stenper virus causes a neurol ogic

mani f estati on, a neurol ogi ¢ di sorder, distenper,
meani ng that the dog doesn't have a real good tenper,
other ternms that have been used are deranged, and
wi t hi n cani ne distenper virus for instance you can
find in the cerebral spinal fluid and the brain of

di seased dogs cani ne distenper virus, so it's isolated
and found at those pl aces.

Phoci ne di stenper virus was a virus that was
di scovered in seals that were dying off the North Sea
Simlar scenario. It is neurotropic and causes
neurol ogi ¢ nmani festations, and actually was
responsible for a large seal kill. Dol phin
mor bi I l'iviruses infect dol phins and porpoi ses. One
thing that all these viruses have in comon is that
they can be found in the cerebral spinal fluid and can
cause neurol ogi ¢ manifestations.

Now, why is it easier to find canine
distenper virus in the brain of a dog? | think when
one does an autopsy on a dog people don't feel so bad
about taking brain tissues to the extent that they
mght in a human. So from an experi nental standpoint
it's easier to work on other species than humans to
| ook for specific aspects. But all these viruses
share a simlar characteristic.
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BY M5. CH N CAPLAN.

Q And, Doctor, would that include the vaccine
strain of neasles, also?

A From t he standpoi nt of ?

Q O causing the sane type of adverse
reactions that you would see with the wild neasles
virus, the canine distenper, the phocine distenper
virus and the dol phin nmorbillivirus?

A It's possible. | wouldn't anticipate it in
a host that is affective at generating i mmune
response.

Q So in an individual who has a proper
functioning i mune systemthere should be no problem
in clearing any sort of neasles virus?

A Correct.

Q Now, Doctor, let's get into alittle nore
specific about the neasles virus itself. You
indicated earlier that it's i mmunosuppressant?

A Yes.

Q And could you tell the Court exactly what
you mean by i mmunosuppressant ?

A So it essentially causes situations where
the i mmune response doesn't function normally.

Q And from studies that are published is there
any indication of how long that dysfunctional i mmne
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systemremnai ns after exposure to say a wild type
neasl es virus?

A Three to six nonths.

Q And woul d that be the sane for a vaccine
strain as well?

A Yes.

Q You give a range. Wat is the reason for
the range?

A Usually it takes a while for things to
repopul ate and get going, and | woul d assune that at
some point that neasles virus infection was not
persistent and resolved. |If it's resolved you woul d
still have sonme tinme before the i mmune system becones
conpet ent agai n.

Q So are you saying that the total nunber of
imune cells is affected initially, and then it's able
to regenerate?

A Yeah, frombone marrow. |It's the same thing
that one woul d expect if you gave a bone marrow
transpl antaation patient. The individual is not
i mmune conpetent for a while until the bone marrow
regenerates the popul ation of cells necessary. They
go to the thynmus, they go to the spleen, they go to
the |Iynmph nodes, they differentiate, they becone naive
cells, they're exposed and they need to be retaught
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menory.
Q Once that population regenerates is it fully
functional ?
A It would depend. In an ideal situation
yes. In reality, probably not.
Q Doctor, if the inmmune systemwas not fully

functional within that period of tine would it be
possi bl e that an individual could contract sonething
that he would have been able to clear if the i mune
systemwas fully functional ?

A Yes.

Q When that occurs, how does that affect the
i mmune system of the individual?

A It's another environmental trigger that adds
injury to insult.

Q And would it be added with respect on the
i mmune systenf

A It could be. Yes.

Q Now, Doctor, you had indicated that neasles
virus affects certain portions of the i mmune system
Is that true?

A Yes.

Q Can you tell the Court what types of cells
are affected in the i mMmune systenf?

A It affects the professional antigen
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presenting cells such as dendritic cells. It also
affects T | ynphocytes. So T cells that are both
i nvol ved in the hunmoral and cell nediated immune
responses.

Q So nmeasles virus initially would affect the
i medi ate ability of the body to respond to an
i nfection?

A Correct. However, to a new infection.

Q To a new i nfection.

A It may sl ow down the nenory response because
those nmenory cells are still there.
Q So the nmenory cells would take a | onger tine

to regenerate? Is that it?

A Yes, or to invoke.

Q So that | eaves the person nore exposed to
contracting the potential infection?

A Correct, or not controlling the infection in

a tinmely and efficient manner.

Q Doctor, does that also apply to the neasles
vacci ne?

A From what perspective?

Q From i mmunosuppr essi on standpoi nt.

A If the neasles vaccine is inmunosuppressive,
yes.

Q So is the vaccine strain
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i mrunosuppr essi ve --

A It can be. Yes.

Q And for the vaccine strain is this period of
i mrunosuppression three to six nmonths as well?

A The studies that have cone out suggest
indeed it can be three to six nonths.

Q Now, Doctor, have you read the U hmann
paper?

A Yes.

Q Just very generally since we had a
di scussi on about the U hmann paper today can you tel
the Court what that study was designed to do?

A To show the presence of neasles virus in gut
bi opsy sanmples from patients that had an intestina
di sorder, which was called | BH

Q | BD?

A What ever. Sone hyperplastic condition that
normally you don't find in the ileum

Q Now, Doctor, fromthat study do you know
were they studying neasles specifically?

A Yes, they were | ooking for neasles.

Q In their results did they recover sone
portions of mneasles virus?

A They were using quantitative PCR technol ogy,
and they reported recovering products that were the H
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gene and the F gene.

Q And the H gene and the F gene, is that
contai ned on the envel ope of the neasles virus?

A Yes.

Q And that you had shown earlier on the slide?

A Yes.

Q Doctor, what is the likelihood that the F
gene and the H gene are fal se positives?

A If you' d let me get through ny slides I'l1
show you the possibility that it's probably not.

Q Ckay. Al right. Let's talk about
replication, Doctor

A Okay. (Good. Because it's inportant to
understand replication before you | ook to see why | ook
for H gene and why | ook for F gene products?

SPECI AL MASTER HASTINGS: So we're going to
Slide 12, right?

THE W TNESS: Yes.

SPECI AL MASTER HASTI NGS: Ckay. Go ahead,
Doct or .

THE WTNESS: So essentially for replication
the H protein on the envel ope attaches to the host
cellular receptor for neasles virus, which is referred
to as CD46 for cluster of differentiation antigen 46,
so the receptor for neasles virus has been identified.
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Replication takes place in the cytoplasm The
negative strand RNA serves as a tenplate for nessenger
RNA synt hesi s.

Messenger RNA synthesis is a positive strand
RNA, and this is the part that will be translated into
viral protein. Also, the negative strand serves as a
tenpl ate so one can synthesize additional positive
strand RNA to then nake new negative strand RNA to
produce new virus. The virus contains an RNA
transcriptase used to generate the nessenger RNA, the
positive strand.

SPECI AL MASTER HASTINGS: Now we're going to
Slide 13?2

THE WTNESS: Slide 13.

SPECI AL MASTER HASTINGS: o ahead.

THE WTNESS: The RNA transcriptase is
packaged into the infectious virus particle, and again
you need to generate nore positive strand RNA to
produce the negative strand that is actually the
entity that is packaged into the measles virus
particle. You' ve got Mprotein involved, and that's
i nportant for assenbly and for the virus to rel ease
itself fromthe cell it's infecting.

The F protein is responsible for fusion, and
it's inportant in the entry process of the virus into

Heri tage Reporting Corporation
(202) 628-4888



Case 1:98-vv-00916-TCW Document 232 Filed 04/23/08 Page 168 of 304

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

724
KENNEDY - DI RECT

the infected cell followi ng the attachnent of the H
protein. The F protein allows fusion with the host
cell menbrane and entry of the virus particle in
encoding. N protein, which is a nucl eoprotein,
functions in viral replication and is further invol ved
in allow ng the genone to be packaged and processed.

SPECI AL MASTER HASTI NGS: His | ast testinony
was about Slide 14.

MS. CH N-CAPLAN. That's correct, Specia

Mast er .
THE WTNESS: Correct. Slide 14.
BY Ms. CHI N- CAPLAN:
Q So, Dr. Kennedy, you've just described how a
measles virus multiplies. |Is that true?
A Yes. How it replicates. How it infects,

and how it replicates, and howit can potentially
persist and how it can produce new virus particles.

Q Now, Doctor, why is this inmportant?

A Well, it's inportant for a nunber of
aspects. So the next slide will be 15, and | don't
think we can do -- back one. Sorry. So this is Slide
15 entitled Replication. It's a cartoon, and
unfortunately I don't think the Power Point
presentation is working because it's aninmated, but
1"l take you through it anyway.
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1 What | want to show fromthis is the process
2 of what it takes for a neasles virus to not only

3 produce the transcripts that are picked up by

4 quantitative RT-PCR, but also what it takes to produce
5 protein fromthose transcripts and have that protein

6 been assenbled with additional negative strand RNA to
7 formnew virus particles to go on and infect other

8 cells.

9 So if you take a look at the red line up

10 there, that is the initial negative strand RNA. W

11 use the term nonsegnented. Now, how does that becone
12 separated fromthe rest of the virus? Wen the virus
13 attaches via the hemagglutinin to the CD46, which you
14 see up top, the F gene product then cones into play

15 and allows the entire encapsidated neasles virus to

16 enter the cell

17 So it goes through a phase of encoding.

18 When it encodes two things happen. That negative RNA
19 becones free and the viral polynerase, the RNA
20 transcriptase, the enzynme that the neasles virus
21 carries, beconmes free and active and can go and do its
22 work. The first thing it does is fromthat negative
23 strand RNA it produces a positive strand RNA
24 That positive strand RNA becones the
25 nmessenger RNA.  You see the nmessenger RNA contains
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speci fic gene products in a particular order.

SPECI AL MASTER HASTI NGS: Let ne stop you
Doctor, because maybe you're going a little too fast
for me or whatever, but is this an inportant --

THE W TNESS: Yes.

SPECI AL MASTER HASTINGS: | sense this is an
i nportant part of your presentation.

THE W TNESS: Yes.

SPECI AL MASTER HASTINGS: Wy don't you
start with this slide over again, and | think I'm
following the segnent, but let's see. Let's start
with this slide over again and watch me. If | put ny
hand up and stop you --

THE WTNESS: Hold up your hand and then --
okay.

SPECI AL MASTER HASTINGS: o ahead.

THE WTNESS: The inportant thing is that
the neasles virus when it causes infection in a cel
it is an orderly process that occurs to ultinmately
produce nore neasles virus to then go on and infect
additional cells, soit's a self-regenerating, self-
procuring process with the ultimte goal of producing
nmore mneasles virus particles.

SPECI AL MASTER HASTINGS: Cot that.

THE WTNESS: The process is defined, it's
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1 characterized and it's very orderly, and it occurs in
2 a very orderly fashion using not only a specific set
3 of enzymes that the nmeasles virus carries with it,
4 those enzynes then allow the ability to produce the
5 necessary conponents to then produce new neasl es virus
6 that can then go on to infect another cell and do the
7 same process over
8 So what I'd like to point out as the
9 i nportant conponents, the red strand. That is the
10 nonsegnent ed negative strand of neasles virus.
11 SPECI AL MASTER HASTI NGS: The red strand at
12 the top?
13 THE WTNESS: The red strand at the top
14 That will serve as a tenplate for the virus enzyne to
15 produce the blue strand. That blue strand is
16 positive, so negative goes to positive. The positive
17 RNA is what's referred to as nmessenger RNA, and that
18 messenger RNA contains defined genes in a specific
19 order. Those genes will then go through a cel
20 machi nery to produce proteins, and those proteins are
21 the green and different green col ored things down
22 bel ow.
23 So at No. 2, that is the cell rmachinery.
24 Things called ribosones, things called ribosomal RNA
25 transfer RNA, bring am no acids that allow the protein
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to be produced

SPECI AL MASTER HASTI NGS: What do you nean
by the cell machinery? |I'mnot following that. Which
cell machinery?

THE WTNESS: The host cell. So neasles
virus takes over the host cell and uses its synthesis
machi nery to assist it in producing its protein. So
it just says your protein is not being made, |'m
maki ng mmy protein.

SPECI AL MASTER HASTI NGS: One minute.

SPECI AL MASTER VOWNELL: | have a question
Dr. Kennedy.

THE W TNESS: Yes?

SPECI AL MASTER VONELL: This cartoon is
essentially a cell

THE WTNESS: A cell. Yes.

SPECI AL MASTER VOWNELL: And so at the upper
ri ght-hand corner when you have the schematic cartoon
you' ve been using to show the neasles virus you show
the neasles virus entering the cell

THE W TNESS: Right.

SPECI AL MASTER VO/AELL: And then at the
bottom you show the neasles virus exiting the cell

THE WTNESS: Correct.

SPECI AL MASTER VOWNELL: So | understand your
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cartoon.

THE WTNESS: Ckay.

SPECI AL MASTER VOWNELL: Thank you.

THE W TNESS: Yes.

SPECI AL MASTER Vowel | :  Okay. That is
hel pful to ne.

THE WTNESS: GCkay. The inportant take away
point is if you | ook at the blue, the blue has N, P
M F, H L fromleft to right. Those correspond to
genes that will be involved in naking those proteins
and froma standpoint of the quantitative PCR that's
what is being detected, those products.

You have to nake N before you can make P
you have to nake M before you make F, you have to meke
F before you make H, and you have to nake the whol e
thing to get all the proteins necessary for what's
called a productive infection. A productive infection
means that new neasles virus is produced and rel eased.
Does that make sense? So it's an orderly fashion

You can't find N nessage sequences- |'msorry-

You can't find H nessage sequences w thout being able
to find F, you can't find F without M you can't find
Pwthout NN So it's a process. Nis nade first, P
follows, M F and H This is going to beconme very
inportant later on. The other thing to note is going
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1 fromthe negative, the red, to the blue there is
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an anmplification process.

When that occurs replication has occurred.
So infection starts once that negative red starts
beconi ng bl ue.

SPECI AL MASTER HASTI NGS: And that occurs
naturally in the infection process?

THE WTNESS: Absolutely. Now, protein. W
heard issues related to protein. Can you detect
protein? Protein is a later process. So you detect
the blue first, and then you detect the green later,
and then once everything is together it's organized
and put together in a particle and that particle is
released fromthe cell. Now, that is a productive
i nfection.

Per si stence doesn't necessarily nean that
you have to produce nore virus. Persistent neans
you're at sone stage of this process. So you can be
bl ue, you can be green, but you don't have to produce
new virus particles. Does that nake sense?

SPECI AL MASTER HASTINGS: [|'mnot sure
exactly what that means. You' re saying for
persi stence that the virus doesn't have to keep
reproducing itself?

THE WTNESS: Correct. You don't have to
have that.
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SPECI AL MASTER HASTI NGS: Those virus
particles, or is it the whole virus that just renains
living indefinitely?

THE WTNESS: |It's pieces of the virus.
Depending on the situation at sone point it may be
able to reactivate and produce new viruses, at other
points it may not. It really depends on the host cel
that is persisting it.

SPECI AL MASTER HASTI NGS: So you can have
persi stence of portions of the virus?

THE WTNESS: Correct.

SPECI AL MASTER HASTI NGS: For an indefinite
period?

THE WTNESS: For as long as that cell stays
around. O you can have persistence where you're
getting new infections occurring, but it's at a very
| ow | evel

SPECI AL Master Canpbell-Smith: Let ne ask
you, Dr. Kennedy, that calls a question into ny mnd
You nmade a point about that in this sequencing they
can only occur in a particul ar sequence.

THE WTNESS: Correct.

SPECI AL MASTER Canpbel | -Smith: But when you
refer to persistence is it possible that you can have
portions of that sequence that remain and others are
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1 not there?
2 THE WTNESS: No. Actually, you coul d have
3 a situation where you could get N but not necessarily
4 P, M Fand H but it would stop there. So it would
5 tend to stop at a particular stop point.
6 SPECI AL MASTER Canpbel | -Smith: So what had
7 been generated would be all that woul d persist?
8 THE W TNESS: Right.
9 SPECI AL MASTER VOWNELL: Thank you
10 THE WTNESS: So is that fairly clear?
11 SPECI AL MASTER HASTINGS: | think up to the
12 point you're at. Right.
13 THE W TNESS: Ckay.
14 BY Ms. CHI N- CAPLAN:
15 Q Okay. Now, so, Doctor, just to be clear if
16 one finds F gene then N, P and M nust have existed
17 before F gene to appear?
18 A Yes.
19 Q And if one finds H gene then N, P and F has
20 appeared before it?
21 A Yes.
22 Q So is that an indication of replication?
23 A Yes.
24 Q Now, Doctor, you also just generally tal ked
25 about persistence, that the presence of these genes
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i ndicate the viral persistence. Wuld the presence of
t hese genes cause harmto the cell?

A They could, they may not. Persistence
usual Iy nmeans you don't harmthe cell. |f you harm
the cell then you no | onger persist.

Q So if it persists it's potentially harnful
and it depends on the host's imune systenf

A A persistent infection to the general host
can be harnful, to that cell probably not.

Q Thank you.

A Does that make sense? So in other words to
persist it has to stay in that cell. |If it harnms the
cell and the cell is lived then it's not persisting in
that cell. Now, its persistence in that cell, that's

now an infected cell so the host wants to try to get
ridof it.

SPECI AL MASTER VONELL: Let ne ask two
question, Dr. Kennedy. Do we know anything at al
about the length of tinme these genes can persi st
within a cell? In other words, the cell nakes N, and
then stops for a while, and then goes back and
something triggers it and it nakes P. Do we know
anyt hi ng about the length of that process?

THE W TNESS: About the individual ones?
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SPECI AL MASTER VOAELL: Ckay. Another
question. If that cell is infected with a persistent

but not actively replicating virus so the cell doesn't
die can that cell's particular function in the body be
i npai red by the presence of the virus?

THE W TNESS: Yes.

SPECI AL MASTER VOAELL: And in what way?

THE WTNESS: Metabolic. It can be a target
for neighboring cells to be damaged or destroyed as a
result of a devel opi ng i mmune response.

SPECI AL MASTER VOWNELL: So the body is
responding to the infection in that particular cel
but other cells are --

THE WTNESS: Are hurt. Yeah. A bystander

SPECI AL MASTER VOAELL: Ckay.

SPECI AL MASTER HASTINGS: o ahead.

MS. CH N- CAPLAN:

Doctor, to summarize your report here?

Ckay. So this is the next slide.

SPECI AL MASTER HASTI NGS: Nunber 16. Go
ahead.

THE WTNESS: So neasl es virus and cl ose-
related viruses in the sane subfamly and genus are
neurotropi ¢ and can cause neurol ogi ¢ di sorders and
sequel ae in humans and ot her species. Measles virus
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and other norbilliviruses can persist and cause
persistent infection and have been detected in the CSF
and the brain of individuals that exhibit neurol ogic
disorders. Measles virus infection and replication
requires the presence of neasles virus RNA

Measl es virus is produced from neasles virus
RNA, excuse ne neasles virus protein, is produced from
measl es virus RNA and is required to produce new
measl es virus progeny.

"I mune dysfunction" is a termthat
enconpasses probl ens associated with the normal
function of the inmune response.

SPECI AL MASTER HASTI NGS:  Now you're

shifting to --
THE WTNESS: -- Slide 17
SPECI AL MASTER HASTINGS: -- Slide 17. |f

you could, let us know when you're shifting, for the
record, and it will make it easier for us to foll ow
this testinony |ater on when we reread this, which we
wi || be doing.

THE WTNESS: Ckay. | apologize. "Ilmmune
dysfunction"” is a termthat enconpasses probl ens
associated with the normal function of the imune
response.

Viruses, in general, do not persist in a
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1 host because the host has an effective i mmune
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response. Viruses, in general, persist in a host
because of an ineffective inmune response, and this
woul d be Slide 18.

A nunber of contraindications for
adm ni stering the measl es/ nunps/rubella vaccine are
described in the Physician's Desk Reference. Adverse
events involving the neasl es/ nunps/rubel |l a vacci ne
have incl uded neurol ogi ¢ disorders. Next slide.

BY M5. CH N CAPLAN:

Q Doctor, can we just stop here for one
m nut e?
A Yes.

Q You're nmoving on into the Unl mann paper
here, are you not?

A Yes.

Q Doctor, we've heard a | ot about the Uhl mann
paper today. You've reviewed the Unhl mann paper?

A | have.

MS. CH N- CAPLAN.  Coul d we just go back to

Slide 15, please?

BY Ms. CHI N- CAPLAN:

Q Doctor, the Unhl mann paper detected neasl es
genes in the gut tissue. |Is that correct?
A Correct.

Q Could you tell the Court which neasles genes
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t he Uhl mann paper detected?
A The H and the F.
Q Doctor, fromyour prior testinony, before

one can reach F, it nust have gone through N, P, and
M Is that correct?

A Correct.

Q So, for F to exist, does that nean that
there has to be replication prior to F?

A Yes.

Q And you indicated also that they had

recovered H gene. |s that correct?
A Yes.
Q So to recover H gene, they would have to

have gone through N, P, M and F gene
A Yes.

Q And is that an distinction of replication as

wel | ?
A Yes.
(Di scussion held off the record.)
BY M5. CH N CAPLAN
Q So, Doctor, if there is recovery of F gene

and H gene, this is an indication that the virus is
replicating, you said.

A Yes.

Q Is that an indication also that the virus is
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persi stent ?

A Not necessarily.

Q Coul d you kindly explain that?

A Ckay. The fact that it's replicating nmeans
that it's there. Howlong is it there? That's what
determ nes persistence. If it's there for a period of
time, three to six nonths, in that site where it
causes bystander effects to occur in nearby cells as a
result of an ineffective i Mmune response, then it
persists. It's there.

Q Doctor, if we could go to Slide 19, you were
conti nuing your summary of your report here. Are you
famliar with the lab of John O Leary and Dr. Ola
Sheils at Trinity College in Dublin?

A Yes, | am

Q Are you famliar with their reputation in
the community as nol ecul ar bi ol ogi sts?

A Yes, | am

Q Could you tell the Court what that
reputation is within the conmunity?

A Well, if you look at it just in general
ternms, in the past two years, the |laboratory has
publ i shed 12 peer-revi ew publications in excellent
scientific journals in the area of PCR and nol ecul ar -
based diagnosis. It's primarily been in the area of
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cancer, cancer diagnostics and cancer detection, but
they are highly productive and highly qualified to
performthese types of anal yses.

Q Doctor, they used PCR technique. |s that
true?

A Correct.

Q Is PCR a generally accepted standard test to
det ect neasl es RNA?

A Yes. In this decade, yes.

Q In previous decades, no? Doctor, if we
could go on to the next slide, please.

A Okay. So this is the --

THE W TNESS: Next slide.

SPECI AL MASTER HASTI NGS:  Number - -

MS. CH N CAPLAN.  -- 20.
SPECI AL MASTER HASTINGS: -- 20. Correct?
THE WTNESS: -- 20. Ckay. So the

detection of measles virus RNA from several neasles
virus structural gene products; we didn't tal k about
it, but the high levels of neasles virus RNA detected
in the intestinal sanples of Mchelle Cedillo at a
time point when an effective MVR vacci ne-i nduced

i mmune response shoul d have cl eared the neasles virus
i ndi cates that neasles virus RNA has anplified as a
result of replication and persists in part of her body
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where it is not expected to be found.

The detection of neasles virus protein in
intestinal tissue sanples fromautistic enterocolitis
children further supports neasles virus replication
and persi stence.

BY MS. CHI N- CAPLAN

Q Doctor, there was previous testinony about
the copy nunber that was found in the gut tissue of
Mchelle Cedillo. Are you famliar with the copy
nunber ?

A Yes.

Q And the copy nunber that was found; would

characterize it as high, medium |ow?

A Hi gher than one woul d anti ci pate.

Q Hi gher than one would anticipate --

A -- with a natural neasles virus infection.
Q And is there a reason for that?

A Yes. In ny opinion, this is evidence that

replication occurred. There was anplification. The
only way you get higher ampunts is if that process
that I showed you in that cartoon slide occurred
There was anplification of that red strand into bl ue.
SPECI AL MASTER CAMPBELL-SM TH: Can | just
interject? Dr. Kennedy, you said higher than you
woul d expect to find with a natural neasles virus.
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THE WTNESS: Wth a natural measles virus.
SPECI AL MASTER CAMPBELL-SM TH: So even
beyond what you woul d expect to find for soneone who
had been vaccinated, you're saying --
THE WTNESS: Correct, correct.
SPECI AL MASTER CAMPBELL- SM TH:  Thank you
BY MS. CHI N- CAPLAN
Q Doctor, did you also | ook at an inmune
wor kup that was done on Mchelle Cedill 0?
A Yes.
Q Was that workup performed by Dr. Qupta?
A Yes.
Q Do you recall what the values of that inmune
wor kup was?
A Not specifically, but | remenber certain
things that | thought were rel evant.
Q And what were those things that you thought
were rel evant ?
A An el evated 1gG 2 response.

Q What's the significance of an elevated 1gG 2

response?
A It would be indicative of some sort of
i mmune dysfunction. It would al so suggest that there

was a skewi ng toward TH Type 2 response because, if
you |l ook in humans, 1gG 1l and 1gG 3 are evidence of a
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TH Type 1 response. 1gG 2 and 4 are evidence of a TH
2-type response. The fact that 1gG 2 was el evated
woul d suggest to ne that, based on subcl ass
characterization, that there was a skewi ng of the
response.

Additionally, | noted that Dr. Qupta did not
performany sort of serology for functional activity
of neasles virus antibodies. The 1gG that he | ooked
at; he did not look to see if there was any
neutralizing activity or any functional activity that
would tell nme that that is evidence of a protective
i mrune response.

So, based on those two things, the fact that
there appears to be an ineffective i Mmune response
that | acks any sort of viral clearing activity and
el evation of a particular subclass that is indicative
of a specific type of response, a TH Type 2, that
there is some sort of immune dysfunction.

Q What is the significance of the TH Type 2
el evati on?

A TH Type 2, as | showed in previous slides,
can be very problematic, froma standpoi nt of
resolving an infection. If you skew the response in
the wong direction, you can make a situati on worse
i nstead of better.
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Q And in this situation, if you had a TH 2
response, would she have been able to clear the
nmeasl es i nfection?
A | wouldn't be able to speak to that unl ess

addi ti onal assays were perforned, but |I would suspect
that since those assays were not avail able, that she
had a difficulty of clearing it. That elevated I1gG 2
didn't help her and may have hurt her.

Q Doctor, do you have an opinion as to whether
the neasles virus results that were found in Mchelle
Cedillo's chart is indicative of replication in the
gut?

A I woul d say yes.

Q Do you have an opi ni on whether the presence
of the F gene and the H gene, as reported in the

Uhl mann paper, would indicate persistence of that

Vi rus?
A Yes, with all of the other caveats that |
nment i oned.
Q Doctor, what is the basis of your opinion?
A The i mmunol ogy and virol ogy workup and the

only plausible explanation, in ny mnd.

MS. CH N- CAPLAN:  Thank you, Doctor

SPECI AL MASTER HASTI NGS: Doctor, before we
break here, could we back up to the previous slide,
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1 Nurber 207
2 THE W TNESS: Sure.
3 SPECI AL MASTER HASTI NGS: Now, there's two
4 points here. The first one tal ks about the detection
5 of the MV RNA, and in that, you re tal king about the
6 Uhl mann paper.
7 THE WTNESS: Correct.
8 SPECI AL MASTER HASTI NGS: Then the second
9 point there, the detection of MV protein; now there
10 are you tal king about the research described earlier
11 today by Dr. Hepner that was contained in the poster?
12 THE W TNESS: No.
13 SPECI AL MASTER HASTI NGS:  No.
14 THE WTNESS: |'mtal king about additiona
15 information that | have fromattendi ng a neeting where
16 Dr. Sheils presented work fromthe O Leary and Sheils
17 Laborat ory.
18 SPECI AL MASTER HASTINGS: |Is this published
19 anywher e?
20 THE WTNESS: To ny know edge, no. This
21 woul d be a personal communication, actually, a
22 personal observation
23 SPECI AL MASTER HASTINGS: O who, Dr.
24 Shei | s?
25 THE WTNESS: The O Leary-Sheils group. Dr.
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1 Sheils is a pathol ogist, so he does a | ot of
2 i mrunohi stocheni stry, and |' maware of the types of
3 specific antibodies that they used. | attended a
4 meeti ng where the data was presented from a standpoint
5 of both detection of the F gene and N gene products by
6 PCR and al so the detection of the nuclear protein by
7 i mrunohi stochem stry in gut tissues fromautistic
8 enterocolitis children that was positive for
9 i mrunohi st ochemi stry.
10 Part of this came up as a result of a report
11 by a fornmer student in -- | don't renenber the
12 specific report -- that was criticizing the
13 i mmunohi st ochem stry that was being used using a
14 pol ycl onal anti body, the neasles virus. Do you
15 remenber which report that is, Counselor?
16 It was a graduate student of Dr. Wakefield
17 who subnmitted a rebuttal letter. |If you'll give ne a
18 second to | ook --
19 SPECI AL MASTER HASTI NGS: Done by Dr.
20 Chadwi ck?
21 THE WTNESS: Dr. Chadwi ck. Thank you. So
22 Dr. Chadw ck tal ks about i nmmunohi stochem stry studies
23 in there, and | attended a neeting that Dr. Chadw ck
24 was not present at that Dr. Wakefield was not present
25 at, but had the O Leary-Sheils group there, and they
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1 presented this data.
2 SPECI AL MASTER HASTINGS: |s there any
3 record of this neeting that you' re aware of ?
4 THE WTNESS: Just the individuals that were
5 there woul d be the record.
6 SPECI AL MASTER HASTI NGS:  Were and when did
7 this neeting take place?
8 THE WTNESS: It took place in the UK in
9 2002.
10 SPECI AL MASTER HASTI NGS: Wy don't we take
11 a lunch break right now? You' re done with your
12 direct, | assume.
13 MS. CH N-CAPLAN: | am Special Master.
14 SPECI AL MASTER HASTI NGS: Let's take a lunch
15 break of about one hour, and we'll be back here, and
16 there probably will be some cross-exam nation
17 (Whereupon, at 1:00 p.m, a luncheon recess
18 was taken.)
19 I/
20 /11
21 /11
22 11
23 /11
24 11
25 /11
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AFTERNOON SESSI ON
(2:04 p.m)
SPECI AL MASTER HASTINGS: Al right. W're
ready to go back on for the afternoon here. So, |
believe, next we were going to nove to the cross-
exam nation of Dr. Kennedy. Are you ready, M.
Mat anoski ?
MR MATANOSKI: Yes, sir.
SPECI AL MASTER HASTI NGS: Go ahead.
MR, MATANCSKI:  Thank you, sir.
CROSS- EXAM NATI ON

BY MR MATANCOSKI :

Q Good afternoon, Dr. Kennedy.

A How are you?

Q Doctor, you're a Ph.D. Correct?

A Yes.

Q You're not an MD.

A Ph. D.

Q So you're not a clinical imunol ogist.

A Not a clinical inmunol ogist, no.

Q You mentioned you' re published on measl es
Vi rus.

A Yes.

How many tines?
A | have one peer-review publication.
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Q You sai d you published on MVR

A | stated that, in that publication, it
di scusses MWR

Q So the sanme publication that tal ks about
measl es virus is the one that tal ks about MVR

A Correct.

Q Have you ever testified in court before?

A No. This is ny first tine.

Q el cone.

A It's | oads of fun.

Q Have you ever participated as an expert
witness or a consultant for litigation before?

A Yes, | have.

Q How many tines?

A Patent, probably three or four over patent

i ssues, froma standpoint of I'mdoing one relative to
an environnental toxin. How about |ess than five,
ot her than patent?

Q O her than patents.

A O her than patent.

Q O these five, one, you said, was on an
envi ronment al toxin.

A Yeah. It involves an environmental toxin,
somet hi ng cal l ed acryl am de.

Q Ckay.
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A The other was an H V needl e-stick situation.
There was the U K report on the neasl es/ munps/rubell a
i ssue and another one relative to these annuity
conmpani es wanting to cash in on AIDS patients' life
i nsurance policies early and to essentially give them
a lump sumat a discount to kind of -- what was the
status of their HHV/AIDS infection. So | believe
that's it.

Q That's four.

A Four? And this is five

Q Ckay. You didn't participate in litigation

involving a claimthat MVWR, other than this

litigation.

A The U. K. one; | was an expert wtness.

Q O her than those two, you don't recall any
ot hers.

A No. | honestly don't like being in court,

so |l try to avoid it.

Q Well, neither do |

In 1999, you were invited by Representative

Burton, Dan Burton, to speak before the House
Conmi ttee on Governnment Reform Do you recall that?

A Yes.

Q In your report, you nentioned that
particul ar instance, and you said that when you were
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preparing for your testinony there, you were surprised
to find that there were sonme contraindications for MR
vacci ne.

A Yeah. Yes.

Q You don't prescribe nedications.

A No, | don't, but I can read the Physician's
Desk Reference

Q Now, aren't there contraindications, though,
if you read the Physician's Desk Reference, to just
about every single nedication?

A From the standpoint of vaccines, | would say
it varies on the type of vaccines, that the live,
attenuated group, of which MMR is, has nore
complications than, let's say, a subunit or a
reconbi nant derived or a glycoconjugate type of
vacci ne, such as the H B, and with the H B vacci nes,
there are different conjugate forns, depending on
which carrier protein you use, or whether you use a
synthetic oligopol ysaccharide. So it's really vaccine
dependent .

Q Okay. If | were to take a | ook at, say,

Tyl enol, would I find contraindications to that?

A Yes.

Q Do you think there may be nore for a live
vaccine? |s that what you're inplying?
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A I would say a |ive vacci ne has speci al
i ssues and contraindications that you wouldn't find
for other vaccination formns.

Q Now, you were in front of Representative
Burton to tal k about Hepatitis B vaccine. Correct?

A Actually, | was there to tal k about issues
related to safety considerations and informed consent
and essentially educating physicians on what they
shoul d tell parents relate to providing vaccines.

Q For Hepatitis B vaccine. Correct?

A For Hepatitis B, yes.

Q Hepatitis B vaccine is not a |live vaccine,
isit?
A No. It's a subunit: early subunit, later

recombi nant form

Q Now, | know this is 1999 when you were
testifying, but in your report you profess surprise at
t hese nunbers of contraindications. Does that nean,
up to 1999, you really didn't know much about MWR
vacci ne?

A I would say | knew nore about Hepatitis B
vacci nes, and | knew the nost about failed HV
vacci nes, but certainly I |ooked at live attenuated
approaches as one of the approaches to devel op new
types of viral vaccines in ny laboratory. So | was
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1 certainly aware of anything that was a successful
2 vacci ne and certainly anything that was |icensed. |
3 believe | used the MVR vaccine in ny first nedica
4 school lecture in 1989.
5 Q In 1999, you didn't know what the
6 contraindi cati ons were before you prepared --
7 A I was surprised at the | evel
8 Q And the contraindications are that you
9 shouldn't give it to someone who has a neonycin
10 sensitivity or allergy.
11 A That's one. There's a nunber, and it's
12 devel oped with tine. So if you | ook at the various
13 Physi ci an's Desk References, the various vol unmes over
14 the years, so Volune 51 differs from Volune 54. So
15 it's devel oped as things have becone clearer.
16 Q Is there any contraindication there to
17 adm ni stering MVR vaccine in soneone who has autisnf?
18 A To ny know edge, no
19 Q You nentioned that you thought that, ideally
20 -- to be fair, you said it wouldn't be practical, and
21 the cost-benefit wouldn't justify this, but you
22 t hought that everybody, ideally, should have an
23 i mmune wor kup before they got any vaccinations.
24 A I think that they should not only have an
25 i mmune wor kup; they should be tested prior to and post
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because there's issues, froma standpoint of

transpl acental transfer of immnity. So if nother has
been exposed and transfers |1 gG antibodies to the
infant, that can affect the vaccine's efficiency, its
ability to induce an inmune response. There are a
nunber of conditions that can be nmeasured prior to
deci sion when is the optimal tine to give the vaccine
or when the vacci ne should not be given.

Q Has any public, scientific body advocated
such an approach?

A Not to my know edge.

Q Now, when you were giving your testinony to
Congressman Burton, did you state, at any tinme during
that testinony, that you believed that MVR vacci ne was
causi ng probl ens?

A To the best of nmy recollection, | was there
to talk about the Hepatitis B vaccine, and | tal ked
about, in general terms, vaccines and adverse events
and reporting systens and VAERS in very general ternms.

Q And did you nention any problens with MR
vacci ne?

A At that time, | didn't specifically nmention
to ny know edge, anything relative to MW or DTaP or
any ot her vaccines. | was nore present to discuss the
immaturity of the neonatal imune system
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1 Q You didn't advocate, at that point, that
2 there should be a choice with regard to whether to
3 vaccinate with MR vaccine. Is that right?
4 A I'"'mnot a health policy person, so, no,
5 didn't.
6 Q But you were advocating that there be a
7 choice for Hepatitis B vacci ne.
8 A Hepatitis Bis a certain situation. For
9 i nstance, Hepatitis Bis transmtted by infected bl ood
10 products, via sex, and, in utero, froma chronic
11 carrier nother to its infected infant. | don't know
12 too many newborns or one- or two-year-olds that are |V
13 drug users, that are sexually prom scuous, or if
14 nmot her is chronically infected, that the physician or
15 pediatrician or OB/ GYN is not aware of that prior to.
16 Q So you were willing to conment on health
17 policy, as far as that vaccine.
18 A | believe | didn't comment to those direct
19 ternms -- that was 1999 -- but | would be happy to
20 conment on it now.
21 Q I think you just have.
22 A Yes.
23 Q Now, neasl es vacci ne, or neasles virus,
24 shoul d say, has never been the focus of your research,
25 has it?

Heri tage Reporting Corporation
(202) 628-4888



Case 1:98-vv-00916-TCW Document 232 Filed 04/23/08 Page 201 of 304

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

755
KENNEDY - CRCSS

A Actually, it is.

Q It is the focus of your research.

A One aspect of a lot of my research
activities.

Q And you have yet to publish anything --

A Correct.

Q -- other than your one paper.

A The one paper.

Q Anything in press?

A No.

Q Any studi es that any data has been generated
fron®

A Yeah. Actually, we're trying to develop a

speci fic, pathogen-free baboon colony that is free of
al | pathogens that potentially cause
i mmunosuppression. So what we're doing is trying to
sel ect fermales and males that are characteristically
free, using qualitative PCR and sone serol ogic
di agnosis of a nunber of infections, of which we're
exam ni ng neasles virus, or neasles virus-like
entities, along with Siman Virus 40, the retroviruses
that are present in human and Sim an species; Herpes B
vVirus, so a nunber.

Q You're using nmeasles virus to help develop a
certain subspecies or subset of primate for use in
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research. Correct?
A Correct.
Q So the focus of your research is devel opi ng

that primate, is it not?
A Correct. But | use neasles virus, anong

others, to develop that primnmate nodel

Q And that's your research

A One of them | do other things.

Q None of which that have been published.

A No. Actually, | have eight publications
this year

Q On neasl es virus.

A No.

Q |'"msorry.

A | was tal king about the other things.

Q Okay. So you have ot her research going on.

A Yes.

Q But that's not involving neasles virus.

A Correct.

Q And you're not researching rmunps or rubella

either. Correct?

A No.

Q And neither at Texas Tech, nor at any of
your previous acadenm c positions, were you researching
nmeasl es virus or MMR  Correct?
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A Coul d you restate the question?
Q Nei t her at Texas Tech, nor at any of your

previ ous acadeni ¢ positions were you researching
measl es virus or MVR, and let nme qualify that, other
than to the extent you've tal ked about, with this
study to try to develop the primate --

A "Research,” do you nmean physical, hands-on
my |aboratory is working on it, or "research,” do you
mean that | am conpetent in reading the literature and
bei ng aware of --

Q | nean research that you're carrying out
with your |aboratory --

A Laboratory. Ckay.

Q -- as part of your academnmi c research.

A No.

Q This is just a point of clarification. You
menti oned that you' ve been working with H'V, what
turned out to be HV, an unidentified virus at the
time, and don't take this question the wong way; |
just want to nmake sure that it's clarified. You
weren't suggesting that you had di scovered H V.

A Oh, no, not at all.

Q I want to make sure | understand your theory
of causation here. Can you please state it as sinply
as possible, step by step, what your theory of
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causation is?

A Wth regards to?

Q Wy are you here to testify, in a sense?
How do you think the MVR vaccine led to Mchelle
Cedi |l l 0 having an autistic spectrum di sorder?

A Well, if you look at ny Slide 20 and 21, |

think it's pretty clear there, if we could have that,

my last two slides. | didn't get a chance to nenorize
my slides, just nmy lectures. | don't have a copy.
Q | guess | could start by saying, does this

encapsul ate your theory?
A Yes. Do you need nme to read it again?
Q No. | don't need you to read it. | need to

go through it to nake sure that | understand

A Ckay.
SPECI AL MASTER HASTINGS: Wait. |'m not
sure what the question was. He said "this." Are you

referring to the summary of the expert report?

THE W TNESS: Yes.

SPECI AL MASTER HASTI NGS: When you answer ed
yes, you were tal king about the entire summary of
expert report, which goes from 16 through 217

THE WTNESS: No. | would just say the
summary, which are the |last two pages, 20 and 21
relative to the | ast question.
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1 SPECI AL MASTER HASTI NGS: Twenty and 21.
2 THE WTNESS: Right.
3 SPECI AL MASTER HASTI NGS: Ckay. Go ahead,
4 M. Matanoski .
5 MR. MATANCSKI:  Thank you.
6 BY MR MATANGCSKI
7 Q This woul d be Petitioners' Trial Exhibit No.
8 8, | believe, on page 20.
9 A Yeah.
10 Q And you have that before you, don't you
11 Doct or ?
12 A Yes.
13 Q Now, it starts out, and it says: "The
14 detection of M --" neasles virus "-- RNA from severa
15 measl es virus structural -gene products,” and | won't
16 go further. Were is the i munosuppression? How does
17 i mrunosuppression play a role in this? | heard a | ot
18 of testinony about inmunosuppression.
19 A I gave essentially basic aspects related to
20 i mmune dysfunction, imune disregulation, and i mune
21 deficiency, and one of the contraindications for MVR
22 is an individual that is imunosuppressed. So |
23 really didn't discuss aspects relate to
24 i Munosuppr essi on.
25 | think it's best addressed by the clinica
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i mrunol ogi st, but certainly | provided aspects that
this is how i munosuppression, imunodysfunction, and
i mrunodi sregul ati on can occur; what are the
environmental triggers; what are factors; and what is
the difference between a congenital or primary versus
a secondary or acquired?

Q In your hypothesis, do you need inmune
suppr essi on?

A | would say it definitely would help, yes.

Q So you do need it. Is that a "yes," you do
need it, or, in sone circunstances, you don't need
i mrune suppressi on?

A I would say that imune suppression is one
of the environnmental requirenments or factors that are
necessary to allow persistence of the virus, and the
virus must persist for the scenario to occur.

Q So, in the absence of imune suppression, in

your postulate, or your hypothesis, you wouldn't hold

to that.

A | would say it's less likely, yes.

Q Then are you still saying it's going to
happen?

A Have you ever heard a scientist say anything

i s a hundred-percent certain?
Q "' mnot asking for 100.
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1 A Ckay.

2 Q | just want to make sure | understand your

3 theory, that's all. So do you need i mune

4 suppression, in your theory, to be of the opinion

5 that, nore likely than not --

6 A Yes.

7 Q -- that MVR vacci ne caused ASD

8 A That neasles virus persisted, and this

9 caused probl ens associated with ASD, yes.

10 Q What | evel of imune suppression do we need?
11 A From nmy assessnent, | think that's probably
12 best left for a clinical imunol ogist.

13 Q I understand fromyour testinony that there
14 are different kinds of inmmune suppression. Wat kind
15 of immne suppression do we need?

16 A I would say that anything that would affect
17 the i nduction of an effective vacci ne, MVR-induced,
18 protective i Mmune response.

19 Q Let's break that down.
20 A Ckay.
21 Q VWhat woul d prevent an effective vaccine
22 i mmune response?
23 A It could be holes in the innate inmune
24 system It could be holes in the adaptive, the
25 hunoral inmune response. |t could be holes in the
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cel |l -nmedi ated i nmune response. |t could be holes,
fromthe standpoint of the induction of any of the
products necessary. It could be a skewi ng of the
response that would not provide normal protective
immunity. It could be the |ack of production. It
coul d be the overproduction.
Q So any of themmay play a role. |If any of

themare present, would you find that it's nore likely

t han not ?
A Yes.
Q So it doesn't matter which one of them
A No.

Q And you don't need nore than one. You can
have any of them

A You can have any of them or you can have
several of them

Q What if you have sone of them working and
others not? Does that nmake it less likely that there
i s inmune suppression that would lead to vira
per si stence of ASD?

A No. That's why the term "inmmune
dysfunction” or "disregul ation,” meani ng not
everything is operating properly.

Q Okay. So just any at all

A Yes, but there are probably specific ones
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that one woul d anticipate, based on the biology of the
nmeasl es virus, that nmight be occurring.

Q As | understand it, your testinony is about
somebody who does not nount an effective response to
t he vacci ne.

A Correct.

Q How do you nmeasure an effective response to
t he vacci ne?

A There are a nunber of serol ogic, virologic,
and i mmunol ogi ¢ assays that can be used.

Q Do you want to nanme those assays?

A Viral neutralization assay.

Q Any ot hers?

A Indirectly, a cytotoxic T cell assay
measuring the ability to lyse infected targets with an
MHC, Cass 1, matched target.

Q Any ot hers?

A Indirectly, an ELISA specifically for the
neutralizing epitopes found on the H gene product.

Q Any ot hers?

A There's nore conpl ex ones. There's T cel
assays based on flow cytonmetry, the induction of
proliferative responses specific to a protective
epitope that is MAC Cass 1 matched to one of the
measl es virus proteins that are conponents thereof.
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These tend to be very specialized assays, not
routinely used.

Q What's the one that we nost comonly use to
test whet her there has been an effective inmmune
response to a vaccine?

A W really don't neasure that. Wat we tend
to neasure is an ELI SA where you use the whole virus
components, and you're neasuring the anti body response
toit.

Q Ant i body response.

A Anti body response. But we don't know if
those anti bodies are protective or not.

Q And that would be a sign that there has been
an effective i Mmune response to the vaccine.

A No. That would be a sign that there is an
i mmune response to the vaccine.

Q Now, why is it that you believe that there
i s inmunosuppressi on when someone is introduced to an
MVR, or when MVR is introduced to soneone?

A There's citations fromthe literature.
There's a number of citations that deal with measles
virus being i munosuppressive. | pretty well think
that if it occurs in nedical and graduate student
text books, that it's inmmunosuppressive, that it's
pretty much consi dered dogma by a najority of people
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1 learned in the art and field.

2 Q You heard that ny question was about neasles

3 Vaccine virus -- | think | said "vaccine virus." |'l

4 clarify.

5 VWhat support is there that neasl es vaccine

6 Vi rus causes i nmmunosuppressi on.

7 A There's sone publications in the literature.

8 Q Coul d you nane the nost recent?

9 A No, because | stuck wi th textbooks and ol der
10 ones, but | can certainly name one that | cite in ny
11 report.

12 Q And what one is that?

13 A Fireman, 1969, | believe, but |I would have
14 to get a copy of ny report to verify that.

15 Q Was t hat MVR?

16 THE WTNESS: | would have to get a copy of
17 my report. |f you can bear with ne.

18 (Pause.)

19 THE WTNESS: In 1969, it would be very

20 difficult for it to be neasles MVR vacci ne, woul dn't
21 it? So that would be neasles virus, the Firenman

22 article. | apol ogize.

23 BY MR MATANOSKI

24 Q Measl es vaccine virus. R ght? |Is that what
25 it's about?
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1 A The neasl es virus.

2 Q Measl es virus itself?

3 A Yes. A 1969 publication would, nost likely,

4 not deal with MVR being inmunosuppressive. Wuld you

5 agree?

6 Q My question was to you, and | thought it a

7 little surprising when you --

8 A Measles virus. | stand corrected.

9 Q Any other literature support for the notion
10 t hat neasl es vaccine virus causes inmunosuppressi on?
11 A Yeah. | would go ahead and cite the chapter
12 fromthe Plotkin and Mortiner Vacci ne, 1994, the
13 chapter on neasles MVR vaccine. Do | know the nost
14 recent? No.

15 Q Anyt hing el se that you can think of today?
16 A That would be it right now.

17 Q Do either of those references tell us what
18 | evel of imunosuppression there would be after

19 nmeasl es vacci ne virus?

20 A No. They really don't. This is with the
21 vaccine. They really don't discuss what |evels.

22 Q Do either of them say whether those |evels
23 of immune suppression are clinically relevant? Do you
24 know what | mean by that ternf

25 A No.
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Q Do they have any neaning for the host, for
the body that receives them of any significance?

A | would counter that any |evel of
i mrunosuppressi on has sonme clinical relevance. Has
the clinical relevance for that been defined? | would
say no.

Q Does the imrmunosuppression that you say are
in these references; do they indicate that the body,
or the host that receives the vaccine, is unable to
mount a response to the vaccine virus itself?

A In sone of the instances, it is not clear
what sort of vaccine-induced responses were generat ed.
Q I don't think I foll owed your response.

A So, in other words, the studies were not
done in a careful manner to address those questions.
So, in other words, they |ooked at total ELISA, but
they didn't | ook at responses to specific epitopes.
They didn't neasure T cell responses froma specific
measl es virus, recall response. They |ooked at things
|li ke general overall inmmune function.

Q VWhat did they find when they | ooked at
general overall inmmune function? Any problens with
clearing neasles virus fromthe vaccine?

A They did not specifically examne to see if
the neasl es virus persisted anywhere. What they did
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1 was they correl ated the presence of an inmune response
2 with that being an effective i mune response, and,
3 therefore, getting rid of the neasles virus.
4 As far as the normal situation in a healthy
5 host, the nmeasles virus is cleared.
6 Q So these two references don't support the
7 notion that inmmunosuppression plays a role in
8 persistent neasles virus infection in the body.
9 A These references actually do nention
10 actually state, that inmunosuppression, as the result
11 of exposure, can result in a persistent infection
12 Q A persistent neasles virus infection from
13 t he vacci nati on.
14 A Okay. You're tripping nme up
15 Q No. I'mnot trying to, Doctor.
16 A Okay. So fromthe MVR, does it persist as
17 the result of immunosuppression? That really has not
18 been addressed or | ooked at.
19 Q So they don't support that notion.
20 A They don't support that because the
21 technol ogy, at that time point of that reference
22 gave you, was not there to be able to look at it.
23 Q Is that what they said?
24 A No. That's what | said.
25 Q You see, because it seenms that inportant to
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your theory is that it not just inmunosuppress but
that it i munosuppress in such a way that the vaccine
virus continues to persist. Correct?

A But I'mnot saying that it's necessary for
the vaccine to cause the suppression. |'m saying
anyt hi ng can cause the suppression, any environnental
trigger, and if you go back to the material |
presented, | nentioned that measles virus is an
environnmental factor that can cause i mMmunosuppressi on.

My premise does not deal with MVR being
responsi bl e for i munosuppression; my prenise deals
with any environnmental trigger that can result in
i mmunosuppr essi on can set up the potential for an
i neffective i nmmune response that then leads to
per si st ence.

Q So the MVR vaccine itself, the
i mrunosuppression involved in it, is not integral to
your theory.

A No, but if it happens, it hel ps.

Q But we don't have support that it happens.

A We have support in that chapter that says

that --

Q -- that it allows the vaccine virus to
persi st .

A -- that it can cause inmunosuppression
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Q O any clinical relevance to the vaccine
Vi rus.
A O clinical relevance to the vaccine virus?

So do you nean, is it clinically relevant to --
Q -- to the persistence of vaccine virus?
A That is not stated in there, no.

SPECI AL MASTER HASTINGS: Al right. Just
for the record, before we |eave this topic, the two
references that Dr. Kennedy cited -- the Fireman
article and the excerpt fromthe Plotkin text -- are
both cited at page 10 of Dr. Kennedy's report, and the
articles actually are in the record at Exhibit 112,
Tabs D and N. Go ahead, M. Matanoski .

MR, MATANCSKI :  Thank you.

BY MR MATANOSKI

Q | have sone further questions on the vaccine

virus. The MVWR contains an attenuated neasles

vacci ne.
A Yes.
Q I'"msorry. Attenuated neasles vaccine

virus. Right?

A Ri ght .

Q And you mentioned briefly what was neant by
"attenuated.” Could you explain to nme what process is
i nvolved to attenuate that virus?
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A So, essentially, they take what was a wild-
type neasles virus and passage it multiple tinmes in
host cell tissue culture that allows it to replicate
and the nore that you allow it to replicate, it
becones less virulent, |ess pathogenic, and
attenuated. It doesn't replicate as strongly.

Q VWhat kind of host cell do they use?

A They usual ly use sone sort of a nonkey
ki dney fibroblast as standard, hopefully not
contam nated with other viruses |like SV 40.

Q You said it doesn't replicate as well.

A Ri ght .

Q So if I'munderstanding that part of your
testinony -- 1'll take a step here -- it wouldn't
replicate as well as the wild virus.

A Right, as the wild type

Q So it wouldn't proliferate as readily in the
body.

A It should not, no.

Q Turni ng back to your theory, after this
i mmunosuppression, there is an introduction of the
virus. Wat happens next?

A As far as --

-- your theory.
-- this case or --
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Q You' ve gotten the vaccine. What happens
next ?

A The virus persists.

How does it persist?

It's not killed by the normal host immune
response, and innate and adaptive inmmune responses
come into play. They are not effective at resolving
the infection, but they can be effective at causing
ot her problens affecting bi-standard cells, causing
i nfl ammati on, causing tissue destruction, causing
ti ssue damage, causing inflammtion, so standard
things for an innate and adaptive i mmune response.

Q And this will happen in anybody who has any
ki nd of inmune dysregul ati on because you had a whol e
broad array.

A Right. It's individuals that have no
functioning i mune system it would be lethal. In
those that have a pretty good functioning i mune
system it may not be as severe.

Q If we were to take, we've got about 50 peopl e,
total, in this courtroom | would say, a rough guess,
and if we were to performan imune test on them now,
take all of these functions that you were tal king
about, Do you have an estimate of about how many woul d
have sonme abnormality and some i nmune function?
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A | would kind of need to know other factors
I i ke how much al cohol they had |l ast night, what their
liver functions were. So, for nme to make a real good
guess, | would need sone other infornmation.

Q So any of these could affect it.

A Any environmental trigger

Q And they could --

A Did they eat a heavy neal? Can | get the
| ynphocyt es necessary to do the assay? | nean,
there's a ot of confounding factors. |If you're
asking a statistically general question, in an adult
popul ati on that has an inconme over $75,000 a year and
has good hygi enic scenarios and |ived past the age of
35, | would say that you probably wouldn't find
anybody who exhi bited i munodysfuncti on.

Q They woul dn't have any 1gG 2 el evation
anongst these 50 peopl e.

A Well, you're looking, in general, at Kkids,
you know, one in 500.

Q One in 500 for what?

A For any sort of evident inmrunodeficiency.

Q By all of the tests that you were tal king
about, it would be one in 500.

A About one in 500 for congenital

Q For congenital ?
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A Ri ght .

Q Ckay. Because you said any environnental .

A | was referring to congenital. OCkay? From
t he standpoint of the secondary or acquired, it's
really not known.

Q Is it fairly common, or is it fairly rare?

A It really hasn't been | ooked at in a |ot of

detail, fromthe standpoint of a |arge population. |
don't know how nany people in here are H V infected.
If they are HV infected, there is a good chance that
t hey have sone sort of immune dysfunction. | don't
know i f peopl e have Hepatitis C. So these are
confoundi ng factors.

Q | just want to know, is that the |evel of
i mmune dysfunction you' re tal king about to be
significant for causing this problenf

A No. It could be anything. | thought | gave
you t he exanpl e of pneunpvax, where just a slight
alteration affects the ability to resolve an
i nfection.

Q Anmongst these 50 people, do you think that
maybe -- | can tell you, all of ny paralegals are
bel ow t he $75,000 range in their --

A You guys are underpaid. | would denmand
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Q Anmongst these people, do you think every
single one of themis going to have every single pane
absol utely normal ?

A No. There is going to be variation. There
is going to be sone that are high and sone that are
low, but will they fall in a nedian, plus or mnus
standard error? | would need a biostatistician for
that, but | would say there is a good chance that they
woul d.  They would fall into sone sort of norna
range.

Q Now, we give MMR to -- | guess we've
vacci nated just about over 90 percent of our children.
Do you think every single one, except for the autistic
spectrum di sorder, the kids who eventually woul d have
autistic spectrumdi sorder, woul d devel op that,
whet her or not related to MMR have normal -- every
singl e inmune panel is normal when they get that MWR
vacci ne?

A No. If you're giving me neonates versus
adults, that's a different question.

[ Pause. ]

MR MATANCOSKI: Fortunately, |'m noving
rapidly through nmy questions here, Doctor, so this
pause i s good news for you.

THE WTNESS: | would say, take your tineg,
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but pl ease don't.
MR MATANOSKI: It's good news for you.
BY MR MATANCSKI

Q Now, in your report, you nentioned
thi merosal as part of your thesis of
i mmunosuppression. | didn't see that in your
concl usion, your summary here, and | didn't hear it in
your testinony this norning. |Is thinmerosal a part of
your theory?

A | just nentioned nmercury as being an agent
that is responsible for the immunosuppression. |
menti oned heavy netal exposure, sone nercury.

Q And is it necessary to have exposure to
thimerosal, in your view, to have this
i mrunosuppr essi on or i mmunodi sregul ati on that could
cause a persistent neasles virus infection?

A | would say that anything that woul d be an
environmental trigger that could cause
i mrunosuppressi on woul d be a reasonabl e part of the
i mune dysfunction that's necessary for ny --
actually, it's not really ny hypothesis; it's nore ny
pl ausi bl e expl anati on on the events that occurred.

Q VWhat do you nean, it's not your hypothesis?

A As a scientist, ny hypothesis would be
stated differently, so it's not a hypothesis. A

Heri tage Reporting Corporation
(202) 628-4888



Case 1:98-vv-00916-TCW Document 232 Filed 04/23/08 Page 223 of 304

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

777
KENNEDY - CRCSS

hypot hesi s is devel oped before you want to address a
question. | had the information, and fromthat
information, | came up with a plausible scientific

expl anati on.

Q Ckay.
A | wouldn't call that a hypothesis.
Q So you were actually working froma result

and wor ki ng back to how that result could happen.

A Correct.

Q So the result was autistic spectrum di sorder
after exposure to neasl es/ nmunps/rubella vaccine.

A No. Was neasles virus in the gut at a
timefrane when | wouldn't anticipate that it would be
there if the child nounted an effective inmmune
response to the MWR vacci ne?

Q And resultant autistic spectrum disorder

A And that, subsequently, based on what
measl es virus and norbilliviruses can do, could | ead
to neurol ogi ¢ manifestations.

Q So you reasoned back fromthose facts to an
expl anation that you think is plausible.

A Correct. | didn't have an overriding
hypot hesi s when | | ooked at this.

Q As far as your explanation, is thinmerosa
necessary?
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A No, but it is helpful. Anything that is an
environnmental trigger that causes --

Q So we could take out, in this instance, we
could take the thinmerosal -containing vaccine -- assune
that Mchelle Cedillo never got it, and your
concl usi on woul d be the sane.

A Mercury and thinmerosal is not ny area of
expertise. So the only thing I knowis fromthe
t ext books, that heavy netal s cause i mmunosuppression,
and apparently thinmerosal is conposed of mercury. So
as far as relying on what she got at what tinme point
and how that affects, that's not ny area of experti se.
I would |l eave that to other experts.

Q Okay. So you have no idea what |evel of
i mmunosuppr essi on you coul d expect after exposure to
t hi mer osal .

A No, | don't, but | know the | evel that you
can expect on general exposure to heavy netals.

Q You said in your report, "a potent

i mrunosuppressive." Ws it potent in this case?
A Pot ent i mmunosuppressi ve from a standpoi nt
of this child? 1 think I just used it in a genera

context of thinmerosal containing mercury, in general
heavy netals, are potent inmunosuppressants. | don't
think I used it specifically to say, for this
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1 particul ar individual
2 Q At what level, in your view, what |evel of
3 exposure to thinerosal would be necessary for it to be
4 a potent imrunosuppressive?
5 A As | stated, I'mnot an expert in inorganic
6 chem stry or in heavy netals, per se. The information
7 that | obtained to state that heavy nmetals are a
8 pot ent i mmunosuppressant are textbooks and genera
9 know edge of the field that these do cause
10 i mrunosuppression, to point out that this is another
11 environnmental factor or trigger that could cause it.
12 Q | don't want to belabor the point. So I can
13 take it, then, that what you did is you read sone
14 text books in preparing your report. |Is that right?
15 A Actually, | took my lecture notes from
16 medi cal school, graduate school, and read some
17 addi ti onal textbooks, and nade sone slides fromthat.
18 Q So, in preparing your report, in preparing
19 your slides, you took sonme notes that you had taken
20 back when you were in nedical --
21 A No, | wasn't in nedical school. No. |
22 teach nedi cal students.
23 Q So, in terns of your statement -- | was just
24 dealing with your statenment on potent
25 i mrunosuppressive -- that's taken from sone textbook
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ref erences.

A Yeah, and general know edge that heavy netal
exposure is a potent inmunosuppressive, nmuch |ike
chenot herapy is a potent i mmunosuppressive, much |ike
steroids to prevent transplant rejection are a potent.

Q Steroids are potent inmmunosuppressives? |'m
sorry. Dd you say --

A No. | didn't say steroids. | said,

i mrunosuppr essi ve agents used to prevent transplant --
corticosteroids. Sorry.

Q Now, | want to nmke sure |'mclear. You

don't feel that you have expertise, though, in the

area of heavy netals. |Is that right?

A From the standpoint of how they function and
wor k, no.

Q As an i nmunol ogi st, do you feel like you

have expertise to address how they work on the i mmne
syst en?

A Alittle bit.

Q Can you answer, then, how much, fromthat
standpoi nt, how much exposure to thinerosal would be
necessary to produce a potent irmunosuppression?

A From a body standpoint, | couldn't. Froma
test tube standpoint, | could.

Q And froma test tube standpoint, could you
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tell us now how rmuch --
A Yeah. You can get down in nanonol ar ranges

in test tube to exposure to cause an aberration of an
i mrunol ogi ¢ function assay.

Q VWhat nanonol ar range?

A In the | ow nanonol ar range |i ke 10-to-100
range.

Q Per what ?

A So nanonol ar is a volune. So nanogram - -

Q Expressed as what ?

A As the amount added to the culture. So

nanonol ar i s nanogram per neasure of vol une.

Q Okay, exposed to culture.

A Exposed to culture.

Q And what's this based on?

A Publications in the literature that show
specific dendritic cell dysfunction.

Q Can you tell ne right now what those are?

A No. | would have to refer to notes that |
didn't bring with me or a literature search that |
perfornmed, or |I'msure you could ask the clinica
i mmunol ogi st, who would be nore in tune to | ooking at
this. This is just based on studies that we' ve done
from i munosuppressive agents in general in the
| abor at ory.
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1 Q "We've done"? You' ve done these studies?

2 A |'ve done certain ones, not with mercury but
3 wi th other heavy netals.

4 Q These are published sonmewhere?

5 A No.

6 Q Wiy were you doi ng those studies?

7 A We were actually | ooking at proteins on HV
8 that were i munosuppressive, which we did publish on.
9 We didn't include those heavy netal controls because
10 we were interested in what were the proteins of HV

11 that were causi ng i nmunosuppressi on.

12 Q What heavy nmetals? |'msorry. Go ahead and
13 finish.

14 A So we were using essentially | ead because

15 that was extrenely toxic to the culture, and we had to
16 have some sort of control as a baseline to show that
17 everyt hing was dysfunctional, everything was potent,
18 so we used that as a control, but we never described
19 that in the publication because our interest was
20 | ooking at H'V, and these were in culture, so in test
21 tube culture.
22 Q Any ot her heavy netals that you were using
23 in this experinment?
24 A Lead was the easiest one we could get, and
25 we just threwit in there as a control.
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1 Q And you knew that this was going to be

2 t oxi c.

3 A Yeah, at levels that we were al so nmeasuri ng
4 our H'V proteins at, and we found a w de array of

5 dysfunction, including affecting NK cells, |ynphocyte-
6 activated killer cells, general immunosuppression, and
7 I have published those, if you go to ny C. V., 1987-

8 1998, although if you asked ne the details, ny menory
9 is not --

10 Q Do you have any idea how | ong the

11 i mrunosuppressi on woul d |l ast after thinerosal?

12 A In a person who is exposed, it would depend
13 on the anount, how often they got it, the additive

14 effects, age --

15 Q You' ve given nme a nunber of factors --

16 A -- body fat. The answer is no, not w thout
17 those factors, and | wouldn't be the one to cal cul ate
18 that. | would ask an expert in that area to calculate
19 that. But there are a nunmber of factors that
20 det er m ne.
21 Q So it's dependent on a nunber of vari abl es.
22 A Yes.
23 Q And you're not conmpetent, in your area of
24 expertise, to comment on this.
25 A No.
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1 Q Now, it's inmportant to your theory that
2 nmeasl es virus RNA be detected in the host that is
3 supposed to be harboring the persistent neasles virus.
4 A Yes.
5 Q Where do we need to find that neasles virus
6 RNA for purposes of your explanation of --
7 A I would say PCR is a good start.
8 Q Not how. \Were?
9 A \Wher e?
10 Q What part of the body?
11 A | would say --
12 Q VWhat material fromthe body?
13 A I would say, in this particular instance
14 that we're focusing on, | think a gut sanple, gut
15 tissue, gut biopsy, fromthe area of where the
16 i nfl ammation was noticed, so at the site.
17 Q Wiy the gut?
18 A Because that's where the problens were
19 caused. That's where they did the biopsy, and that's
20 where they found it, and that's where | woul d not
21 expect it to be found.
22 Q Wy woul dn't you sanpl e the brain?
23 A Par don?
24 Q Wy woul dn't you sanple material fromthe
25 brai n?
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A For ethical reasons. |It's pretty tough to
do a brain biopsy.

Q | understand that. | understand that.

A But if you do it on dogs, you can find it in
cani ne di st enper.

Q If your theory is that the virus is causing
autism where would you expect the virus to persist to
cause a probl enf

A I think the fact that it persists and causes
inflammation in a specific area and that the inmune
response is a global, systenic issue, that problens in
one area can nani fest thenselves as problens in other
ar eas.

Q So, in your theory, then, if you have a
problemin your gut, you' re going to have a problemin
your brain as well.

A You coul d, yes, because these are
neurotropi c viruses.

Q But that neans that they are in the brain.

A That's neurotropism yeah

Q Yes. So you need the virus to be in the

brain to cause the probl em

A | didn't say that. | said they are
neurotropic viruses. I|I'msaying if --
Q I"mjust trying to understand your theory.
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If it's just inthe gut, and |'mtrying to figure out
how now that's going to be infecting -- giving a
problemthat's going to affect -- in the brain.

A I nfl anmation, the inflanmatory response, can
be local, but it can also be systemc. The inmune
response can be local, but it also is systemc. |If
you didn't get a system c imune response, then you
woul dn't be able to clear the MVR vacci ne because it's
found in multiple places as it goes through the
process of inducing an effective i nmune response.

Q So, just to understand, in your construct,
we just have the persistence in the gut, but it

creates an immune effect that is felt throughout the

body.
A That's one possibility.
Q I's this your explanation, though?
A No.
Q What ' s your expl anation?
A My explanation is that if it's found in an

unlikely place, such as the gut, there is evidence
that suggests that it can be found in other places,
like the CSF and the brain, and then that can cause
nmor e neurol ogi ¢ mani festations than one nmay see j ust
as a result of the system c inmune response gone
haywi r e.
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Q So, in other words, really, your explanation
is that it's not just in the gut, but it's, at |east,
t hroughout the body to your brain

A What |'msaying is this virus, and group of
viruses, has the capability of doing that.

Q And do you think that that's what's, nore
i kely than not, happening, as far as your
expl anati on?

A Wt hout having the information and data on
M chelle, froma standpoint of the presence or
absence, | can't say that specifically, but | know of
i nstances where that can occur, and that can result in

neur ol ogi ¢ di sorders.

Q Now, we'll turn to those instances, and |'m
still just trying to figure out, to nmake sure that |
understand your theory. |Is your theory, overall, that

the virus has disseninated through the body? |I|s that
what you think is happening, nore likely than not,
after this immune i munosuppressi on or inmmne
dysfunction that permts the virus to persist?

A That's a plausi ble explanation but not an
absol ut e expl anati on.

Q I's that your expl anation?

A My expl anati on woul d be dependent on what
i nformati on was available. The information | have
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avail abl e suggests that it's a plausible explanation.
Q If | take that way, if | tell you that it's
only in the gut, and it's nowhere else in the body, do
you still feel that it's, nore likely than not, that
the persistent measles virus i s causing autistic
spectrum di sorder ?
A | woul d say, yes.

Q And what's the basis for that opinion?

A The i mmune response and the systenic
i nflammatory response. |'msaying it's a possibility.
Is it the nost likely possibility? No. |Is it nore

likely than not? Yes.

Q So, for you, just recovery -- if | could
show you that it wasn't in the brain, it wouldn't
change your opinion, if you could recover neasles
virus fromthe gut

A | would say that there is a possibility that
that set up the overall systenic response that
caused --

Q More likely than not, would you say that it
caused the autistic spectrumdisorder, if |I told you
that | could not recover neasles virus, or | had no
evidence that it was in the brain?

A More likely than not, | would say yes, but
if you gave nme neasles virus in the brain, then
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1 woul d say, "Guess what? |'mright.”
2 Q So you still would say, even if there was no
3 evidence that it was in the brain, you would say it's,
4 more likely than not --
5 A There's a lot of things that can go on from
6 the presence of having foreign viral RNA activation of
7 toll-like receptors. There's all sorts of
8 i nflammatory conditions in cytokines that can be
9 secreted that cause system c issues, just froma
10 st andpoi nt of having the presence of foreign RNA
11 viral RNA
12 Q Doesn't that happen in nunerous occasions?
13 A But in norrmal people, it's not an issue. In
14 peopl e that have a skew ng i mmune dysfunction, then it
15 can becone an issue.
16 Q Okay. Do you have any exanples of vira
17 persi stence of neasles virus, other than when you' ve
18 recovered it fromthe gut biopsy tissue? Are you
19 aware of any? Are there other exanpl es?
20 Let's say you don't have any recovery of
21 measl es virus fromgut biopsy tissues. Are there
22 ot her exanpl es of persistence of neasles virus?
23 A Yes.
24 Q And you were tal king about the ot her
25 nmor bi | i viruses.
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A Yes.

Q Are there exanpl es of persistence in those

i nst ances?

A Yes.

Q In those instance, turning to the
morbil l'iviruses, what's the outcone when the virus
persi sts?

A Usual Iy, fromthe standpoint of a dog, it
has a tenper problem issues. |It's deranged, and it's
usual Iy put to sleep.

Q And if it weren't put to sleep, what woul d
happen?

A Probably those neurol ogi c manifestations
would result in death.

Q And in the other instances, the phocine?

A That was found in seals that had died.

Q And in the morbillivirus that was affecting
dol phi ns, what happened?

A Agai n, found in dol phins that died, but,
again, you usually don't do autopsies on |live aninals.
So if they are floating around in the ocean, it's kind
of hard to know what the level of infection is. There
are exanples of North Sea seals that recovered from
exposure to norbilliviruses.

Q Is it persisting when they have recovered
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1 fromit?
2 A They actually resolve the infection
3 Q So when they have resol ved the infection,
4 there is not a problem
5 A I''mnot a behaviorist, fromthe standpoint
6 of what the long-termeffects would be on dol phins and
7 other animals like that, but I can inmagine that, in
8 some i nstances, there may not be issues; in others,
9 there may be issues. The brain is a very touchy
10 t hi ng.
11 Q What do you know about neasles virus, what
12 it does on a cellular level?
13 A Quite a bit. It activates cell-nediated
14 i mmune responses. It activates T cells. The studies
15 that have been done that really well characterize
16 measl es virus have been done in experinental anina
17 nmodel systens, such as nmice, and when they have set up
18 the infection in nmce to exam ne what is required for
19 protective imunity, they having injecting neasles
20 virus at doses that cause CNS di sease, and they
21 eventual |y have to euthanize the aninmal, and they use
22 sone sort of scale on when to euthanize the ani mal
23 because the | egs are dragging or some other issue.
24 But certainly it's shown clearly that cell-nediated
25 i mmune responses to neasles virus are inportant for
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protective i munity.
Q How long will it take for this persistent

measl es virus to begin danagi ng the brain?

A | don't know. In a human? |In a nouse, |
know.

Q |'"msorry?

A In a nouse, | know. | don't knowin a

human. Ten days is standard in a nouse, dependi ng on
the route. You can get it faster, if you want to give
a hi gher dose.

Q And how | ong before the nouse has to be
sacrificed because of the |evel of neurol ogi c damage?
A Actually, it's really dependent on the

institution and what is required by their
institutional animal care and utilization commttee
for pain and suffering of animals. So it's pretty
much dependent. Sone people can --

Q What' s the | ongest anmount of tine?

A Depending, if you give a | ow dose, and you
want it to persist, you can bring it out to 40 days.
If you want to give a high dose and want it to
mani f est quickly with CNS di sease, 10 days.

Q Utimtely, the course for those mce would
be death soon after --

A Yes, convul sions, death, yeah
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1 Q -- whet her you sacrifice themor not.

2 A Whet her you eut hani ze them or not, yeah

3 Q You can't tell ne how |l ong the process

4 woul d be of neurotropismin a human.

5 A No, | can't.

6 Q Do you still have your expert report in

7 front of you? |1'msorry, not your expert report; your
8 slide presentation?

9 A Yeah. | sure do.

10 Q Could you turn to page 15 of that? You're
11 tal ki ng about PCR and recovery of neasles virus. Wen
12 we' re doing the PCR, what part are we anplifying here,
13 the red, the blue, the green?

14 A The bl ue.

15 Q And that's the blue at the top Iine would be
16 nunbered right with the red at nunber one.

17 A Yeah.

18 Q And you said that that was positive.

19 A A positive strand.
20 Q In your view, as an inmunologist, is a
21 singl e test enough to determ ne whether or not there
22 has been an i mune disregul ati on?
23 A Yes.
24 Q And in your view, just having the 1gG2 is
25 enough for imrune disregulation, that that will permt
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persistent virus.

A Not only the 1gG 2, but the fact that it
still persists tells nme that whatever inmmne response
was made wasn't effective

Q If I take away the evidence that there is
still persistence, if | were to take that away, and

you just had the 1gG2, would you think that there is
still persistent neasles virus?

A If you took away the persistence, no, then
there woul dn't be persistence neasles virus.

Q If | took away the recovery of neasles virus
genomi ¢ naterial ?

A I would have to know if that 1gG 1l and 1gG 2
are viral neutralizing. |If they were vira
neutralizing, then | would say there is not a problem

Q So you said the 1gG2 level was off in this
case.

A Was el evat ed.

Q Was elevated. |f you didn't have recovery
of neasles virus genomic material, if that was called
into question, would you still be of the opinion that
there is persistent neasles virus?

A So if you don't have neasles virus RNA
there, and you had no evidence of neasles virus being
there, but you have an el evated | gG 2A response, which
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I"mnot even sure is specific toward neasl es virus,
would | still think that's persistent?
Q That's right.
A No. If you don't have neasl es virus RNA

there, why would you anticipate that it has anything
to do wth neasles virus?

Q So you really do need recovery of neasles
virus RNA

A Yes.

Q Now, in the one article that you published
in 2004 on MVR vaccine -- again, that was your first
article on MVMR and neasles virus. Right?

A Correct.

Q At the tinme you published that, you were a
consultant in the UK litigation, MW Ilitigation. 1Is
that right?

A No. That was over with.

Q Ckay. So you had been a consul tant before
t hen.

A Correct.

Q Was the litigation over with, or was your
i nvol verent with it over with?

A My invol verent was over, and | think -- |
don't renenber the tinmeframe, but | think the
litigation was over with. | would have to refresh ny
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1 menory.
2 Q When did your invol venent end?
3 A When | filed nmy expert report.
4 Q When was that?
5 A Again, | would have to | ook, but | would say
6 the tinmefranme would be 2002-2003.
7 Q You took parts of that report that you
8 publ i shed and used it in your expert report in this
9 case. |Is that right?
10 A | used information that | obtained to do ny
11 expert report to provide certain aspects frommy input
12 and also fromthe other co-authors, their input, to
13 provide that article, yes.
14 Q I'mtal ki ng about the expert report. You
15 took parts of your article in 2004 and pl aced them
16 into the expert report that you filed in this case.
17 Correct?
18 A The article in 2004 was actually published
19 after the expert report.
20 Q I"'msorry. | can see the confusion. Not
21 your expert report in the U K [litigation, your expert
22 report here in this case.
23 A Actually, to be honest with you, | couldn't
24 find any reprints of that paper because ny secretary
25 had noved ny office. So | had to go without having
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access to that paper to do this. So --

Q So you didn't take parts of your 2004 paper
and use themin this report.

A | didn't have access to it because the
reprints that | had were in a file somewhere, but
had excerpts that | used to essentially devel op. So,
to answer, did | use that manuscript, the published
paper, word for word, | used excerpts that | had,
whi ch were probably fromfornulating the opinion or
opinions or information fromthose, for instance, the
section on norbillivirus.

Q You used those word for word. Right?

A I would have to look to see if | used it
word for word. Hopefully, | would have changed it
little bit. | think the comron prem se woul d be

identical, that they are neurotropic.

Q In your paper in 2004, you had parts in
there that you didn't use in your report here.

A Ri ght .

Q Actually, | guess we can show you, if you
woul d like, side by side, word for word, where parts
of your paper are repeated in the report here.

A Is that illegal? | nmean, it's nmy reports.

Q No, it's not illegal, sir. Actually, it's
the next point that | want to make that this becones
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i nportant because it's the parts of your paper that
you left out that | think we want to focus on now,
that you left out of this report.

In your paper, you acknow edge that, based
on your review of published research --

M5. CH N CAPLAN. Wul d you give hima copy
so he could follow al ong?

THE WTNESS: Do you have a copy? | don't
have a copy. How |ong was the paper? How nmany pages
was the paper? Twenty-eight?

MS. CH N-CAPLAN. He is reading fromthe
publi cati on.

MR, MATANOSKI: Actually, I'mreading from
ny notes.

(Pause.)

SPECI AL MASTER HASTINGS: M. Matanoski, is
this paper in the record?

MR MATANOSKI: | believe it was submtted

THE WTNESS: It's cited in ny expert
report.

MR MATANOSKI: It would have been a
Petitioner exhibit.

(Pause.)

MR MATANCOSKI: We're going to pull it up on
the screen so that you can take a look at it there.
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BY MR, MATANGCSKI
Q In your paper, you acknow edged, based on

your review of the published research, popul ation-
based studi es had not been able to detect a link
bet ween MVR vacci nation and autistic spectrum
disorder. Is that right?

A Correct.

Q That didn't find its way into your report
her e.

A Was it relevant to ny report? | don't
believe ny report says anything about autism does it?
Q That's the issue that we have to decide

her e.

A Wll, I'mthe i munol ogi st and the
virol ogi st, so | focused on the inmunol ogy and the
virology. | agree to that statement. That statenent
is supported by the literature and by the | OM NAS
report, so | agree with that statenent.

Q So do you hold an opinion as to whether or

not MVR vaccine is causing autisnf

A Yes. | have an opinion.
Q Is it?
A | don't know. Is it plausible? Yes. 1Is it

absolutely? No.
Q Is it, nore likely than not, causing autisnf®
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A It would have to be exam ned on an
i ndi vi dual -to-individual instance, if that nakes
sense.

Q So you believe it is.

A | believe it mght and can, under the
appropriate conditions. Do | believe it is in al
i nstances? Absolutely not.

Q You believe that it is, or do you believe
it's not?

A On an individual -to-individual situation,
that it coul d.

Q So that it could. Is it, nmore likely than
not, doing it?

A Yes, in an individual-to-individual
situation. Do | say MVR causes autisn? Absolutely
not. Can it, in an individual that has the follow ng
consi derations: persistent nmeasles virus infection,
present in the gut? Yes, it could.

Q So, in your opinion, is MVR responsible for
an epidenic of autisnf

A No.

Q In your opinion, is it responsible for 5,000
cases of autisnf

A I'"'mnot an epidemologist, so |l can't --

Q In your opinion, would it be, then, you only
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could tell on a case-by-case basis?
A | would say that you would need to | ook at

i nstances on a case- by-case basi s.

Q Wuld it be rare?

A You know, I'mnot really an expert in
neurol ogy or autism so | don't know what you nmean by
"rare."

Q Well, you' re offering an opinion that, on a

case-by-case basis, it can.

A Yeah.
Q How often will we see it?
A It woul d depend on the conditions of that

case. You would have to find neasles virus. They
woul d have to have an i mmune response to the neasles
virus, and that inmune response didn't clear it.

Q So you woul d have to find a neasles virus in
t he indivi dual .

A You woul d have to have a set of
characteristics and criteria that | would need to
state that, yes, it's possible for, in this situation
meas!| es/ munps/rubel | a vaccine to cause neurol ogic
di sorders.

Q In your view, would one of those criteria
that have to be fulfilled be recovery of neasles virus
genonmic material fromthe individual?
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A | would say --
MS. CH N CAPLAN:. Special Master, | think
Dr. Kennedy has answered this question several tines

in different manners and reformnul ated and ref or nul at ed

it again. 1t's been asked and answered.
SPECI AL MASTER HASTI NGS: |'m not confi dent
that that's the case, so I'll let them go on.

THE WTNESS: So, yes, you need to find
measl es virus. RNA is a good start.
BY MR. MATANCSKI

Q Is it necessary to do that, in your opinion
to reach the concl usion that MVR caused autism
spectrum di sorder?

A In my opinion, fromthe standpoint of
measl es virus vaccine being directly invol ved, yes.
Indirectly, I can't say that.

Q I"mnot sure | understand you, sir

A So all of the other circunstances that we've
tal ked about -- the presence of inmmne dysfunction,
the presence of nonspecific inflanmation -- | would
have to | ook and see how did the individual respond to
t he vaccine, how nuch other factors were invol ved.

So you're asking ne to give a gl obal
statement that | can't give. The best that | can say
is, on an individual basis, that direct evidence is
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1 t he best.
2 Q It's just an easy question. Do you need it,
3 or do you not need it?
4 A You need it for direct evidence. Is it
5 possible that it could occur in another manner,
6 indirectly, through inflanmation, et cetera? Yes.
7 It's al so possible that way.
8 Q How does the inflammti on occur w thout
9 persi stent neasles virus?
10 A Through a nunber of nechani sns.
11 Q And this would not be related to MVR, then
12 wi t hout persistent neasles virus.
13 A Persi stent measles virus is one formthat
14 can cause inflanmati on. MVR that doesn't persist,
15 when it was resol ved, could have set up an
16 i nflammation, could have set up a fever, could have
17 set up an issue, been resolved late, if no |onger
18 persistent, but it set up a scenario that allowed the
19 i mune systemto get haywire, so that's another
20 possibility. Less likely, but it's still a
21 possibility, indirect cause.
22 Q Is it nore likely than not?
23 A I would say it's less likely. That's the
24 opposite of what you're sayi ng.
25 Q So it's not nore likely.
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1 A It's not nore likely. The indirect --
2 Q It falls bel ow the 50-percent threshold.
3 A Correct, but it's still possible.
4 Q So in your view, MVR -- it's possible that
5 MVWR can cause autistic spectrumdi sorders even if the
6 virus doesn't persist?
7 A In sone circunstances, it's possible. But ,
8 again, it's the -- that it's not the nost likely than
9 nmost, though, the | ow side?
10 A It's bel ow 50 percent?
11 Q Yes.
12 Q Now, turning back to your paper, you said in
13 your review that large gaps remain in our
14 under standing of the risk factors and etiol ogic
15 mechani sns of ASD; isn't that right?
16 A Correct.
17 SPECI AL MASTER HASTI NGS: Where were you
18 readi ng fronf
19 MR, MATANCSKI: This is page 132.
20 SPECI AL MASTER HASTI NGS: 132 of the paper?
21 MR, MATANCSKI :  The 2004 paper.
22 SPECI AL MASTER HASTI NGS: kay.
23 MR MATANOSKI: These are all a series of
24 questions that | will asking about. Parts of the
25 paper, it didn't make their way into the expert

Heri tage Reporting Corporation
(202) 628-4888



Case 1:98-vv-00916-TCW Document 232 Filed 04/23/08 Page 251 of 304

805
KENNEDY - CROSS
1 report, in this case.
2 SPECI AL MASTER VOWNELL: Can you identify
3 that by exhibit nunmber for us, M. WMatanoski?
4 MR, MATANCSKI: Certainly.
5 (Di scussion held off the record.)
6 MR. MATANOSKI: | amsorry. W thought that
7 this had been filed, but apparently it's not been
8 filed by the Petitioner, this report. W wll file
9 this as a trial exhibit. | apologize. W assuned
10 that a report by the expert --
11 SPECI AL MASTER VOWNELL: That is sonething
12 fromny conputer.
13 (Laughter.)
14 SPECI AL MASTER HASTI NGS: No wonder we
15 couldn't find it. Al right.
16 MR, MATANCSKI: | apol ogi ze.
17 SPECI AL MASTER HASTI NGS: That's okay. Wy
18 don't you file it as Respondent's Trial Exhibit 3.
19 MR. MATANCSKI: We will do so, sir.
20 SPECI AL MASTER HASTI NGS: Ckay.
21 (The docunent referred to was
22 mar ked for identification as
23 Respondent's Trial Exhibit
24 No. 3 and received into
25 evi dence.)
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THE WTNESS: Yes, | agree with that
stat ement .
BY MR MATANCSKI

Q And you, also, state in your report that
"investigators have also failed to denonstrate
causal ity between MVR vaccination and autisnf?

A Yes.

Q Do you agree with that statenent?

A Absol utely.

Q You stated in your report that 'conflicting
data exists regarding the studies reported by
Wakefield and col | eagues' and 'purported to find
persi stent neasles virus' --

A It's straight fromthe published literature.

Q And so, you agree with that statenent?

A Oh, absol utely.

Q And you wote 'there is little evidence to
support persistent infection by the vaccine strain of

measl es virus except for individuals with a

conproni sed i mrune system where all inmune
dysfunctional .' You agree with that?
A Yes.

Q You, also, wote 'the biol ogical nodel
i nking MVR and autistic spectrum di sorder renains
i nconpl ete;' correct?
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A Correct.
Q And you agree --
A W don't have any good ani mal nodel s that

woul d all ow us to approach these issues in a direct
manner .

Q You agree with that -- and you agree with
t hat statenent?

A Oh, absol utely.

Q And you still agree with that statenent?

A Yes. You guys didn't find my typing errors
in there?

(Laughter.)

Q Just noving right along here.

A CGetting back to Lubbock, my airlines is not
easy, so |'ve got plenty of tine.

Q In your 2004 report, you stated, you would
need to find 'detection and isolation of the vaccine
strain of neasles virus in the gut of inflicted
children' to be persuasive evidence of a biologic
nmodel |inking MVR to ASD

A Right. That was in reference to trying to
devel op an aninmal nodel that would closely mimc the
human scenario and al so was related to Koch's
post ul at es.

Q In review today, is that what is necessary
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to find persuasive evidence of a biologic node
linking MVR to ASD?
A For sonmething to say that this is a rel evant

nmodel of the human situation and di sease, yes.
Wt hout having that animal nodel, w thout being able
to show that, then you would have some issues.

Q So, other animal nodels --

A Just don't do it.

Q And ot her nodels, we don't have ot her
nodel s; correct?

A You know, cani ne distenper, | don't know too
many dog psychol ogists that figured out if they' ve got
cani ne di stenper, they're autistic dogs or not. So,
that's why | kind of stick with neurol ogic
mani festations, if it affects the brain, and it can
cause a numnber of manifestations.

Q You referenced in your opinion in this case
personal conmuni cati ons between you and Dr. O Leary?

A Yes.

Q Were those the -- is that the neeting that
you di scussed earlier in your testinony?

A Yes. In fact, can | take this time to
clarify? | called Dr. Sheils, the pathol ogist. She
is actually not the pathologist. |It's Dr. O Leary.
He's the pathol ogist. Thank you.
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Q You said that that neeting took place in
2002 in the United Ki ngdonf

A Yes, to the best of ny menory, 2000 -- early
2002, could be late 2001. I'mtrying to renenber ny
transition from Okl ahoma to Texas Tech. It was in
that tine frame.

Q VWhere in the United Kingdomdid that neeting
t ake pl ace?

A It was in London.

Q Do you recall when in 2002, 2001 that would
have been?

A | would have to | ook back at ny travel. |
was doing a lot of travel in transition, so | can | ook
back and report back to you on the specific dates. |
tried to jog nmy nenory. And |'ve been away from
Lubbock for about two-and-a-half weeks now, so |
haven't had a chance to go back and | ook and check to
see specifically. But, it was in 2001, fall 2001,
spring 2002, sonewhere in that time frame.

Q Did you neet with himas part of the U K
litigation of MVR?

A Actually, | was invited over there by a
col |l eague to just evaluate the data. And as a result
of ny evaluation and criticismof the data presented
by Dr. Sheils, the U K litigators decided that they
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1 liked a guy from Texas, who wore a Texas shirt and
2 wor e cowboy boots, and they asked ne at that tine
3 would | be interested
4 Q So, the litigators were at this neeting?
5 A The litigators did not attend the neeting.
6 They were not at that particular neeting. But after
7 the neeting, that's when we had conversations.
8 Q Did they set the nmeeting up?
9 A To ny know edge, yes, but they did not offer
10 the invitation.
11 Q | see. They set the neeting up, but the
12 invitation was offered through an internedi ary?
13 A Ri ght .
14 Q And who was that internediary?
15 A John Marchulonis. He is professor in chair
16 at M crobi ol ogy-1 mmunol ogy at the University of
17 Ari zona.
18 Q He was working with the litigators?
19 A Yes. | found out later on, yes. But, then
20 so did|Il, so --
21 Q VWhen you were neeting with Dr. O Leary, did
22 he discuss with you any criticisns of the Unigenetics
23 Lab?
24 A Actually, Dr. O Leary was not physically
25 present at the neeting. It was Dr. Sheils, who was

Heri tage Reporting Corporation
(202) 628-4888



Case 1:98-vv-00916-TCW Document 232 Filed 04/23/08 Page 257 of 304

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

811A
KENNEDY - CRCSS

presenting the data, and Dr. O Leary was avail abl e
|later on for teleconference. So, she presented the
data in a scientific format. And over four-and-a-half
to five hours, she was asked a nunber of questions
relative to the technol ogy, the standard operating
procedures, the imunohi stochem stry that was shown,
how she detected what were her priners, what were the
sensitivity, how was isol ati on done, what were
controls, what were positive controls, how did she
know that this was not contam nation, what was the
sanpl es. She was essentially taken apart by, | would
say, three or four extrenely good m crobiol ogists.

Q Okay. Yoursel f included?

A No. | took her apart, not that I'man
extremely good m crobiol ogist, just froma standpoint
of , you know, | wanted to know, you know, is this rea
or not.

Q And Dr. Sheils, she is a coll eague of Dr.

O Leary?

A Yes.

Q And she worked in the Unigenetics Lab at
Coonbe Hospital ?

A Yes. | never understood the connection
between Trinity, because she was also at Trinity --
they were both at Trinity -- and Unigenetics unti
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1 | ater on.
2 Q Ckay. And what was the connection?
3 A My understandi ng was that Unigenetics was
4 set up as a for-profit laboratory to do testing for
5 measl es virus specifically for this situation to
6 alleviate any legalities and issues and probl ens that
7 may occur with Trinity College.
8 Q "This situation' being litigation, correct?
9 A No, just fromthe standpoint of universities
10 don't like to be involved with biotech conpanies or
11 what ever, other than to owmn a little stock on the
12 side. So, they like to set up foundations. That's
13 how they do it in the States. So, if they're a state
14 institution, you would set up a foundation, so you
15 don't break state guidelines fromthe standpoint of
16 ownership and things related to that. So, | thought
17 it was kind of a standard situation that Trinity
18 Col l ege being an old college in the UK, this was the
19 way that they were going to set up. |nstead of
20 setting up a foundation to do it first, they just set
21 up a separate | aboratory.
22 Q So, is it your understandi ng, then, that
23 Trinity College set up Unigenetics or did Dr. --
24 A Dr. O Leary set it up.
25 Q Because it was a for-profit --
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1 A Because it was a for-profit and that is a
2 non-for-profit entity.
3 Q So, he wasn't doing it for the University?
4 A He was -- so, | guess the best way to say
5 it, this is a conmon practice that universities and
6 institutions keep productive investigators around. So
7 what they do is they allow themto be entrepreneurial,
8 to set up, start up biotech conpanies, to have
9 ownership in that. The university, also, figures out
10 to have ownership by setting up a foundation. |It's
11 not really a university-sponsored conpany, but the
12 university is aware of it.
13 Q Did the university have any stake in
14 Uni genetics, Trinity College?
15 A I"mnot aware of that. |'mnot aware how
16 Uni geneti cs was set up.
17 Q Where --
18 A Lawyers at Chadwi ck and | don't know how
19 they set up corporations. | don't knowif it was a
20 Chapter S, an LLP or --
21 Q So, when you were at this neeting, you were
22 provided with protocols, test results, all the
23 i nformation regardi ng how Uni genetics was operating
24 and what their results were that were com ng out of
25 that |ab?
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1 A Correct.

2 Q Did they discuss with you the equi pnent used
3 in the |ab?

4 A Yes.

5 Q Did they discuss with you how the | ab was

6 | aid out?

7 A Yes.

8 Q D d they describe how the sanples were

9 prepar ed?

10 A Yes.

11 Q Did they describe the priners that they used
12 --

13 A Yes.

14 Q -- and their specificity?

15 A Yes.

16 Q Can you think of any information regarding
17 how t hey were conducting their testing that they left
18 out of that, at that nmeeting, that they left out of

19 their presentation at that neeting?
20 A We didn't have -- there was one individua
21 at the neeting, who had visited the Unigenetics
22 Laboratory, but we didn't see, for instance, a visua
23 on the layout. W had a description of how isolation
24 was done in this [aboratory, the PCR was done in this
25 | aboratory, our reverse transcriptase was bought from
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here, here's how we bought the isolation kits for the
RNA, here's how we prepared the sanples. So, they
actual ly had standard operating procedures, a list for
a lot of the things that they were doi ng, because
think the anticipation was that this was going to be a
|l ong-termtesting scenario.

Q Was there any information that you felt was
| acki ng that you woul d need to understand whether or
not their test results were reliable?

A Actually, we, a nunber of us asked for a |ot
of things that weren't presented initially, because
they' re standard stuff and why aren't they in there.
And they were provided to us.

Q They were provided to you?

A Yes, not necessarily during the initial
presentation, but we were able to see a nunber of
things that were of concern about priner specificity,
about things Iike cross contam nation, about things
like isolation, how you dealt with the tissues, the
difference, the dyes used, the nachine, the
reproduci bility of the machine, the standard curves
used. So, we got a lot of information that is not
necessarily avail abl e through the Unhl mann paper.

Q Were you satisfied you had everything you
needed to determnine whether or not it was reliable?
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A We still had scientific discussions froma
standpoint of in sone of the assessnents relative to -
- alot of us felt very unconfortable froma
standpoi nt that what they were doing was essentially
usi ng cycle nunber to determne faults -- | mean, to
determ ne a positive versus a negative reaction. W
were happy with they were doing quadruplicate sanpl es.
So, that was not an issue. But, where we had a
problemis that they were pushing the sensitivity of
this to the very low end and they were using cycle
nunber, which was not really a standard at the tine,
whi ch was not used at the tine, to deternine a
positive versus negative. And sone of the sanples
that were on the verge of the limt of sensitivity,
there was a | arge anobunt of argument over whet her
these were truly positive or truly negative. And a
nunber of suggestions were nmade on how do to inprove
that froma statistical standpoint.

Q Who el se was at the neeting?

A There was Dr. Richard Tedder fromthe U K
He's a professor of clinical virology. There were no
| ecturers present. So, it was all pretty senior
people. There was a program chief fromthe National
Institutes of Health, National Institutes of
Neur ol ogi ¢ Di sorders and Stroke, Dr. Steven Jacobson
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mysel f, Dr. Marchulonis, Dr. Sheils. There was a

pedi atrici an nol ecul ar bi ol ogi st, whose nane escapes

me right now, who was real sharp -- | can come up with
that nane later -- and one or two others. It was a
fairly small, small, intense session.

Q How rmuch do you know about PCR?

A W do it in ny |aboratory.

Q Do you know enough about it to answer sone
questions as an expert?

A Well, it depends how technical you get.

Q Because you were offering an opinion earlier
about the validity of the Unigenetics Lab result via
unhl mann.

A No. About the Uhl mann --

Q The Unhl mann paper.

A No. My opinion is based on the fact that it
was detected. | relied --

Q And you' ve had --

A -- relied ny opinion on the O Leary and
Sheil s Lab, based on the information that | obtai ned
at this and, also, through PubMed searches, to see
that they are being productive in 2006 and 2007 with
12 joint co-authored papers in some excellent high-

i npact peer review journals, such as cancer research,
the Journal of M cropathol ogy, et cetera. So, the
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| aboratory is doing their thing.

Q So, well, | will ask you sone questions
about PCR  Before you conduct an experinment doing
PCR, do you devel op a standard operating procedure?

A Yes.

Q Wul d you follow that standard operating
procedure throughout the experinent?

A There is -- if we're going to do a large
anount of sanples, we have to set up the conditions
first. Wen we set up the conditions, that, then,
all ows us to determ ne what our standard operating
procedure will be.

Q Okay. If you're going to operate the lab as
a diagnostic, essentially a diagnostic |ab, would you
need a standard operating procedure?

A Absol utely.

Q Wul d you vary fromthat standard operating
procedure, if you were doing it diagnostically?

A No. And if you did, there would be adequate
notes taken as to why it occurred, why it happened,
and what was the issue.

Q Wuld it make a difference to you, in termns
of the reliability of a result that cane out using a
RT-PCR, if the quality of the probe varied from batch
to batch?
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A Absol utely.

Q And woul d you think the reliability of the
results were less if the probe varied frombatch to
bat ch?

A So, the question was if the probe was nessed
up --

Q If the probe -- the quality of the probe
varied frombatch to batch, would you expect the
results to be less reliable?

A So, your question is, if the probe is a
probl em do you expect nore variability?

Q No. My question is --

A Is that the question? |[|'mconfused, sorry.
Q It's actually a lot sinpler.
A Ckay.

Q Wul d you call into question the reliability
of a PCRtest result, if the probe quality varied from
batch to batch?

A So, if you ran out of probe during --

No.

A -- a large-scale testing, then -- and you
substituted new probe from another place w thout going
back and setting up your standard conditions, would I
question that? Absolutely.

Q No. If you had the same -- if you were
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1 using a probe and frombatch to batch, the quality of
2 your probe varied --

3 A The sane probe?

4 Q Yes, the probe.

5 A The only way it would vary is if you had to
6 have new probe synthesi zed.

7 Q Ckay.

8 A So, that would nean you ran out. So, you

9 woul d have to reset your conditions, have to order

10 nmore. So, yes, that -- you don't do that, without

11 resetting your conditions and --

12 Q Wuld the reliability of the PCRresult --
13 woul d your assessnent of the PCR result be less, if

14 the anplification efficiency varied frombatch to

15 bat ch?

16 A So, batch to batch, what are you talking

17 about ? Your Taq pol ynmerase? Your -- what is a batch-
18 to-batch vari ation?

19 Q If you run one batch --
20 A Ri ght .
21 Q -- and you have a certain anplification
22 efficiency and then you run anot her batch and your
23 anplification efficiency is different, does that cal
24 into question the reliability of the results overall?
25 A Are you running a standard curve at the sane
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time and do you have proper internal controls and have

you standardi zed that --

Q So, these are the things that you woul d need
to know?
A Ri ght .

Q And coul d you go through, please, all the
things that you would want to know, in order to assess
whether it was reliable?

A | would want to know how it was run. Al
sanpl es should be run at the sane tine with a positive
and a negative control. It has to have a standard
curve in there, has to have the nunber of interna
controls. | know when | publish nmy PCR technol ogy in
peer review publications, | don't wite down all of
this stuff that's necessary for --

Q So, what is it that you would need --

A -- people learned in the art normally
i ncl ude, because it's a given.

Q If there was anplification variability, what

is it that you would want to | ook at?

A I would say the Taq polynerase is bad. |
woul d want to | ook at a new Taq polynmerase. It could
be priner is bad. It could be a nunber of different
t hi ngs.

Q These are all things that would go to the
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reliability of the results you would get?

A Correct.

Q Wul d you want standardi zati on, that you
woul d use the sane anpunt, extract the sane anount of
RNA each tine for testing?

A It depends. So, a nunber of us use
different techniques for quantitation. Sone of use a
standard housekeepi ng gene. So --

Q I'mtal ki ng about the anmpbunt that you
extract for testing.

A So, you nean, the size of the tissue or
the --

Q The anobunt of RNA that you're testing.

A Do you want -- well, it depends what you are
trying to set up

Q If there is variability fromtinme to tine --
now, you're using the procedure diagnostically and you
vary the anount of RNA that you're extracting for
testing.

A So, you're varying the anount that you add

to each of the well?

Q Yes.

A Is that what you're asking?

Q Yes.

A That's how you generate the standard code,
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okay, and that's how you, al so, can quantitate,
because you have to hit the linear portion of the
standard curve to be able to tell how nuch is there.
And that's a standard procedure. So to get the actua

quantitation, you need to do --

Q | understand you, sir.
A -- by different |engths.
Q If you vary fromyour SOP in the anount that

you extract, your SOP is set up to tell you how ruch
to extract and you vary fromthat, does that call into
question the result that you receive?

A So, the initial ampunt you extracted is
different or the initial anount you had is different?
' m conf used.

Q Never mind. It's fine, sir. Wuld you want
to see that the test results for negative test
consi stently cane back negative?

A It better, yeah.

Q And if they didn't, would that call into
question the result?

A I would say, absolutely, and you woul d need
to run them again and you woul d need to find out why
that negative result becane positive. |It's part of
the aspect of troubl eshooting, which, you know, is
with the very sensitive assays, is something that's
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routinely done.
Q What is the gold standard PCR testing?
A As far as quantitative PCR, you nean?
Q VWhat would be -- in terns of the accuracy of

-- let's make it specific to this case. You want to
get -- you are trying to identify measles virus RNA
What woul d be the best possible way of doing that,
from PCR st andpoi nt ?

A So, you woul d have quantitative PCR and you
woul d use nultiple primer pairs.

Q That, you believe, is the best way to do
t hat ?

A Yeah, for PCR

Q You woul dn't sequence?

A Oh, you're asking me after you detect it.
You're saying for a PCR in general?

Q Yes.

A Al right. Once you' ve got a positive, yes,
you want to sequence. In fact, Dr. Sheils was asked
had t hey sequenced and verified that this was indeed
vacci ne strain and they had done sequencing of H and
F

Q Specific to vaccine strain?

A Specific -- an allelic discrimnator from
the F. They had actually sequenced the product that
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canme out.

Q Specific to vaccine strain?

A Specific to vaccine strain.

Q And they didn't publish this?

A This was in -- | had assuned that the
Uhl mann paper had al ready been submtted. So -- and
the Uhl mann paper came out --

Q And t he Uhl mann paper was criticized --

A -- in 2002.

Q -- and they had this data and it was never
publ i shed.

A I think it was criticized after the fact,

that it was accepted for publication, that it was
published. So, it went through peer review. Those
criticisns were not levied. The criticisns came
afterwards, after the paper was published, you should
have done this, you should have done this. And I
think if you take a | ook at anyone that was doi ng PCR
at that tinme, that, you know, you knew that you needed
to sequence to verify it. But, did you always do it?
If the paper you submitted it to and those revi ewers
came back and said you need to sequence it, you did
one of two things. You sequenced it to get it
publ i shed or you submitted it to another journal and
saw what the issues were then.
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Q Ckay. So, you could get it published
wi t hout sequencing by just going to another journal?

A That's correct.

Q And after --

A Dependi ng on the reviewers.

Q Okay. You have to sort of shop the paper
around to find sonebody, who didn't require
seqguenci ng?

A Actually, it's nore the luck of the draw.
You get a reviewer, who is out of town, who is in a
hurry and is not, you know, as stringent as he m ght
be.

Q Somebody - -

A O you get soneone, who, you know, is not
famliar with certain aspects --

Q And doesn't know to ask?

A Correct.

Q And in the five years since you saw this
data, none of this has been published?

A To ny know edge, no

Q Now, you said that Dr. O Leary has been
involved in this?

A Yes.

Q Okay. Does Dr. O Leary believe that the
data generated by his |ab supports a causa
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associ ati on between MVR vacci ne and auti sn?

A He never made that statenment to ny
know edge.

Q So, he, presunably, has this data that you
have seen, this data that no one el se has seen and,
yet, he doesn't believe --

A Well, the point is, it wasn't in every
i ndi vi dual .

Q Whi ch woul d nean that there could be a
problemwi th the data, correct?

A No. It means that their positives were
positives and their negatives were negative and not
everybody was positive and there were negatives. So,
not everybody had the sanme --

Q So, he didn't believe --

A -- situation --

Q -- there was enough there, though, to
concl ude that MVR was causi ng autisn®

A | woul d say that anybody that would say that
based on any sort of data, that would be very
probl ematic in nost scientific opinions and
assessnents.

Q We're tal king about Dr. O Leary.

A Oh, Dr. O Leary, | can't speak for him but,
no, he never made that statenent and | can't --

Heri tage Reporting Corporation
(202) 628-4888



Case 1:98-vv-00916-TCW Document 232 Filed 04/23/08 Page 274 of 304

828A
KENNEDY - CROSS
1 Q And he has this data?
2 A He has the data
3 Q And he was the one that you said, | believe
4 in your report, is well regarded and worl d- renowned
5 A Yes. And he is, also, a pathol ogist by
6 training, so he did a ot of the inmunohi stochem stry
7 to prove that there was an N protein product present
8 in these autistic enterocolitis children.
9 Q Al right. You were asked a question, you
10 were giving sone testinony and you were asked a
11 question by one of the Special Masters, | believe it
12 was Special Master Canpbell-Smith, to clarify your
13 statenment on -- she asked you a question on your
14 statenment on high copy nunmber and what the
15 significance of that was. Could you clarify what the
16 significance of a high copy nunber in the neasles
17 virus RNA, what the significance is?
18 A Essentially to me, it suggests that the
19 anount that's there is high conpared to what you woul d
20 anticipate with a natural neasles virus infection
21 And if it's high and if it's there, then it had to
22 anplify in some manner. And the only way it would
23 anplify is to have it transcribed into the positive
24 strand and have sone evidence of replication. Does
25 t hat make sense?
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No.
Ckay.
Q It doesn't.
(Laughter.)
MR. MATANCSKI: Maybe it does to the Special
Master, but it doesn't to me. |'msorry.
BY MR MATANCSKI
Q I"'mtrying to figure out how you have higher
copy nunbers than you have in natural infection
A So what happens is when you usually | ook at
copy nunbers for natural infection, you' ve got an
effective i mmune response that is trying to clear
things, okay. And as it clears things, the anmount
goes down. It's a natural process. So, the immune
systemis supposed to get rid of this. As it gets rid
of this, the nunber, copy nunber would go down. As a
result of the infection and there is no nore neasles
virus there, then the copy nunber shoul d be

undet ect abl e or zero.

Q Ckay.
A In this situation, to get a higher copy
nunber, | would state that in light, there's an IgG

anti body response, that that is not effective at
clearing, resolving the infection. So, you're getting
an anmplification of the neasles virus RNA to hi gher
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copy nunbers than you would anticipate just through a
natural infection, because it's anplifying and
replicating. So, the neasles virus enzyme is naking
nor e.

Q VWhat if it was higher than in the peak tines
of an infection, what -- if the copy nunber is here or
hi gher than in the peak tinmes of an infection?

A I would anticipate that you ve got a |ot of
i nfl ammati on then going on.

Q If the copy nunber is here exceed what you
see at the peak of a natural infection, why would that
be?

A Because you're pulling the copy nunbers from
a biopsy material where inflanmmation is ongoi ng and
that hi gh copy nunber, as the result of anplification
is probably resulting in that inflanmmation. Wen you
| ook for copy nunbers in a natural neasles virus
i nfection, you are not going to a specific site where
it's inflamed. The individual would actually
eventually resolve it.

Q So, it's your belief that there's nore
measl es virus there, is that what you're saying?

A There is nmore neasles RNA there.

Q Okay. And not necessarily nore virus, is
that what you're saying?
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A There is virus there, because there's
protein there. So, the process is going on. But,
can't argue that there is nore neasles virus there.
There could be. There m ght not be.

Q So, are these copy nunbers, in any way,
related to the anobunt of neasles virus that are there?

A No. As | nentioned before, it's not a one-
to-one situati on where you get one nessage producing
one protein producing one virus particle. It's nore
stoichionetric than that. And you can get, you know,
RNA wi t hout getting the protein. So, the RNA can
accumul at e and not necessarily get protein.

Q Okay. So, there's just this RNA, but
wi t hout actually virus?

A Well, we know at |east in the autistic
enterocolitis kids, that there is nuclear protein by
i mrunohi stochemi stry. So, there's protein. Did they
i solate the virus?

Q I"mjust trying to figure out how we get
t hese high copy nunbers.

A So, | would sinply say, | would say that
it's evidence that there is anplification in the
infected cells that produces nore RNA

Q Amplification of RNA or anplification of
Vi rus?
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A O the negative strands and the positive
strands.
Q In your report, in this case, you nmentioned

that you had been a reviewer for the |OMfor the
I muni zation Safety Review Committee --

A Yes.

Q -- on MWR vacci ne and on thi nmerosal
cont ai ni ng vacci nes?

A Yes.

Q What were your conclusions to that? Wat
did you tell them about the issue?

A That essentially nore studies needed to be
done. M conclusions were not that different from
theirs. But bottomline was, if this is such an
i nportant issue, we need to be putting nore noney into
it fromthe federal governnent standpoint to resolve
this issue and it needs to be a multi-front scenario.
The limtations of what the report found froma
standpoint of being able to say it causes or it
doesn't cause, those limtations need to be exam ned
froman experinmental standpoint and need to be
supported through funding agencies, |ike the National
Institutes of Health, because it's an inportant issue
and it needs to be resolved, including things |like
devel opi ng ani mal nodels, |ooking at sensitivity
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i ssues fromthe standpoint of are there nore and
better assays that can be brought to bear, which are
presently being used in cancer treatnent and cancer
di agnosis, which are very sensitive and work very
well. Can we bring those expensive assays into the
arena and address this issue?

Q Did you tell themthat you believed that MVR
vacci ne and thi merosal containing vaccines acted
t oget her caused auti sn?

A Not to my know edge.

Q Did you tell themthat thinmerosal vaccines
caused i nmunosuppression in a vaccine recipient?

A I was not at that level of critique. So
what | was, was essentially a reporter in there and |
essential ly eval uated what was goi ng on and gave ny
opi ni on of where things need to go.

Q Did you agree with their concl usions?

A Yes, except for one.

Q What concl usi on was that?

A The conclusion was that they didn't
specifically cone up with a recommendation for the
National Institutes of Health to examne this as a
priority issue

Q Okay. So, you agreed with their concl usions
favoring the rejection of a |link between an MVR
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vacci ne and autisn?

A It was -- they rejected the causal, but they
didn't reject the possibility, if I'"mcorrect.

Q And you agreed -- you agreed with their
concl usions, but just you thought that there should be
nmore research done; is that right?

A Absolutely. And let's address the question.

MR. MATANOSKI: | have no further questions
at this tinme.

SPECI AL MASTER HASTINGS: Al right. WII
there be any redirect?

MS. CH N- CAPLAN:  Yes, Special Master, but
could we take a break?

SPECI AL MASTER HASTINGS: | was going to say
if there is going to be redirect, let's take a break.
Take a 15-m nute break

(Wher eupon, a short recess was taken.)

SPECI AL MASTER HASTI NGS: Back from our
break here. And |'mgoing to ask Ms. Chin-Caplan, if
she has a redirect? Do the Special Msters have any
questions?

SPECI AL MASTER VO/ELL: Yes, we do

SPECI AL MASTER HASTI NGS:  Speci al Master
Vowel | has some questi ons.

SPECI AL MASTER VOWELL: Ckay. Doctor, would
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1 you |l ook at your slides. And | just have a couple of
2 questions, one at |east about the slide. And that is
3 on page three of your slide, you refer to the products
4 of the innate i nmune system and you refer to sonething
5 called NO but you didn't define that for us.

6 THE WTNESS: Yes. That's nitric oxide.

7 SPECI AL MASTER HASTI NGS: kay.

8 THE WTNESS: It's a nediator of

9 i nfl ammati on.

10 SPECI AL MASTER VOWNELL: Got it. And | may
11 be m squoting you, so, please, correct ne. | thought
12 you testified, this was that | ong ago, that effector T
13 cells provide inmunity. |Is that what you sai d?

14 THE WTNESS: Correct.

15 SPECI AL MASTER VONELL: Coul d you explain

16 that to nme?

17 THE WTNESS: Okay. An effector T cell is
18 one that has gone from bei ng naive, has matured, has
19 becone activated, and is now arnmed and ready to
20 destroy infected cells. There's also effector T cells
21 that differentiate into the TH1 and TH 2 types that
22 secrete different cytokines to help arm in the case
23 of TH2, B lynphocytes, activate themto produce
24 antibodies. And in the case of CD8 cells, turn them
25 into the cytotoxic T |ynphocyte, which is then the
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1 effector cell of the cell mediator inmmune.
2 SPECI AL MASTER VOWNELL: So, do we have any
3 particular termthat we use for an effector T cel
4 that is involved in the process of providing i munity,
5 as opposed to --
6 THE WTNESS: So, exanples of effector T
7 cells involved in immunity would be the CD4 --
8 SPECI AL MASTER VOWNELL: CD4, CD8?
9 THE W TNESS: CD8.
10 SPECI AL MASTER VOWNELL: Ckay. Then | ooking
11 back to your slide, and this is your cell's picture at
12 page 15, when the genes, the NN P, M F, H and L are
13 produced, do you need all of those genes before a
14 protein is nmade or will the N gene encode a particul ar
15 protei n?
16 THE WTNESS: The N gene will code a
17 particul ar protein?
18 SPECI AL MASTER VOWELL: Yes.
19 THE W TNESS: Yes.
20 SPECI AL MASTER VOWNELL: Ckay. So, you can
21 get proteins produced within the cell, if you only had
22 the N gene replicated?
23 THE WTNESS: Correct, but you woul dn't get
24 F protein off the N gene.
25 SPECI AL MASTER VOWNELL: Al right. And when

Heri tage Reporting Corporation
(202) 628-4888



Case 1:98-vv-00916-TCW Document 232 Filed 04/23/08 Page 283 of 304

837
KENNEDY - CROSS

1 you are -- what you are neasuring in the PCRis the

2 genes, thenselves, not the protein?

3 THE WTNESS: Correct.

4 SPECI AL MASTER VOWELL: Ckay. And you

5 testified on cross-exam nati on about sonme know edge

6 about the interactions, both in the United Ki ngdom

7 between universities or governnent entities and

8 private firnms, and within the United States; is that
9 correct?

10 THE W TNESS: Yes.

11 SPECI AL MASTER VONELL: Does the term

12 ' CRADA' nean anything to you?

13 THE W TNESS: Yes.

14 SPECI AL MASTER VOWNELL: Ckay. Do they have
15 in the United Ki ngdom CRADAs?

16 THE WTNESS: Not per se. Wiat they do is
17 i nstead of going -- the conpani es goi ng outside and
18 supporting -- so, they bypass their government, in

19 their situation. So, the conpanies will specifically
20 support | aboratories.
21 SPECI AL MASTER VOWELL: So, that there is no
22 -- there is not that linkage that we have within our
23 syst enf
24 THE WTNESS: Correct.
25 SPECI AL MASTER VOWNELL: Now, | hate to get
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back into -- and CRADA would be -- it's an acronym --

THE WTNESS: Now, that was as of 2002, so
it my --

SPECI AL MASTER VOANELL: And | noticed that
my coll eague just asked me to spell CRADA and it's G
R-A-D-A It's an acronym | hate to go back there in
one sense, but in your report, when you tal ked about
the high level in, and I"mleaving the object there
bl ank, within Mchelle, can you explain to ne what
specifically you are referring to?

THE WTNESS: It is the copy nunber |'m
referring, the anount of RNA that's present.

SPECI AL MASTER VO/AELL: Ckay.

THE WTNESS: And it's neasured as an anount
per vol une.

SPECI AL MASTER VOAELL: An anount per vol une
of what ?

THE WTNESS: O RNA that they pick off the
standard curve

SPECI AL MASTER VOWNELL: Ckay. And does that
anount -- is that anpunt dependent on the ampbunt of
time in a replicator?

THE W TNESS: No.

SPECI AL MASTER VOAELL: Ckay.

THE WTNESS: The anount is dependent. So
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1 everything is set at a threshold. The amount is
2 dependent on the standard curve.
3 SPECI AL MASTER VOWNELL: So, you plug
4 something into the standard -- you plug the results
5 into the standard curve and that tells you?
6 THE WTNESS: You have to find a straight
7 line portion of the standard curve.
8 SPECI AL MASTER VOWNELL: Ckay.
9 THE WTNESS: So, that's why you do
10 different dilutions or different amounts. You find a
11 point on the straight line and that, then, tells you
12 the anount that's present.
13 SPECI AL MASTER VOAELL: Ckay. Let's
14 suppose, and I amgoing to pick on folks here, M.
15 Conway has an active neasles viral infection and we
16 take sone tissue fromhis body and we neasure the
17 anount of neasles virus RNA through a PCR nethod. Are
18 you saying that the level in Mchelle was higher than
19 someone with an active -- than M. Conway -- with an
20 active nmeasles virus infection?
21 THE W TNESS: Yes.
22 SPECI AL MASTER VOWNELL: Ckay.
23 THE WTNESS: Wth the caveat, in, M.
24 Conway, you are not neasure his gut.
25 SPECI AL MASTER VOWNELL: Ckay. Well, let's
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assune -- well, let's not even assune that we're
measuring his gut. W won't go there, M. Conway.

(Laughter.)

SPECI AL MASTER VOWNELL: Are you volunteering
for a brain biopsy? | don't think so. Al right.

So, would it matter, then, what tissue we were
measuring? You tal ked about --

THE WTNESS: No, it wouldn't. That would
consider a high level --

SPECI AL MASTER VOWNELL: Ckay.

THE WTNESS: -- and the anplified | evel

SPECI AL MASTER VOWNELL: And it woul dn't
matter how nuch tissue we started with, because you're
usi ng standard dilutions?

THE WTNESS: Correct.

SPECI AL MASTER VOAELL: So, it would nmean
that there was a high amount -- there was a high vira
load; is that correct?

THE W TNESS: Yes.

SPECI AL MASTER VOWNELL: Wuld that be a
correct ternf

THE W TNESS: Yes.

SPECI AL MASTER VOWNELL: Ckay. | think I
have it now. Thank you.

SPECI AL MASTER CAMPBELL- SM TH.  Furt her
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related to Special Master Vowell's question, you

i ndi cated several tines during direct exam nation that
you were surprised, you would not have expected to
have found replicating neasles virus in the gut?

THE WTNESS: Correct.

SPECI AL MASTER CAMPBELL-SM TH: Is there
somepl ace you m ght have expected to find replicating
measl es virus?

THE WTNESS: In this particular individua
or in general ?

SPECI AL MASTER CAMPBELL-SM TH: |' m aski ng
you. |t was your testinony.

THE WTNESS: GCkay. So, no, | wouldn't
expect to find it in the gut of this individual. |
woul d have expected that the i mmune response woul d
have taken care of that and you wouldn't see it. In
an individual, who has an infection, then --

SPECI AL MASTER CAMPBELL-SM TH. A nat ur al
i nfection?

THE WTNESS: A natural infection, you can
find it at various sites. And it depends on the
cycle. So, the neasles virus has a specific cycle,
how it infects a host. |It's got a virem a stage where
it's found in the blood. It's got a droplet stage on
how it can be spread through coughi ng and upper
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1 respiratory. You can potentially isolate it fromthe

2 | egions that occur, as a result of an active neasles

3 virus infection. So, depending on the site, you can

4 get amounts. But, | wouldn't anticipate on what's

5 been reported to see the anount that you saw in

6 M chell e at any one of those sites.

7 SPECI AL MASTER CAMPBELL- SM TH. Okay. Your

8 answer there alnbst anticipates nmy next question,

9 where you didn't expect to see it. You tal ked about
10 the blood. And | was going to ask, based on what was
11 di scovered, what is alleged to have been di scovered in
12 the gut tissue here, would you expect to find the
13 presence of neasles virus in blood cells?

14 THE WTNESS: Not necessarily.

15 SPECI AL MASTER CAMPBELL- SM TH: That depends
16 on the stage?

17 THE WTNESS: It depends on the stage. And
18 virem a could have been cleared. The virus could be
19 gone, but it's persisting somewhere el se. And because
20 it's there, that's another one of ny argunents for

21 persistence. If you found it in the blood, then it

22 woul d be still trying to find its place, going to

23 ot her pl aces.

24 SPECI AL MASTER CAMPBELL- SM TH: Ckay. One
25 nmore, just to be certain that | understand this piece.
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In a normal, meaning normally operating, with whatever
range that neans for an inmune system you woul d
expect a natural virus to be cleared or at least to --
to be cleared entirely or to be cleared to the extent
that it could not be detected, it either didn't exist
or could no |l onger be detected even by PCR nethods?

THE WTNESS: deared such that it couldn't
be detect ed.

SPECI AL MASTER CAMPBELL-SM TH.  So, it's
possi bl e that you could still have sonme remant ?

THE WTNESS: |It's possible

SPECI AL MASTER CAMPBELL- SM TH: Ckay. Even
in, I"'mnmaking sure, in a normally operated --

THE WTNESS: |It's possible

SPECI AL MASTER CAMPBELL- SM TH:  Ckay.

THE WTNESS: But the studies have not
really | ooked at that to say if you can't detect it,
the assunption is it's clear. But, if you can't
detect it is it because you' re not sensitive enough or
is it because it's not there.

SPECI AL MASTER CAMPBELL- SM TH:  Thank you.

THE WTNESS: And just let me clarify.

SPECI AL MASTER CAMPBELL- SM TH:  Yes.

THE WTNESS: For the type of viruses that
measl es virus is grouped in, it is virologic dogna
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that once you ampbunt an effective i mmune system-- an
i mmune response and it's no longer there, then it is
cl eared, gone.
SPECI AL MASTER CAMPBELL- SM TH: Thank you.
THE WTNESS: Put the new sensitive
techniques in, it may throw that dogma out.
SPECI AL MASTER CAMPBELL-SM TH: Got it.
SPECI AL MASTER HASTINGS: Al right. M.

Chi n- Capl an, you had sone redirect for this wtness.

Go ahead.
MS. CH N- CAPLAN.  Thank you, Special Master.
REDI RECT EXAM NATI ON
BY M5. CHI N- CAPLAN:
Q Dr. Kennedy, you were asked a series of

questions about the nmeeting that took place in the
United Kingdom is that correct?

A Yes.

Q Did you identify the people, who were
present at that neeting?

A Yes, | did, to the best of my know edge.

Q And coul d you just remi nd the Court who they
wer e?

A So, Dr. Richard Tedder, who is a professor
of clinical virology fromthe U K ; nyself; Dr. John
Marchulonis; Dr. Ola Sheils; Dr. Steven Jacobson, who
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1 is a branch chief at National Institutes of Neurologic
2 Di sorders and Stroke; a pediatrician, who | can't

3 renenber; and a couple of other individuals fromthe

4 U K -lreland, who are nol ecul ar bi ol ogy expertise that
5 I would have to dig back and remenber who they were.

6 Q And you, also, indicated that you grilled

7 Dr. Sheils for about four hours; is that what you

8 st at ed?

9 A Yes, four-and-a-half, five hours.

10 Q Ckay.

11 A We made her cranky.

12 Q When you say you grilled her, did you

13 question her about the procedure that subsequently

14 constituted the Unhl mann paper?

15 A There were several of us that went in with
16 the opinion with the null hypothesis. W don't

17 believe you're data, prove it to us. So, we took a

18 very strong ground and made her show and try to

19 convince us that this was, indeed, what was goi ng on.
20 Q And when you said that you tried to nmake you
21 show that this is what was going on, did you ask her
22 questi ons about whether cross contam nation could
23 occur ?
24 A Yes.
25 Q And what was her response to that?
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A That she deals with cross contam nation the
way that nost |aboratories do. She has a standard
operating procedure. |If she sees cross contanination,

the run is invalid, nullified. She tries to figure
out where the cross contam nation occurred and the

| aboratory is set up, in that isolation takes place in
one area, the actual PCR reaction takes place in

anot her, and the analysis takes place in a third.

Q So the possibility of cross contam nation
after she explained that to you, how would you
characterize the possibility of cross contani nation?

A We didn't feel that cross contamni nation was
an issue relative to the data that she was show ng us

in the final analysis.

Q Did you ask her about this issue of
control s?
A Yes.

Q And what specifically did you ask her?

A Ever yt hi ng.

Q When you say, 'everything,' could you state
to the Court what everything is?

A Way did you not run a no-tenplate control

Q And what was the response?

A W ran a no-tenplate control. Wen you
publ i sh your PCR data, do you put that you ran a no-
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tenplate control in your materials and nmethod secti on.

Q And what ot her questions did you ask her?

A Asked her things |ike what were your
controls for your prinmers; how did you determ ne
whet her sonet hing was positive; why did you substitute
in your consent to sequence a T for a C, because that
woul d | ower the potential nelting curve and cause sone
i ssues. She expl ained that.

Q And what was her response to that?

A That she was | ooking for allelic
discrinmnation, that this was an easy way to show t he
difference between wild type neasles virus and the
vacci ne strain.

Q And were you satisfied with that
expl anati on?

A Absol utely, because she showed us sequence
data on the priner products that suggested that it was
directly related to the vaccine strain.

Q And you indicated earlier that, and correct
me if I"'mwong, that they had found vaccine strain in
the F gene; was that it?

A Yes. That's where they look for the allelic
di scrim nat or.

Q And is that specific to vaccine strain?

A The prinmers that they used for that
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particul ar thing, yes.

Q And Doctor, when you addressed the issues of
control, were you satisfied that every positive that
was supposed to be positive was positive and every
negative that was supposed to be negative was
negative?

A Yes.

Q And, Doctor --

A Was | positive with her interpretation of
when sonet hi ng was positive versus negative froma
standpoint of overall? W had a |lot of discussion
about that.

Q And did some of that discussion involve copy
nunber s?

A No. Wien we tal ked about copy nunbers and
she had high-level copy nunbers, that was not a
concern. It was when she was stretching the limts of
sensitivity of the assay and trying to pick up these
very |ow copy nunbers, that there was a | ot of
di scussi on what she determined was a positive result
versus a negative result.

Q And what did you consider a | ow copy nunber?

A Anyt hi ng that was bel ow 1, 000.

Q Doctor, | amgoing to show you a |lab result
fromPetitioners' Exhibit 28, page 179. Doctor, would
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you take a look at this docunent and tell ne what this
docunent represents.

A Ckay. It's a report on neasles virus
detection fromUnigenetics Linmted. It's from
M chelle Cedill o.

Q And what is the date on this?

A The date of the test is 15/03/02, so that
woul d be March 15, 2002.

Q And does this test indicate that neasles
virus was detected in this ileal biopsy?

A Yes.

Q What was the copy nunber that was obtai ned?

A 1.67 times 10 to the fifth copies per
nanogram of total RNA

Q Wul d that be considered -- how would you
characterize that copy nunber?

A I woul d consider that high

Q And, Doctor, you had previously testified
that there was no di spute anong the participants
present at this neeting that high copy nunbers were
accur at e?

A We had no issues when she had hi gh copy
nunbers.

Q Now, Doctor, you, also, indicated that Dr.
Sheil s said she found some N protein; was that it?
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1 A Yes. The group presented data on

2 i mrunohi st ochemni stry, where they identified N protein
3 present in the biopsies and these were fromchildren

4 that had autistic enterocolitis. |In addition, they

5 provi ded sone data from sone individuals of the

6 presence of neasles virus RNA in cerebral spina

7 fluid.

8 Q And, Doctor, the presence of N protein, if

9 we go to your chart on page 15, we've now gone through
10 N gene, P gene, F gene, F gene, and H gene; correct?
11 And we're now down in the green part here, correct?

12 A Ri ght .

13 Q And does that nean that we have replicating
14 virus here --

15 A Yes.

16 Q -- if you have protein present?

17 A In ny assessnent, yes.

18 Q And, Doctor, you've reviewed the report of
19 Respondent's expert, Diane Giffin, have you not?
20 A Yes, | have.
21 Q And, Doctor, do you recall whether Dr.
22 Giffinindicated that if protein was present, then
23 it's an indication that it's replicating and spreading
24 to other tissues?
25 A Not off the top of my head.
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Q Ckay. | amgoing to ask you to ook -- |
will bring you over Respondent's Exhibit B, page
seven, nunber two on that page. Wuld you kindly read
that into the record, please?

A Okay. This is frompage seven. It says
that 'viral protein production is also necessary for
virus to replicate and for new virions to be nade.
Wthout this, there can be no virus replication and no
spread of virus within the host to other cells or
tissues.

Q When you read that statement, Doctor, is Dr.
Giffinindicating that if there are proteins present,

the virus is replicating?

A Yes, that's how | would read that statenent.
And since Dr. Giffin is the expert, I'"mcertainly not
going to question anything that she says. | believe

Dr. Giffin has over one hundred publications on
measl es virus, so --

Q Do, Doctor, at the end of this neeting, what
conclusions did the group conme to?

A We were satisfied with the results of the
O Leary and Sheils |laboratory. W felt that they were
confident, that they were capable. They did not find
in every instance where they | ooked, neasles virus.
In some instances, in some individuals, they found
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1 measl es virus. So, that nade us feel a |lot better, in
2 that it wasn't found in every instance. And in ones

3 that they would run, they would have a positive

4 i ndi vidual and a negative individual. So, that argued
5 that there was no cross contam nation. There was no

6 issue relative to that. And we felt fairly assured

7 that this was a very conpetent |aboratory, that they

8 were skilled at what they did, that they were aware of
9 the problens with PCR, and that their concl usions were
10 supported for the presence of neasles virus in gut

11 bi opsies and in the instance where it was found in

12 cerebral spinal fluid.

13 M5. CH N CAPLAN. Thank you, Doctor

14 SPECI AL MASTER HASTI NGS: M. Mat anoski, any
15 re-cross?

16 MR, MATANOSKI: Yes, sir, briefly.

17 SPECI AL MASTER HASTI NGS: o ahead.

18 RE- CROSS EXAM NATI ON

19 BY MR MATANGCSKI :
20 Q I"'msorry, sir, I"'mjust taking a look at a
21 document and unfortunately, it's very small print.
22 Hel | o, again, Dr. Kennedy.
23 A How are you?
24 Q In the exhibit that you were asked to | ook
25 at, the results from Uni genetics reported on Mchelle
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1 Cedillo, was there any positive result for protein,

2 measl es virus protein?

3 A In that docunent, no.

4 Q Your di scussion about positive results for
5 protein is based on the representations of Dr. Sheils
6 at a neeting?

7 A Yes.

8 Q Did you see any of the actual |ab reports?
9 A | actually saw sonme |ab reports and data and
10 we questioned her with regards to the use of the

11 specific reagents that she was performng the

12 i mrunohi stochemi stry with. One reagent, in

13 particular, we felt as a group was very probl ematic.
14 It was a pol ychronal antibody to the neasles virus

15 that was used and there was a concern that that

16 pol ycl onal anti body had issues related to cross

17 reactivity and may not be detecting neasles virus

18 protein. She addressed this by providing us with

19 information that they used four different nonochrona
20 antibodies, in addition to the polyclonal, that were
21 specific for epitopes on the neasles virus in protein.
22 And we felt confident with the nonocl onal anti body
23 that that dealt with the issue that we, as a group
24 had over the concern with themusing a polycl ona
25 anti body.
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1 Q In terms of presenting this to you, she told
2 you about it?

3 A No. We actually saw data

4 Q Ckay. Did you go to the | ab?

5 A No, | did not.

6 Q Did you | ook at the |ab not ebooks?

7 A Yes, | did.

8 Q They had all of then?

9 A They had, | want to say four or five boxes.
10 I didn't |ook at every individual one and every

11 i ndi vi dual page, but there were certain ones that I

12 was i nterested ones, certain ones that other in the
13 group were interested in. And we |ooked at what our
14 interest was and then discussed that later on in

15 compari son what did we found, were we satisfied, was
16 there a control, when was this run, what was the

17 primer set. W were concerned about where were their
18 primers, when they ran out of primers, what was the
19 source of their Taq pol ynerase, where did they
20 specific -- a lot of us not being fromthe U K didn't
21 know where they got the specific reagents to isolate
22 the RNA, where there issues related to that, sanple
23 preparation. So, it was a pretty rigorous go at it.
24 I had a | ook at specific aspects that nmade ne fee
25 confortable, that in the instances that | was | ooking
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1 for, that the notebooks were a true representation of
2 the data that she presented to us in general.
3 Q Ckay. So, fromyour point of view, you had
4 a good idea of what was going on in the | ab?
5 A Yes.
6 Q And this data, though, this neeting wasn't
7 to publish a scientific paper or anything |ike that;
8 correct?
9 A You know, it was set up, in ny nind, the way
10 the presentation was, in that it was -- you know,
11 eventually that this informati on was going to be
12 publ i shed.
13 Q And it never was?
14 A | have never seen it in print.
15 Q That's five years ago that this took place?
16 A That's five years ago.
17 Q And this neeting was set up by |l awers
18 correct?
19 A Yeah, it was set up by the UK -- | forget
20 what the firmwas called -- what are they called --
21 they were representing --
22 Q The clai mant s?
23 A The cl aimants, thank you
24 Q The cl ai mants, who were alleging that MVR
25 vacci ne was causi ng autisnf
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Correct.

And does Uni genetics exi st anynore?

> O >

No, it does not.
Q And do you know what happened to the
litigation in the United Ki ngdonf
A To the best of ny know edge, what | heard
was that the judge dism ssed the claimnts and that we
were essentially no |onger needed, so do not worry
about it, and that anything that related to
Uni genetics, | was not aware of until later on. |
assuned that they no | onger operate, because they no
| onger had a source of support for this activity.
Q Because the litigation was gone?
A The litigation was gone.
MR, MATANCSKI :  Thank you.
SPECI AL MASTER HASTI NGS:  Anyt hing further
fromthis wtness, M. Chin-Caplan?
MS. CH N- CAPLAN:  No, Special Master.
SPECI AL MASTER HASTI NGS:  Anyt hing further?
(No response.)
SPECI AL MASTER HASTINGS: Al right. Dr.
Kennedy, we thank you, very nuch
THE WTNESS: Thank you
(Wtness excused.)
SPECI AL MASTER HASTI NGS: You are done for
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this afternoon. Should we -- do we have anything el se
to talk about this afternoon? 1Is the plan to start
with Dr. Byers in the norning?
M5. CH N CAPLAN: That's correct.
SPECI AL MASTER HASTI NGS:  Anyt hi ng we shoul d
tal k about before we adjourn for the day?
MR MATANOSKI: No, sir
SPECI AL MASTER HASTINGS: Al right. Well
we are adjourned for the day, then. W will see you
tomorrow nmorning at 9:00 for Dr. Byers' testinony.
(Wher eupon, at 4:55 p.m, the hearing in the
above-entitled matter was recessed, to reconvene on
Thur sday, June 14, 2007, at 9:00 a.m)
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