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1 PROCEEDI NGS

2 (9:02 a.m)
3 SPECI AL MASTER HASTINGS: Al right. Good
4 morning to all here in the courtroomand at hone.

5 W are going to start this morning with

6 whi ch wit ness?

7 MR MATANOSKI: It will be Dr. Ward.

8 SPECI AL MASTER HASTINGS: This is Dr. Ward.
9 Al right. Dr. Ward is at the w tness stand.

10 VWho is going to do the exam nation, M.

11 Vat anoski ?

12 MR MATANOSKI: |'msorry, sir?

13 SPECI AL MASTER HASTINGS: It will be M.

14 Babcock doi ng the exam nation?

15 MR MATANCSKI: Yes, sir, it will.

16 SPECI AL MASTER HASTINGS: Al right.

17 MR MATANCSKI: | apologize. | don't rise
18 to speak to the Court just because I'mafraid the

19 m crophone won't -- | certainly would prefer to give
20 you the courtesy.
21 SPECI AL MASTER HASTINGS: That's fine. |
22 understand. W want the people at hone to be able to
23 hear everything.
24 Al right. M. Babcock?
25 Dr. Ward, |I'mgoing to ask you to rai se your
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WARD - DI RECT
ri ght hand, please.

Wher eupon,

BRI AN J. WARD

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

SPECI AL MASTER HASTI NGS: Ckay. Please go
ahead.

DI RECT EXAM NATI ON

BY M5. BABCOCK

Q Good norning, Dr. Ward.

A Good nor ni ng.

Q Coul d you pl ease state your name for the
record?

A Brian Ward.

Q And what is your profession?

A I'"ma nedical doctor at Mc@ |l University.

Q And coul d you briefly describe your
col | egi ate and nedi cal education?

A | started in the French junior college
systemin 1971 and didn't get a paying job until 1992,
much to the distress of ny parents.

I went through junior college, whichis a
peculiarity of Quebec, which allowed ne accel erated
access to nedical school. | found nyself in nedica
school at age 19 and three years | ater decided I

Heri tage Reporting Corporation
(202) 628-4888



Case 1:98-vv-00916-TCW Document 203 Filed 06/11/08 Page 7 of 321

1796A
WARD - DI RECT

1 didn't want to be a doctor, won a little bit of an

2 academc lottery and went to Oxford on a Rhodes

3 schol arship where | did sone research.

4 I then, holding ny nose, canme back to

5 medi ci ne, finished the medical degree in 1981 and then
6 again left medicine and went to be an archeol ogi ca

7 dig doctor for a year. | cane back to medici ne and

8 then left again to be a volunteer in refugee canps in
9 Thai l and for a couple of years.

10 | finally returned to Johns Hopki ns where |
11 conpl eted ny internal nedicine residency, then

12 i nfecti ous di seases, to be recruited back to MG ||

13 Uni versity, coming full circle, only to discover that
14 Quebec didn't recognize ny U S. nedical specialty, and
15 I had to be a resident again for another year in

16 m crobi ol ogy. That was 1992, so 20 years later | had
17 a j ob.

18 Q Now, to be clear, when you were at Hopkins,
19 did you -- you studied infectious di seases?
20 A Yes. | conpleted the internal nedicine
21 residency and infectious diseases, tw years of which
22 was devoted to research in Diane Giffin's |ab.
23 Q So you studied the neasles virus?
24 A Yes. She offered ne the opportunity to go
25 back to Peru to study neasles, and | didn't think too

Heri tage Reporting Corporation
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| ong about it.

Q Now, are you board certified?

A Board certified in internal medicine and
i nfectious diseases in the U S. and internal nedicine
and what in Quebec is called infectiology, which
combi nes m crobi ol ogy and infectious diseases in the
provi nce of Quebec.

Q And what responsibilities do you have at
McG I University?

A Well, I'"mcurrently the very happy retired
chief of Infectious D seases. | amthe ex-chief of
the Division of Infectious Diseases, returning to ny
lab just in 2006, actually the beginning of 2007.

My current responsibilities are as a nenber
of the Division of Infectious D seases. [|'mthe
associ ate director of the Tropical Diseases Center,
and | run a national reference lab for the country in
parasite di agnostics, so anybody who has a weird
parasitic disease in Canada we get the sanple, and we
work in close collaboration with the CDC in Atlanta.

Q And do you al so hold teaching positions at
MG IT?

A Yes. I'man active teacher at the graduate
and under graduate | evel.

Q And have you published in the field of

Heri tage Reporting Corporation
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i nfectious di seases and virol ogy?

A Yes. Yes. There are several areas of
activity in virology, infectious diseases and
vacci nes.

Q And this includes book chapters and
articles?

A Yes, that's right.

Q And what is the current focus of your
research?

A The research is divided. Wat at first
bl ush may seem an illogical pairing of viruses and

intracellul ar parasites, but viruses are al so
intracellular parasites and so the i mune response to
those two classes of organisns is very simlar so ny
research focuses on viruses and al so the intracel lul ar
parasites like nmalaria, |eishmania, diseases of the
devel oping world and the i mmune response and
strategies to treat and prevent those infections.

Q And have you ever testified in a | egal case

bef or e?
A Four, including this one. One civil case in
Canada. 1've hel ped the Quebec Vaccine Injury

Conpensation Program It's the only province in
Canada that has a simlar program One case there and
one prior case in the U S, Vaccine |Injury Conmpensation

Heri tage Reporting Corporation
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Programin Tol edo.
Q Now, what materials did you review in
preparation for your testinony today?
A | reviewed everything | was sent and sone of
the nedical literature that | was directed to by the

reports.

Measured in pounds or inches, it was a |ot.
Probably about four or five inches worth of docunents
at |east.

Q And have you been here to listen to the
testinony of Petitioners' experts or reviewed the
transcript?

A | have been here all week. Yes.

Q Now, | wanted to start with imunol ogy and
basic biology. Dr. MCusker is going to talk about
this in nore depth, but do you al so have experience
wi t h vacci ne i mmunol ogy?

A Yes. |'ve been very interested in vaccine
i mrunol ogy, particularly as it pertains to neasles and

respiratory viruses.

Q Okay. |Is immune status a static entity?

A I Mmune status is absolutely not a static
entity.

Q | believe we're switching to Slide 3 now.

A | rmune status changes over tinme. |t changes

Heri tage Reporting Corporation
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fromday to day, week to week and certainly over the
lifetinme of an individual.

Dr. MCusker is certainly going to address
one of the conments nmade by Dr. Byers in her testinony
that it was entirely acceptable to assess a child's
i mmune status using adult normal ranges and so | just
pul l ed one sinple, single exanple that's | think
relatively straightforward froma | ovely paper done
recently by the AIDS Cinical Trial Goup, Pediatric
AIDS dinical Trial Goup, where they | ook at CD4
cells, CD8 cells and B cells over tine in children in
the U S.

I think it should be fairly obvious to al
of you. You can see the CD4 cell counts in children.
The first three red dots are at zero to three, three
to six and six to 12 nonths. Cbviously there's a
wobbl e around each of these neasurenents, but you can
certainly understand quite easily just visually how by
| ooki ng, how by taking a normal range as dictated by,
for exanple, the 12- to 18-year-old val ues that that
woul d be wildly inappropriate to use as a normal range
for assessing a six to 12-nonth-old child.

Chris McCusker will certainly tal k about
this in greater detail.

Q Now, in broad strokes what types of

Heri tage Reporting Corporation
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i mrunoconpromni se are there or i mmuno suppression, and
can you i mmuni ze ki ds who have some sort of
i mrunoconpr omni se?

A Well, inlistening to the testinony of |ast
week it was quite clear to ne that nmany of the expert
Wi tnesses were mxing terns and using equival enci es
that don't really exist and so what | thought | would
try to do, again quite sinply and to be anplified by
Dr. MCusker, try to distinguish between inmune
suppression, i mMmune defects and what's being terned an
unbal anced or dysregul ated i mmune response. Yes?

SPECI AL MASTER HASTI NGS: Let nme interrupt
for a mnute.

"Il note for the record that Dr. VWard here
is also showing a series of slides. He's now begun to
tal k about Slide No. 4.

Let's also mark this handout that contains
paper copies of his slides as the Respondent's Tri al
Exhi bit No. 12, | believe.

Go ahead. Sorry, Dr. Ward. | interrupted
you. Go ahead.

THE WTNESS: No problem | apol ogi ze at
one level for the relative sinpleness of sone of these
slides, but I think it is very useful to just get a
broad understandi ng of sone of the ternms that we're

Heri tage Reporting Corporation
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tal ki ng about .

| mmuno suppression in a nedical sense is a
relatively crude phenonenon. |f someone is imuno
suppressed it's a big deal. Mst imuno suppressive
things target cellular immunity. Antibody type
immunity is relatively spared, and there are nmany
things that cause fairly powerful inmuno suppression:
hi gh dose steroids, Azathioprine or Inuran, anti-TNF
al pha t herapi es.

Al of these things would be considered to
be potently i mmuno suppressive and therefore froma
medi cal point of view quite risky. It should not be
| ost on you that several of these agents were
adm ni stered to Mchelle Cedillo during her therapy.

There are other things as well that can be
acquired naturally. For exanple, HV is towards the
end of its evolution powerfully immno suppressive, as
is wild-type neasles. Prior to the discovery of HV,
measl es was considered to be the nost potent inmuno
suppressive virus known in its wild type form but not
measl es virus vacci ne.

BY M5. BABCOCK

Q To just sort of follow up, | want to
enphasi ze that. Does neasl es vacci ne cause i nmuno
suppr essi on?

Heri tage Reporting Corporation
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A Measl es vacci ne causes changes in inmune
cell phenotype and the functioning of some cells in
the test tube -- that was ny work in Diane Giffin's
lab -- but it does not that anybody knows cause
clinical imrune suppression, so a state of suppressed
immunity that is relevant to the child.

There are al so many known i mune defects and
probably many to be di scovered. So that we now know
that there are individuals who have parts of their
i mune system specifically deleted. They're gone
genetically.

These defects can involve the innate, the
cellular or the anti body sections of the inmrne
system and in sone cases they can involve nultiple
areas, the so-called severe conbi ned i mmunodefi ci ency
type children, the ones that we know in the lay press
as bubble children where they're m ssing several parts
of their immune systemand they are horribly
susceptible to a wi de range of m croorganisns.

What's very inportant to understand in the
context of this case is that these immune defects are
rarely, if ever -- | broke one of ny rules by putting
an absolute onto this slide where | say never, but
I"l'l modify it slightly and say rarely, if ever -- are
t hey pat hogen specific so that if you are

Heri tage Reporting Corporation
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i mrunoconprom sed in sone way because of an
i mrunol ogi ¢ defect then you are generally susceptible
to a range of organisns, sinilar organisns.

So, for exanple, if you're nissing your
anti body production capacity you are highly
susceptible to one group of viruses, polio and the
ot her enteroviruses, three encapsul ated bacteria and,
bi zarrely, one gastrointestinal parasite, but none of
these i mmune defects are pathogen specific. That
really hasn't been reported.

Q Now, are you aware of any popul ati ons where
i ndi vidual s known to be inmuno suppressed received the
nmeasl es vacci ne?

A Well, I've done a fair bit of work in Africa
and have been involved with recruiting |arge cohorts
of nmothers and their babies in Zi nbabwe over the | ast
10 years.

When we initiated this study in 1996 we were
trying to prevent nother-to-child transm ssion of HV
using Vitamin A It turns out it didn't work,
al t hough everybody thought it should work. It was a
hypot hesi s that proved to be incorrect.

Q Now, this is kind of an obvi ous question
perhaps, but is it fair to say that children in Africa
have H V?

Heri tage Reporting Corporation
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A Well, in our study, Z nbabwe has one of the
hi ghest rates of H V prevalence in the world, and in
our study at recruitment the nothers were 33 percent
positive for H'V across all soci oecononm c strata and
so we recruited and foll owed 14,000 wonen and their
babies to see the devel opnent of HV in the children
and see if we could prevent it.

In our study alone we watched unfortunately
al nost 1, 400 babi es becone H V positive, and there was
not hing that we could do about it. The nortality rate
in those HV positive babies was al nost 50 percent in
the first two years of follow up, which suggested that
even though they started life with a relatively norma
i mmune systemthat many of them becane i mmunol ogically
abnormal and susceptible to a wi de range of infections
at various tinmes through their first two years of
life.

Q Now, did these children receive
vacci nati ons?

A Al'l of these children received MVR unl ess
they were clinically obviously ill at the tine that
they shoul d have received it.

In Zi nbabwe they receive neasles, nonoval ent
measl es, at the age of nine nmonths of age. That's the
VWHO r econmendation in fact.

Heri tage Reporting Corporation
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Q And to the best of your know edge, do they
al so receive thinerosal -containing vacci nes?

A Yes. To the best of ny know edge, the |arge
majority of the EPI vaccines are distributed in
mul tival ent vials containing thinerosal

Q Now, according to your research --

A I"'msorry. EPlI is Expanded Program on
I mruni zat i ons, which delivers vaccines to the
devel oping world at no or |ow cost.

Q Thanks. Now, is there any evidence for an
i ncrease in autism spectrum di sorders?

A Well, you would think with the huge burst,
the epidemic of HHV that is, really destroying a | arge
part of the African popul ation that one would, if
there was a true associati on between thinerosal -
contai ni ng vacci nes, neasl es vaccination and autism
that we woul d have seen a huge burst in the incidence
of autism

As it turns out, autismis actually fairly
rarely reported in Africa, probably because of the
soci etal acceptance of children who are a little bit
different fromthe norm but still one would have
anticipated an increase in reporting of autismin
Africa with this massive change in the nunber of
children receiving what the Plaintiffs' experts are

Heri tage Reporting Corporation
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1 argui ng is an i nmuno suppressive conbi nation | eadi ng

Heri tage Reporting Corporation
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to autism

That hasn't been reported either in ny
experience or in the experience in the literature, and
I wote to one of ny pediatric colleagues with whom I
work. He thought it was an interesting question, and
he sent a letter out to 17 of his Z nbabwean
col | eagues all over the country and said "are you guys
seei ng any Zi nbabwean children with autisn?" They al
wrote back and said "no, not us. No change."

So that's not in the literature, but there
isn't a dramatic increase in the incidence of autism
that's been reported in the literature.

Q Now, are you aware of popul ati ons where
there woul d be questions about imune bal ance?

A Well, then we have to go back to this slide
of the third category, a broad category of imune
bal ance.

This idea of immune balance is relatively
new. | can remenber very specifically as a
postdoctoral fellowin Diane Giffin's lab | wal ked
into her office with Tim Mdssman's paper when Tim
Mossman was at DNAX, and | said this is the answer to
measl es.

You' | I have a chance to neet D ane next
week, and you'll understand that she is used to

Heri tage Reporting Corporation
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1 postdoctoral fellows walking in with revol utionary

2 i deas. She said yeah, yeah, maybe. W'l see.

3 That paper proved to be a paradi gm changi ng

4 paper where they had identified the counterbal ance

5 cytokine to gammua interferon where they denonstrated

6 that Interleukin-4 and gamma interferon lived in

7 bal ance with each other in mce to direct the inmune

8 responses to a wi de range of organisns.

9 What's very inportant to tell you is that
10 whi | e pat hogen specific abnormal inmune inbal ance can
11 exi st, and the best exanple is actually from neasles
12 and closely related viruses. |f you have a genera
13 state of THL or TH2 predom nance in one's ability to
14 respond that is never pathogen specific. That neans
15 that that's how you respond to al nost everything if
16 you have a tendency to respond in a THL or TH2 way.
17 ["1l just briefly digress to explain the
18 nmeasl es vacci ne i nbal ance that was described. |In the
19 early 1960s, in the md 1960s actually, the first
20 nmeasl es vaccine that was invented was an inactivated
21 nmeasl es vacci ne.

22 We now know a great deal about what happened
23 with that vaccine in terns of the basic science, but
24 the clinical science was that children who received

25 that vacci ne appeared to have a nornal inmune

Heri tage Reporting Corporation
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1 response, but when they were subsequently exposed to
2 the wild-type virus they made an aberrant TH2 devi at ed
3 i mmune response to the neasles, the wild-type neasles
4 that they were exposed to, and they devel oped a nmuch
5 nore severe disease.
6 They didn't devel op TH2 devi ated i mmune
7 responses to anything else; only to the neasles, and
8 SO you can initiate an i mmune nenory that is aberrant
9 and i mmune deviated, but it is pathogen specific.
10 A very simlar experience was replicated
11 with the initial respiratory syncytial vaccine where
12 there was pat hogen specific inmne deviation, but
13 those children who had aberrant responses to RSV did
14 not have aberrant responses to any other virus or
15 pat hogen they were exposed to.
16 I think we should go to the next slide.
17 Q Now, what determ nes the bal ance in any
18 gi ven i mune response?
19 A Well, there's no denying that there are
20 genetic influences on i mune bal ance. Many, nany
21 peopl e take the cartoon of TH1/ TH2, the very sinple
22 thing, and say look at this. This cytokine is up
23 Therefore, this is a problem O, this particular
24 i mmune paraneter is down. Therefore, that indicates.
25 That's just not true at all. The THL/ TH2 bal ance is a

Heri tage Reporting Corporation
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very dynam ¢ systemw th dramatic genetic influences.

The best exanple in basic science is the
di fference between the BALB/ c nouse, which you see on
the left side, the nice, little white | ab nouse, and
on the other side the black 6 nmouse, which is taken
froma recent Nature article, and the tail of the
mouse i s spinning out into a DNA nol ecul e because they
wer e di scussing the genetic influences on inmunity.

These two mce, these two i nbred npuse
speci es, are known by investigators to be THl bi ased
or TH2 bi ased, so you can cheat a little bit. |If you
are trying to devel op a vacci ne where you want to
denmonstrate a really good anti body, well, you would
kind of be an idiot to use the black 6 nouse. You
woul d use the BALB/c nouse because they are biased
towards the production of really good anti body
responses.

Simlarly or oppositely, if you're trying to
devel op a vaccine that requires a good cellular imune
response you can hel p your experimental design by
usi ng the black 6 nobuse because you know that it is
bi ased towards the production of cellular inmmune
responses.

This does not nean, even in these powerfully
i mune devi ated genetically inbred mce, that the

Heri tage Reporting Corporation
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BALB/ c nmice do not generate cellular responses or that
the black 6 nmice do not generate antibody responses.
They do. They just tend to | ean one way or the other,
but you can readily neasure antibodies in black 6 and
cellular immunity in BALBs when you're doing it.

This relative balance shifts in mce just as
it does in human beings fromday to day, week to week
and with events. Wen you' re stressed, when you are
tired. | suspect that the paral egals on both sides
have i nmbal ances in their inmune systens right now, and
if we were to nmeasure we could probably identify one
or two -- probably the lawers too -- one or two
abnormalities that would correct over a period of tine
wi th good food and sone sl eep.

However, there are sonme popul ations that are
known to be kind of BALB/c-ish or black 6-ish. They
tend to have anti body responses or responses that |ean
towards THL or TH2, and the cl assic exanples would be
asthma, allergy and, for exanple, parasitic diseases.

So asthrma and allergies, children with
asthma and allergies tend to respond nore |ike BALB
mce. They're kind of BALB type people, while other
people, famlies that have absolutely no allergies,
asthma and no parasitic infections, tend to respond a
little bit nore like black 6s. It's alittle bit
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1 hunbl ing to think of
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1 yourself in terns of inbred nouse strains, but it

2 tends to be true.

3 While there is in vitro evidence, you can

4 show changes foll owi ng neasl es i mruni zation that | ook
5 like TH2 bias. They are transient, and they are not

6 known to have any clinical significance.

7 This was in fact the work that | did with

8 Diane Giffinin her lab. W were the first to

9 denonstrate that there was a TH2 response to neasl es
10 and to neasl es vacci nati on, but we never clained that
11 there was any clinical significance to these events
12 that we could neasure in test tubes.

13 Q Now, Dr. Byers |ast week discussed

14 extensively cytokines inflanmation. Did you have a
15 comment on her testinony?

16 SPECI AL MASTER HASTINGS: And now we're

17 moving to Slide 6.

18 THE WTNESS: Slide 6. Sorry. | think it's
19 useful just to take a step back again and try to put
20 cytokines into perspective as sort of a reality check.
21 There's not hing nysterious about cytokines,
22 al though we're getting a lot of them Cytokines are
23 essential ly nessages sent fromone cell to another so
24 that individual cells can comuni cate with each other
25 and tissues can conmuni cate across |large distances in
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the body. Cytokines act locally and sone act at great
di st ances.

VWhat needs to be put into perspective is
that sone cytokines, particularly the unnunbered ones
and the early nunbered ones like IL1, IL2, are
actually produced in very large quantities, and they
are not terribly well regulated. They're -- fromthe
poi nt of view of the body, they' re kind of sloppily
produced. They're produced fast, sloppy, and they
elicit in many cases these proinflamatory responses.

The first one, IL1, was initially discovered
because when you injected it into an animal you got
fever, high fever. It was called endogenous pyrogen,
subsequently call ed Interl eukin-1.

The | ater nunbered cytokines, the ones that
we are now di scovering today, all have higher numbers
or nostly have hi gher nunbers, and they are produced
in much smaller quantities. They are nmuch nore
tightly regulated, and they tend to do nmuch nore
specific things. They're nmuch nore precise.

VWhat | think is really inmportant in the
context of this case to understand is that these
proi nfl ammatory cytoki nes float around in our bodies
in many, many circunstances, and as the father of
three children and a physician | know t hat
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1 inflammation is certainly not rare.
2 Many chil dren have many ki nds of
3 inflammation starting with diaper rash that extends
4 fromthe knee to the nipples, through eczena to the
5 nore severe nedical conditions. Children who are
6 scal ded and burned can have inflammation for nonths.
7 They have circul ating proinflamuatory cytokines that
8 are readi ly nmeasurable for weeks to nonths.
9 Children with recurrent otitis nedia, which
10 is very commopn, children with food allergies, until
11 you figure it out, have chronic inflammtion of their
12 gut with circulating proinflanmatory cytoki nes. These
13 are not unusual situations for a child.
14 Inflanmati on of the brain, specifically of
15 the brain. |It's fortunately much rarer, but in the
16 medi cal context it's not that rare. W still see lots
17 of children with viral neni ngoencephalitis or
18 bacterial meningitis, and children with brain
19 abscesses, subtle brain abscesses, can have
20 inflammation right in the brain for periods of weeks
21 to nonths before we di scover what's happeni ng.
22 As far as |I'maware, there's no known
23 associ ati on between these intense and in sone cases
24 prol onged peripheral states of inflammuation or even
25 the CNS inflammation with powerful cytokine rel ease
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and production right in the brain and the devel opnent
of autistic spectrumdisorder with the exception of
the very destructive | esions of herpes virus
encephalitis. That's really the only exception
BY MS. BABCOCK

Q Now, Doctor, | wanted to shift back to
i mmuno suppression for a nonent. Now, we heard from
Dr. Krigsman and other testinmony that he had
prescribed i muno suppressants, specifically Humira
and Rem cade, for Mchelle, correct?

A Yes, that's true.

Q Wul d you consi der these potent inmuno

suppressant s?

A Yes. These are drugs to be greatly
r espect ed.
Q Now, if someone had a persistent measles

virus infection and started taking Humira or Reni cade
what woul d you expect to happen?

A In nost instances in an individual with a
persistent viral, bacterial, fungal or parasitic
infection that requires cellular inmmune responses to
control it, the adm nistration of these drugs, al nost
anyone woul d be fearful that these drugs would
reactivate these organi sms and nmake the di sease worse

Q How rmuch wor se?
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A In many cases dead. Dead worse. There are
many individuals in the medical literature who have

recei ved one or another of these drugs and have had
their persisting infections -- viral, intracellular,
bacterial or parasitic -- reactivate and kill them
and so these are drugs to be greatly respected.
Therefore, to me it seens powerful ly
illogical that in the case at hand we have the
si mul taneous argunent that there is a persisting vira
infection that is controlled by cellular imunity, and
yet when very powerful drugs that target cellular
imunity to suppress it are adnministered that Mchelle
got better rather than worse. This is logically
i nconsistent to ne.

Q Now, during her testinony |ast week Dr.
Byers recommended a paper by Ashwood as a good sunmary
of some of the i munol ogical issues here. Does
Ashwood nention the MVR- ASD hypot hesi s?

A In my reading of the Ashwood article, which
I found very interesting to read, | couldn't find a
mention of the MVR-ASD hypot hesi s anywhere.

The only nmention in this article of a
possi bl e association with neasles, if I'mnot
m staken, was prenatal or congenital infection with
wi | d-type neasl es.
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Q Does Ashwood tal k about vaccines at all?
A Not to the best of ny recollection. | don't
bel i eve he does.
Q Now, based on your review of the records is

there any evidence that Mchelle was inmuno suppressed
prior to her receipt of the MVR vaccine?

A Well, wth the caveat that I'mnot a
pediatric inmmunol ogi st, | see no evidence either in
the frequency or severity of the infectious episodes
that were reported in the first year or two of life
that she had any degree of i mmuno suppression.

Q And again with the caveat that you're not a
pedi atric i nmunol ogi st and bei ng nore general because
it's alittle unclear, but is there any evidence of an
abnormal i mmune system after receipt of the MWR
vacci ne?

A Not fromny point of view. Not at all

Q Now | want to nmove on to viral pathol ogy.

A I"'msorry. 1'Il take that back. From an
i nfectious point of view, | think that children who
devel op autoi nmune inflammatory conditi ons woul d be
consi dered to have abnornmal inmune systens, but
they' re not immuno suppressed

I think that her later evolution clearly
denmonstrated that she had abnornmal inmune responses,
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but I would not consider those to be the same as
i mruno suppressed.

Q Ckay. Did you listen -- now noving back to
the neasles virus, did you listen to the testinony of
Drs. Kennedy and Byers?

A Yes, | did.

Q D d you have any concerns about how Dr.
Kennedy presented neasles virus biol ogy?

A Well, yes, | do. |'ve been working with
measl| es vacci ne and neasles virus for about 20 years.
Q We're now on Slide 7 for clarification.

A |'"ve continued the traditi on of Diane
Giffin slapping nmy wist whenever | confused neasles
virus with neasles vaccine, and many of the
Petitioners' experts tended to equate them Measles
virus. Measles vaccine. They're the sane. They do
the same. Everything that relates to neasles wl d-
type is the sane as neasl es vaccine.

If you would just go to Slide 8 for a second
and then bounce back? This is really |ike conparing
wild animals. You have the Egyptian wild cat from
which all donestic cats are derived on the top and a
lynx on the bottomand a cute little Somali cat on the
bottomon the right side.

| think that it's fair to say that the wld-
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type neasles virus and the vaccine strain neasles
virus are very, very different in their biological
characteristics and that one shouldn't equate them
One can be infornmed by studies in one or the other,
but one should be very specific about which virus one
is talking about in this kind of proceeding.

Can you go back, please? Go back to Slide
7. QGeat.

There were just a couple of things that I
t hought because ny understanding is that the Court is
going to be hearing a | ot about neasles and neasl es
vacci ne over the next little while, and while Dr.
Kennedy cl early has extensive know edge in the area of
H V vacci ne devel opnents and with sonme ot her viruses,
far greater than ny expertise, there were just a
couple of errors of straightforward fact that |
t hought needed to be corrected.

Dr. Kennedy said that the neasles virus was
originally attenuated in nonkey kidney cells. Wile
that does apply to sone other vaccines, it does not
apply to neasles. They were -- the original vaccines
were attenuated in chick enbryo fibrobl asts.

He nentioned that the seed lots, the
vacci nes, were tested in mce. The vaccine strain
virus -- neither the vaccine strain virus nor the
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1 wild-type virus actually infect mce. They don't have
2 the receptors for the virus and so they cannot infect
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m ce, so seed lots for the vaccine are tested in dogs.

There's a very close genetic and protein
rel ationshi p between cani ne di stenper virus and
measl es and so dogs can actually be protected from
cani ne di stenper virus by neasles vaccine, which is
useful to know if you have a dog and have run out of
cani ne di stenper vaccine. It doesn't work in reverse,
interestingly. You can't protect a child with cani ne
di stenper vaccine fromneasles. W don't know why.

He al so stated that the viruses, the vaccine
strains, were neurovirulence tested in mce, in
neonatal mce. Again, this is not true. They're
tested in nonkeys. Lots of people nake argunents that
they shouldn't need to do this because this is really
expensive, but they are still neurovirulence tested in
monkeys, to the best of ny know edge.

| think that in the heat of cross-
exam nation there nmay have been sone mis-statenents
because his slides certainly suggested that he was
aware that the virus was a singl e-stranded negative
sense RNA genone and so his statenment that individual
genes can persist doesn't nmake sense.

The virus is not segnmented. The viral
11
/11
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genonme is not segnented, so if the genonme is there al
of the genes are there and so you can't have
i ndi vi dual genes persisting. You can have relative
excess of one gene or another being transcribed into
MRNA, but you can't have individual genes persisting.
There was al so sorme | think confusion that
needs to be straightened out because of the inportance
of PCRin this proceeding of what's being anplified
because Dr. Kennedy seened to be of the opinion that
the positive sense RNA, the antigenom c and the RNA,
the nmessenger RNA, was being anplified, but this is
not the case. The priners --
That is theoretically possible. You can do
that, but in the case of the Unl mann work and
believe alnost all of the work done by Unigenetics
both priners are added, which results in the
anplification of all of the viral RNA present, whether
it's positive or negative sense.
If we could just go to the next slide?
Bounce one past the cute kittens.
Q If it's okay just for me to set this up?
A Sur e.
Q Dr. Kennedy al so spoke at |ength about how
the neasles virus replicates, so | wanted to give you
an opportunity to commrent.
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A I've nodified one of ny slides to give you
the same col or coding that he used with the red and
t he bl ue strands.

If I may, so | can talk into this and stil
point, 1'Il just very rapidly go through the novenent
of the virus through any cell, and we believe this is
the same in any cell that the virus infects where it
goes frominfection to rel ease of virions.

The virus cones in, and |'ve had coffee so
this is going to bounce a little bit. The virus cones
in, and the viral genone is negative sense, okay,
whi ch nmeans that the negative sense RNA cannot be used
to make proteins. You can only nmake proteins in a
human cell from positive sense RNA.

Some viruses have positive sense RNA. They
go into the cell and they can use their own genone
strai ght away to nake protein. That doesn't happen
with measl es.

So Dr. Kennedy nentioned that they canme into
the cell through CD46, which is true. That is
possi bl e, but in fact many peopl e believe that the
nmore inportant cellular receptor, at least in the
initial phases of the infection, is the so-called SLAM
mol ecul e, which is expressed on i mune cells, and so
nmost people believe that the virus enters the i mune
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cell s al nost exclusively through the SLAM receptor
not the CD46 receptor.

The Japanese investigators at the CDC in
Japan believe they've found a third receptor, so this
may get even nore conplicated later in the
pr oceedi ngs.

However, once the virus is in you have this
red strand, the negative sense strand, and the virus
begins to make positive sense RNA copies. One
peculiarity of this virus is that it transcribes the
front end of its genone to RNA nuch nore successfully
than it does the back end of the genone and so it has
many, many nore copies of the RNA, for exanple, of the
N gene than it does for the F or the H gene.

This is essentially a virus strategy for
buil ding nore copies of itself, and the best anal ogy
is that of a factory that's trying to make a bicycl e.
If you' re making a bicycle you only need one pair of
handl ebars, but you need 40 odd spokes and so the
virus is making the spokes up at this end and the
handl ebars down at that end and so at the end of its
process of producing proteins it will have the
appropriate proteins in appropriate ratios to nmake
viral particles. These RNA nol ecules --

These -- now positive sense RNA nol ecul es
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translated into the proteins which go up to the cel
surface where they are assenbled at specific |ocations
on the cell surface into the new virions.

When you have a hi gh enough concentrati on of
these proteins, the virus then switches its strategy
to make a copy, an antigenom c or positive sense,
full-length copy of itself. This is the blue strand
that Dr. Kennedy was tal king about.

So these woul d be blue, and these woul d be
blue. This blue strand is then used by the virus to
again nake a full-length copy of itself but nowin the
negative sense, so it photocopies itself and
phot ocopies itself again to get into the right
positive versus negative sense.

So it nakes nore copies of the negative
stranded genonmic full-length virus, and that these are
then wrapped up in sone of the proteins that are nade
into what's called the nucl eocapsid. The nucl eocapsid
binds to the proteins that are on the surface of the
cell and the virus exits. What this neans --

SPECI AL MASTER HASTI NGS: The virus what did
you say?

THE WTNESS: It exits. The virion |eaves
the cell without killing the cell

SPECI AL MASTER HASTINGS: | didn't
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1 understand the word. Can you spell it for ne?
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THE WTNESS: Exit. It exits. It |eaves.

SPECI AL MASTER HASTINGS: Exit. |'msorry.

THE WTNESS: The termthat nobst virol ogists
use is buds. It buds off the cell. 1'Il show you a
picture a little bit later of this process of the
vi rus buddi ng off.

It uses part of the host cell nenbrane as
its own envelope, so it inserts its protein into the
host cell menbrane and then it packages the
nucl eocapsi d contai ning the nucleic acid infornmation,
and the virus buds off and goes out to be coughed out
and i nfect the next child.

So when Dr. Kennedy specifically stated that
the priners used in the Unhl mann and Uni genetics
targets the positive sense, the blue strands, that was
partly true. It does target those blue strands, but
it also targets these red strands, the genonic
negative sense RNA.

There will be a test later today.

MS. BABCOCK: Let's hope not.

BY Ms. BABCOCK

Q Now, Dr. Kinsbourne cited to an article by
Bosch, which I believe is a 1948 article witten in
German. Were you able to reviewthis article?

A Yes. Well, | was able to review the
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translation. | took a year of college Gernan, and it
was quite hunbling to try to use ny 20-year-old Gernman
to actually read the article, but I was supplied with
a translation of the sutmmary and so | was able to
review that.

Q Now, are you aware of any known associ ation
between wild neasles infection and autisn®

A No. The reference to this article came as a
bit of a surprise and so | really wanted to get it.
It was reported in 1948, and the sunmary was basically
they summari zed two cases of infantile denmentia with
onset shortly after natural neasl es.

I was intrigued that Dr. Kinsbourne was
referencing a paper that was published in 1948, and
because | often Iike calculating things on the back of
napkins | inmedi ately sat down and said well, if this
is true what's the possibility that this is the | ast
case of wild-type neasles associated with the
devel oprnent of autistic spectrum disorder.

The Expanded Program on | mmuni zation -- so |
cal cul ated that between 1948 and 1978 when neasl es
vacci nes becanme widely available that the birth cohort
of the world was about nine billion children, so nine
billion children were born in that 30-year peri od.

The Expanded Program on | muni zati on canme in around
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1 1974, so the world's children started
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1 to have access to neasles vaccine around that tine.

2 The U. S. Census Bureau says that there were

3 2.5 billion people in 1950, 3.7 in 1970, and so if you

4 estimate that there were three billion children per

5 year during this entire period and that one child is

6 born per year for every 100 people in the popul ation,

7 whi ch is roughly what happens, you get a number of

8 nine billion children being born.

9 Prior to neasles i munization, every single
10 one of these children woul d have experienced neasl es
11 virus, wild-type neasles virus, probably before the
12 age of three years. |n addition, once the vaccine
13 started to cone into the world, you have between a
14 half a mllion and a mllion children every year who
15 still got neasles right up until this year.

16 And |'mnot aware of there being a single

17 case report of an association between neasles, natura
18 di sease, and the devel opnent of ASD between 1948 and
19 2007. So, | nmean, if it occurs, if there is an

20 association, it is occurring at a frequency in the

21 nei ghborhood of one in nine to 10 billion, which seens
22 renot e.

23 Al so, the authors in their own summary said
24 that a search of the available |iterature to them at
25 the time didn't reveal any additional cases. So even
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prior to 1948, they couldn't identify any cases. So
this seens to ne to be extrapol ation fromthe weakest
of dat a.

Q Now, are you aware or do you agree with the
use of SSPE and M BE as nodels for Mchelle Cedillo in
this case? That is the next slide, Slide 11.

A Wel |, SSPE and neasl es inclusion body
encephalitis are essentially 100 percent fatal
di seases. Unless in the case of neasl es body
i ncl usion encephalitis unless the i Mmuno suppression
of the child or the individual is reversible it is the
nmost likely outcome in both of these diseases that the
i ndividual wll die.

Hurman cel |l s can be infected, human
astrocytes. In fact, alnost all epithelial cells can
be infected. Most inmmune cells can be infected by
measl es, and the typical pattern when wild-type or
vaccine strain measles infect a cell is that that cel
di es.

When replicating norbilliviruses get into
the brain, whether they be neasles virus, canine
di stenper virus, phocine distenper virus, when a
replicating virus gets into the brain in this class of
viruses the organi smdies.

Dr. Kennedy stated that very clearly when he
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was asked a series of questions. Phocine distenper
virus in the brain. The seal dies. Canine distenper
virus in the brain. The dog dies.

So while SSPE and M BE are interesting, they
are certainly not nodels for what appears to be the
case in Mchelle Cedillo where she has had this
hypot hetical neasles virus in her brain since it was
adm ni stered at 15 nonths of age and her clinical
course is stable.

She's alive and in many cases received
i mmuno suppressive therapies that nost of us would
predi ct would make a persisting viral infection nuch
worse, and she's still alive. In fact, she's inproved
after several of these therapies.

If we go on to Slide 12, SSPE is the
exception that in a sense kind of proves the rule
because it denobnstrates that nmeasles virus, wld-type
measl es virus, again being very specific, has the
capacity under certain circunstances to persist, but
when it does it's a dead end for both the virus and
the host because the virus does not produce any -- or
if it does very rarely produces any -- virions.

On the left side of the slide you can see a
picture supplied to ne by Dr. Fujinam of a neuron
infected with wild-type nmeasles virus, and what you
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see here are the piled up nucl eocapsid, the N-gene,
the N-gene product, the proteins that are piled up.
They have nassive anobunts of the N protein because
they can't make virions.

On the other hand, here you have an
infectious B cell with viral particles budding off
qui te happily because you have the appropriate
proteins in the appropriate ratios.

So when this virus, wld-type virus,
persists in SSPE it does so in a heavily nutated form
that is clearly abnormal. It is not present in a
normal replicating form and even this form of
persisting virus is inevitably fatal.

Q Now, what are the neasles antibody levels in
the brain of someone with SSPE?

A Well, as you might expect, if one has a
persisting viral infection but has the capacity to
make sonme of its proteins in high abundance at the
front end of its genone, one would expect that those
proteins would elicit an i mune response, and i ndeed
that is the case.

Most children with SSPE have el evated | evel s
of antineasles antibodies in their brains, their CSF,
cerebral spinal fluid, conmpared to their blood, and in
fact that's one of the very useful diagnostic criteria
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for SSPE is this ratio of CSF antibody level to the
peri pheral bl ood antibody |evel.

In normal circunstances it is higher in the
blood than it is in the CSF because the imune
response in a child who has measles or has been
vacci nated, the inmune response occurs in the
periphery, in the tissues, not in the brain, and so
the anti body that gets into the brain is derived from
the peripheral blood, so the ratio is system c bl ood
predom nant, |ower in the CSF.

If you have a persistent virus infection in
the brain that ratio is reversed, and that's one of
the very useful diagnostic tests for SSPE or a
persisting viral infection in the brain.

Q Now, are you aware of any testing that was
done on Mchelle Cedillo for antibody |evels or
persistent infection in her brain?

A To ny know edge, Mchelle Cedillo never had
a lunmbar puncture so there was no CSF avail able for
anal ysi s.

Q And in the records did you observe any other
evi dence of inflammation in her brain?

A No. It is interesting though in Dr.
Bradstreet's paper where he does state he isolates
nmeasl es virus fromthe brain.
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Anti body | evels were neasured in those cases
and were in fact lower in the CSF than they were in
the periphery, so the normal pattern, not an SSPE type
pattern.

Q Now, | believe there are several sources Dr.
Kri gsman may have cited done by Dr. Gupta and Singh
purporting to find el evated nmeasles virus titers in
autistic children. Do you agree with these papers?

A That's right. There's been isolated reports
of an el evated peripheral bl ood neasles antibody titer
in children with autistic spectrum di sorder

I think that | have some technical problens
with that paper, as have others. There have been
criticisns of that paper in the literature. W
attenpted to replicate that work on our own study of
ASD spectrum children and were unable to replicate the
work. That's the D Souza paper published just in 2006
in Pediatrics.

And |'maware that Dr. Fujinam has al so
tried to replicated that work and has a paper that is
in press which again fails to replicate the
observation by Singh, et al.

Q Now Dr. Kinsbourne cites --

A In fact, the autistic spectrum di sorder
children had | ower neasles antibody titers than sone
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1 of the other children in Dr. Fujinam's study.
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1 Q And that article is in press?
2 A That article is in press.
3 Q Now, Dr. Kinsbourne cites work by Carbone
4 and O dstone, anobng others, for the proposition that
5 measl es virus can persist in the brain w thout obvious
6 pat hol ogy. Do you agree with this?
7 A Wll, in the case of Borna virus it clearly
8 can with either lowlevels or very limted
9 denonst rabl e pat hol ogy.
10 Dr. Carbone and | actually trained together
11 in the same neurovirology unit, so | would get in
12 trouble if | said something different fromthat
13 because that's her life's work.
14 However, to achieve that state of imune
15 tol erance in the Borna virus nodel the virus has to be
16 injected directly into the brain of perinatal rats.
17 That is clearly not what happened to Mchelle Cedill o,
18 so while it is arelated virus that's in the sanme
19 global famly of nononegala viruses -- it's a negative
20 sense RNA virus; it has the possibility of persisting
21 -- it's not a great nodel for neasles because we
22 al ready have the nodel of a persisting neasles virus
23 infection in the brain, and that's called SSPE
24 We have anot her bi ol ogi cal nodel called
25 measl es inclusion body encephalitis and so the
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hypot hesis that there is yet a third way in which the
virus and in this case the vaccine strain, which has
never been denonstrated to persist in SSPE, can
persist is conpletely new biol ogy.

I'd also like to point out that Dr. O dstone

is one of the , mnences grises of the respected

authorities. It neans you have gray hair. No
di srespect intended. |1'mheading that way rapidly
mysel f.

One of his favorite viruses, a large part of
his work, has been on neasles virus and neasl es virus
in the brain and neurovirulent neasles virus. This is
an area that Mchael O dstone has spent a great dea
of his life studying.

If Dr. ddstone believed the MVR hypot hesi s,
the MVR autism hypothesis to be true and if Dr.

O dstone believed the persistent nmeasles virus in the
brain following MMR to be true, he would be | think
enormously excited by this new biology, by this new
data, and I'mnot aware of Dr. O dstone quoting any of
the literature quoted by the Petitioners' experts in
support of this hypothesis in any of his cutting-edge
work up until papers published in 2007.

Q Now, you touched on this earlier. | believe
it was Dr. Kennedy's testinony that neasles virus is
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1 part of the norbillivirus famly, correct?
2 A Correct.
3 Q Now, when a norbillivirus gets into the
4 brain of the host what usual ly happens?
5 A Wl l, that was what Dr. Kennedy directly
6 testified to and is the general understanding. Wen a
7 replicating norbillivirus, be it measles, canine
8 di stenper virus, phocine virus, gets into the brain it
9 kills people or kills the organism-- dogs, seals,
10 dol phi ns.
11 Q Now shifting specifically to neasles virus,
12 are there any instances where neasles virus can be
13 treated if it gets into the brain?
14 A Well, there's a debate about whether anybody
15 has ever successfully treated soneone with a life
16 t hreat eni ng neasl es condition, neasles related
17 condi tion, SSPE or neasles body inclusion
18 encephalitis, but people have certainly tried.
19 Peopl e have tried using high dose Ribavirin,
20 which is an antiviral drug. People have tried using
21 hi gh dose i nmunogl obulins that are specifically tested
22 to make sure they have high |l evels of antibodies
23 agai nst neasl es.
24 There are case reports of people who
25 i nprove, and in the case of neasles body inclusion
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1 encephalitis where sonme people have actually recovered
2 concom tant with recovery of sone i mune function in

3 i ndividuals who are transiently imune suppressed.

4 So if one has a life threatening disease

5 I i ke nmeasl es body inclusion encephalitis, if one has

6 replicating neasles virus in the brain one could nmake
7 a pretty convincing argunent that even though there is
8 no guarantee that you will inprove with these

9 t herapi es that these therapies night help to control a
10 virus that has not yet been controlled by the body's
11 i mrune response.

12 Q Now, are you aware of whether anyone

13 considered treating Mchelle Cedillo with antivirals
14 targeting neasles virus in this case?

15 A Well, in ny reading of the case reports

16 there was no specific reconmendation that this ever be
17 adm ni stered so that no therapy directed agai nst a

18 persisting neasles virus was considered in Mchelle

19 Cedill 0's case
20 As |'ve already pointed out, one coul d rmake
21 the argunment that several of the therapies she did
22 receive for her inflamatory bowel condition would be
23 consi dered by many people to be risky, if not outright
24 unwi se, to adm nister to sonebody with a replicating
25 measl es virus infection in their body, let alone in
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1 their brain.
2 Q Now, you touched on this earlier. Several
3 of the Petitioners' experts have cited the article by
4 Dr. Bradstreet to extrapol ate that neasles virus was
5 likely in Mchelle Cedillo's brain. Do you agree with
6 the conclusions Dr. Bradstreet reached?
7 A Well, for a variety of reasons | don't agree
8 with the conclusions that Dr. Bradstreet reached, for
9 one reason, because | have little confidence in the
10 testing that was perforned to denonstrate the virus,
11 and the nmanuscript that is published does not
12 provide -- it's mssing a great deal of detail that
13 woul d all ow one to evaluate it rigorously.
14 Q VWhere was this paper published?
15 A It was published in the Journal of the
16 Ameri can Col | ege of Physicians and Surgeons.
17 Q And what type of journal is that? |Is that
18 an i ndexed or a non-indexed journal ?
19 A It's a journal that's produced by the
20 American Col | ege of Physicians and Surgeons and
21 distributed to their nenbers. It is a non-indexed
22 journal, which neans that it is not searchable by the
23 public search engines. You can find it by
24 specifically going to the Arerican Col | ege website,
25 but you do not find it when you use the traditiona

Heri tage Reporting Corporation
(202) 628-4888



Case 1:98-vv-00916-TCW Document 203 Filed 06/11/08 Page 56 of 321

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

1838
WARD - DI RECT

medi cal scientific literature search engines like
PubMed or the others.

Q VWhat are the prinmary reasons, generally, for
a journal not to be indexed?

A Well, there are really only two reasons;
that the journal is brand new and has no track record
of publishing rigorously evaluated science, or it is
consi dered by the scientific community not to publish
rigorously revi ewed science, and therefore, not of any
use to the nedical scientific conmunity, and therefore
not i ndexed.

Q Now, Doctor, is this a new journal?

A No. As far as | know, the journal has been
around for decades.

Q I wanted to nobve on to gut testing for
measl es virus.

A If I coul d?

Q Certainly.

A If a colleague were to cone to nme with brand
new, never before described in nman, observations, as
Dr. Bradstreet and his col |l eagues are purporting to
have di scovered, that would shift a whol e paradi gm and
possi bly explain a nysterious illness, in this case
autistic spectrumdi sorder, ny advice to Dr.

Bradstreet would not be to publish it in the Journa
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of the Anerican Coll ege of Physicians and Surgeons.
That kind of landmark study, if indeed it is
a true study, if the results are reliable, should be
targeted nore at Nature, Science, Journal of Cinical
I nvestigations, the high inpact journals where, you
know, that kind of finding should be published. So it
is scientifically to me very odd that this work was
publ i shed in a non-indexed journal.

Q Okay. Now we'll nove on the gut testing for
the neasles virus. Now, nearly all of Petitioners'
experts, if not all of them rely heavily on
assertions that neasles virus was present, neasles

virus RNA was present in Mchelle's gut, correct?

A That's correct.

Q And this is the testing by Unigenetics?

A That's correct.

Q And Dr. O Leary used PCRto run the testing?
A That's correct.

Q Is this a testing nethod you are personally

famliar with?

A Yes.

Q Now Dr. Hepner discussed PCR at sone | ength,
and Professor Bustin is certainly going to discuss it
|ater on today, so | don't want to duplicate too nuch
here. However, in her discussion of PCR Dr. Hepner,
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was there anything you wanted to clarify or add to Dr.
Hepner's outline?

A | thought Dr. Hepner did a very good job of
sumari zi ng the mechanics of PCR and explaining in an
under st andabl e way how PCR works. | also thought she
was appropriately cautious in her interpretation of
her own data that she's produced with Dr. Wl ker,
where she very specifically characterized these data
as prelimnary, unblinded, and uncontroll ed.

Q Now, what are sone of the vulnerabilities of
PCR? And | believe we are noving on to slide 14.

A Wll, if | had -- if | were to take issue
with any part of Dr. Hepner's testinony, it would be
in leaving the inpression that PCR is sonmehow a
magi cal |y sensitive technol ogy where you wal k in, put
the sanmple in the machine, press a button, and you get
truth out the other end. For those of us who have
struggled with PCR in our research and our diagnostic
| aboratories, we would all wish that that were true,
but it is not.

PCR, |ike any other technol ogy, is
vul nerabl e to a nunber of vagaries, some of which can
be dealt with and others of which are problematic even
in the best of labs. So specifically, and Dr. Bustin
is going to talk about this in nmuch greater detail so
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1 I"mjust going to touch on the surface, the quality of
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1 the RNA used is really critical; where you derive the
2 RNA from whether you derive it fromfrozen tissue or
3 fresh tissue, because RNA is powerfully, is remarkably
4 | abil e conmpared to DNA
5 DNA, if | were to do a PCR reaction with ny
6 machine in this roomat this tinme and open a tube, and
7 probably not even have to blowon it, so that if |
8 have a PCR reaction in nmy tube and I blowon it, this
9 room woul d be contaminated fromnonths to years with
10 those little pieces of DNA, because DNA is renarkably
11 stabile. RNA is just the opposite. It is remarkably
12 | abile, and so the quality of the RNA that you use to
13 generate your data is critically inmportant, and so
14 determ ning what the quality of your RNAis is
15 essential to the validity of your results.
16 VWhat | just nentioned about opening a PCR
17 reaction in your lab, or your courtroom is probably
18 the largest Achilles' heel of PCR, because
19 contam nation is very frequent even in the nost
20 compul sive of labs. Each reaction, | said
21 "bazillions,' but in fact a quick calcul ati on cones
22 out to 2.7 trillion copies with a 38 to 40 cycle PCR
23 reaction, starting with one copy. |If you start with a
24 t housand copies, then you' re up into nunbers that |
25 don't even know the nane for, and so you have ny
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"bazillion.'

You just have massive anmounts of DNA that
are produced in a single PCR reaction, and so all | abs
have to be conpletely compul sive about dealing with
all aspects of contam nation, and very rigorous in
their standard operating procedures for dealing with
that inevitable contam nation. |f one doesn't have
the SOPs to anticipate the contam nation, one cannot
produce reliable results.

There are nany strategies that one can use,
doing anplifications in different roonms, putting in
enzynmes that degrade the DNA, many different things
can be used, but to ny reading of the Unhl mann paper,
not all of these procedures were satisfactory, and Dr.
Bustin will go into nore detail.

The specificities of the priners and probes
is critical. |If you do not have probes that are
absolutely specific, if you do not have priners that
are absolutely specific for the target you are
anplifying, then you will generate m sinfornmation
rather than information, and one has to be conpletely
compul sive in evaluating your -- any PCR assay as you
are developing it, to nmake sure that the results are
internally consistent and do not generate false
positive results. That neans you have to use your
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1 best tools possible for testing the specificity of
2 your assay, and in PCR, that nmeans sequence data
3 The last thing is you have to maintain a
4 heal t hy skepticism This is not press button, get
5 truth. You have to use your controls. You have to
6 st andar di ze your operating procedures and your
7 anal ysi s, because you can also jigger the results by
8 doi ng things post hoc. You can get your results, you
9 can nmove things and change the result from positive to
10 negative and negative to positive, by manipulating the
11 data on the machine after the result is produced.
12 And so, every avail able nmeans has to be used
13 to confirmthese results.
14 Q Now, is it easy to interpret PCR data?
15 Maybe this is the next slide. 15?
16 A Wel |, absolutely not. As we discovered in
17 our work trying to optimize the prinmer pairs that were
18 generated by Unlmann et al. in their publication, the
19 data is really sinple to generate, but interpretation
20 requi res expertise and rigorous naintenance of
21 standard operating procedures for the anal yses as
22 well. As we've nentioned, you need care in
23 probe/ primer selection, appropriate controls, assay
24 optim zation, including |ots of the machi ne paraneters
25 -- even nminor changes in machine settings
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can change your result frompositive to negative --
and we've already nentioned the strategies for
m ni n zi ng contam nation

Here are just two exanpl es of the kinds of
data that you would get fromthe machi ne where you
woul d get a signal. And so here you have your
positive control is giving you what's called a nelt
curve. The PCR, in some of the real-tinme PCR
mani pul ati ons, you can generate what's called a nelt
curve, and that is the tenperature at which the two
pi eces of DNA that have been anplified will break
apart.

The closer they are to being identical --
each segnent of DNA has a specific tenperature at
which it will break apart, and so you can neasure the
tenperature at which it breaks apart, and that is a
good indication that you are | ooking at the sequence
that you think you are looking at. And so here is the
control nelt curve tenperature, so this is tenperature
on the X axis, and here you have the nelt curve
anal ysi s, and here you have an unknown that is giving
an identical nelt curve.

So the nmelt curve in this specific exanple
is yielding the expected result, and so that would
tend to give you sone nore confidence in your result.
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1 However, you shouldn't stop there. You should then go
2 on to a gel, and using a DNA | adder to assess the size
3 of the gel. So this is a |adder that is nmade up of

4 different specific-sized DNA pieces, and this one here
5 is at 200 base pairs. So anything above this would be
6 hi gher than 200, and anything below this would be

7 | ower than 200

8 And in this specific anplification, we were
9 | ooki ng for a product that was approximately 150 base
10 pairs in size, and you can see that the positive

11 control using the Unlmann priners, in this case |

12 think this was for F-gene, it gives you a band.

13 However, it also gives you this blurring, this nmessy
14 band, which suggests that there is some nonspecific

15 anplification. That's a good indication that maybe

16 your primers aren't perfect or your assay is not fully
17 optim zed.

18 Here is an exanple of a sanple where we had
19 the correct nelt curve, but when we took that
20 anplified DNA and ran it out on a gel to ook at how
21 big it was, there was no band at the expected size.
22 So even though it had the correct nelt curve, it
23 didn't have the correct size band, and therefore was
24 unlikely to be the product that we thought we were
25 anplifying
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1 Q Was Uhl nann bl i nded?
2 A No. To nmy know edge, there was no blinding
3 in the Unl mann st udy.
4 Q Now, is it accurate to say that PCR can be
5 used both as a research tool and also as a diagnostic
6 t ool ?
7 A Yes. Alnpst all assays start out as
8 research tools, and once they are optimzed and
9 carefully controlled and you have a great deal of
10 experience with them they can be successfully
11 translated into a diagnostic tool. And severa
12 conmpani es have done this quite well for HV,
13 chl amydi a, gonorrhea, and so on. These are standard
14 PCR- based t echnol ogi es.
15 Q VWhat precautions nmust be taken if you are
16 using it as a diagnostic tool?
17 A Wel I, you have to be absolutely certain that
18 you are getting what you think you' ve got. You have
19 to have enough experience with it to be one hundred
20 percent certain that when your machi ne, when you press
21 the button and you have foll owed all of your standard
22 operating procedures, that when you press the button,
23 the data that will cone out will in fact be true and
24 valid as a diagnostic test.
25 Q Now, woul d you describe the Uni genetics
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tests that you saw for Mchelle Cedillo and that have
been di scussed as a research tool or a diagnostic
t ool ?

A VWell, | would have characterized it
primarily as a research tool, but in the case of
Mchelle Cedillo, it's clearly being used as a
di agnostic tool.

Q Now are you aware of published papers
provi di ng nmol ecul ar i nformati on about a |ink between
MVR and auti sn?

A Well, as far as |'"'maware, there is only the
Uhl mann paper, a very simlar paper with identical
authors in reverse order in the sane journal, |ead
author Martin. It's unclear if that is the same
group, the sane data, the same study, as a duplicate
publication. | don't know There's nuch | ess detai
in the Martin paper. And a small study by Kawashi ma
where they used a slightly different PCR technique in
a small nunber of children with autistic spectrum
di sorder.

Q This is another area | don't want to
duplicate too much with Professor Bustin, but are you
aware of concerns that were raised about the Uhl mann
paper in particular?

A Well, yes. | think there have been a nunber
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of concerns rai sed about the Unhl mann paper, and
specifically, when Dr. Afzal tried to identify neasles
genoni ¢ sequences in peripheral bl ood nononucl ear
cells of children with autistic spectrum di sorder, he
was unable to find them And our own studies, where
we tried to replicate aspects of the Uhl mann and the
Kawashi ma assays, we were unable to replicate their
findi ngs.

Q So let me be clear. Your own | ab designed
in an effort to replicate Uhl mann's work?

A Well, we tried to get data that woul d be
informative to the question of whether neasles virus
can persist in the tissues of autistic spectrum
di sorder children.

Q Now, what are PBMCs and why did you target
t hen®

A Wel I, our study, like that of Dr. Afzal's,
targeted peripheral bl ood nononucl ear cells. PBMCs
are what's |l eft over when you take out the red bl ood
cells, platelets, and the neutrophils fromthe
peripheral blood. They are conposed primarily of
macr ophages, dendritic cells and | ynphocytes. Al of
these cells are susceptible to in vitro and, we
presume, in vivo infection with neasles virus and
nmeasl es vacci ne strain virus.
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Q Ckay. So to be clear, you had reasons to
think that finding neasles virus in the gut was
simlar to finding neasles virus in bl ood?
A Wel I, Kawashima actually reported that he

found -- Kawashima targeted peripheral bl ood
mononucl ear cells in his study, and he reported
finding nmeasles virus genonmic material in 30 percent,
so three out of the nine sanples he studied. So one
of the two studies where this has been reported
specifically used PBMCs.

In addition, Dr. Bradstreet, in his article
that we just discussed a nmonment ago, reported that
peri pheral bl ood nmononucl ear cells were targeted and
in at |east one out of the three children, neasles
virus genomic information was identified, so again,
that woul d be 33 percent, and in Dr. Kinsbourne's
testinony, he said very clearly that if neasles virus
is replicating in the gut and it's in the brain, it
moves bet ween those two places in the bl ood.

There is every reason to expect that if a
measles virus is replicating in the gut, and there is
inflammation -- inflammati on neans white bl ood cells.
It neans inmmune cells. So if there's neasles virus
replicating in the gut and the inmmune cells are com ng
into deal with the inflanmation, there is really no -
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1 - and those immune cells are fully susceptible to

2 infection with neasles, there's no way to hypot hesi ze
3 that the virus doesn't get fromthe inflamed and

4 infected gut cells into the i mmune cells.

5 Those i mune cells, by their very nature, do
6 not stay put. That's not their job. Their job is to
7 move and alert other tissues in the body, and so the

8 macr ophages and sone of the other cells would be

9 expected to nove to other parts of the body, therefore
10 carrying the replicating nmeasles virus in their

11 cytopl asm maki ng the peripheral blood nononucl ear

12 cells a very adequate tissue to test this hypothesis.
13 Q And what were the results of your study?

14 A Well, they were interesting in severa

15 respects. And | won't go through in any detail, but
16 the nost interesting aspect | think is that when we

17 | ooked at control versus autistic spectrum di sorder

18 children, and their PBMCs, and we foll owed rigorous

19 standard operating procedures for the eval uation of
20 the positive results that we got, we found that the
21 Uhl mann priners, and this was across the board, the H,
22 F and N priners gave us a |l ot of nonspecific
23 anplification.
24 They gave a signal in alnost all of the
25 cases when we | ooked at the nmelting curve, both in the
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controls and the ASD children. However, many of these
positives fell out when we | ooked at nelting curve, so
they were not anplifying the appropriate sequences.
When we | ooked at nelting curve, nany of themfel

out, but not all of them So we had signal in the
machi ne that yielded a good nmelting curve. Wen we
took it further and took those DNA fragments and ran
themout on a gel, we found that in fact, many of
these actually proved to be negati ve.

So on the control side, we went down this
far and we found none of the anplicons were of the
correct size, suggesting that these results had been
fal se positives, but on the autistic spectrum disorder
side, in these PBMCs, we actually were left at this
point with 3 out of 42 of the children having a signal
that appeared to be good signal in real-tine PCR the
correct nelting curve, the correct size that we were
anticipating by the gel.

And if we had stopped at this point and not
conpl et ed our standard operating procedure of
anal yses, we woul d have reached concl usions that were
very simlar to those of Kawashima. W would have
said 3 out of 42 individuals with ASD have circul ating
measl es virus in their blood, conpared to zero out of
17 in the controls.
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1 Q Now can you briefly explain the difference

2 bet ween probe versus dye-based PCR? W're at slide

3 17.

4 A Right. W did not use an identical PCR

5 strategy to either Kawashima or Unlmann. |In the case
6 of Uhl mann, we didn't use gut biopsy tissue. 1In the

7 case of Kawashima, their |ab uses nested PCR, we used
8 a nodified real-time PCR. In the Unhl mann case, they

9 used a probe-based PCR assay, and we used a PCR assay
10 that has a different detection system

11 So very briefly, and you will have seen this
12 descri bed by Dr. Hepner, but the difference is that in
13 the Uhl mann assay, the priner runs along and nakes a
14 new copy, and in the running along, it hits a prinmner
15 that is -- it hits a probe that is fluorescently

16 | abel ed, and as the primer hits the probe, it destroys
17 the probe, resulting in the rel ease of the fluorescent
18 mol ecul e that tells you that the DNA i s being

19 anplified.
20 | f used properly, probe-based PCR assays can
21 be very, very specific, very powerful. W used a
22 slightly different PCR technol ogy where we sinply put
23 in a dye that binds to doubl e-stranded DNA. So the
24 nmor e doubl e-stranded DNA we had, the nore dye that
25 fluoresced, because this dye is not shining when it is
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not bound to doubl e-stranded DNA, and it shines when
it sticks itself in or intercalates into the DNA

W used the sane prinmers, and we used
essentially the same machine. W used slightly
different technol ogies for detecting the end products.

Q Now, getting back to when you were worKking
t hrough and you got to a point where your results
appeared on their face to be sonewhat simlar to what
Kawashi ma found, did you then sequence?

A Yes. The standard operating procedure that
we had in place prior to starting these studi es was
that any positive results that nade it through our
anal ysis woul d actually, would then be cloned and
sequenced, because cloning and sequencing is the gold
standard. That is the absol ute guarantee that you
know you are anmplifying the correct piece of DNA

And when we did that, what we di scovered was
that all of the gene products with the Uhlmann F, N or
H primers that we used, that had correct nelting curve
and correct anplicon size, when we actually went
through the fairly | aborious process of cloning and
sequencing them were actually human genes. In no
case did we find neasles virus genomc naterial.

Q Slide 19, please?

A Qbviously, as a logical question to ask, is
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1 if -- and | assune that the Unhlmann priners were
2 designed in good faith. |If one is using a set of
3 primer pairs that you have designed in good faith that
4 target the neasles virus genonme, why woul d you get
5 nonspecific results? Wll, we now had the human genes
6 anplified, and so we had the sequences. And we were
7 able to ask a very sinple question: Do the Uhl mann
8 primers, would you predict that the Uhl mann primers
9 m ght actually stick to this human genetic
10 i nformation?
11 And when we did that, we found with varying
12 degrees of honology that in fact, for exanmple, the F-1
13 primers that we used, that there was 65 percent
14 honol ogy if you | ook at the whole primer, but actually
15 85 percent honology if you | ooked at the business end
16 of the primer, because this is where the DNA is going
17 to be anplified from so it's critical that this part
18 of the prinmer stick to the underlying DNA sequence.
19 So we had 80 to 85 percent honol ogy between
20 these prinmers that were supposed to be targeting
21 nmeasl es, but were in fact also not bad as priners for
22 this particular human gene. This is at |east one
23 possi bl e expl anation for why we were getting those
24 blurry bands and why we were getting the incorrect
25 melt curves, because we believe that several of the

Heri tage Reporting Corporation
(202) 628-4888



Case 1:98-vv-00916-TCW Document 203 Filed 06/11/08 Page 74 of 321

1855
WARD - DI RECT

1 Uhl mann priners are in fact yielding nonspecific
2 results.
3 SPECI AL MASTER HASTI NGS: Can you explain
4 what honol ogy neans?
5 THE WTNESS: Ch, I'msorry. Honol ogy neans
6 identity. So that you really want these prinmers to be
7 identical to the sequence that you are targeting. So
8 a perfectly honol ogous priner would have the sane
9 nucl eoti des at each one of these positions. So here
10 you have a T and a T. So here's the genom c sequence
11 you are targeting, here is the prinmer sequence. So
12 you have TT, that's a perfect match.
13 Agai n here, you have AA, AA. But these are
14 nonhonol ogous. You have an A versus a G then a G
15 versus an A. In theory, you want your priners to be
16 perfectly honol ogous to a uni que sequence of DNA found
17 only, for exanple, in this case, in neasles virus.
18 In the case of the Unhl mann priners, they
19 were close in their degree of honol ogy to severa
20 human genes, which would nean that if you didn't
21 rigorously optimze your assay conditions, you could
22 get the primers binding to non-neasles genes, and the
23 anplification of non-neasl es sequences, which is what
24 we' ve denonstrated by sequencing the DNA bits that
25 were anplified
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Q So to summarize, if I'munderstanding this

correctly, when you sequenced, you discovered that
what was anplifying was not neasles virus?

A That's correct.

Q Ckay.

A W were getting signal that | ooked good.
The real -time PCR machi ne said, you' ve got mneasles
virus here. The nelt curve analysis said, you' ve got
nmeasl es virus here. The band size said the sanme
thing, but all of those are not the gold standard,
because you can have exactly what we found. You can
have things that |look |like they are correct, but when
you apply the gold standard sequenci ng, they are
erroneously anplified bits of human DNA

Q And let me be clear. Cold standard neans?

A The best.
Q In that, you're referring to sequenci ng?
A Sequenci ng. Wen you are devel opi ng a PCR

test, you have to sequence.

Q How long did it take your lab to generate
t he sequencing information?

A A year and a half and a ot of tears on the
part of ny graduate student who did this work.

Q To your know edge --
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1 A It's very frustrating to try to blunt-end

2 cl one PCR
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1 products.

2 Q To your know edge, has Uhl mann ever

3 publ i shed sequencing from his 2002 paper?

4 A To ny know edge, he has not.

5 Q And you, to be clear, you published the

6 results of the study you just described?

7 A Yes, these results were published in

8 Pedi atrics at the end of 2006.

9 Q Now, Dr. Hepner discussed in her report and
10 in her testinony that conparing PCR results from gut
11 tissue to PCR results fromPBMCs is |ike comparing
12 apples to oranges. And that's slide 20.

13 A And -- well, the DNA naterial in the body is
14 the same whether you're a liver cell or a brain cell
15 Primers that are designed to target DNA based on |iver
16 DNA will amplify brain DNA. There really is no

17 di fference between the genetic information that's

18 avail able to a PCR nmachi ne, dependi ng upon the tissue
19 you're | ooking at.

20 Since our assays, |ike the Unhl mann assays,
21 target RNA, which is the nessage formin the human

22 body, and in this case also the viral RNA, there are
23 tissue differences, there can be tissue differences

24 bet ween the expression of host-RNA. So the brain does
25 not produce all the sane proteins that the gut does,
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and to produce those proteins, they have to nmake their
own restricted set of RNA, because you need to nake
the RNA to nmake the protein.

So it is possible that you could generate a
set of primer pairs that is targeting RNA that woul d
work in one tissue but would not work in another
tissue. That makes sense. However, if a primer pair
gives nonspecific results in any tissue, then it is
suspect in all tissues.

Q Now, setting that aside, good rationale, but
why didn't you just conpare apples to apples, or at
| east according to Dr. Hepner?

A Wel |, because | would not have requested of
my ethics commttee and they woul d not have granted
perm ssion to perform endoscopi c bi opsies on nost of
our children with autistic spectrumdi sorder. They
woul d consider themto be nedically unnecessary
procedures, a fact that Dr. Krigsman hinsel f

confronted in his New York practi ce.

Q Nevert hel ess, have you al so used these
primers --
A By the way, that was the sanme rationale for

Dr. Afzal not targeting the gut materials of ASD
children. H's ethics conmttee al so would not permt
himto do what were -- he would not ask and he woul d
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not have received perm ssion to do that study.

Q "Il re-ask the question now.

A Sorry.

Q Nevert hel ess, have you al so been able to use
these primers on gut tissue?

A Yes, in fact, the original intent, Yasnin

D Souza's original master's thesis project was to test
bi opsies fromchildren with inflamuatory bowel disease
and conpare themto controls. And we did the ASD
study first because we got access to those specinens
first through Dr. Fonbonne's funded study. W got
perm ssion to use those sanples first. It took us

| onger to collect the biopsies fromchildren who were
under goi ng di agnosti c endoscopies for inflammatory
bowel disease or conditions that proved not to be

i nfl ammat ory bowel disease.

Q So to be clear, these children had
preexi sting gastroenterol ogi cal issues?

A Yes. Their endoscopy was consi dered to be
medi cal ly required

Q Now what prinmer pairs were used?

A Well, the study was essentially a carbon
copy of what we did with the PBMC in the autistic
spectrum di sorder study, where we took the control
bi opsi es, which were children who had, essentially, a
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di agnosis of inflammtory bowel disease ruled out by
their diagnostic endoscopy, and biopsies fromchildren
who had their IBD diagnosis ruled in by the biopsy,
and we isolated the RNA fromthe biopsy tissues,
essentially, identically to the way that it was

i solated by the Unhl mann and Kawashi ma i nvesti gators,
and used the sane prinmers.

We used the Unlmann F, H and N priners, or
some of the Uhlmann F, H and N prinmers, the Kawashi ma
primers, and our own in-house F-gene assay to try to
identify measles virus genonic material in the guts of
children with | BD

Q And did you encounter any issues?

A The data were very simlar to what we
observed in the PBMC study of ASD children. W found
a lot of positive results in the machine. W found
some that had the appropriate nelt curve analysis, we
had sone that had the correct size on gel
el ectrophoresis, but again, when we blunt-end cl oned
and expressed those sequences, we found themto be
human genetic material, not viral genetic material.

Q So you did sequence this?

A We sequenced it as well, and again found, in
some cases, simlar human genes, and in other cases
dissimlar human genes to what we found in autism
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And were the results published?

The results were published a week ago in
Gut. So they were just released in electronic form at
t he begi nni ng of June.

Q And who funded this research?

A The technical aspects of the work were
funded by the Crohn's & Colitis Foundation of Canada,
a very small grant but very wel come nonet hel ess, and
the collection of the ASD speci nens and contro
speci mens was funded by a grant to Dr. Fombonne from
t he Quebec governnent funding agency. |It's called the
FRSQ

Q Now, Dr. Krigsman and Dr. Hepner di scussed,
bot h di scussed an abstract by Val ker and we were
provided with additional information fromthat poster
| ast week. Have you reviewed those itens?

A Yes, | have.

Q Does what you reviewed all ow you to have
confidence in what they were presenting?

A Well, | think it should be obvious to the
Court that Dr. Hepner herself characterized this study
as prelimnary, uncontrolled and unblinded, and so if
one gives Dr. Hepner the benefit of the doubt, | think
that the nost that can be said about these
observations is that they are potentially interesting,
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1 but they would have to be subjected to nuch nore
2 rigorous scrutiny before they were accepted.
3 Q Now how does the scientific community view
4 abstracts?
5 A As interesting ideas by and | arge.
6 Q Now, on that topic, have you ever made a
7 presentation or prepared an abstract concerning
8 testing on gut tissue?
9 A A case in point, the project for
10 identification of neasles virus genomc material in
11 gut biopsies of children was started al nost two years
12 before Yasmin D Souza cane to nmy lab as a nmaster's
13 student. It was started by a sumrer student, a
14 medi cal sumer student, where we got a small nunber of
15 gut biopsies fromadult and pediatric
16 gastroenterol ogists at MG I, and we designed a set
17 of prinmers that were not the Unhl mann prinmers because
18 they were not yet available in the literature.
19 VWat we tried to do was we took all of the
20 sequences of wld-type neasles, vaccine strain
21 measl es, and a bunch of closely related viruses, in
22 the same famly of viruses, and we said, maybe these
23 results are not due to the anplification of neasles,
24 but they are due to the result of the anplification of
25 a closely related but as yet undiscovered virus. And
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it was the perfect study to do with a nedical student
in the sunmer, because it was potentially really coo

that we could identify a brand new virus, and it was

somet hing that coul d be acconplished in a period of a
sunmer .

And so we devel oped a set of what we called
degenerate prinmers, which had -- we selected regions
of these different genes, sorry, these different
viruses, that were as close to as identical as
possi ble, so that in those areas, each one of these
viruses had very cl ose honol ogy. Not perfect, but
they were very sinilar, so that we woul d have a
reasonabl e hope that if we designed a priner that was
cl ose enough to all of these different viruses, we
m ght amplify each one of these viruses, including
measl es, but al so, an as-yet unknown virus that was
closely rel ated.

So our hypothesis was that the gut tissues
of these children might contain either neasles virus
or a closely related virus that was either known or
unknown. These types of primers are called degenerate
primers, and they can anplify -- they are intended to
be not perfectly specific. And so the nedical student
set it out to do this work, and generated sone
interesting results where we believed we had sone
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1 anplification.

2 W were using classic PCR at that tinme, not
3 real-time PCR, and we took sone of themto sequence.

4 And if | renmenber correctly, one out of the two had

5 sequence that was related to neasles, and the ot her

6 one that we succeeded in cloning had sequences that

7 didn"t, that |ooked Iike a param xovirus, but it did
8 not | ook Iike any of the viruses that we had

9 identified that were known. And so we were actually
10 pretty excited that this was interesting new biol ogy.
11 Ri ght around that tine, | was contacted by
12 the Anerican Acadeny of Pediatrics because they knew
13 that we were thinking about working on this, and they
14 said, do you have any data that mght informthis

15 debate? | was invited to present this data, which was
16 presented as, just as what it was. It was a limted,
17 prelimnary study, and perfornmed by a nedical student,
18 and here was our prelimnary data.

19 And in a subsequent nedi cal student sunmer
20 job the followi ng year, we denonstrated to our
21 satisfaction that what the first nmedical student had
22 generated was probably not true, for a variety of
23 techni cal reasons, contam nation, and i nadequate
24 procedures by a relatively inexperienced operator.
25 And so that data was presented as an abstract at the
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Ameri can Acadeny of Pediatrics in prelimnary form
and has never been published because, in fact, it was
wong, as often happens with abstracts.

Q Now, did you later discover that the
abstract you presented had been used by others in the
scientific comunity?

A Wll, yes. | was a little bit surprised at
the Institute of Medicine neeting when | was on the
revi ew panel when Dr. Wakefield actually presented ny
data with his own interpretation, and actually had the
courtesy of thanking me for doing this very inportant
wor k, even though he knew that it hadn't been
publi shed, was prelimnary, and | took pains to
explain to himafter that presentation that the work
hadn't been replicated and therefore shouldn't be used

in the fashion that he was using it.

Q Now, overall, based on your professiona
experience, review of the nedical records, literature,
reports, listening to the testinony, do you place any

reliance on the Unigenetics |aboratory report for
M chell e Cedill 0?

A | do not.

Q Do you think there is any evidence to show
that the MVR vaccine nore probably than not caused
Mchelle Cedillo' s autisn?
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A | do not.

Q Do you think that the MVR part of this
hypot hesi s is biologically plausible?

A At this point, | do not. At sonme point in
the life of any hypothesis you -- well, in the absence
of data, you can hypot hesis just about anything.

So at the initiation of a hypothesis, nmany
things are possible, and all hypotheses have a life.
Sone hypot heses go on to be proved based on data
generated. Sonme hypot heses go on to be disproved,
based on the data generated; and other hypotheses can
never be proved or disproved. Because for exanple,
they are not scientifically enpirically testable.

In this case, | think that the MVR ASD |i nk
to the Petitioners' hypothesis has been di sproved.
Therefore, | don't think there's any -- | think at
this point, | would say that it is not plausible,

bi ol ogi cal I y pl ausi bl e.

MS. BABCOCK: | don't have any further
questions.

SPECI AL MASTER HASTINGS: Al right.

MS. CH N- CAPLAN:  Coul d we just take a quick
break?

SPECI AL MASTER HASTI NGS: Why don't we take
our nmorning break at this point. W'I|l neet back at

Heri tage Reporting Corporation
(202) 628-4888



Case 1:98-vv-00916-TCW Document 203 Filed 06/11/08 Page 87 of 321

1866B
WARD - DI RECT
1 11: 00, 15 minutes from now.
2 (Wher eupon, a short recess was taken.)
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1 SPECI AL MASTER HASTINGS: Al right, we're
2 back from our norning break, and Ms. Chin-Capl an,

3 you'l | be doing the cross exam nati on.

4 MS. CH N CAPLAN:. Yes, Special Master.

5 SPECI AL MASTER HASTI NGS: Do you want to do
6 the pin mcrophone? That m ght be a good idea.

7 M5. CH N-CAPLAN. Is this on battery,

8 because it doesn't seemto be turning on?

9 SPECI AL MASTER HASTINGS: It doesn't seemto
10 be worki ng?

11 MS. CH N CAPLAN:  No.

12 SPECI AL MASTER HASTI NGS:  Ckay.

13 M5. CH N-CAPLAN.  I'mthinking that if we
14 left it on, the battery would be dead. But | don't

15 know if it's battery or not.

16 SPECI AL MASTER HASTI NGS: kay.

17 THE WTNESS: There's one here. Do you want
18 to use that one?

19 SPECI AL MASTER HASTI NGS: Is that one
20 wor ki ng?
21 M5. CHI N-CAPLAN: No, | think it's the same
22 situation. | think we left them on.
23 SPECI AL MASTER HASTINGS: Al right, to
24 those listening in, we're having a bit of a technica
25 glitch here, which we hope to be done with in a
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monent. Al right, go ahead, Ms. Chin-Caplan.
MS. CH N CAPLAN: Thank you, Special Master;

if | wonder over to you, renind me to take this with

ne.
CRCOSS- EXAM NATI ON
BY MB. CHI N- CAPLAN
Q Doctor, you indicated that you can't conpare
wild nmeasles virus to the vaccine strain. |Is that
true?
A No, | think some conparisons are

appropriate. But when tal king about one or the other,
one needs to be specific.

Q Okay, but there are certain simlarities
between the wild strain and the neasles strain, isn't
t here?

A O course.

Q And one of those simlarities is its effect
on the inmune systenf

A There are aspects that are the sane, yes.

Q And you, in fact, have witten an article
about the simlarities between wild virus neasles and
vacci ne strain, correct?

A Absol utely, yes.

Q And you've witten articles on its effect on
the i nmune system correct?
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A I"'ve witten articles on its effects on the
i mune system yes, because there are phenotypic
changes that are neasurable in the cells, isolated
from sonebody with vaccination, and in the function of
some of the inmune cells taken out of the body of a
child follow ng vaccinati on.

Q So Doctor, on page five of your
presentation, which is Respondent's Trial Exhibit
Nunmber 12, you're tal king about imune system bal ance
t here?

A Yes.

Q And you' ve indicated that many popul ati ons
are relatively TH2 biased; and the final sentence was
that there's no evidence that neasles vaccination

causes TH2 devi ation?

A VWhat | said was, clinically relevant TH2
devi at i on.

Q Ckay.

A | also said that in vitro, you can see

changes and you can see changes in inmune cel
function that suggest a TH2 deviation. But the key
there is distinguishing between what you can
denmonstrate in a test tube and what you can
denonstrate in real life

Q So Doctor, in Petitioner's Exhibit 79 --
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woul d you like to give him 79?

MR, MATANOCSKI :  Your Exhibit 797

MS. CHI N- CAPLAN. Yes, Petitioner's Exhibit
79.

MR MATANOSKI: | don't know that we have
your Exhibit 79.

M5. CH N-CAPLAN: Ch, well, then let ne give
it to you.

BY M5. CH N CAPLAN

Q Doctor, this is an article that's entitled,

"Changes in Cytokine Production After Measles Virus

Vacci nati on; Predom nate Production of |L4 Suggests

I nduction of TH2 Response.™ AmI| correct?
A Yes, you've read it correctly.
Q And this was published in 1993, correct?
A Yes, a long tinme ago.
Q Yes, it's good nedicine still, isn't it?
A Excuse ne?

Q It's still good nedicine. Then you
published it with Dr. Giffin, correct?

A That's correct.

Q And you indicated that you were a post-doc
fellow, was that it?

A Yes, that's right.

Q In her | aboratory?
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A Yes.

Q Now you indicated that this would be an in
vitro response, is that it, in the test tube?

A Wl l, these were PMBCs isolated from
children. So yes, it's an in vitro phenonenon.

Q Okay, and Doctor, if you look in the
abstract on page one, the very |ast sentence, "These
data suggest that TH2 cells producing IL4 are
preferentially activated by neasl es vacci ne, and may
contribute to the i mmunol ogi c abnormalities associated
wi th i muni zation for neasles and possibly other vira
infections." Have | read that correctly?

A You have.

Q And you agreed with that statenent when you
wote it, correct?

Yes.

Do you agree with that statement today?
It has a conditional word in it.

Ckay, "may"?

Correct.

o r» O r O >

Now Doctor, if you go to the discussion
which is contained on page 174 -- are you there? It
states, "Alteration of immune cell function can be
detected in nost individuals after vaccination or re-
vaccination with live attenuated neasles virus."
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1 That's what we're dealing with here; a live attenuated

2 neasl es virus?

3 A The question at hand is yes, regarding live

4 attenuated neasles virus vaccine. That's the only

5 vacci ne avail abl e.

6 Q Correct, at least in this part of the United

7 States and perhaps Canada?

8 A In the world.

9 Q In the world -- and then you say, "In this
10 study, we have confirmed the frequency of the defect
11 in PHA-i nduced | ynphoproliferation.” Wat is PHA?

12 A PHA is a nitogen derived froma bean that by
13 chance was di scovered to cause a |large proportion of T
14 cells to proliferate, to divide, in response to that
15 stimul ation.

16 Q Is that an indication of sonme sort of inmune
17 function?

18 A Yes, mtogen responsiveness is a functiona
19 i mmune test.

20 Q Okay, a functional inmune test of anything,
21 or a particular armof the imune systenf?

22 A It's a functional test of cellular imunity.
23 Q Then continuing on with that sentence, "and
24 have shown that this defect is not associated with

25 altered proportions of CD4 and CD8 T cells, but is
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associated with alterations in cytokine synthesis."
Have | read that correctly?
A Yes.
Q So Doctor, if we go to back to your slides,

did you have a slide on total numbers, of CD4s and
CD8?

A It's the first slide.

Q The first slide. Thank you. So, Doctor, if
we go back to the first slide, which is page 3, is
that it?

A Yes.

Q So Doctor, would it be fair to say that they
indicate there is a known total anmobunt of CD4s and
CD8s fromthe sentence that |I've just read to you?

A Wul d you pl ease repeat the question? [|'m
not sure what |'m being asked

Q Certainly. Wth reference to this sentence,
"I'n this study, we have confirmed the frequency of the
defect in PHA-induced | ynphoproliferation, and have
shown that this defect is not associated with altered
proportions of CD4 and CD8 T cells, but is associated
with alternations in cytokine synthesis."

So when we | ook your page three, they're
tal ki ng about proportions between the nunber of CD4s
and CD8s, correct -- a ratio?
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A Right, we were, in the paper, we were
specifically referencing prior work that had purported
to show a change in CD4/CD8 ratio after natura
di sease, and | believe there was one paper wth
vaccination. |'d have to | ook back and find that out.
We did not find that simlar change in proportion.

Q You found sonething different, correct?

A We found that that didn't occur

Q Ri ght, but you also found that there was an
alteration in cytokine synthesis?

A Absol utely.

Q Yes, and when we tal k about cytokine
synthesis, these CD4s and CD8s actually produce
cytokines. |Is that true?

A Yes, they do.

Q Ri ght, and what you found is that the ratio
bet ween CD4s, the actual cell wasn't altered. But
what they were told to produce, the cytokines, were
altered. Am1l right?

A I''mnot even sure what you're asking. But
yes, we found changes in the total production of sone
cytokines in the peripheral blood nononucl ear cells.
But, in fact, sone of those cytokines are not produced
only by a single cell. So extrapolating to which
cell s produced which cytokines is inappropriate.
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1 Q And we haven't done that here, right?
2 A Wel I, you appear to be doing that.
3 Q Ch, but we haven't done it, right?
4 A | guess once warned, you won't.
5 Q That's right.
6 A The techniques weren't available at the tine
7 to do single cell cytokine staining. If we were to
8 replicate that study today, we would have used a fl ow
9 cytonmeter to identify which cells were producing the
10 cyt oki nes.
11 Q So the general statenent that the cytokine
12 synthesis was altered in this paper in 1992 was true
13 then, correct?
14 A I"msure it's still true today.
15 Q Okay, and now nedi ci ne has progressed to the
16 poi nt that you m ght even be able to determ ne which
17 cytokines are affected. Is that it?
18 A Since 1993, which | think is when this was
19 publ i shed, we have al nost trebled the nunmber of
20 cyt oki nes known. So yes, were we to do this study
21 today, we would be able to generate nore information.
22 Q Thank you, and Doctor, when you continue on
23 in that paragraph, it says, "Production of |IL4 was
24 al so increased after in vitro stimulation of vaccinee
25 PBMC with PHA, suggesting that neasles immunization
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had primed T cells in vivo for production of IL4."
Now is IL4 a pro-inflamuatory cytokine?

A No.

Q Is it an anti-inflammatory cytoki ne?

A | don't think nmany people would consider it
to be an anti-inflanmatory cytokine. It does have

effects on regulating the anti body-type responses; but
also allergy and asthma as wel |.

So dependi ng on how nuch of 1L4 you produce,
where you produce it, and in what context, it can | ead
to very inflammatory effects: allergy, asthma, those
kinds of things. |In other circunstances, it may act
to decrease sone cellul ar responses.

Q VWhat cellul ar responses would it decrease?

A That's an inmpossibly -- the answer to that
sinmpl e question is inpossibly complex. The overal
theory, the general theory, is that IL4 and now | L13,
whi ch was not even known at that tine, counter-bal ance
gamma interferon as sort of key regulatory cytokines
in an i nmmune bal ance that plays out between THL, which
is often sinplistically viewed as cellular inmunity,
and TH2, which is sinplistically reviewed as anti body
responses.

One can denonstrate in contrived, but very
i nportant, inbred animal nodels, that if you don't
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have any 1L4 -- or even better, if you don't have any
IL4 receptor, which is what controls both IL4 and IL13
signaling, for exanple, aninmals mssing that receptor
cannot be nmade to have asthma or allergic-type
responses.

So that if you take out that receptor
pat hway, you conpletely elimnate the possibility of a
mouse that mght otherwi se be inclined to nmake an
allergic response to make that response. On the other
hand -- so that would be a good thing.

On the other hand, if you do that, if you
chal l enge that sane animal with an organism for
exanpl e, that absolutely requires a strong anti body
response to elicit good protection. Those animals
m ght get sicker if they don't have that pathway.

So at the level of the inbred aninmal
speci es, one can denobnstrate that knocking out one of
t hese pat hways, either the |IL4 receptor pathway or the
gamma i nterferon pathway, can tip a balance in your
ability to respond to certain organisns in a way that
can harmthe aninmal in the event that they are
chal I enged by a specific type of organi smthat
requires a specific type of response.

Q So Doctor, when you have that inbal ance, as
you call it, and in your paper, you indicated it was
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an induction of a TH2 response, what you're indicating
is that the TH2 I evel is higher than the THL | evel ?
Am | correct?

A No, | was indicating that there was nore
TH2.

Q Okay, so it's out of balance, correct?

A Actual ly, probably for the response to
measl es, that's the perfect bal ance.

Q So it's out of balance. You' ve got alittle
more | L4, less interferon gamma, and isn't interferon
gamma the THL response that is necessary to clear
i nfections?

A Well, even though | said that it mght be
the perfect response, you imediately return to
i mbal anced. In fact, what the body wants and needs to
do is to make an appropriate response; and in sone
cases, the appropriate response is, in fact, a TH2
devi ated response. That is the best response for that
particul ar organi sm

So denonstrating a difference does not
necessarily denmonstrate that it is a nmal-adaptive
difference. It sinply denmonstrates a difference

Q Yes, you're right; and Doctor, w th that
i mbal ance, a skewing towards TH2, doesn't that al so
correspond with the period of maxi numvirem a that you
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woul d see in a neasl es vacci ne?
A The data that we have avail abl e shows that

you initially actually produce a TH1l/2 conbi ned
response which, as you clear the virenmi as, switches to
a TH2 deviated response. But the initial response is,
in fact, not TH2 predomnant. It is a m xed response,
and that's probably a very good adaptive response.

Q Doctor, isn't it true that the period of
maxi mum virema i s approxi mately seven to fourteen
days after an inmunization?

A Well, there are not a |l arge nunber of
studi es that have neasured virem a after vaccination.
But that would be within the timefranme when you m ght
expect to isolate virus fromthe blood. So starting
about six or seven days after, it would be unusual to
isolate the virus after two or three weeks.

Q So the biological, the nol ecul ar aspect of
this corresponds to what's known about virema, and if
we go on further, it probably corresponds with the
clinical course, correct?

A (No response.)

Q Let's take this one step at a tine, okay?
The initial response is THL/ TH2, which is what you
expect to see. That's the nornmal response.

A Correct.
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1 Q MS. CHI N-CAPLAN: And that also --
2 A But I|'"mnot sure that we had an a
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priori expectation. That's what we observed

Q Right, right. And that's still true today,
right?

A Well, | don't think it's been replicated in
any great detail.

Q But it's still true. Nobody has di sproven
it, correct?

A Correct.

Q Ckay, so it's THL/TH2 initially, and then
after a period of time, a skewing toward TH2, correct?

A That's correct.

Q Okay, and the tinmeframe in which there is
the skewi ng of TH2, would that correspond with the
period of maxi mumvirem a after a neasl es vacci ne?

A Yes, roughly.

Q Okay, and since it corresponds roughly to
that, that's also the period that inmuno suppression
begins, isn't it?

A You're mxing wild-type virus and vacci ne.
There's no evidence of inmmuno suppression after
vacci ne, none.

Q Well, doesn't this article indicate that
this can happen?

A It indicates that there are in vitro
di fferences in the PBMC from before vacci nation to
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1 after vaccination. It doesn't say anything about

2 i mMMuno suppressi on

3 Q Ckay, but if you go further into this

4 article, Doctor, on page 174, it says, "This

5 observation may provide insight into the abnormalities

6 of T cell function induced by neasles virus vaccine

7 and possi ble other live virus vaccines.

8 A Ri ght .

9 Q So isn't this true, that fromthis article,
10 your belief is that you can extrapolate fromthis in
11 vitro experinentation to the normal, to a human?

12 A These were human cells.

13 Q Yes.

14 A Yes.

15 Q But going froma test tube into real life;
16 you' re thinking that you would be able to extrapol ate
17 this information and use it in a real life situation
18 Shall | read it agai n?

19 A No, | don't understand what you nean by "use
20 it inareal life situation.” [It's an observation.

21 Q Ckay.

22 A And what had been observed before this was
23 that cells -- science has to be taken in context.

24 What we knew prior to this article being published was
25 that when you took peripheral bl ood nononucl ear cells
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1 out of a child with natural neasles, and we
2 denmonstrated with after a neasles vacci nation as well,
3 that there were a nunber of inmmunol ogic paraneters
4 that were different.
5 That doesn't say anything about a child
6 after vaccination being i muno suppressed. It's an in
7 vitro observation that we went then further to | ook at
8 the cytokine patterns produced by these periphera
9 bl ood nononucl ear popul ati ons, and we could then
10 expl ain, we thought, sonme of the in vitro observations
11 with the denonstration that these cells had different
12 cyt oki ne production patterns.
13 This was not driven by a clinical need to
14 define how children, after vaccination, were
15 i mrunoconpr o sed, because they were not/are not, that
16 we know of, i mrunoconpronm sed
17 So extrapolating to real life, if you nean
18 this observation can be extrapolated to a i nmruno
19 suppressive state in the child, this article says
20 not hi ng about that.
21 Q This article doesn't. But haven't there
22 been earlier articles that | ooked at neasl es vaccine
23 and its effect on inmmune response?
24 A | expect -- well, yes, if you have neasl es
25 vacci ne, you can denonstrate again subtle changes in

Heri tage Reporting Corporation
(202) 628-4888



Case 1:98-vv-00916-TCW Document 203 Filed 06/11/08 Page 105 of 321

1882B
WARD - CRCSS

1 responses to

Heri tage Reporting Corporation
(202) 628-4888



Case 1:98-vv-00916-TCW Document 203 Filed 06/11/08 Page 106 of 321

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

1883A
WARD - CRCSS

specific antigens. There's a clinical prohibition to
usi ng other vaccines within the nonth after taking the
measl| es vacci ne, because the inmmune response to those
ot her vaccines nmight be reduced -- mght. But that's
also true for other viral infections -- I'msorry,
other live viral vaccines.

Q Wasn't there an earlier article dating from
maybe the 1960s or the 1970s by Firestone, which
di scovered that when you admi ni ster a neasl es vacci ne,
a person loses his reaction to tuberculin?

A There is. Absolutely and, in fact, a better
paper is Kawashima -- no, Kawashi ma Takashira, who
worked with Dr. Giffin, where they | ooked at |oss of
PPD responsi veness follow ng natural disease.

Q Yes.

A Absol utely, there are changes in imune
cells follow ng natural neasles and follow ng the
vaccine. But the PPD is used as an indication of
i mrunol ogi ¢ menory to tuberculosis. There is no
evi dence that neasl es virus vaccination has any
clinical inpact on reactivation, expression or
mani festations of clinical tuberculosis. So it is an
observati on of a change of no apparent clinica
signi ficance.

Q So Doctor, if sonmebody who had previously
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1 reacted to a tuberculosis test suddenly lost his
2 ability to nmount a reaction to a tubercul osis test
3 after neasles vaccine, there's no concern about this
4 person's i munity?
5 A None what soever, because in clinica
6 experience, we have vast experience wth individuals
7 who have -- well, a third of the world's popul ation,
8 me included, since | ran a TB ward in a refugee canp,
9 have been exposed to tubercul osis. There would be no
10 hesitation to admi ni ster nmeasles vaccination to an
11 i ndi vi dual who had a known prior exposure to
12 tubercul osis and currently had | atent TB.
13 Q Okay, and Doctor, you're famliar with the
14 Institute of Medicine, 1994 edition, aren't you?
15 A | am
16 Q | think you' re cited in this.
17 A | am
18 Q Doctor, I'mafraid | don't have another
19 copy. So I'mgoing to wander over to you. For the
20 Court's benefit, this is on page 64 of the 1994
21 edition of 1OM Adverse Events Associated with
22 Chi | dhood Vacci nes.
23 SPECI AL MASTER HASTINGS: I'mquite famliar
24 with the docunment. | don't have ny book copy here.
25 But there's a copy -- well, | don't know, is there a
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1 copy of that in record
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of the case?
MS. CH N-CAPLAN. | don't believe so,
Speci al Master.
SPECI AL MASTER HASTI NGS:  Ckay.
MS. CH N CAPLAN  Ckay.
BY MS. CHI N- CAPLAN
Q Now Doctor, |I'mgoing to ask you to | ook at

page 64 of this book, and I'mgoing to read over your
shoul der, and please let me knowif |'ve read
i ncorrectly, okay?

"It is also well known that many natural
viral infections, particularly neasles, can
tenporarily suppress conponents of the inmune system”
You're cited here.

"And there have been concerns that live
attenuated viral vaccines mght have a simlar effect.
Soon after the live attenuated neasl es vacci ne was
devel oped, it was shown that inmmunization tenporarily
suppressed the del ayed-type hypersensitivity skin test
response to purified protein derivative." That's the
tuberculin test, correct?

A Correct.

Q "An index of cell mediated i mMmunity to
mycobact eri um t ubercul osis; the suppressi on was,
however, |ess consistent and | ess prol onged than the
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followi ng natural neasles infection, presunably
because of the attenuation of growmh of the vaccine
virus at all levels." Have | read that correctly?

A Yes.

Q Then it says, "Other viral vaccines, both
live attenuated and inactivated, have been shown to
have simlar, though often mld and inconstant
effects, on skin test responses to various antigens."”
Have | read that correctly?

A Yes.

Q "I'n addition, nore studi es have shown t hat
after neasles i muni zation or re-immuni zation, certain
| ynphocytic functions such as the ability to replicate

when stimul ated with phyt ohemaggl utin”

A PHA

Q PHA.

A Easier to say.

Q Thank you -- "or to excrete certain

chenotactic factors are mldly but nmeasurably

depressed; and the nunmber of CD8 positive |ynphocytes

falls slightly.” Have | read that correctly?
A Yes.
Q So overall, 1OM accepts that neasles vaccine

can cause a tenporary suppression of the immne
system doesn't it?
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A Can you read ne the section where it says
that this results in clinically relevant inmune
suppression? |f one has clinically rel evant inmmune
suppr essi on, one expects effects; not isolated in
vitro observations or a transient depression of a
cut aneous hypersensitivity response.

The huge difference here is taking these
observations and trying to link themtogether into a
clinically relevant state of imune suppression. All
of these effects are fairly transient. They are --
natural neasles is inmmuno suppressive. There is no
evidence in the literature, that | amaware of, that
despite these subtle changes in immune cell function,
that there is any clinically rel evant i mmune
suppression in a child that receives neasl es vaccine.

Q So your interpretation is that even when you
| ose your response to a tuberculin test, that that's
not an indication that you re nore susceptible to
i nfections?

A The proof is in the fact that these children
who transiently lose their tuberculin skin tests do
not release their latent tuberculosis and, therefore,
the clinical facts are very clear. There is not a
rel evant | oss of inmune protection froml atent
tubercul osis follow ng nmeasl es virus vacci nation.
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1 Q So your interpretation of what | just read
2 is that children who have suppressed i mmune,
3 i mrunosuppr essi on don't have any clinica
4 abnormalities?
5 A | conpletely disagree with the statenent
6 that these children have inmunosuppression. Wat they
7 have is a transient loss in their tuberculin skin
8 test.
9 There are lots of people wal king around with
10 | oss of tuberculin skin test responses foll ow ng
11 varicella, following natural infection with a wide
12 range of other things; and none of these people,
13 i ncl udi ng those who receive nmeasles virus vaccinati on,
14 crash with tubercul osis.
15 It is aclinical test that can be perforned.
16 It does not appear to have any clinical relevance
17 followi ng vaccination. |If an individual were, for
18 exanple, to receive -- |1'd be willing to be large
19 anounts of noney, although | don't have any.
20 Q Nor do 1I.
21 (Laughter.)
22 THE WTNESS: That if one were to have --
23 that if Mchelle Cedillo were to have been exposed to
24 tuber cul osi s, although she does not need nore probl ens
25 -- if she had been exposed to tubercul osis as a young
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1 child, | can guarantee you that Mchelle Cedill o would
2 have | ost her PPD response
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followi ng steroids, Inmuran, Rem cade, and Humra.

BY MS. CHI N- CAPLAN

I don't think there's any doubt about that.
| don't think there is either.

Right, right.

> O » O

So in those conditions, that's one of the
maj or conplications of the anti-TNF therapies. You
| ose things like del ayed-type hypersensitivity
responses, and you reactivate |atent tubercul osis and
ot her diseases. You become nore susceptible to the
ot her di seases.
The proof is in the clinical phenotype.

There is no clinical phenotype of imrunosuppression
foll owi ng neasl es vacci nation, even though one can
measure a nunber of changes in inmune cell function,
transiently foll owi ng vaccination. They're very
di fferent things.

Q Now Doctor, it's also understood that with
the wild-type neasles, that the period of
i mmunosuppressi on seen with wld-type neasles can | ead
to the devel opnent of opportunistic infections. Isn't
that true?

A Yes, it's believed that the comnbi nati on of
t he damage done by the virus, plus the inmno
suppressive effects of the virus result in a period of
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increased risk to a range of opportunistic infections.
Well, they're opportunistic in the case of neasles.
They' re not the classic H V opportunistic infections.

Q Yes, understood; and in your opinion, does
that include al so neasles vacci ne? Does neasles
vacci ne, with the known i munosuppression that it
causes, lead to the devel opnent of opportunistic
infections in a child?

A | have to reiterate, because you keep saying
t hat neasl es vacci ne causes i mmunosuppr essi on, that
there is no clinical evidence that measles virus
vacci ne causes i munosuppressi on; and, therefore, no,
there is no clinical evidence that measles virus
vacci nation results in enhanced susceptibility to any
organi sm

Q Now Doctor, you're famliar with the VAERS
systemhere in the United States, aren't you?

A In fact, excuse ne, the only really good
evi dence that we have, we would argue, is in directly
the opposite direction.

Because foll owi ng neasl es vaccination, the
reason that we do not vaccinate individuals with, for
exanpl e, other live attenuated viruses, the other
vacci nes like yellow fever vaccine, after neasles, is
because the antiviral state initiated by the virus
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m ght actually decrease the ability of the other
vaccine strains to replicate and grow and i nduce an
i mmune response. It is not because there is a fear
that those live virus vaccines night actually over-
grow and cause probl emns.

So in the only clear-cut exanple of one
event followed by another -- two infectious events,
two live viruses -- prior receipt of neasles vaccine
does not cause problems with the control of the
subsequent |ive virus, because of i mmunosuppression.
It actually causes probl ens because of the anti-vira
state that is generated that linmts the replication of
the subsequent viral vaccine.

Q Okay, now we were discussing the VAERS
systemhere in the United States. Are you famliar
wthit?

A I wasn't discussing it.

Q Ch, | was.

A It has been di scussed before, yes.

Q Let us nove into the VAERS system just very
briefly. You know that there is a passive reporting

system a surveillance system here in the United

St ates.
A Yes, I"'mwell aware of it.
Q Is there a conparable systemin Canada?
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A Yes, there's a conparabl e passive
surveillance systemthat's run by the provinces and
ineffectually -- oh, I'mgoing to get in trouble for
saying that. It is increasingly effectively
adm ni stered by the Federal CGovernnent.

Q It has it's limtations.

A | really hope they're not |istening.

(Laughter.)

THE WTNESS: Up until very recently, it
hasn't been very effectively adm nistered by the
Federal Governnent.

SPECI AL MASTER HASTI NGS: Speak into the
m ke, Doctor.

THE WTNESS: They're allowed to retract
stuff; can I?

(Laughter.)

BY M5. CHI N- CAPLAN

Q Well, it's a passive system |Is that it?

A It's a passive system yes.

Q And there are limtations associated with
passi ve systens, right?

A We actually have two systens. W have the
only active system that I'maware of, in North
America, called the Inpact System that covers about
80 percent of admissions to tertiary care pediatric
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1 hospitals. It's an organization of 12 or 13 tertiary
2 care pediatric hospitals, where there are designated

3 nurses that seek out and evaluate a specific set of

4 clinical presentations that could plausibly be

5 associated with vacci ne adverse events.

6 Q Ckay.

7 A So nost of it is passive.

8 Q So that's the Inpact systemthat you' re

9 referring to; is that it?

10 A That's correct.

11 Q Now Doctor, with Inpact, isn't the criteria
12 to deterni ne whether an adverse reaction is related to
13 a vacci ne determ ned by whet her that reaction could

14 occur in its natural state? Should | rephrase that?
15 A Wul d you rephrase that? | don't understand
16 t hat.

17 Q Let's assune it's neasles. Under your

18 system if measles can all ow the devel oprment of

19 opportunistic infections, isn't it presuned that
20 vacci ne strain can do the sane thing?
21 A Well, first of all, I"'mnot a nenber of
22 Inmpact. So | don't know. | was a reviewer of the
23 I npact systemfor their funding renewal in 2001/2002,
24 and | don't recall any statement of principle of that
25 nature in their mandate. | mean, | fairly carefully
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reviewed the entire program and | don't recall that
ever being a statenment of principle.

Q Ckay, so you don't know.

A | reviewed the I npact Statenment of M ssion.
What you're stating is a general statenent of

causality. It is a reasonable hypothesis that if a

natural disease does "x", that an attenuated virus of

the same kind mght do less of "x", but might still do
alittle bit of "x".

So absolutely, it's another one of these
hypot heses, where it was a reasonabl e hypot hesi s at
the time that the attenuated vacci ne was introduced.
We now have nore than 50 years of experience with this
vaccine, and it hasn't proven to be the case. So,
therefore, that hypothesis has proved to be fal se.

Q But I'mtal king about your surveill ance
system here. Under your surveillance system if wld
nmeasl| es can cause, allow the devel opnent of
opportunistic infections, would it be presuned that
nmeasl es vacci ne could do the sanme?

A On the day that the first dose that was
adm ni stered, that was a very reasonabl e hypot hesi s
and, in fact, it proved to be true. Ednmonston B, when
it was first introduced, was too rough a virus. It
wasn't attenuated enough. Too nmany children got sick.
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1 Too many children got a rash. That vacci ne was

2 wi t hdrawn and replaced with a nore attenuated virus.

3 If you were to ask ne, do | think that wild-
4 type virus and neasles vaccine virus, as it's

5 currently used, where would | place Ednobnston B virus
6 inits virulence and for a variety of side effects, ny
7 hypot hesis would be that it would fall in between.

8 However, we don't have 50 years of experience with

9 Ednonston B virus, because it was w t hdrawn because it
10 was too nmuch like the wild-type virus to be accepted
11 We have 50 years of experience plus with the
12 attenuated virus that we have really in current use,
13 and it has not proved to be inmuno suppressive in any
14 clinically relevant way.

15 Q So to your know edge, how woul d the Canadi an
16 surveillance systemtreat such a situation where a

17 child who was i nmuni zed wi th neasl es vacci ne appear ed
18 wi thin seven days, with an opportunistic infection?

19 A You'll have to define an opportunistic
20 i nfection for me because -- do you nmean if a child
21 appeared with otitis nedia?
22 Q Qitis nmedia -- what is your understanding
23 of opportunistic infections?
24 A The termis primarily used to define
25 i ndi vi dual s who have i mmunosuppression. And so if an
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1 fairly sinple for HV and for those with clearly

2 defined i muno suppressive states, follow ng

3 chenot herapy, followi ng other things. | nean, if an

4 i ndividual arrived with --

5 I nean, it's inpossible to answer, because

6 we define opportunistic infections as those that occur
7 followi ng i mMmuno suppressive events, and neasl es

8 vaccine is not known to be i nmmuno suppressive.

9 So if achild arrived with a pneunonia or an
10 otitis, the Inpact nurses would not ook for it,

11 because it's not relevant, clinically.

12 Q Ckay, so your answer would be no.

13 A Well, nmy answer was a | ot |onger than no

14 (Laughter.)

15 THE WTNESS: But the general tenor of the
16 answer is no, because opportunistic infections are not
17 known to occur follow ng neasl es vacci ne.

18 BY M5. CH N CAPLAN

19 Q Now Doctor, on page six of your handout, you
20 tal ked about cytokines and inflammati on.
21 A Yes.
22 Q This is just sone general information. Do
23 you know the effect of inflanmmation on the bl ood brain
24 barrier?
25 A Well, sure, | have a reasonabl e
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1 understanding. It is not ny area of expertise. | do
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not study the blood brain barrier. But as a scientist
interested in viral infections and infectious diseases
in general, the general statenent would be that |oca

i nfl ammati on damages the bl ood brain barrier badly,
and peripheral inflanmmation can influence the bl ood
brain barrier in nmore subtle ways.

Q Okay, so infection in general can influence
the blood brain barrier?

A Well, that's an area of very active
i nvestigation right now How inportant is it? To
what extent can peripheral inflammation influence the
integrity of the blood brain barrier? There are many
i nvestigations ongoing right now that are trying to
address that question.

Q So would it be fair to state that normally
the blood brain barrier is intact, and doesn't permt
| arge nol ecul es to pass through?

A Yes, | think that would be a reasonabl e,
general statenent.

Q Ckay, and when there's infection or
i nflammation present, does the blood brain barrier
become nore porous?

A If there's an infection of the area of the
brain, absolutely. The blood brain barrier becones a
sieve. Whether that also applies -- it absolutely
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1 extent for peripheral inflanmmtion.
2 But it's a reasonabl e hypot hesi s that
3 ext ensive peripheral inflammtion mght influence the
4 bl ood brain barrier to sone extent. But as | said,
5 that's an area of active investigation, where | have
6 limted experti se.
7 Clearly, for example, interleukin-1,
8 el aborated at a distant site, gets into the brain,
9 because it has its effect on the brain in raising body
10 tenperature. That's why it was call ed endogenous
11 pyrogen. You have an abscess in the periphery. The
12 white blood cells produce interleukin-1. It goes to
13 the brain, and the brain then increases your thernal
14 regul atory set point, and you have fever.
15 So there's clear evidence that nolecul e
16 cytoki nes can get into the brain and have sone
17 effects. But the general effect of periphera
18 i nflammation on the integrity of the blood brain
19 barrier, | think at this point, is a very conpl ex
20 subj ect .
21 Q Okay, now could we just generally turn to
22 the D Souza articles, of which you are co-author; am|l
23 correct?
24 A | guess | can claimto be senior author.
25 Q Doctor, let's ook at the first D Souza
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article, which is contained at Respondent's Exhibit
BB, Attachnment 30.

A | cannot resist. But when | offered this
project to Yasm n D Souza several years ago, her
initial response was, "But this problemis resolved,
no one will be interested in this work." So | say
publicly, "I told you so."

(Laughter.)

M5. CH N CAPLAN:  You can tell her that her
reputation is skyrocketing.

BY Ms. CHI N- CAPLAN:

Q Doctor, this is the first D Souza article,
correct?

A Yes.

Q And the title of it is, "No Evidence of
Persi sting Measles Virus in Peripheral Bl ood
Mononucl ear Cells From Children with Autism Spectrum
Di sorder."

Now Doctor, you touched on this very
briefly, and I just wanted to explore this a little
bit further. You decided to do the bl ood work of
children, as opposed to the gut tissue of children,
autistic children in this situation, correct?

A That's correct.

Q And your reason for not doing the gut tissue
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1 was because you believe that it was unethical to do
2 it?
3 A Actually, | had a discussion with the head
4 of our IRB, the Institutional Review Board; and
5 asked the question whether it would be acceptable to
6 enroll children in a study, autistic children in a
7 study where a part of the study protocol included
8 endoscopy and a gut biopsy.
9 And his sinple question was, in the
10 gastroenterol ogic community, the pediatric
11 gastroenterol ogi c comrunity, would an endoscopy be
12 considered to be a nedically-necessary procedure? So
13 | spoke to the pediatric gastroenterologists in the
14 area, and they indicated that it would not be.
15 So it was a non-issue. W could have had
16 access to biopsies fromautistic spectrum disorder
17 children, who were having endoscopi es perfornmed
18 because of the severity of their gastrointestina
19 synpt ons; but not from other ASD children
20 Q Okay, for ASD children who had A synptons,
21 they thought it would be appropriate for themto have
22 an endoscopy perforned?
23 A Only if the A synptons net a certain | eve
24 of severity, which is not ny area of expertise. But
25 the opi nion of the pediatric gastroenterol ogi st, nobst
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head of H'pital St. Justin, St. Justin's Hospital, at
the University of Montreal, his opinion was that only
arare autistic child would neet the criteria of a
medi cal | y- necessary endoscopy.

Q And did he tell you the synptons that this
rare autistic child woul d need to have before we had
an endoscopy?

A | didn't pursue beyond that point to get
specific details of what he woul d consider to be
necessary or unnecessary. The identical study
replicating the Unhl mann work was inpossible at that
point. | suppose we could have done it, but it would
have taken 10 years to collect the specinens.

Q Doctor, the children that you had on page
1673 of this article, indicates that al nost 80 percent
of the children with ASD had gastrointestinal
conpl ai nts; versus 32 percent of control popul ation.

A That's correct.

Q That's a very high nunber

A It was a very low bar. A gastrointestina
conmpl aint could be a constipation, a nodest
consti pation, abdom nal disconfort. These were not
the gastrointestinal conplaints that woul d serve as
the criteria for an endoscopi c procedure. So the bar
was set very | ow
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1 Q And you've already told nme though that you
2 don't know what the criteria was for a child to
3 recei ve an endoscopi ¢ procedure.
4 A None of these children, that |'m aware of,
5 had endoscopi c procedures. So | amnaking, | think, a
6 reasonabl e assunption that they didn't neet the
7 criteria that were in place at the Montreal Children's
8 Hospital at the tine.
9 Q So 80 percent of themhad G synptons. They
10 were considered to be mnor synptons; was that it?
11 A That's correct.
12 Q Not deserving of an endoscopy.
13 A I wouldn't use the word "deserving."
14 woul d use that an endoscopy was not appropriate, given
15 the degree of their synptons.
16 Q Doctor, did you have an opportunity to read
17 the "Dear Doctor" letter that was sent out by Autism
18 Speaks at all?
19 A No, | did not.
20 Q Ckay.
21 A | should also say that I was not involved in
22 the clinical care of these autistic children.
23 Q So just to be certain, you only drew their
24 bl oodwork to test their bl ood.
25 A | didn't even draw their bl oodwork. That's
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1 what you do when you're a senior author. You ask

2 ot her people to do those things.

3 Q That's the good part about it. So Doctor

4 when you drew this bl oodwork, did you know what the

5 correl ati on was between gut positives, gut biopsies,

6 and positive peripheral bl ood nononucl ear cytes were?
7 A Coul d you repeat the question, please?

8 Q Sure, when you drew this bl oodwork to do

9 this testing, did you have any idea what the

10 correl ati on woul d be between positive gut biopsies and
11 bl oodwor k?

12 A No, in fact, all we knew was that there were
13 two published articles; one by Unhl mann and one by

14 Kawashi ma. The one suggesting that there was

15 det ectabl e nmeasl es, nucleic acids in gut biopsies; and
16 the other just denonstrating detectable neasles

17 nucleic acids in peripheral blood nononucl ear cells.
18 Q Ckay.

19 A To ny know edge, at the tine, Doctor
20 Kawashi nra had not tested gut biopsies, and Dr. Unhl mann
21 had not tested peripheral bl ood nononucl ear cells.
22 Q So as you're sitting here, you still don't
23 know what the correl ation would be?
24 A I know that in many cases, Dr. Uhlmann's
25 | aboratories received both gut biopsies and periphera
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bl ood nmononucl ear cells; and | know t hat Doctor
O Leary has never published any data correl ati ng what
woul d have been a very logical study to perform

Q So as you're sitting here today, you still
don't know what the correlation is between positive
gut biopsies and findings in the bl ood?

A I do not, because those in a position to
publish that informati on have not done so.

Q Ckay, now Doctor, there are a | ot of
citations to the Afzal article, as well. You have to
give ne a nonent.

That woul d be under Respondent's Exhibit BB,
Attachnment 4, and this is the Afzal article that
everybody el se cites, Doctor?

A Yes.

Q The title of this is, "Absence of Detectable
Measl es Virus Genone Sequence in Blood of Autistic
Chi l dren Who Have Had Their MVR Vaccination During the
Rout i ne Chil dhood | mmuni zati on Schedul e of U K. ."

Have | read that title correctly?

A | assunme so

Q Okay, now Doctor, when you reviewed this
article, it makes that same statenent that you had
made earlier, about endoscopies and ethica
considerations in autistic children. AmIl correct?
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A Yes, somewhere in this article, they make a
statenent to that effect.

Q Ckay, I'"'mgoing to refer you to page 629 of
this article, under the discussion, the very last ful
par agraph. Doctor Afzal states, "It was difficult to
obtain ethical perm ssion for the collection of gut
bi opsies and CSF fromthe patients studied here, as
col l ection would involve highly invasive procedures.
It was, therefore, necessary to exani ne | eukocytes in
the study, in contrast to previous published work,
where gut biopsies and CSF preparati ons had been the
mai n tissues exanm ned.” Have | read that correctly?

A Yes.

Q So Doctor Afzal recognized that this could
be a potential drawback of the results in his study.
Isn't that true?

A Absol utely.

Q And Doctor, to your know edge, when you | ook
at his study, his subjects, did any of these autistic

children have gut synptons?

A Well, actually, I"'mnot sure if that was
reported in the article. | don't know.
Q Okay, so we don't know whether this result

here correlates to any of the children at all who have
gut synpt ons?
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A Because | don't know, if | can have a nonent
to look to see if that was detailed -- but since this

study also did not test CSF or gut biopsies, then by
definition, they would not have a correlate with G
synpt ons.

Q Okay, but actually, this article contains
even |less information than yours did about the

clinical status of these children's gut synptons,

correct?
A | don't knowif it contains npre or |ess.
Q If you look through this article, there

doesn't seem --

A I"'mwilling to trust you that it contains
| ess information than ours.

Q Okay, so this one doesn't even tell us how
many of these children had gut synptons. Your article
tells us that 80 percent of them had gut synptons.
Nei t her one of them can correlate the findings in the
bl ood with positive gut biopsies. AmI| correct?

A You can't actually do a correlate with a
negative finding.

Q Ckay.

A That's an irrelevant statistical analysis.
If you find nothing, then there is nothing to
correlate it with. Neither the Afzal study nor our
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study found any positive results. Therefore, we could
not have done any correlative studies with any

hypot hetical, in the case of Afzal; or in our case,
docunent ed gut synpt oms.

Q But you didn't look in the gut, correct?

A You were asking nme about correl ations, and
was sinmply telling you that that can't be done.

Q Ckay.

A Ckay. But you don't find anything.

Q Because you didn't look in the gut.

A Well, we did look in the gut in inflanmatory
bowel disease individuals. W shouldn't forget that
Dr. Wakefield and his coll eagues spent a decade trying
to convince people that neasles virus vaccine strain
was the cause of inflammtory bowel disease. W also
failed to find any evidence of neasles virus nucleic
acid in inflammtory bowel tissues.

So the question of whether we did any
correlative study, | answer that by saying that was an
i npossi ble statistical analysis to do, because we
found no virus.

Q And you're tal ki ng about your nobst recent
article that was published in Gut?

A Correct.

Q Doctor, that Respondent's Exhibit BB, Tab 29
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1 -- Doctor, the subjects in this case were patients

2 with inflanmatory bowel disease, correct?

3 A That's correct.

4 SPECI AL MASTER HASTI NGS: Can you hel p ne,

5 agai n? Wi ch?

6 M5. CH N-CAPLAN: It's Respondent's Exhibit
7 BB, Tab 29.

8 SPECI AL MASTER HASTINGS: "B" as in boy.

9 MS. CH N CAPLAN. Double B

10 SPECI AL MASTER HASTI NGS: And Tab 29?

11 MS. CH N- CAPLAN:  Correct.

12 SPECI AL MASTER HASTI NGS: Thank you.

13 BY M5. CHI N- CAPLAN:

14 Q So Doctor, this | ooked at patients with

15 i nfl ammat ory bowel disease.

16 A That's correct.

17 Q And inflammatory bowel disease is what? Can
18 you just describe the categories of inflammatory bowel
19 di sease for ne?
20 A Well, again, I'mnot an inflammtory bowel
21 di sease expert. But ny general understanding is that
22 it's divided into Crohn's Di sease, ulcerative colitis,
23 and ot her inflanmatory bowel disease, that cannot be
24 characterized as one or the other definitively.
25 Q Ckay, and Doctor, is there a distinction
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bet ween ul cerative colitis and Crohn's D sease?
A Yes, there are clinical distinctions and

pat hol ogi cal distinctions between the different types
of inflanmatory bowel disease.

Q And would it be fair to state that
ulcerative colitis involves the lower @ tract?

A Yes, as a general statement -- | think there
was testinmony to that effect that it can occasionally
i nvolve the distal ileumas well. But it is generally
restricted to the | arge bowel.

Q Ckay. And Crohn's involves both the upper

and lower @ tract?

A It can. It has the potential to do that.

Q Now, Doctor, in this study, how nany were
chil dren?

A Oh, | would have to look. | think the mean

age was in the young adult or |late adol escent, but |'d
have to actually | ook to renenber.

Q | see in Table 1, there's a range of 5.4 to
47.57?

A Yes, that's right. And the nean age was,
yes, young adults.

Q Okay. That was for Crohn's disease,
correct?

A Yes. We had a lot nore detail in the full
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1 manuscript, but the journal told us to cut it down to
2 1,000 words so there's a lot |ess detail than there
3 shoul d have been in this paper. It was a |lot |onger
4 as originally submtted.
5 Q Editors. So, Doctor, in Crohn's disease the
6 age range was 5.4 to 47.5?
7 A That's correct.
8 Q For ulcerative colitis it was 13 to 777
9 A Yes. A nuch broader range.
10 Q And for noninflammtory, 2.5 to 697
11 A Correct.
12 Q Qut of these, that group of numbers, how
13 many of themwere actually children? Do you know?
14 A | can't tell you that off the top of ny
15 head. |'msorry.
16 Q kay.
17 A They were nostly derived from-- well, you
18 can get an idea. Most of the noninflanmatory ones,
19 because the nean age is 16 for the noni nfl ammatory
20 condition, so | would say that nost of themwere
21 adol escents or younger.
22 Q Ckay.
23 A And | woul d say that probably nost of the
24 Crohn's were adol escents as well, so if you define
25 children as under 12 | would be able to say fromthe
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ranges and the neans that not very many of these
children were young children in the five to six year
and bel ow range.

Q Any of them autistic?

A No, none were autistic.
Q Ckay.
A They were not specifically tested as

autistic or not, but they were not flagged as ASD
subj ect s.

Q Okay. So, Doctor, isn't that alittle
drawback to this study that you didn't study any
autistic children?

A This was not a study directed specifically
to ASD MVR.  This was directed to the earlier
Wakefield hypothesis of 1BD and MVR

Q Okay. So no ASD d interpretation in this
article?

A Only insofar as it addresses the criticism
by Dr. Hepner that the prinmer, the testing that we did
by PCR using the Uhlmann primers is inappropriate
because we used the wong tissue and we anplified
nonspeci fi ¢ sequences only in PBMC

Thi s paper denpnstrates quite clearly that
those same priners also anplified nonspecific host
genes in gut and so that is directly relevant to Dr.
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1 Hepner's concern regardi ng our PCR testing.
2 Q But, Doctor, her other consideration was
3 al so that you tested the bl oodwork of autistic
4 children. You didn't test the gut tissue of autistic
5 children
6 So wouldn't that be a simlar criticism
7 here; that you did not test the gut tissue of autistic
8 chil dren?
9 A Correct. This deals with the earlier
10 Wakefield hypothesis, but it also by chance also deals
11 I think quite effectively with the criticismthat you
12 can't say anything about the nonspecificity of the
13 primers because we only tested PBMCs.
14 In fact, what we denonstrate quite clearly
15 is that the Uhl mann prinmers anplify human genes in the
16 gut, and that neans that application of those priners
17 in gut tissue would be expected to anplify human
18 genes. Therefore, sequencing is critical. Therefore,
19 the lack of sequencing by the O lLeary Lab is a fata
20 flaw.
21 Q Doctor, | just had a question on this. |I'm
22 | ooki ng at page 15 of your slide presentation. You
23 were indicating the vulnerabilities of PCR testing.
24 A Yes.
25 Q We're tal king about anplicon. Anplicon
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1 si ze.
2 A Yes. Anmplicon just neans the segnent of DNA
3 that's anplified by the PCR reacti on.
4 Q But, Doctor, you indicated in the anplicon
5 size that you found a band at roughly 150.
6 A Yes. That was the anticipated size.
7 Q Al right. But didn't you also say that the
8 findings were kind of snudgy? You really couldn't
9 tell whether it was positive or negative?
10 A Oh, no. You can tell there's a band there
11 but there's also a snmear, which is an indication that
12 the assay -- that sonething about the assay is not
13 optimal. It could be that the primers are bad. It
14 could be that the conditions are bad.
15 Al | can tell you is that we spent nonths
16 trying to optim ze these assays and were unable to get
17 prettier pictures than these, suggesting that there
18 was nonspecific anplification, which was proved by the
19 seguenci ng.
20 Q Doctor, when you get a snudgy picture like
21 this though woul dn't sone nol ecul ar bi ol ogy peopl e say
22 that this is not a positive; it's a negative?
23 A Wel I, you can ask Dr. Bustin that because he
24 knows nore about PCR than | ever wll.
25 Q Al right.
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A | think that he would interpret this as a
positive result in a suboptimal assay, a suboptinized
assay, despite our best efforts to optimze it.

Q Doctor, | want you to assune sonet hing.
want you to assume that you have a child who has a
positive gut biopsy for neasles, a positive result in
the peripheral blood for neasles, positive CSF
findings, and the child has a neurol ogi cal condition.

Wul d you assune that that neurol ogica
condition was related to the positive CSF result?

A If I had confidence in the results of the
testing, | think that that would be the only | ogical
concl usion unless there was sone ot her pathogen
identified as a co-pat hogen.

MS. CH N- CAPLAN:  Thank you. | have no
further questions.

SPECI AL MASTER HASTINGS: Al right. Let ne
check ny notes, Dr. Ward.

THE WTNESS: My | add one caveat to that
| ast answer?

SPECI AL MASTER HASTINGS: Al right.

THE WTNESS: And it's not in any way to
change the answer because | think my first response is
absolutely that woul d be the concl usion.

However, | woul d expect an individual wth
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nmeasl es virus in the brain to have a clinica
presentation that was conpatible with what is
currently known about the persistence of neasles virus
in the brain.

At the current time, the only two situations
where we know that to occur are in SSPE and neasl es
body incl usion encephalitis, so if the neurol ogic
condition that Ms. Chin-Caplan was referring to was
conmpatible with SSPE or neasles inclusion body
encephalitis, then ny answer is absolutely true.

If the neurologic condition that she was
referring to is anything other than those well known
clinical entities then | would have to reserve
judgnent until | learned nore because | would clearly
be wi tnessing new biology. |If there was a true
associ ation that individual would be the first person
with that syndronme that | woul d ever have seen and
woul d ever have been seen in the medical literature.

So | still think | would be inclined to
think that there was a |ink, but the answer woul d not
be as definitive if the neurol ogic condition was ot her
than SSPE or neasl es inclusion body encephalitis.

SPECI AL MASTER HASTINGS: Al right. Most
of ny questions have been asked. Let ne ask this.

You' ve | ooked at Mchelle Cedillo's records?
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1 THE WTNESS: | have, yes.
2 SPECI AL MASTER HASTINGS: Are you faniliar
3 with her course as stated in the medical records at
4 that first visit after the MVR vacci ne where she had
5 the onset of fever about seven days after vaccination?
6 THE W TNESS: Yes.
7 SPECI AL MASTER HASTI NGS: G ven what you
8 know from t hose nedi cal records, was the onset, was
9 that fever likely a result of the neasl es vaccine?
10 THE WTNESS: | think there's every reason
11 to believe that the fever with onset seven days after
12 the vaccination is associated with measles.
13 I nean, it's a tenporal association, and
14 just ny personal experience with three kids tells ne
15 that they get a lot of fevers for a lot of reasons,
16 but the tenporal association certainly suggests that
17 that fever was a result of the live attenuated virus
18 circulating in her blood. | think that's a very
19 reasonabl e assunpti on
20 SPECI AL MASTER HASTI NGS: What about the
21 recurrent fever several days |ater?
22 THE WTNESS: | think that's less |ikely.
23 Certainly when she presented at that subsequent tine
24 she had a purul ent nasal discharge and was treated
25 with antibiotics because sonebody thought she had a

Heri tage Reporting Corporation
(202) 628-4888



Case 1:98-vv-00916-TCW Document 203 Filed 06/11/08 Page 146 of 321

1917A
WARD - CROSS
1 bacterial infection.
2 You don't treat neasles vaccine reactions
3 with antibiotics, and neasles vaccination has, to ny
4 know edge, never been reported to result in a purul ent
5 nasal discharge so | think that it's entirely
6 pl ausi bl e that M chell e was incubating a second
7 i nfection around the time that she was having her mld
8 measl es rash.
9 | don't know what the rash was. | didn't
10 see it, but when she was in her virem c stage of her
11 vacci nati on.
12 SPECI AL MASTER HASTINGS: Al right.
13 THE WTNESS: The tenperature of 105 is
14 unusual , but it is not unprecedented as a reaction to
15 measl es virus vaccination. Kids can get fevers that
16 hi gh foll ow ng neasles virus vacci nati on.
17 Different children react in different ways
18 to identical stimuli, and sone generate very, very
19 hi gh fevers and sone of them generate those fevers
20 quite consistently no matter what the stimul us.
21 SPECI AL MASTER HASTI NGS: Thank you, Doctor.
22 Any redirect for this witness, M. Babcock?
23 MS. BABCOCK: | have one questi on.
24 SPECI AL MASTER HASTI NGS: Pl ease go ahead.
25 /11
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1 REDI RECT EXAM NATI ON
2 BY M5. BABCOCK:
3 Q Dr. Ward, you were questioned at |ength
4 about an article which | believe was in Petitioners
5 Exhibit 79. It |looks to be an article -- they' ve done
6 some work -- that was published in 1993 that you did.
7 A Yes.
8 Q Is there anything el se you wanted to coment
9 on that beyond what Ms. Chin-Caplan asked you?
10 A No, not really. | think we went back and
11 forth and back and forth a nunber of tinmes.
12 That's not the only paper. There are nany
13 papers that denonstrate that the i mmune system after
14 measl es vacci nation, as after many other vaccinations
15 -- rubella, varicella -- the i mMmune system has
16 changed. There are things you can neasure. That
17 woul d be expected. | nean, you give the vaccine to
18 elicit a response and so seeing the imune cells
19 respondi ng i s not unexpect ed.
20 | think that the only point that | would
21 make is that these in vitro, these transient in vitro
22 phenonena that we can identify, are interesting
23 because they tell us about how the vaccine is working,
24 and they may in the future help us to devel op better
25 vaccines that work in slightly different ways, but
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1 they don't say anything about the clinical status,

2 i mune status, of the child who's received this

3 vacci ne.

4 There's nore than a half a century's

5 experience saying that children are not inmuno

6 suppressed after they receive neasles virus

7 vacci nation. W give this vaccine to children with

8 HV. If this virus, this vaccine virus was known to
9 be inmuno suppressive that would actually be a fairly
10 stupid thing to do, but that is the current

11 recomrendat i on.

12 That's not saying that the WHO has never

13 made reconmendati ons that are always perfect, but we
14 actually have a fair nunber of years of experience

15 with that recomrendati on. Wen we give this vaccine
16 even to children with HV they don't do worse, so it
17 seens unlikely that there's any clinically rel evant
18 i mrunosuppr essi on.

19 MS. BABCOCK: | don't have anything further
20 SPECI AL MASTER HASTI NGS: Ckay.
21 SPECI AL MASTER VOWELL: Just a clarification
22 t here, Doctor.
23 You said this vaccine is given to HV
24 positive children. Are you referring to the
25 nmonoval ent neasl es vacci ne or the MVWR vacci ne or
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1 either?
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1 THE WTNESS: In the developing world in

2 many countries it's neasles that is admnistered. In
3 sSome energi ng countries, energing economy countries

4 where they have high H'V preval ence rates, they give

5 either MR or MMR and in the wealthier industrialized
6 countries, we typically give MR

7 The reconmmendation for neasl es-rubella or

8 measl| es- munps-rubel l a vaccination in all of those

9 situations is the sane; that it should be adni ni stered
10 even in the setting of HV so long as there is no

11 clinically evidenced i nmune suppression fromthe H V.
12 SPECI AL MASTER VONELL: Thank you.

13 THE WTNESS: And in fact the nonoval ent

14 vacci ne contains exactly the sane number of vira

15 particles -- it's 1,000 viral particles -- as the

16 trivalent MVR, so precisely the sane anmount of vaccine
17 virus is going into the body of a vacci nee whet her

18 they' re getting neasl es al one, neasl es-rubella or

19 measl| es- munps-rubel | a vacci ne.
20 SPECI AL MASTER HASTINGS: Al right.
21 Anyt hing further for this w tness, M. Chin-Caplan?
22 MS. CH N- CAPLAN:  Just one | ast thing.
23 SPECI AL MASTER HASTINGS: o ahead.
24 MS. CH N- CAPLAN:  Thank you.
25 /11
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RECROSS- EXAM NATI ON
BY M5. CH N CAPLAN

Q Doctor, you woul d agree that mneasles can
persist?

A It's docunented that neasles does persist,
SSPE and neasl es inclusion body encephalitis.

Q So we know that it's a persistent virus in
some peopl e?

A Absolutely. It can persist.

Q And is there any know edge about why it
persists in sonme people and not others?

A That's one of the holy grails of neasles

virologists. W would love to know why it persists in
some individuals in SSPE. In neasles inclusion body
encephalitis we have a pretty good idea why it

persi sts.

Q Okay. You nentioned Odstone earlier in
your testinony, so |I'msure you' ve read Dr. O dstone's
articles, correct?

A He's witten a huge nunber of them so |
doubt 1've read all of them

Q He has, hasn't he. This one that |I'm
referring to is contained at Petitioners' Exhibit --
under Dr. Kinsbourne opinion at Tab WW.

A This is the LCW study in mce?

Heri tage Reporting Corporation
(202) 628-4888



Case 1:98-vv-00916-TCW Document 203 Filed 06/11/08 Page 152 of 321

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

1922
WARD - RECRGSS

Q No. The title of this is Viral Persistence,
Par anet ers, Mechani sns and Future Predictions.

A This is his review article.

Q This is his review article. Exhibit 61VV.

SPECI AL MASTER HASTINGS: Wiat's the tab
nunber agai n?

MS. CH N CAPLAN:  WV.

SPECI AL MASTER HASTINGS: W. Gkay. Thank
you.

MR, MATANCSKI: |I'msorry. W don't have
copi es of your exhibit.

SPECI AL MASTER HASTI NGS: Do you have a copy
of that? W're going to get hima copy.

Ckay. Wiat was your question?

BY Ms. CHI N CAPLAN

Q Doctor, you would agree that Dr. O dstone is
a well-known virologist in his field?

A Yes. He's one of the nost respected
virologists in North America.

Q And his work has involved virtually his
entire career about |ooking at persistent vira
infections? 1Is that true?

A Yes.

Q Doctor, he's witten many articles on vira
persi stence, hasn't he?
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1 A Yes.

2 Q And you indicated that this was a review

3 article, correct?

4 A Yes.

5 Q And a review article involves | ooking at the
6 literature and summari zi ng what's present out there in
7 the literature? |Is that it?

8 A Yes.

9 Q Ckay. Doctor, if you look at the

10 introduction of this article it says:

11 "One of the remarkabl e advances in nodern

12 virology is the realization that persistent vira

13 i nfections exist and are conmon. Hence, understanding
14 the principles by which persistence is initiated and
15 mai nt ai ned, as well as the pathol ogi c consequences of
16 continued viral replication in a host over its life in
17 terns of causing di sease provi des research areas of

18 hi gh significance, as well as opportunities for

19 chal I engi ng i nvestigation."
20 |'ve read that correctly, haven't |?
21 A | assunme so
22 Q It states further in the next paragraph,
23 "The three foundati ons upon which the understandi ng of
24 persistent infection rests are: First, that the host
25 i mmune response fails to formor fails to purge virus
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fromthe infected host. Thus, viral persistence is
synonynous with evasion of the host's immunol ogic
surveillance system™

Doctor, when you | ook at that sentence does
that indicate that there has to be sone sort of imune
dysfunction for a virus to persist?

A Absol utely not.

Q It doesn't?

A H 'V persists and infects entirely
i mrunoconpet ent i ndi vi dual s.

Q So that statenent doesn't nean that there
has to be sonme sort of i mune dysfunction for a virus
to persist?

A It depends on the virus. It really is
dependent upon the viral biology.

Viral persistence is a dance between virus
and host, and there are clearly sone viruses that can
persist in entirely nornmal hosts.

Q It says further going on that topic --

A This has been read into the record before,

has it not?

Q I don't know. Has it?
A | thought so, but go ahead.
Q Okay. "Recent advances have shed |ight on

the cellular and nol ecul ar players invol ved.

Heri tage Reporting Corporation
(202) 628-4888



Case 1:98-vv-00916-TCW Document 203 Filed 06/11/08 Page 155 of 321

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

1925A
WARD - RECRGSS

"Second, viruses can acquire unique
conmponents or strategies of replication; that is,
viruses can regul ate expression of both their own
genes and host genes to achieve residence in a
nonlytic state within the cells they infect."

So, Doctor, when you hear that statenent is
that an indication that a virus can exist in a host
and not kill the host?

A Absolutely. W all, to our credit or shane,
carry a | arge nunber of herpes viruses, and they don't
kill us for the nost part.

So you know, Epstein-Barr virus,
cytomegal ovirus, ASV1 and 2. W all have our fair
share of those viruses, and they don't kill us. These
are general statenents of established virologic fact.

Q And the third criteria was, "The type of
di seases that persisting viruses cause are often novel
and unexpected."

Wbul d you consider this type of situation of
MVR, persistent MMR, a neasles infection causing
auti sm novel and unexpected?

A Well, if it were true it would be novel
because it has not been descri bed.

As | said, if it were true it would clearly
be novel, and therefore ny coment about Dr.
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Bradstreet's choice of journal to publish his
purportedly novel findings. It just seems wildly
illogical.

Q But novel ?

A Well, if it's true then it's novel. If it's
true and novel, it should not be in the Journal of the

American Col | ege of Physicians and Surgeons, a
noni ndexed j our nal

If it's also true and novel it should be in
Dr. Odstone's reviewwitten in 2006, and it is not.
The obligation of an academic in witing a review
article is to include all relevant information, and
the MVR hypothesis as its relation to autismis not in
this review article.

Q This review article speaks just of vira
persi stence, doesn't it?

A Is that not the hypothesis?

Q Yes, but that's what |'msaying. It just
speaks of viral persistence. |t doesn't speak
speci fically about neasles causing autism does it?

A It does not.

Q Thank you. Doctor, when you continue on in
that paragraph it says, "The result is a disturbance
in the host's biologic equilibrium That's one
i nportant direct effect of persistent virus
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1 replication is to disorder the nornmal honeostasis of
2 the host and thereby cause di sease without destroying
3 the infected cell."
4 That's happened, correct?
5 A In a variety of viral infections it happens,
6 yes.
7 Q Okay. So not hing new there?
8 A It would be brand new for measl es because it
9 does not happen with nmeasl es that we know of.
10 Q Ckay. That we know of.
11 A VWhen neasl es infects a neuron it causes
12 abnormality as we saw on the slide. Wen neasles
13 infects nost other cells it kills themthrough
14 syncytia formation. That is the known bi ol ogy.
15 You cannot extrapol ate from observati ons
16 wi th herpes viruses and HV and go to neasl es wi thout
17 i npl yi ng new bi ol ogy, which is possible. New biology
18 is always possible. It's just that the evidence to
19 date doesn't support that new bi ol ogy.
20 Q Ckay. One last sentence. Dr. ddstone
21 gives an exanple: "A virally caused neurotransmtter
22 defect of neurons altering cognitive |earning and
23 yi el di ng behavi oral disorders.”
24 That's a little like what autismis, isn't
25 it?
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A | am not an autismexpert, but as a general
description of a category into which autismwould
fall, yes, | guess that woul d describe sonme of the
children with ASD

Q Ckay.

A But he does not tal k about neasles.

M5. CH N CAPLAN. Ckay. Thank you, Doctor.

SPECI AL MASTER HASTI NGS:  Anyt hi ng further
for this wtness?

MS. BABCOCK: No, Special Master.

(Wtness excused.)

SPECI AL MASTER HASTI NGS: | suggest we take
our lunch break at this tinme.

I guess we have Dr. Bustin coming up this
af t er noon?

MR MATANOSKI: That's correct, sir.

SPECI AL MASTER HASTI NGS: Which |I' m guessing
may be a while.

Do we still want to take the full hour
lunch? Do you both want to cut it short, or would you
rather take the full? You want the full break? Ckay.

It is 12:27. W will be back here in one
hour to start the afternoon.

Thank you.

/11
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(Whereupon, at 12:27 p.m, the hearing in

the above-entitled matter was recessed, to reconvene
this sane day, Wednesday, June 20, 2007, at 1:30 p.m)
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AFTERNOON SESSI ON

(1:35 p.m)

SPECI AL MASTER HASTI NGS: We're back from
our lunch break, and next we're going to take the
testinony of Dr. Bustin, who is in the witness chair.

Ms. Babcock, you're going to do the honors?

MS. CH N CAPLAN:. Special Master?

SPECI AL MASTER HASTI NGS:  Yes.

M5. CH N- CAPLAN: Before Ms. Babcock starts
questioning Dr. Bustin I'd like to nmake a notion to
precl ude the governnment fromutilizing the reports of
Dr. Bustin that were perforned in preparation for the
UK Ilitigation.

They're untinely, and as a result of their
untineliness | have been severely hanpered in ny
ability to cross-examne Dr. Bustin, and | have not
been able to confer with ny expert regarding the
hi ghly technical nature of this matter

SPECI AL MASTER HASTINGS: Well, that's the
sanme notion you made at our status conference on
Friday, June 8, isn't it?

MS. CHI N-CAPLAN. It's virtually the sane.
It's just that now |I've had the opportunity to review
these reports and find that they are indeed highly
technical and would require the input of somebody who
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1 is also skilled as a nol ecul ar biol ogist to assist ne
2 in any preparation of this material.

3 MR. MATANOSKI:  Your Honor, if | may

4 briefly?

5 SPECI AL MASTER HASTINGS: |Is that all you

6 wanted to add?

7 V5. CHI N- CAPLAN:  Yes.

8 SPECI AL MASTER HASTINGS: Al right. M.

9 Mat anoski ?

10 MR, MATANCSKI: To clarify one point, when
11 Petitioners' counsel nmade the oral notion that you

12 deci ded on June 8, she had the copy of the report wth
13 her at the time.

14 The other thing that's conme to Iight since
15 then is that one of the testifying experts for the

16 Petitioners, Dr. Ronald Kennedy, had not only

17 know edge of the Unigenetics procedures, but in fact
18 di scussed the Unigenetics procedures with the

19 personnel fromthat lab by his testinmony in [ate 2001
20 or 2002, so he had access to infornmation about
21 Uni genetics far earlier than any of this canme to |ight
22 for the governnent.
23 SPECI AL MASTER HASTINGS: Al right. Wll,
24 | believe that | stayed at the office until 9 p.m on
25 Friday, June 8, to do a witten ruling on your notion,
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whi ch | thought about and di scussed with ny
col |l eagues. That witten ruling is filed into the
record.

As | said, I'msure | articulate it better
inm witten ruling than | can here, but | have
synpathy to the argunents raised by the Petitioners
that these were being brought into the proceedi ngs at
alate time. M ruling was that | would allow the two
reports in question of Dr. Bustin to be discussed at
this hearing, which nowl'mgoing to stick to that
ruling.

| also noted though that to the extent the
Petitioners' counsel was prejudiced for |ack of
opportunity to adequately study and respond to those
reports at this hearing, if at the close of the
hearing they felt that there was prejudice to their
case arising out of the |ateness of the reports |
woul d hear a notion if they wanted to file additional
evidence in response at a later time. | would be
anenabl e to such a request.

I"mgoing to stick by that witten ruling,
which | filed into the record on June 8. W can
di scuss those reports. | will decide at a later date
whet her to give those reports any wei ght and entertain
any efforts by the Petitioners to respond to those
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1 reports.

2 Wth that, M. Babcock, if you wanted to
3 step up here for the exam nation of Dr. Bustin?

4 Dr. Bustin, I'mgoing to ask you to raise
5 your right hand for nme.

6 VWher eupon,

7 STEPHEN A. BUSTI N

8 havi ng been duly sworn, was called as a

9 wi t ness and was exani ned and testified as foll ows:
10 SPECI AL MASTER HASTINGS: Al right. Go
11 ahead, Ms. Babcock.

12 DI RECT EXAM NATI ON

13 BY MS. BABCOCK

14 Q Coul d you pl ease state your nanme for the
15 record?

16 A My name is Stephen Bustin

17 Q And what is your profession?

18 A I''ma nol ecul ar bi ol ogi st.

19 Q And coul d you briefly describe your
20 col | egi ate and graduate education?
21 A | did ny first degree, a B.A in Genetics,
22 at Trinity College-Dublin and ny Ph.D. in Ml ecular
23 Genetics also at Trinity Col |l ege-Dublin.
24 I then did a postdoc at the Aninal Virus
25 Research Institute in Pirbright on positive-strand RNA
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viruses, spent a few years at a bi ot echnol ogy conmpany

| ooki ng at basi c nol ecul ar biol ogy techni ques and t hen
decided | wanted to get back into academ ¢ science and
j oi ned the London Hospital Medical College as a senior
research fell ow.

Over the next few years then I was pronoted
to senior |lecturer and reader until in 2004 -- 2003 or
2004; | can't renenber -- | was awarded the chair of
Mol ecul ar Sci ence at our institution.

Q And that institution is Barts and the
London?
A Yes. W are the nedical school of Queen

Mary's, which is part of the University of London

Q And do you also teach at that institution?

A | do, yes.

Q Do you teach undergrads? Medical students?

A We teach nedical students, many postgraduate
students. | don't do an awful |ot of teaching, but I
do teach.

Q Ckay. Now, during your career have you

devel oped any particul ar expertise on | aboratory
techni que or practice?
A Yes. | think the one I"'mnost famliar with
is PCR, RT-PCR and real-time PCR  It's called RT-PCR
Q And to be clear, PCRis a technique that you
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use in your every day research and practice?
A | do, vyes.
Q And are you fanmiliar with TagMan PCR in
particul ar?
A Yes. W were one of the very first labs in

the U K., academc labs in the UK , to use TagWan
PCR.

Q Now, have you published in the field of
mol ecul ar science and in particular concerni ng PCR?

A Yes. W publish continuously on PCR

Q About how many tinmes in the past five years
have your |abs published articles on PCR?

A Wll, in the peer reviewed literature we
have 14 articles, and then we've published ei ght or
ni ne book chapters, and of course in 2004 | wote and
edited the Ato Z of Quantitative PCR

Q W'll get tothat in a mnute. Have you
also witten papers that are considered authoritative
inthe field of PCR?

A Yes. In 2000 | wote a review of
quantitative RT-PCR, which has been cited in the peer

reviewed literature over 1,000 tines.

Q One thousand? |'msorry.
A One thousand tines.
Q Ckay.
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A The follow up paper in 2002 is at the 500
citation level, and at the end of |ast year we
published a definitive protocol for real tinme RT-PCR
in Nature Protocols.

Q And what is Nature Protocol s?

A Nature Protocols is one of the premere
met hods journals. Like any Nature journal, it is very
hi ghly regarded.

Q And you nentioned earlier you had al so
witten a book entitled Ato Z of PCR?

A Yes. Together with a coll eague | wote nost
-- well, all -- of the technical bits, and then we had
sone additional contributions fromvarious |abs around
the world for specific applications.

Q And how is that book viewed in the field of
nmol ecul ar sci ence?

A Wel I, some people refer to it as the Bible
of QPCR

Q Ckay. And you've witten book chapters and

ot her publications on the topic of PCR particularly?

A Yes.

Q Do you al so review scientific papers for
j our nal s?

A | do all the time, yes.

Q Do you have | earned society menbershi ps?
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1 A Yes. |I'ma fellow of the Royal Society of
2 Medi ci ne.
3 Q Do you also play a nmajor role in organizing
4 conferences or synposiunms on an annual basis for PCR?
5 A Yes. | organized three national neetings in
6 London, and we had about 400 people attending, and I
7 am a co-organi zer of the annual neeting in Gernmany.
8 In fact, next week |I'ma co-ordinator and
9 organi zer of a workshop at EMBO i n Hei del berg, which
10 is on QPCR, and |I'm an advisor to CH on their annua
11 QPCR neeting here in the United States.
12 Q Just for the sake of the record, what is
13 CHI ?
14 A Canmbridge Health Institute. They organize
15 all kinds of scientific neetings.
16 Q Okay. And you speak frequently on the topic
17 of PCR?
18 A Yes. | travel around the world giving talks
19 on QPCR
20 Q Ckay. Now, what material fromthe Cedillo
21 case did you review in preparation for your testinony
22 t oday?
23 A Well, everything you provided ne with, which
24 was Dr. Hepner's report, the parts of Dr. Kennedy's
25 report that were relevant to QPCR the one-page
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Uni genetics report, and |'ve read the transcripts as
far as they're related to PCR

Q Okay. Were you also able to reviewthe
Wal ker abstract and the subsequent material presented
| ast week?

A Yes. | was able to do that, yes.

Q Okay. Now l'd like to start with having you
comment on Dr. Hepner's report and testinony.

Qbvi ously she focuses on Dr. Unl mann's 2002
paper. Just so it's clear, how does Unhlmann relate to
Prof essor O Leary?

A Dr. Uhl mann was a postdoc in Professor
O Leary's laboratory at the Coonbe Hospital in Dublin.

Q So is the nethodol ogy that was used in
Uhl mann's 2002 paper the sane nethodol ogy that woul d
have been used on the testing carried out in Mchelle
Cedill o's sanpl es at Uni genetics?

A It was, yes.

Q Now, Dr. Hepner goes into some depth on the
met hods used for Uhlnmann, starting with a discussion
of experinmental controls and cross-contam nation.

She stated in her paper |ast week that she
was relying only on what is contained in the paper
itself to make her conclusions and her testinony.

What is a positive control ?
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A Well, a positive control is an essential
control that tells you whether your assay is working
so what you would do is you would take the target that
you're interested in detecting and put it into a test
tube and use your assay to detect it.

If you don't detect it, you know there's a
problemw th your assay because it's a positive
control. If you do detect it, you know your assay is
working. |If you do this consistently each tinme, you
know how efficient your assay is fromday to day.

The positive control is sinply sonething
that tells you that your assay is okay.

Q And a negative control ?

A A negative control is sonething very
crucial. There you |eave out your target, so if you
don't detect it then that neans that there's no
anplification, which is what you want.

If you do detect a positive in a negative
control then you know there's a problemwi th your
assay because it should not be there, and you al ways
get suspicious of any assay that gives you a positive
result in a negative control

Q And what is tenplate?

A Tenpl ate refers to in this case the neasles
virus target gene, for exanple, the F gene or the H
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that it mght be anplifying. |In this case, tenplate
means the sanme as target or measles virus RNA

Q Were no-tenplate controls clained to be in
use in the Unhl mann paper?

A Yes. They have a list of controls in the
materials and nmet hods that they |ist as having been
used. Yes.

Q And did Uhl mann provide the information
necessary to establish whether these controls were
wor ki ng as expect ed?

A No. One of the surprising aspects of this
paper is they give you very little information about
how t he assay was perfornmed, about what the results
actually were, and it really does not |et you eval uate
at all how reliable and consistent the results are.

SPECI AL MASTER HASTI NGS: Now, Doctor, you
menti oned the no-tenplate control, or you were asked
about that. That's a negative control?

THE W TNESS: Yes.

SPECI AL MASTER HASTI NGS: Ckay. Go ahead.

BY Ms. BABCOCK

Q I's there any discussion in Uhl mann about
contam nati on?

A No.

Q Is this inportant?

Heri tage Reporting Corporation
(202) 628-4888



Case 1:98-vv-00916-TCW Document 203 Filed 06/11/08 Page 172 of 321

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

1941
BUSTI N - DI RECT

A It is essential because obviously if you are
trying to detect a very | ow copy nunber target and
there is contam nation around, and if you do not know
whet her there's contam nation around, then you can't
rely on your assay.

So it is crucial whenever you do any
bi ochem cal assays, including PCR that you have al
your controls lined up properly and report the results
of your controls. |f you don't report the results of
controls, then you can't as a reader evaluate the
validity of your data. So controls are always
essential, and contami nation controls in particular
are al ways essenti al .

Q So to distill the steps, you need the
positives to be positive, the negatives to be
negative?

A That's right. You always need the positives
to be positive and the negatives to be negative.

Q If the negatives test positive, there's a
probl em and vi ce versa?

A Yes.

Q Okay. Wiat's the difference between
conventional and Tagvan PCR?

A Conventional PCR and TagMan PCR are very
closely related. Conventional PCR relies on two
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1 primers, two DNA oligonucl eotides that define the

2 extent of the anplification product.

3 So for exanple, if you enter Washi ngton

4 there's a sign that says Washington, D.C., and if you
5 | eave Washi ngton there may be a sign You Are Now

6 Leavi ng Washington, D.C. That's what priners do.

7 They del i neate the begi nning and the end of your

8 target, in this case neasles virus RNA

9 For conventional PCR you conduct 20, 30, 40
10 cycl es of the polynerase chain reaction and run these
11 reactions out on gel as we've seen in various

12 presentations, and you | ook for bands on gels. The
13 band is either there or it's not there ideally.

14 Sonetines, as we've already seen, you're getting

15 snears.

16 However, all you need to know is that

17 there's a band. You don't know what that band is, so
18 you have to do additional techniques to confirmthe
19 identity of that band because it could be a spurious
20 band so there's various ways of confirmng that the
21 band you're seeing is your target.
22 The nost -- the best way of doing this is
23 sequencing is getting a DNA sequence. However, of
24 course, that is all very always tinme consum ng and
25 | abor intensive, and it doesn't allow you to get a
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1 fast result and a reliable result, so real time PCR

2 i nproves on
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conventional PCR
Now, the analogy | would use is that we've
got Washington, D.C., and we've got Washi ngton,
England. If |'mtalking about Washi ngton you don't
know what |'mtal king about, but if | say the Wite
House in Washington there is an additional, very
specific pointer towards the specificity of the
| ocation we're talking about. |If I say the Wite
House in Washi ngton you know | ' m not tal king about the
Washi ngton in the United Kingdom
What TagMan PCR does is it provides the

White House. It provides an additional probe that
woul d be very specific for the target that you' re
anplifying, so the specificity that you get from your
primers which we have in conventional PCR is augnented
by the specificity of a probe that binds to the
anplified DNA only if the correct target is being
anplified. So really what TagMan DNA does, it gives
you an additional level of confidence in the result
that you're obtaining when you do your PCR reaction

Q Okay. So, in this instance, for the Wite
House, Unhl mann's Wi te House was supposed to be
measl es virus?

A That's right. 1In this case, the Wite
House, the probe woul d detect neasles virus.
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1 Q Now can you have conpl ete confi dence that
2 measl es virus is actually there when you test for it?
3 A Well, that's a difficult question to answer
4 because it's a conplex question you've asked ne, not a
5 sinmpl e question. The problemof course is that you're
6 still only | ooking at the appearance of fluorescence.
7 The actual way you're detecting your tenplate is by
8 degradati on of the probe as Dr. Ward explained this
9 morning. You're |looking at fluorescence.
10 So in principle if you' re detecting
11 hybri di zati on of the probe, the Wite House, if you're
12 detecting the Wiite House it should be neasl es virus,
13 but there are additional possibilities. The nost
14 obvious one is that you detect a contaminant. It is
15 less likely that you're detecting irrel evant sequence
16 because the probe wouldn't bind to that, although it
17 could do that as well.
18 The contami nants are always a problem In
19 addition, you could have problens with specificity,
20 with the actual assay itself, that they're are
21 artifacts. As you know science is, biology is not
22 al ways cl ear cut, and sonetimes you' Il just have
23 probl ens that appear, and so you m ght have a probl em
24 with a contam nant and you mi ght have a problemwth
25 the actual assay itself that would give you a positive
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1 resul t.
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Q So in order to nake sure that you're not
havi ng these problens what do you need to do?

A Well, there's a lot of different things you
can do to look at the quality of a real-time PCR
assay. | can go into that at a |later stage. The
obvi ous thing you woul d do when you design an assay is
you sequence the anplicon that's being generated
because if you find concordance between the sequence,
whi ch shoul d be neasles virus, and the appearance of a
positive result when you Taq pol ymerase assay, then
you can be reasonably confident that you' re anplifying
the right thing.

But if you don't sequence your target at
| east when you're designing and validating and
optim zing the assay, you can never be certain that
what you're getting is the right sequence.

Q Now, di d Uhl mann di scuss how t he RNA was
handl ed?

A No. As | think | said one of the things
about this paper is that it's fairly unique in ny
experience, and it's given no information at all about
what actually was done. It actually tells you in
outline what they did, where they got their sanples
fromand that they prepared RNA, but it gives you no
i nformati on what soever about, for exanple, the quality
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of the RNA, the quantity of the RNA and how t he
different RNAs were extracted fromdifferent sanples
which they refer to.

Q Now, from a PCR perspective what's the
difference between fresh-frozen biopsies and a
formalin-fixed, paraffin-enbedded biopsies? 1 think
it's FFPE.

A Right. Dr. Hepner used the term apples and
oranges as referred to sonmething, and | would use the
term appl es and oranges to refer to formalin-fixed and
fresh-frozen materials. Let me go through both and
explain it to you very carefully. Fresh-frozen as the
name inplies is a biopsy that is taken say foll ow ng
surgery or follow ng a col onoscopy, and it is put into
liquid nitrogen and frozen, so it is a fresh piece of
tissue.

The quality of RNA that you get fromthat
kind of tissue as long as you extract the RNA
carefully and handle it carefully is usually very good
so that if you're looking for a very |ow copy nunber
target you will tend to detect it in a fresh-frozen
sample. W all love to work with fresh-frozen
mat eri al .

However, a lot of medical research is
carried out on sick people, for exanple, in ny
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1 particul ar specialty, in cancer patients, and so every
2 hospi tal has banks of archival material that's been
3 stored for the last 100-200 years perhaps and has been
4 formalin-fixed and paraffin-enbedded because this is
5 used by pathol ogists to, for exanple, in colorectal
6 cancer stage the cancer.
7 So this is a very unique source of materi al
8 for any medical research, so we like to also use that
9 kind of material. The problemis that formalin-
10 fixation and paraffin enbeddi ng destroys nucleic
11 acids. As Dr. Ward said this norning RNA is
12 particularly susceptible to degradation. So what
13 formalin-fixation does is it cross-links the RNA it
14 degrades it and it basically nakes it |ess available
15 to reverse transcription.
16 So if you have the formalin-fixed sanple and
17 the fresh-frozen sanple, and again, there's severa
18 papers in the literature that suggest this, you should
19 never conpare the results you're getting fromthose
20 two because they will be different.
21 Q Now, did -- |I'msorry.
22 A Sorry.
23 Q Did Uhl mann use both fresh-frozen and FFPE?
24 A Yes. Again, this brings nme back to the | ack
25 of information. According to the materials and
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met hods they used both fresh-frozen and fornalin-fixed
sanpl es, but they don't tell us which sanples were
fresh, which were frozen, whether the sane percentage
fresh and frozen were used for controls and sanpl es.

Al'l of these things of course are crucial to
be able to evaluate the validity of the assay because
to take an exanple if he had used all fresh-frozen
sanples for his cases and all formalin-fixed materials
with controls you would not be surprised if he never
detected his target in the controls because he's using
formalin-fixed material.

So in order to be able to evaluate the
reliability and validity of any data that you produce
if you' re using m xed tenplates such as this you nust
very clearly state what you're using, and he hasn't
done that.

Q And did he distinguish between the two in
reporting his results?

A Not in the paper, no.

Q Did you also identify a msmatch between the

measl es virus sequences listed in the paper and the

pr obes?
A Yes. This is, again, well, it suggests that
there's a problemw th the probe design. [If you | ook

in his paper the paper actually lists the probe they
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used for the F-gene neasles virus and lists the
sequences from Genbank, which is the database that
collects all nucleic acid sequences they use to design
t he probe.

If you then go back and | ook up these
sequences then you'd find there's a single m smatch
bet ween the consensus sequence of all of those
sequenced and the probe that they have used to
generate the TagMan probe. Now, what this neans is
that, again, as Dr. Ward explained this norning that
there's a lack of sequence identity in one base
bet ween the probe they use and the actual neasles
Vi rus sequence.

Now, | suppose it's likely too nmuch of an
anal ogy, but if you had a bl ack house then you
woul dn't necessarily be in Washington. So you have a
m smatch in your probe then you can't be quite certain
that it's going to detect your neasles virus
particularly if you' re | ooking at very, very |ow copy
nunber targets.

So having a single msmatch is not fatal to
the assay, but it certainly raises questions about the
validity or the reliability of the assay that is being
produced for the F-gene target.

Q Now, what genes did Uhlmann target in his
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research for the 2002 paper?

A Well, again, it brings ne back to this
probl em of not knowing fromthe paper. He lists, at
| east he lists -- two F-gene priners and, is it two,
yes and, two H gene priners but doesn't distinguish
between the use of these primers in the Tagvan PCR, so
we just don't know which priners he has used for the
TagMan PCR assay.

Q Ckay. Did he also design priners for the N
gene?

A Yes. He designed priners for all three
potential targets. Yes.

Q Okay. And | think you m ght have just said
this, but in the result section did he distinguish
between F, H or N?

A No. In the abstract he refers to having
targeted the F and the H gene for TagMan PCR, but in
the results section he doesn't distinguish what
results he got.

Q Now, regarding consistency and
reproduci bility did Unl mann provi de any data regarding
anplification sensitivity or efficiency?

A No. | need to come back to what |'ve been
saying several tinmes now. There's this |ack of
information that doesn't allow you to evaluate this
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1 paper properly in ternms of its validity. There's no
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1 menti on what soever about any paraneters that you would
2 be |1 ooking for as an i ndependent or a dispassionate

3 disinterested reader to be able to eval uate whet her

4 his results are correct or not.

5 He gives no information at all about any of
6 hi s paraneters.

7 Q And did you identify any other itens you

8 woul d like to have seen in order to evaluate his

9 findi ngs?

10 A Well, one of the things |'ve been doing for
11 along time is trying to get standardi zation into the
12 reporting of real-tine PCR data. In fact, in ny 2002
13 review | had a section at the end of the paper that

14 suggested certain paraneters that need to be

15 consistent, and in the |latest Nature of Protocols we
16 expanded on that.

17 When you do microarrays, which is another

18 bi ol ogi cal technique, there are so-called mni num

19 information required to give you information that you
20 require to be able to evaluate a microarray
21 experinment. W're trying to do the sane thing for
22 real-time PCR.  So what | would | ook for today and
23 woul d have | ooked for in 2002 is at the very |least the
24 anplification efficiency of the PCR should be known.
25 That's the first thing. | certainly would
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expect to have a statenent that suggests that the
negative controls were negative and the positive
controls were positive. | might have wanted to see a
standard curve. Certainly, if I'mlooking at
quantification I'd want to see a standard curve.

I would want to see certainly sone
suggestion that the RNA they were using was of high-
quality or at least | would like to know what the
quality of the RNAwas. And I'd like to certainly
have known whi ch sanpl es were obtained fromfresh-
frozen material and whi ch sanpl es were obtai ned from
formalin-fixed material for the reasons | outlined.

It is crucial in order to be able to evaluate the
validity of this assay.

Q So these itens should be included in a paper
di scussi ng PCR?

A Yes. Nowadays you'd have even nore rigorous
standards, but in those days as a mi ni numyou woul d
have incl uded those. Yes.

Q Now, Dr. Hepner -- I'mgoing to nove on to
Wal ker. Actually, Dr. Hepner and Dr. Krigsman
di scussed the abstract presented by Dr. Wal ker at an
auti smresearch neeting, and again, there was sone
additional information provided with us during the
hearing | ast week. Have you been able to review those
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1 mat eri al s?
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A | have. Yes.

Q And did you ook at the PCRresults listed
in the Wal ker paper on page 47

A | did. Yes.

Q Keeping in mnd that this is a poster
presented, it's an abstract presented at a conference,
neverthel ess, if you were | ooking these PCRresults
woul d you have any concerns?

A Yes. | would like to say first of all that
it is prelimnary. | think Dr. Hepner, as again Dr.
Ward said this norning, made it very clear that she
woul d not cone to any mmjor conclusions fromthis
work. So bearing that in mind if | take us through
the slides then | wll explain what nmy concerns woul d
be, although of course it is a poster.

Q We started with Slide 1. | believe now
we're going to switch to Slide 2.

A Right. Slide 1 is, actually, it's taken
straight fromthe poster. So that's correct, isn't
it? That's what it's supposed to |ook Iike. Now,
what |'ve done here is |'ve separated the two figures,
the left-hand figure and the right-hand figure, and
I"mgoing to give the first figure first. Now, what
we have on the left here is the size standard that
t hey have used according to the handout which is from
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1 Invitrogen and is a 100 base pair | adder.
2 VWhat this neans is that there are DNA
3 fragments here that differ by 100 base pairs each
4 The other thing Invitrogen tells us is that the 600
5 base pair of fragnments here runs abnormally, so you're
6 getting two, so it looks like a doublet. You can see
7 it's somewhat nore intense. Can you see that? If you
8 | ook at the figure fromthe Hepner poster you can see
9 that it's a slightly nore intense band here. Can you
10 see that?
11 This band here is slightly nore intense than
12 all the others.
13 SPECI AL MASTER HASTI NGS:  Yes.
14 THE WTNESS: Yes? ay. So that |ocates
15 the 600 base pair fragment here. Now, what she then
16 tells us is that if the PCR has worked okay you expect
17 to get a yield, a band of 726 base pairs. So we can
18 count quite easily 600, so a 700 base pair band is
19 just above the doublet, so it nmakes it very easy to
20 | ocat e.
21 So if you look at the band just above the
22 doubl et here and then go across here then albeit this
23 being a very poor representation we certainly can't
24 really see a band at that |ocation.
25 /11
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BY M5. BABCOCK
Q So this is a reference to the height at
whi ch a band shoul d be evi dent?
A Yes. What we can see is in every well a

band at roughly 6-5-4, 320 base pairs because if you
count down fromthe 600 doubl et 500, 400, 300, there
this band roughly co-mgrates with this band. So the
first thing to note is that this gel produces a band
of 300 base pairs, which they don't refer to, and this
of course imrediately tells you there's nonspecificity
t here.

You' re expecting sonething at 700, you're
getting sonething at 300, there's a problem In
addition, you can see the very faint band here, again,
at about 400 probably and then up here at about 900.
So there are bands on this gel, but they are
nonspecific. Now, even nore inportantly | think or
just as inportantly she refers to 12 patient sanpl es.

If you count along here you' ve got one, two,
three, four, five, six, seven, eight, nine, 10, 11
12. Now, as | tried to point out today | think
virtually every expert in this case has referred to
controls are essential. You always want controls of
your sanples. There's no controls on this. So even
though this is a poster presentation at the very | east
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there should be a negative control on there to show
that the PCR in the negative control hasn't worked.

We don't have that information. So this
i medi ately invalidates these results because we can't
now say whether these are genuine or not because
there's no negative control there. So that's a rea
problemwi th this figure.

Q And let's nove on to, this was the
conventional PCR, now we're noving on to nested PCR --

A Right. So this is the second picture in, or
second panel of Figure 4.

SPECI AL MASTER HASTI NGS: Before we go on
here let's do housekeeping. Again, Dr. Bustinis
showi ng sone slides here, and we have a paper copy of
those slides. Let's mark that as Respondent's Tri al
Exhi bit 13, and note that now you're turning to Slide
No. 4. Is that correct?

THE WTNESS: Three. No, this is Slide No.

SPECI AL MASTER HASTINGS: Slide No. 3.
kay. | see. It's slightly different. Now, you said
somet hi ng here about did | hear you say Figure 4?

THE WTNESS:. Yes. Figure 4 is the actua
Figure 4 fromthe poster.

SPECI AL MASTER HASTINGS: kay. Figure 4
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fromthe poster is on the right on your Slide No. 3?

THE W TNESS: Yes.

SPECI AL MASTER HASTI NGS: Ckay. Go ahead.

THE WTNESS: This is the second panel from
the figure fromthe poster. 1've |oaded the --
someone | oaded the size standard there for nme again.
So, again, to |l ocate the doublet here and the size
| adder here. Now, according to the | egend again we've
got 12 sanples | oaded, and we're expecting a nested
PCR or a PCR fragment at 407 base pairs. This is
present in Lanes 3, 4, 6 through 9 and 10.

Now, again, it is immediately obvious that
you've got very strong bands down here again
suggesting nonspecificity. |In this case they' re very
smal | bands, and they're nost likely to be the prinmers
com ng together and being anplified across each other
We call that prinmer dinmer. You may have heard that
termbefore in this Court. No?

MS. BABCOCK: No. | know priner dimer is a
bad t hi ng?

THE WTNESS: ['Il explain it in a second.

MS. BABCOCK:  Ckay.

THE WTNESS: What it basically nmeans for
the purpose of what |'m di scussing now is
nonspecificity. Now, we've got these snears, and we
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referred to these early on, and these are typical for
conventional PCRs, RT-PCRs, because you're getting
some nonspecificity and sone specificity.

So certainly you would believe that we're
getting anplification products here, and probably
here, probably here as well, not so certain here or
here, but wi thout doing further analysis here, for
exanpl e, a Southern blot, which has been di scussed, or
DNA sequenci ng, you don't really know what this is.
And this is a nice exanple actually where real -tine
PCR woul d be far better to use than conventional PCR,
but that's another matter.

Again, notice, and again, it's crucial here,
what we're tal king about is nested PCR.  Now, nested
PCR i s where you take a PCR reaction and do a second
PCR reaction on top of the first one, so you basically
doubl e, or triple, or quadruple your chances of
getting contanmination. So it's even nore essential to
have a negative control here.

O course, if you look at this there's no
negative control here. So whatever these bands are
you can't tell because there's no controls. So as Dr.
Hepner says it's prelimnary, but technically this is
a flaw because she shoul d have had negative controls
on this gel
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Q Now, Dr. Hepner nentioned during her
testinony that they were running 35 to 40 cycles. |Is

this an appropriate anount given the type of PCR being
used?

A Wll, | think for you to ask nme whether it's
appropriate or not presunes that, you know, | have a
God given right to say what is appropriate or not. |
think it is high. | would certainly not be happy
using a nested PCR using a 35 cycle PCR and then
another 35 cycle PCR. In the ol den days when we used
to do nested PCR we woul d have run 15 or 20 cycles
foll owed by 30, 35 cycles because then you mninze
the |ikelihood of contam nation.

Q Unl ess these issues are resolved woul d you
have confidence at least in what's been presented from
t he Wal ker | ab?

A I can't have any confidence because there's
actually no results | can evaluate without referring
to a negative or a positive control, and these don't
give themto ne. So | would have to ask to repeat the
assay with a negative control

Q Is there any indication that this abstract
was ever published?

A I've never seen it published. This was the
first time |'ve seen this or heard about it.
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1 Q Ckay. | wanted to talk briefly about
2 Mchelle Cedillo's OLeary lab, results in the O Leary
3 | ab.
4 A Ri ght .
5 Q You nmentioned earlier that you' ve revi ewed
6 it. Look at Petitioners' Exhibit 28 at 179.
7 A That's Slide No. 4.
8 Q Now the report states that there were
9 1.67 x 105 copies of the neasles virus per nanogram
10 RNA.
11 SPECI AL MASTER HASTI NGS: ©Ms. Babcock, can
12 you give me a mnute to get to this?
13 MS. BABCOCK: Absol utely.
14 SPECI AL MASTER HASTI NGS: Okay. Exhibit 28?2
15 MS. BABCOCK: At 179.
16 SPECI AL MASTER HASTINGS: Al right.
17 MS. BABCOCK: It's up on the nonitor as
18 wel | .
19 SPECI AL MASTER HASTI NGS: Ckay. Very good.
20 Thank you.
21 BY Ms. BABCOCK
22 Q Okay. 1.67 x 105 copies of the neasles
23 virus per nanogram RNA present in the biopsy. Taken
24 at face value on a scale of low to high where does
25 this fall?
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1 A It seens a high nunber.
2 Q And what woul d the significance be?
3 A Well, it neans that A) this is not an assay
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that is at its limts so this should be easily
detectible, and it also neans that if you've got that
much nmeasles virus in a gut sanple it probably is in
other cells as well and you should be able to detect
it, for exanple, in blood.

Q Now what gene was tested for according to
the report?

A The F-gene.

Q Wuld it have been hel pful if they had al so
tested for N or H?

A Well, it is surprising because the Unhl mann
paper suggests that they have used at |least two viral
genes, so yes, | think in order to have confidence in
your results you should have nore than one target
particularly when you're | ooking at the virus, which
makes it quite easy.

Avirus is a foreign object, so it shouldn't
be present in the body. So if you're going to detect
a virus you want to be certain it is there. So the
obvious thing to do is not to decide with one vira
gene, but two or nore. So you would have probably
targeted the F-gene and the H gene, for exanple, and
| ook for concordance between the results and assuned
that if you got both F and H genes positive that you
really are detecting neasles virus target.

Heri tage Reporting Corporation
(202) 628-4888



Case 1:98-vv-00916-TCW Document 203 Filed 06/11/08 Page 198 of 321

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

1962A
BUSTI N - DI RECT

If only one of the two is positive then
you' d have severe doubts about your result. So from
that point of view | think one should have used two
mar kers, yes.

Q Was there any information included in the
report on assay repetition or control s?

A No. There's nothing. Again, no information
provided at all.

Q Was a bl ood sanple submtted?

A It was submitted, yes.

Q Were the results of the blood testing
provided in this report?

A No.

Q Now, moving on to Unigenetics specifically,
as part of your prior work, have you had opportunities
to exam ne the testing nethods used by Dr. O Leary
whil e at Unigenetics?

A Yes. As part of the UK litigation, | was
given access to all of the raw data that underlies the
Uhl mann paper and all the other assays that were
carried out for the UK Ilitigation.

Q Now, who approached you about this project?

A I was running ny April 2003 Q PCR neeting in
London, and it's hard to remenber, but it nust have
been attended by scientists working for
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d axoSm t hKl i ne because at the end of June, or a nonth
or so later, or a couple of nmonths later | was
contacted by the solicitors for GSK who asked ne

whet her | had heard of the MR trial, which | vaguely
had, but it wasn't any concern of m ne, whether | had
been approached by anyone to give any opinion on any
of the results that had been underlying the results of
the anal yzer test kit and whether | would be wlling
to cone and | ook at a paper that had been published in
2002, the Uhl mann paper, and sone of the docunentation
t hey had been given by Unigenetics and Professor

O Leary as part of the disclosure for the litigation.

Q And what was your understandi ng of your task
inthis project?

A Wll, it was nmade clear to nme by both the
solicitors and the barristers acting for the three
conmpani es that ny main overriding duty was to help the
Court, so l'ma Court witness. So this is overriding
the duty | would have to anyone enpl oyi ng or paying ne
to do the work, and this was stressed to nme again and
again, and that my opinions have to be independent and
that independence is neasured by whether if | had been
given the instructions by the opposite side | would
cone to the same concl usion

And so | have seen and al ways have seen ny
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i nvol venment in this as sinply soneone com ng al ong,
| ooking at the data and to the best of my ability
coming to a very fair and unbi ased concl usi on

Q Now, to be clear was this the first time you
had offered an opinion for purposes of a |egal
proceedi ng?

A Yes. 1've never been involved in any | egal
wor k before.

Q And is today the first tinme you' ve ever
testified?

A Yes.

Q Wel cone.  Now, you were granted physica

access to the Unigenetics |aboratory?

A | was, yes.
Q When?
A In January 2004, and then again in May 2004.

Q And what did you do during your visits to
the actual |aboratory?

A By the tine of the first visit Unigenetics
had agreed to supply us with the raw data fromthe
life of the TagMan assay. So one of my reasons for
going to the Unigenetics |ab was | wanted to reanal yze
the data on the conputer that was attached to the
actual instrunent to see whether the analyses | was
doi ng at home on ny conputer would give identica
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1 results to
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the conmputer that was being used by Unigenetics so
then I could conclude that ny anal ysis was equi val ent.
That was ny nmain reason for going. The
second reason for going was to actually | ook around
the lab to see howit was set up. The third reason
was to actually get as many of the files as possible.

Q Okay. To be clear you used their own
equi prrent as well as your own?

A That was the aimfor the first visit.
However, a couple of days before we got there | think
either the ABlI or the conputer, | can't renmenber
whi ch, broke down and couldn't be repaired and was
physically renoved fromthe lab, so | didn't have
access to the conputer that was connected to the ABI
instrument, but | did have access to another Maclntosh
that was in the |ab.

So | was able to analyze sone of the data on
anot her conputer they al so used for analysis.

Q Okay. And just as a note of explanation for
t he non- PCR people, the ABI instrunment is an
instrunent used that's essential in?

A That is the TagMan instrunments that they
used and we used at the tine.

Q But were you able to use their equi prment on
the second visit?
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A On the second visit the conmputer was there
and | was able to analyze the data on both their
Macl nt oshs, yes.

Q Ckay. Now, when you say anal yze data what
is the scope of what you did for this project?

A | did alot of work for this. First of all,
like any instrunent, if you, for exanple, if you're
| ooking at a website you see a very pretty website,
and it's all easy to understand. You click on
somet hi ng, sonet hi ng happens. Underlying that website
is the HTM. code, which is incredibly conplicated, and
you and | normally don't see and wouldn't want to see.

So simlarly, with any software there is the
pretty front end and the nuch nore difficult back end.
An instrument of course, an instrunment puts out raw
data that needs to be interpreted by the software and
then presented in a user-friendly form So the data
that |I'm showi ng you today, yes, all of those data are
the output fromthe instrunent in its user-friendly
form

That is why we wanted the access to be the
raw data files. Wat | was able to do is was to
anal yze the raw data output fromthe instrunent which
i s something one normally never does because it is,
you know, incredibly tinme-consuning, there's lots and
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1 |lots of data points per well, and it is a bit of a
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nightmare and it certainly is terribly tine-consum ng.

Q So it's fair to say you spent a substanti al
anount of time on this project?

A A very substantial anmount of time on this,
yes.

Q About how many hours?

A Approxi mately 1,500 hours.

Q kay. |I'msorry, what was your hourly rate?
What were you pai d?

A 150 pounds.

Q So 1,500 times 150 pounds is roughly the
nat ure of 200, 000 pounds?

A 220,000 pounds. An awful |ot of noney, yes.

Q Okay. Now, did you al so anal yze sanpl es
froma gentleman naned Professor Cotter?

A Yes, | did.

Q We'll talk about this a bit nore |ater, but
who is he and howis he related -- to the litigation?

A Sorry. Professor Cotter is the professor
for experinental hematology. He works in an institute
a couple of doors down the road fromnme. In fact we
work for the same institution. He's a PCR expert, he
does lots of routine PCRs. DNA-based PCRs nainly, but
al so RT-PCRs. He has, he had the sanme instrument as
both Professor O Leary and | had.
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Q In addition to the data what el se were you
able to review?
A | looked up all the disclosed notebooks that
the solicitors were sent, | |ooked at all the w tness

statenments fromall the workers at Unigenetics |ab, |
| ooked at the expert witness reports from Professor

O Leary and fromDr. Shiels, and all the expert

W tnesses' reports as they related to PCR | | ooked at

all the operator sheets that were produced, all the

experinental reports that were produced. |['ve
probably forgotten something. | |ooked at everything
that | --

Q The standard operating procedure?

A There was a standard operating procedure
that was disclosed with Dr. Shiels' testinony, yes

Q And you put your concl usions and reports
that were filed with the litigation in the UK ?

A | did, yes.

Q And these are the reports filed here as
wel | ?

A Yes.

Q Now, your reports are very technical to say
the least, and we could certainly be here for hours
discussing it. | think for the sake of sonme brevity
we will attenpt to just hit the highlights. As a
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1 manner of setting the table | will apologize if we ask
2 some slightly repetitious questions with PCR but |

3 think that some of these questions need to be asked

4 here so we understand the context in which they're

5 i nportant.

6 So with that said | wanted to start by

7 touching briefly on the standard operating procedure

8 or SOP. Wiat is this, and why is it inportant?

9 A Wel I, a standard operating procedure is |ike
10 a recipe. |If you boil an egg for three and a half

11 m nutes you get a soft egg, if you boil it for five

12 mnutes it's a hard egg, so if you want a soft egg you
13 have to boil it for three and a half mnutes, and if
14 you don't do that you get a different end product.

15 Simlarly, a standard operating procedure is
16 a recipe that allows an investigator to reliably

17 repeat any results he obtained | ast week, |ast nonth,
18 and within a year's tine because what he does is |ay
19 down very specifically how he obtains his sanples, how
20 he obtains his RNA how he goes about preparing his
21 RNA, how he quality assesses it. Al of those things
22 are laid down in a standard operating procedure as the
23 name inplies.
24 Q Soit's a fairly detail ed docunent?
25 A It tends to be fairly detailed, it depends

Heri tage Reporting Corporation
(202) 628-4888



Case 1:98-vv-00916-TCW Document 203 Filed 06/11/08 Page 208 of 321

1969B
BUSTI N - DI RECT

1 fromlab to | ab, but yes.
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1 Certainly the Unigenetics one was actually fairly

2 detail ed, yes.

3 Q Now, let's nmove on to the tissue collection
4 in preparation phase why is this inportant?

5 A Agai n, consistency. As. Dr. Ward nentioned
6 this norning RNA is labile, so if you | eave your

7 tissue out on a bench, for exanple, the RNA will

8 degrade. So it is essential that you have sone

9 quality control programin place fromthe noment the
10 tissue | eaves the body until it reaches your test tube
11 and you start extracting RNA

12 So sanple preparation is one of the

13 essential steps in a Q PCR assay and needs to be

14 controlled properly particularly if you are using

15 different kinds of sanples, for exanple, fresh-frozen
16 and formalin-fixed sanples. You need to know which is
17 whi ch.

18 Q Now, did Unigenetics use both fresh-frozen
19 and FFPE sanpl es?
20 A They did. They used bot h.
21 Q VWhat was the percentage between fresh-frozen
22 and FFPE?
23 A Okay. Wiat is really interesting about the
24 analysis that | did was that because | |ooked at so
25 many data points and so many different sanples there
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are lots of internal controls provided by the work
that Unigenetics' Professor O Leary did that gives ne
confidence in ny analysis because |'ve got controls
provi ded by O Leary hinsel f.

Therefore, | don't have to refer to the
outside literature to be able to come up with
conclusions. Now, if you look up the difference in
formalin-fixed and fresh-frozen materials as | said to
you al ready one is nuch better quality than the other
So what you would want to showis that if you extract
RNA from one sanple you get the certain anmobunt of RNA,
and if you take the RNA froma formalin-fixed sanple
you get | ess RNA

This is in the literature, but this is what
Professor O Leary's own results show. So what you' ve
got here on the left is sanples extracted fromfresh
mat eri al .

Q Sli de 5.

A Slide 5. Sorry. Yes. And tested for a
reference gene. Now, the purpose of this reference
gene is to show that there's anplifiable RNA in your
sanmple. That's all that does here. As you can see
you get an average Ct, threshold cycle, which I'l]
explain in a second, but an average amount of roughly
25 s here. Now, the formalin-fixed material as you
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1 can
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clearly see is shifted upwards, i.e., the average
anount of GAPDH target is significantly |ess.

In fact, it shifted by eight or nine Cs
here or is about 200 to 300 fold. There's 200 to 300
fold | ess apparent target in the formalin-fixed
sanple, and this is because the RNA has been scranbl ed
up and is unavail able for the reverse transcription
okay? So importantly these are Professor O Leary's
own control experiments.

So if he takes his reference gene and
anplifies fromfresh material he gets this, if he
anplifies fromformalin-fixed material he gets that,
as expected fromthe literature.

Q Now, did you see other findings by conparing
FFPE and fresh-frozen material s? Slide 6.

A Well, this is rather interesting. Yes, |
did. The next slide is Slide 6. So just for
compari son again these are the controls here show ng
the expected shift fromthe literature in the
formalin-fixed sanples. Now, this is what is supposed
to be the virus F-gene, and if you now | ook at the
average anmount of F-gene target in your positive
frozen and your fornmalin-fixed sanples there's no
di fference.

Now, Professor O Leary's own controls tel
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us that this should have been shifted upwards because
this is much poorer quality RNA. The evidence from
his owmn data is conpletely clear. There's no such
shift. This nmust nean that whatever this is is a
contam nant that has been introduced after the sanple
has been formalin-fixed.

So by definition this cannot be part of the
origi nal biopsy because if it had been it will have
shi fted upwards.

Q Now, nmoving on to the RNA extraction phase,
why is this inmportant?

A The RNA extraction phase, why is it
inmportant? RNA extraction is inportant because the
quality of the RNA determ nes the kind of result
you're getting as you can see very clearly here. Poor
quality RNA, [ow copy nunber, high-quality RNA higher
copy nunber. So it is essential A) that you have a
standard operating procedure; and B) that you follow
it tothe letter

Q Did Unigenetics check for quality of RNA?

SPECI AL MASTER HASTINGS: D d it check for
what ?

MS. BABCOCK: The quality of RNA

SPECI AL MASTER HASTINGS: Quality of RNA
Ckay.
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THE WTNESS: Well, first of all they had
different, they used different procedures fromthe SOP
for their RNA extractions, but that's another matter,
and they used two different ways to check for their
quality of the RNA, one of which is unacceptabl e and
the other doesn't give you terribly much information,
but it's very useful for ne fromthe point of
anal yzi ng the data

They used a nethod which | ooks at the ratio
of two optical densities, which gives you the
presence, which identifies the presence of
contam nants in your RNA sanple, but they did that for
very few sanples. Mst sanples were not what we woul d
understand as quality controlled. Wat they did do is
they used GAPDH, and in the SOP what they say is that
we make an RNA preparation and we will use a reference
cellular gene to |look for the presence of RNA.

If we can't detect that RNA then the RNA is
no good because obviously if your target cellular gene
can't be detected there has to be sonething wong with
the RNA prep which is conpletely correct. Are you
foll owi ng ne?

SPECI AL MASTER HASTI NGS: Wy don't you say
that one agai n?

THE WTNESS: |If you make an RNA preparation
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1 and it is of good quality then you expect to detect

2 RNA in that sanple.

3 SPECI AL MASTER HASTINGS: Al right.

4 THE WTNESS: So if you have a reference

5 gene in that sanple that is a cellular reference gene
6 you should detect it if the RNAis of good quality.

7 If you don't detect it there's something wong with

8 the RNA. As Professor O Leary's SOP states, if we

9 can't detect the GAPDH we shouldn't use the sanple for
10 anal ysi s, which nmakes perfect sense.

11 Now, it happens that Professor O Leary did
12 use those sanples for his analysis, and that's why |
13 was able to then identify what the contam nant is.

14 Well this has hel ped ne identify what the contam nant
15 is. This is the next slide.

16 BY Ms. BABCOCK

17 Q Ckay. Well, | wanted to nove on to the

18 reverse transcription phase, and talk about it a bit
19 in general first. Sorry. It got put up a bit early.
20 What is the purpose of reverse transcription?
21 A Okay. Reverse transcription. W have been
22 tal king about real-tine PCR all this time, but | think
23 it is inmportant perhaps at this point to say that the
24 real-time PCRreally only refers to the DNA
25 anplification side of things. In order to be able to
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1 anplify an RNA nol ecul e you have to convert the RNA to
2 DNA. | think that's been said several tines over
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Now, this is crucial here because RNA virus,

because neasl es virus does not exist as a DNA nol ecul e
in nature, so you nust identify the RNA. |If you ever
identify DNA then it has to be a contaminant. This is
a very crucial point. Because neasles virus does not
exi st as a DNA nolecule you can't detect DNA. If you
do it's a contam nant.

Q So you have to use the RT step to anplify?

A So you nust use an RT step to detect the
measl es virus RNA. |If you detect a target that is
apparently measles virus in the absence of an RT step
by definition it can't be neasles virus because it has

to be DNA. It's a very sinple concept. At least it

istone. It's not to everyone el se.

Q Per haps not so nmuch the rest of us, so be
patient.

A So this is why we're tal king about reverse

transcription PCR, okay? So, again, the standard
operating procedure of Unigenetics requests the use of
specific primers. |In a reverse transcription step
there's a conbined RT-PCR step. So to make life
sinmpl er they have used a conbi ned RT-PCR step. You
can do it different ways. It is okay to do it that
way, not ideal, but it's okay to do it that way, the
crucial point being you nust have an RT step.
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1 Q Now, are tenperature and tinme inportant?

2 A I'"msure as you have gathered by now tim ng
3 and tenperature are crucial for PCR because you're

4 relying on small bits of DNA binding to other bits of
5 DNA in a vast gam sh of other nolecules, and in order
6 to find their partners or their targets they have to
7 be at the right tenperature.

8 If the tenperature is too | ow you get

9 nonspecificity, if the tenperature is too high you

10 don't get any binding at all, if you give themtoo

11 long they will, again, be nonspecific, if you don't

12 give them enough tine they won't, again, bind and be
13 | ess efficient.

14 So it is crucial that once you have got your
15 primers you optimze your assay and then stick by that
16 assay in terns of tenperature and in terns of tine.

17 Q Now, what was happening in the Unigenetics
18 lab with respect to tine and tenperature?

19 A There was quite considerable variation
20 between runs in both the tenperature of the reverse
21 transcription and the tinme they reverse transcribed
22 for.
23 Q And just can you clarify what a run is?
24 A Arun. Arun is a single assay which
25 involves a 96 well plate, and it typically involves 90
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1 odd sanpl es they have been | ooking at. A Q PCR assay
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we call a run because it's called a run. | don't know
why we call it that.
Q Now, were there instances where they forgot
to use the RT step?
A Well, again, as | saidin arun ny results

are -- we've mssed that one slide, haven't we?

Q That was probably the questioner error.
For gi ve ne.

A Can we go back to the previous slide,
pl ease, Slide 77

Q You'd like to briefly discuss Slide 7?

A Yes. 1Is it okay to go back to that?

Q O course.

A Let ne rem nd you we were tal ki ng about
GAPDH and how GAPDH in formalin-fixed sanpl es was nuch
hi gher, the Cts were nuch higher in the formalin-fixed
sanpl es as conpared to the fresh-frozen whereas the F-
gene was no different. Then | nentioned to you that
t he GAPDH can be used as a control to | ook for the
presence of RNA in a test tube. |In the absence of
GAPDH there's clearly no RNA present, so we have to
discard it.

But Unigenetics still continues to use that.
This gave ne a handl e on things to anal yze F-gene
results fromRNA that were conpletely degraded, okay?
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1 This is what this shows. So on the right here we have
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a |l ot sanples where the GAPDH result was positive,
i.e., there was RNA there, and the F-gene results give
you a & of just bel ow 35 here.

Now, these are from sanples that should have
been di scarded according to the SOP from Uni genetics
because there was no GAPDH present, i.e., the RNAis
degraded. But if you look at the Cts for the F-gene
whi ch they reported as positive you can see they're
the same. Now, if this is degraded RNA yet |I'm
getting the same Cs for my F-gene target this can't
be RNA because it woul d have been degraded.

That's what the GAPDH showed me. Now, if it
isn"t RNA it has to be DNA. If it is DNAit can't be
measl es virus it has to be a contam nant.

Q Al right. Now we'll skip back to where we
were before.

SPECI AL MASTER HASTI NGS: So that was Slide

M5. BABCOCK: Yes. Now we're on Slide 8.

SPECI AL MASTER HASTI NGS: Now we' re goi ng
back to eight.

THE WTNESS: Now we're going toward Slide
8. So at this stage | had an inkling that I was
| ooki ng at contam nation, and | had evidence that it
was actually DNA that was the contam nant.
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1 Now, again, fortuitously, and again, |
2 stress this is their own data so | do not need to
3 interpret it, | just look at the run and can tell from
4 the run fromtheir own information, fortuitously, and
5 we all make mistakes, in two runs they actually forgot
6 to include --
7 SPECI AL MASTER HASTI NGS: Just a nmonent. In
8 the audi ence, please. Sir, no talking while the
9 witness is talking, please. Thank you.
10 Wul d you ask the last question again, M.
11 Babcock?
12 BY M5. BABCOCK
13 Q You were discussing when the RT steps have
14 been forgotten and then your investigation of
15 contam nati on.
16 A Now, if you remenber | had an inkling that
17 it was DNA that | was looking at so it was a
18 contam nant. So the next set of data I'll show you
19 again are Unigenetics' Professor O Leary's data. Did
20 not require interpretation. | just analyzed them on
21 the instrument w thout any further input on ny part.
22 What | inmmedi ately observed was that they had
23 forgotten to do the RT step for those two runs.
24 Now, we all mnake m stakes so, you know, that
25 just happens, but it was very, very informative for ne
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because as | tried to explain earlier on in the
absence of an RT step you cannot efficiently get a
result for an RNA nolecule, RNA virus. This is very
nicely illustrated here. The run of April 11, which
is this one here, was done in the presence of, this is
the F-gene --

SPECI AL MASTER HASTI NGS: The lower left is
the April 11 run?

THE W TNESS: Yes.

SPECI AL MASTER HASTI NGS:  Ckay.

THE WTNESS: On Slide 8 the | ower band or
the | ower standard curve, this is what it is, is done
in the presence of reverse transcription. You can see
for different ambunts of target you' re getting certain
Cts, and this is what a standard curve | ooks |ike.

Now, as you can see on June 19 you're getting a
dramatic shift upwards of the F-gene standard.

Now, this is an RNA nolecule that they used
to generate the standard curve. So what this tells us
is, again, it's their internal control, which is so
ni ce because I don't need to interpret here, their
internal control in the absence of an RT step
dramatically shifts upward exactly as you woul d expect
because you haven't got a reverse transcription step
t here.
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1 Al you're doing is a PCR The PCR enzyne
2 can inefficiently -- it does do some polynerization of
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RNA, but it's very inefficient, and that's why you're
getting this dramatic upward shift which is 200 fold
plus. It depends on how you do it, but you get a
roughly 200 fold decrease in the apparent anount of
RNA for their control

So, again, as before with the GAPDH t he
control they use here or the control that | have used
tells me exactly what | expect to see. |If | use F-
gene RNA for the standard | get an increase in the O
because there's no reverse transcription. This is
what happens with RNA. So we go now on to Slide 9
Again, fortuitously on this run where they forgot to
add the RT step there were four |ead cases fromthe
U K

Now, if you | ook and conpare the F-gene Cs
for the four |lead cases to the F-gene Cts fromthe
majority of the sanples where they did the reverse
transcription step there is no difference. The Cs
are roughly the same. |If this had been RNA this
shoul d have been shifted upward beyond the 40, which
is by definition the absence of any target source.

You woul dn't have detected it. So in the
absence of an RNA RT-PCR step, an RT step, they are
detecting roughly the sane amount of F-gene target as
in the presence of reverse transcription. So by
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definition this cannot be RNA it has to be DNA. So
we have two i ndependent |ines of evidence that show
very clearly that the target that is being anplified
it is F-gene, but it's F-gene derived from DNA, but
because neasl es virus doesn't exist as a DNA nol ecul e
it can't be derived fromneasles virus RNA

BY MS. BABCOCK

Q Now, noving on to the actual PCR step for
accurate results do you need to validate the prinmers
and probes?

A Books have been witten on how to validate
primers and probes, and, yes, this is one of the nost
i nportant aspects of any RT-PCR assay.

Q Now Dr. Ward tal ked about this a little bit
this norning, but can you just briefly sumarize what
primers and probes are and why this is inportant?

A As | tried to explain earlier on, priners
delineate the extent of the anplification that you
get. It is the equivalent of the sign saying
Washi ngton, D.C., welcone to and you're now | eavi ng
Washi ngton, D.C. That's what the prinmers do. They
signify, delineate your target.

Now t he inportant points about these priners
are obviously that they recognize their target, in
this case a virus RNA sequence, so you want to be
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certain that you've got the right DNA sequence to
anplify your target.

You want to al so be certain that you get as
few priner dimers as possible. What this neans is if
you i magi ne you've got two priners, roughly 20, 22
base pair individual nucleotides long, if they're
simlar to each other you'd inmagine they could bind
and stick together and then it gets anplification of
t hose pri mers.

Because there's two priners you call them
primer diners.

SPECI AL MASTER HASTINGS: | saw that termin
your report. Prinmer dinmers, DDI-ME-R-S

THE WTNESS: Diner, D I-ME-R

SPECI AL MASTER HASTINGS: Al right. Go
ahead.

THE WTNESS: The effect it has is it
reduces the efficiency of the assay because obviously
the pol ynerase spends tine anplifying a nonspecific
primer dimer. |If you have an assay that is | ess than
robust you then can tip the assay altogether into
meking it very unreliable, so you always aimto have
as few prinmer dinmers as possible.

BY Ms. BABCOCK

Q Now, had Uni genetics designed prinmers and
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probes for F, H and N genes?

A Yes. Well, the ones |I |ooked at, well, |
can't renenber the N to be honest with you, but
renenber they designed prinmers for F and H genes, yes.

Q And did you see instances where one gene
woul d test positive and another gene woul d test
negative?

A Yes. It was interesting. They did attenpt
to optimze the assays for both the F-gene and the H
gene. The obvious reason for doing this was to get
concordance between the different results. So when
they got a positive F-gene they woul d have got a
positive Hgene result, or a negative F-gene, negative
H gene. What in fact they got was they found the H
gene assay was nuch nore sensitive on their
standards -- the H gene assay was nore sensitive than
the F-gene assay.

But then there are instances according to
the | ab book where the F-gene gives thema positive
result and the H gene gives thema negative result.
They coment on this in the |lab book and say the H
gene isn't concordant. They then | ooked at the
sensitivity and found that the H gene was nore
sensitive.

So the obvious conclusion is that there's a

Heri tage Reporting Corporation
(202) 628-4888



Case 1:98-vv-00916-TCW Document 203 Filed 06/11/08 Page 230 of 321

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

1986A
BUSTIN - DI RECT

problemwi th the F-gene assay, and they shoul d
redesi gn the F-gene assay because we're | ooking for
concordance. What they in fact did was they ignored
the Hgene results and went with the F-gene results.
That woul d gi ve them positive results.

Q Okay. So in the instance that you would
have a positive F and a negative H Uni genetics
practice was to?

A There's only a few runs where that happened
because they then gave up on the H gene, but there are
i nstances where the H was negative, the F was positive
and they went with the F-gene.

Q So they reported the F-gene as positive?

A Yes.

Q They reported the test result as positive?

A Yes.

Q Now, as we di scussed in Uhl mann and
regardi ng the Wal ker paper you also establish
controls? Do you al so establish controls?

A Do you?

Q No. The person running the | ab

A Do they establish controls? Yes. Onh, yes.

Q Yes. As a general part of part of the PCR
step. | apol ogi ze.

A I was |ost for a second. Yes, of course,
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and they did run controls of every assay.
Q Okay. And what controls are necessary?
Agai n, we've touched on this already.
A Ckay. W nentioned the positive control,

and the positive control in this case tends to be the
standard curve which is a nice positive contro
because the standard curve is generated by taking the
target F, or H, or whatever gene you're trying to
anplify and cloning it into a DNA plasnid

You put that into a bug and nmake lots, and
|l ots of copies of that so you' ve got a DNA nol ecul e
that contains your target. You then make an RNA copy
of your target fromthe DNA and destroy the DNA so
you're left with the RNA only. Now you' ve got an RNA
mol ecul e that because you know the size of the insert
that you' re | ooking at and the amount of DNA you' ve
got you can cal cul ate the copy nunbers of your target
gene.

If you then do serial dilutions, and this is
a standard bi ochem cal practice, you generate a
standard curve. If you do this properly you get a
very nice |inear response, which were these straight
lines you saw in, for exanple, here.

Q Sli de 10.
A Sorry?
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Q Slide 10.
A Thank you. What you have here is a standard

curve for one of the F-genes, and you can see you've
got tenfold dilutions here. Now, this is what you

al ways use to quantitate your copy nunbers, and this
is how, for exanple, we've conme and got the copy
nunber in Mchelle's F-gene result. Now, standard or
best practice of course is to have the standard curve
span the range of the unknown sanples you're going to
quantitate because bear in nmnd the standard curve is
produced using optimal conditions.

You have a very clean RNA that you dilute
into water, and so that all you' ve got present in that
test tube is your target. So obviously under those
conditions if you do it properly you will get a very
sensitive and very linear response across a w de
range. Your target of course is present and there's
|l ots of other conpeting nolecules, so it will not be
as clean and you nmay expect a different result if
you're quantitating fromthe target that is present or
contam nated with cellular RNA

So at the very |east you nmust make sure that
the linear range of the assay includes all of the
possi bl e concentrations of your unknown sanples. Do |
make nyself clear? Yeah. Sorry.

Heri tage Reporting Corporation
(202) 628-4888



Case 1:98-vv-00916-TCW Document 203 Filed 06/11/08 Page 233 of 321

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

1989A
BUSTI N - DI RECT

BY M5. BABCOCK

Q Let me be sure of that. So basically
ideally we see the red dots on the charts. The red
dots should be within the black dots?

A Yes. They should extend through the whol e
curve. Now, this is a typical Unigenetics result, and
as you can see in red you' ve got all the unknown
sanples, and they're all way bel ow the |inear range of
your standard curve.

SPECI AL MASTER HASTI NGS: Go back over that
last part. | didn't understand.

THE WTNESS: Okay. The standard curve is
generated by taking tenfold serial dilutions of your
control. So this would be the highest concentration
and tenfold serial dilutions. Now what you should --
okay.

SPECI AL MASTER HASTI NGS: No, pl ease go back
again. Each tine you turn around |I'm ni ssing sone
wor ds.

THE WTNESS: GCkay. |'msorry. Wat you've
got here is the highest concentration of your
st andar d.

SPECI AL MASTER HASTI NGS: The hi ghest
concentration. Hi ghest concentration of what?

SPECI AL MASTER VONELL: The standard.
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1 THE WTNESS: The standard. The copy

Heri tage Reporting Corporation
(202) 628-4888



Case 1:98-vv-00916-TCW Document 203 Filed 06/11/08 Page 235 of 321

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

1990
BUSTI N - DI RECT

nunbers of your target. Now, this is a standard for
F- gene.

SPECI AL MASTER HASTI NGS: A standard curve?

THE WTNESS: A standard curve for the F-
gene.

SPECI AL MASTER HASTINGS: Al right.

THE WTNESS:. You generate that standard
curve by taking a high anbunt of F-gene RNA and
running it through a PCR assay and you get a certain
Ct. Inthis case you're getting a & of 15.

SPECI AL MASTER HASTINGS: I n what case? |I'm
not sure in what case you're getting it.

THE WTNESS: The first dot.

SPECI AL MASTER HASTINGS: | see. Ckay.

THE WTNESS: The first dot on the right-
hand si de.

SPECI AL MASTER HASTINGS: Al right.

THE W TNESS: The second dot is a 110
dilution of this, and you can see the standard is
roughly at 18 Cts. Can you see that?

SPECI AL MASTER HASTINGS: | see that.

THE WTNESS: The next one is anot her
tenfold dilution and is roughly at 21 Cis.

SPECI AL MASTER HASTINGS: Al right.

THE WTNESS: The followi ng one is another
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tenfold dilution at roughly 25 Cs.

SPECI AL MASTER HASTI NGS: Right.

THE WTNESS: And the last black dot is
roughly at 28 Cts or 29 s. So this constitutes your
standard curve. Wat in this case they have done is
they have extrapolated the blue line to quantitate al
the red dots, which are all the unknowns.

SPECI AL MASTER HASTINGS: The red is not a
standard curve?

THE WTNESS: The red dots are actually
sanpl es.

SPECI AL MASTER HASTINGS: The red dots are
sanpl es.

THE WTNESS: The red dots are the sanpl es.
What they should have done is all of the black dots
shoul d surround the red dots because, otherw se, you
don't know whether the last red dot is really in the
i near range of the assay.

SPECI AL MASTER VOWAELL: | think | have it,
Doctor. Let me try this. You' ve got the quantity
down at the bottom --

THE WTNESS: |'msorry?

SPECI AL MASTER VONELL: -- and each tine
you're noving to the left on your slide, you are
diluting the quantity even nore.
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THE WTNESS: That's correct.
SPECI AL MASTER VONELL: On the left-hand
side of your slide, you' ve got "CT." So these are the

nunber of cycles that you are running this sanple
t hrough the machine to anplify it.

THE WTNESS: In principle. That's when you
detect that sanple, yes.

SPECI AL MASTER VOWNELL: And what you are
saying is that if you are using a knowmn F curve, a
known sanple of the F gene, you would have a point for
t he highest concentration of the gene, and then it
woul d require nore anplifications at a | owner
concentration of the gene

THE WTNESS: That's correct.

SPECI AL MASTER VO/AELL: And that woul d
generate either a straight line or could conceivably
be a curve

THE WTNESS: It should be a straight |ine

SPECI AL MASTER VOWNELL: It should be a
straight line. Al right. Wat you have had happen
here is that when you plug unknowns into this curve,
and you run them through the nunber of cycles that are
denmonstrated here, what you get is something that's
outside the limts of the F gene standard curve.

THE WTNESS: That's correct.
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1 SPECI AL MASTER VOWNELL: So what you are

2 finding is probably not the F gene. |Is that the

3 concl usi on?

4 THE WTNESS: No. You can't quantitate it.

5 SPECI AL MASTER VO/AELL: Ckay.

6 THE WTNESS: It may well be the F gene, but

7 you can't put a nunber on it because the standard

8 doesn't go past that.

9 SPECI AL MASTER VOWNELL: You're not saying
10 that it's not the F gene; you're saying that you don't
11 know what the quantity of F gene you have because you
12 don't get the results until you run it through nore
13 cycl es.

14 THE WTNESS: That's right.

15 SPECI AL MASTER VOWNELL: So you have a known
16 quantity of the F gene that you are putting in, in the
17 bl ack dot on the right-hand side of your chart, and
18 you have anot her known quantity that's the bl ack dot
19 that is in the center of the chart.

20 THE WTNESS: That's right.

21 SPECI AL MASTER VOAELL: But you can't tell
22 because none of the red dots are between the bl ack

23 dots, how nuch gene is present.

24 THE WTNESS: You' ve got it.

25 SPECI AL MASTER VOWELL: Thanks.
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1 BY M5. BABCOCK

2 Q So what woul d be nuch better here, if all of

3 those red dots were farther down and to the right?

4 A Standard practice and best practice would

5 have been to have all of the black dots shifted to the

6 left so that they would all include the red dots. The

7 red dots should be in between the black dots. That's

8 what' s accepted practice.

9 What this tells you is that they are unable
10 to anplify bel ow roughly 20,000 copies. So this assay
11 is not terribly sensitive on this day. Now, this is a
12 typical result from Unigenetics.

13 Q We have anot her slide on that.

14 A The next slide actually expands on this a
15 little bit. | think maybe you'll understand it now.
16 In this case, they ran 45 cycles of the assay. So, by
17 definition, if sonething hasn't conme up by 45 cycles,
18 it's not there.

19 So if you look at the very left-hand bl ack
20 dot here, you can see it's at cycle 45. Can you see
21 that? So, by definition, even though they have put
22 some sanple in there, and, in fact, they have got 200
23 copies of their target in there, the assay is not

24 picking it up

25 So it isn't sensitive enough to pick up 200
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copies in the standard, which, if you renmenber, is
optimal conditions.
You'll also notice that the second set of

black dots fromthe left are diverging. Now this is
typi cal because the |less material you have, the |ess
accuracy you get. As, again, you can notice, there
are unknowns all com ng up here, even though the
standard has not cone up

So this tells you that the assay is working
very poorly and that you can place no reliance
what soever on any quantification of any of these
sanples. It is nmeaningless to quantitate these
sanmpl es. They should not be quantitated. You can say
they are there, or they are not there, but you can't

quantitate.

Q Now, was Uni genetics al so using negative
control s?
A Uni genetics al ways use negative controls.

Q Were they getting proper results fromthose
control s?

A Approxi mately one-third of their runs had
positive results in the negative controls. So this
means that, in one-third of their runs, the negatives
were positive, suggesting there was sone
contam nation, and this is not just the negative
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control that it contained no target and was set up to
contain no target.

But in at | east one case, they had a
negative, what they call "environmental control,"
where they take a tube and | eave it open on the desk,
and if there is DNA floating around, it mght set in
the tube, and you anplify that. On at |east one
occasi on, that was positive.

So the presence of contamination in one-
third of your assays suggests they have a significant
contam nation problemin your lab, as Dr. Ward
suggested this norning as well, and that is accepted.
It's nothing unusual; that's just what happens.

Q Now, is the quality and anpbunt of RNA
i nportant?

A Well, the quality of RNA is critical because
i f you have poor quality RNA, you have much | ess
sensitivity than if you have good quality RNA.

The quantity of the RNA is al so inportant
because i f you know how rmuch RNA you're putting into
your sanple, you can then cal cul ate copy numbers, and
you can meke sure that you standardi ze your results
according to the amount of RNA you're adding.

So it is inportant to know how nmuch RNA you
have and what the quality is, yes.
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Q What was Uni genetics' practice with respect
to this?

A Variable. They were not consistent. In
ternms of quality assessnent, there was very little
qual ity assessnment. What |'ve taken as quality
assessnent, the GAPDH assay |'ve already shown you,
that, in a nunber of sanples, they, by their own
criteria, which should have discarded the RNA because
the internal control didn't cone up, but,
neverthel ess, they continued with that sanple.

So if you take the Uhl mann paper as an
exanple, they started off with 91 cases that they
refer to in the paper, and in their summary table of
the QPCR they refer to 70 out of 91 patients that are
positive by RT-PCR  This is the Uhl mann paper on page
87, Table 2.

Now, of these 91, nine were degraded and
reported as degraded, 18 were not assessed for quality
at all, and eight were degraded but were,
neverthel ess, reported as positive for the F gene.

Now, nine plus 19 plus eight really should not have
been reported at all, which | eaves 55 sanpl es out of
the 91, two sanples. O those, 35 cane up positive
with the F gene test. It doesn't nean there was F
gene there, but it neans there was an F gene target
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1 that was anplified

2 So what this nmeans is that now that | was

3 able to start |l ooking at the data underlying this

4 paper, | was able to, for exanple, say very clearly

5 that the RNA quality in roughly one-third of the

6 sanmpl es that they used was unacceptabl e for RT-PCR

7 Q Now t he equi pnent you're using, is that

8 i nportant?

9 A The equi prment is inmportant, |ess inportant
10 than a lot of other things, but why it is inportant,
11 and particularly in the case of this paper and the
12 work that was carried out, and again, that's not
13 Uni genetics' fault -- this is a first-generation
14 instrunent. It's a so-called "ABI 7700." You may
15 have seen reference to it. W've had one in our |ab.
16 Actually, we just got rid of ours |ast year.

17 The problemwi th that instrunent, as with
18 all old instruments is that the technol ogy has noved
19 on. In the olden days, we were happy to have

20 somet hi ng that worked. Nowadays, we have nore

21 demands.

22 A wel | -known problemw th these instruments
23 is that they rely on a heating block that contains 96
24 wells. So they can do 96 assays in a heating bl ock.
25 In order, as we established, to get a good PCR result,
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you have to have very accurate tenperature control and
time controls.

The problemwi th these older instrunents is
that heating/cooling is not uniformacross the bl ock,
and, again, this is well known. So, very often,
peopl e don't use the outside wells because they
al ready know there's problens with these wells.

Now, | was able to |l ook at the instrunments
that they have used, and this is not a specific
criticismabout Uhl mann because they coul d never have
known about this. |In fact, they had the instrunent
servi ced, according to Dr. Sheils, and ABI shoul d have
pi cked this up, but the problemwas that there was a
problemw th one of the instruments they were using.

Because | was doing all of the basic |ooking
into the innards of the instrument, | was able to
finger print the results and identify which run was
done on which instrunent, and what | found was that
the instrument that was used on nost of their runs had
a huge variation in the heating and cooling
characteristics across the block. What this neans is
that there is variability of your results, depending
on where you place your tube on the instrunent.

So, regardl ess of any problens you have with
the assay, this contributed to the variability that
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we're seeing in the results produced by Unigenetics.

Q And you di scussed this earlier, but is RT
sensitive to tenperature?

A It is very sensitive to tenperature, yes.

Q And PCR?

A And PCR even nore so because there is an
exponential anplification, yes.

Q And was Uni genetics aware of this probl enf?

A | suspect they were not, of this particular
probl em because, as | said, Dr. Sheils told nme that
ABl serviced the instrument. W had ours serviced
once a year. | was surprised to see this, but
certainly their first runs were in 2000 and 2001 from
this machine, and the last ones, | think, were in
2003.

So it was three years' worth of runs that |
was able to fingerprint, and the probl em persisted
fromthe very first run to the very last run, a very
characteristic pattern of problenms with the heating
block. So if they serviced it, they didn't do a good
j ob.

Q Now, moving on to the data-interpretation
phase, and you have referenced this several tines,
what is a "threshold cycle"?

SPECI AL MASTER HASTI NGS: What is a what?

Heri tage Reporting Corporation
(202) 628-4888



Case 1:98-vv-00916-TCW Document 203 Filed 06/11/08 Page 246 of 321

2001
BUSTI N - DI RECT
1 MS. BABCOCK: A "threshold cycle."
2 SPECI AL MASTER HASTI NGS: Threshol d. Ckay.
3 THE WTNESS: Can we show the next slide?
4 Now, these are sonme data fromny own | ab.
5 They are terrible data; that's why |'m showi ng them
6 You' ve heard the term"anplification plot."
7 SPECI AL MASTER HASTI NGS: Anplification
8 what ?
9 THE WTNESS: Anplification plot.
10 SPECI AL MASTER HASTI NGS: Bl ot .
11 THE WTNESS:. Plot.
12 SPECI AL MASTER HASTI NGS: Pl ot .
13 THE WTNESS: Have you heard that term
14 before? Yes. And you' ve heard the terns "threshold
15 cycle" and "baseline.” So let ne explain to you. |
16 want to make sure you can hear ne.
17 You can see a blue line. This is what we
18 call the "threshold," and you can see that there are
19 ki nd of waves conming up frombelow, and they cross the
20 blue line at a certain point, for exanple, here, here,
21 and here. Do you see that?
22 SPECI AL MASTER HASTI NGS:  Yes.
23 THE WTNESS: That is the CI, the threshold
24 cycle. So this is the very first tinme the instrunent
25 can reliably detect fluorescence fromits target, and
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the nore targets you have, the earlier the machine
detects it, and the |ower the CT.

So, as you can see, the CTs start at one
here and go to 40 there. So the nore targets you
have, the nore to the left these curves are. So these
contain lots of target; these contain very little
target.

Now, there are certain things you can notice
about this, and this is a typical result froma real-
time PCRinstrument. The first few cycles are very
noi sy. You can see there's all sorts of funny things
going on here, and this is one reason that the ABI
reconmendati ons for analysis of your sanple are to
exclude the first three cycles, at l|least, fromyour
anal ysi s.

BY Ms. BABCOCK

Q ABlI is a manufacturer of PCR equi prment?

A ABl is the manufacturer of the instrunent
that both Uni genetics and nyself and Professor Cotter
used.

So, clearly, you can see this noise here,
and it's not surprising that they suggest you don't
use that free analysis because it can give you
spurious results.

SPECI AL MASTER HASTI NGS: There you were
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indicating the data on the | eft-hand side.

THE WTNESS: Yes, this kind of -- whatever
you want to call it.

So this is the first anplification plot, and
it's a duplicate. So it shows you get very nice
reproduci bility, and you get a characteristic slope
here, which I've indicated in red. Now, this slope
i ndi cates how efficient the reaction is. So what you
can see for the first four anplification plots, the
slopes are virtually parallel. Can you see that?

SPECI AL MASTER HASTI NGS:  Yes.

THE WTNESS: So the first four --

SPECI AL MASTER HASTI NGS: The first four
begi nni ng about 17 and noving to the right.

THE WTNESS: Yes. So for those four
reactions, the anplification efficiency is equivalent,
and you can conpare the quantification. It makes
sense to conpare the copy nunbers fromthese four
runs. Note that these are the ones that have nore
target in them so, typically, the nore target you
have, the better your assay worKks.

Now, a very well-designed assay woul d be
i near over a wide range, but, typically, as you get
into the higher CTs, the assay beconmes |less efficient.
You can see this here now because suddenly the sl opes
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becone flatter. So, clearly, these reactions here are
| ess efficient than these reactions here.

So you can't now conpare the copies you're
getting fromthis anplification plot to copies you're
getting fromthese anplification plots. That's the
first thing I would like you to notice here.

The second thing I would like you to notice
is that, clearly, we're getting curves com ng up here
that ook Iike small versions of these plots, but they
are below the threshold. So they will be recorded as
negatives.

BY M5. BABCOCK

Q And to be clear, those are curves farther to
the right.

A These contain the | east ampunt of target.
Now, there can be two problens here. |If these are ny
target, and I'mrecording themas negatives, then |'ve
got a fal se negative here because they really are
anplifying, but the way |'ve analyzed the data doesn't
allow ne to detect them Do | nake nyself clear?

The opposite problemis, if these are no-
tenplate controls, then they are com ng up, but I'm
not detecting them because ny threshold is wong. So
it is essential that when |I'mlooking at ny data, |
| ook at anmplification plots and anal yze each reacti on
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onits own merit and deci de whet her sonething is
positive or not.
This is why the reaction is actually -- the

assay is a subjective assay, and, again, if you
remenber Dr. Ward this norning saying, You don't just
push a button and get a result. You push a button,

but then you have to decide, once you' ve got the
result, does it make sense or not? 1I1s it real or not?
This is where the interpretation cones in.

Q Now, how was Uni genetics setting the
threshol d cycl e?

A In a very peculiar way. They sonetines
foll owed the ABI guidelines, and sonetinmes they
didn"t. Now, this is, again, a typical result from
Uni geneti cs.

SPECI AL MASTER HASTI NGS: W' re | ooki ng at
Slide 13 now.

THE WTNESS: Slide 13, and this is the
out put you get fromthe ABI 7700. So this is the
software | was referring to that | ooks pretty and
gives you a result. So |l rely on this, but then
al so, obviously, |ooked at the underlying data.

You can see very nicely here they have used
the ABlI standards, so the baseline starts at nunber
three and goes to 15. So they excluded all of the
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1 initial noise and get a CT for one of their sanples of

2 33, the red one, and a 37 is the green one.

3 MS. BABCOCK: For the record, the witness is

4 i ndicating --

5 THE WTNESS: This one here

6 M5. BABCOCK: -- the green line.

7 THE WTNESS: So you've got two lines: a

8 red line and a green |ine.

9 Now, you can inmedi ately see that these are
10 two different quality of lines. Cearly, something is
11 happeni ng here. There is a take-off. There is PCR
12 going on, but, clearly, nothing is happening here.

13 This is a spurious result, yet it's crossing your

14 threshold. So this is an exanple where a TagMan assay
15 gives you a positive result, even though there is no
16 anplification going on.

17 BY M5. BABCOCK

18 Q Ckay. So let me nmake sure | understand

19 this. So, in this assay, Unigenetics would have

20 reported both the red line as positive and the green
21 line --

22 A Bot h of these were reported as positive by
23 Uni geneti cs, yes.

24 Q -- even though there is clearly no

25 anplification with the green |ine.
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A That's correct.

Q Did you find that this was happening
frequently with Unigenetics?

A Yes. Now, just go on to the next slide.
What | want to say is that can happen if you don't
| ook at the anplification plot. |If you rely on your
experinmental report, which is the printout the nachine
gi ves you, and you don't use your judgnent, then this
kind of thing can happen. It doesn't nean that --
doing it deliberately; it just can happen. Ckay?

What you should do is you take your
threshold, and this, again, is where subjectivity
comes in, and just nove it up slightly, and now you' ve
excluded this green line, which you ve decided, as an
i nvestigator who is qualified to do so, is not real,
and now your CT is 40. |It's negative. So this result
is recorded as one positive, one negative. But unless
you have the experience and the tinme and inclination
to go through each individual result, you can mss
this kind of a positive that is a false positive, even
t hough usi ng a TaghMan assay.

Q Is there a third slide?

A There is this one. This denpnstrates the
point inalittle bit nore detail and shows you
somet hi ng el se
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SPECI AL MASTER HASTI NGS: Now what slide did
you have up now?

THE WTNESS: This is Slide 15. If you | ook
at the bottomhalf of Slide 15 --

SPECI AL MASTER HASTINGS: Wit a mnute.

Ri ght now, your slides are not corresponding to what |
have the paper in front of.

THE WTNESS: It's | abeled 14 on this one.

SPECI AL MASTER HASTI NGS:  Fourt een?

THE WTNESS: It's 14 on your handout, and
it's 15 on the screen.

SPECI AL MASTER HASTINGS: That's right.

MS. BABCOCK: We'll go by yours because m ne
are incorrect.

THE W TNESS: Wi ch one?

MS. BABCOCK: So we're on 14.

THE WTNESS: Slide 14 of the handout.

SPECI AL MASTER HASTINGS: Slide 14 of the
handout. Ckay.

THE WTNESS: Now, you're getting famliar
with these outputs fromthe ABI instrument. The first
thing to look at is the baseline, and you'll notice it
starts at two. So rather than using three to 15, for
some reason, Unigenetics has used two to 15. Do you
see this?
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SPECI AL MASTER HASTINGS: |I'mreading it as
two to 13.
THE WTNESS: |I'msorry. Two to 13. They

used two to 13 rather than two to 15. Do you see
t hat ?

SPECI AL MASTER HASTI NGS:  Yes.

THE WTNESS: Now, this is a negative
control, and the effect of using two to 15 is to give
you a negative CT because the anplification is bel ow
t he threshol d.

BY M5. BABCOCK

Q So, again, the threshold is at the very top
of this picture.

A The threshold is the black Iine at the very
t op.

kay.

A So this is a no-tenplate, negative contro
that, if positive, would suggest contani nation and
make you doubt the run. This has been anal yzed using
an inappropriate setting. |If you change the setting
to the ABI-recomended setting, you get this result, a
positive CT, a very high positive CI, but,
neverthel ess, you're getting a positive CI.

Q And by "ABI -reconmmended, " you nean starting
at Cycle 3 or greater.
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A Three. |If you use the recommended settings,
your no-tenplate control appears as a positive. |If

you change the baseline setting, it appears as a
negative. This was reported as a negative, even
though, clearly, w thout nme doing anything to the
anal ysis, it's positive.

SPECI AL MASTER HASTINGS: On Slide 14,
you' re showi ng the sane data.

THE W TNESS: Yes.

SPECI AL MASTER HASTINGS: |'mnot sure if
I"musing the proper term

THE WTNESS: You are.

SPECI AL MASTER HASTI NGS: But, at the
bottom it's run with the baseline, two to 13.

THE W TNESS: Yes.

SPECI AL MASTER HASTINGS: At the top, you're
showi ng the sane data here --

THE W TNESS: Yes.

SPECI AL MASTER HASTI NGS: -- but with what
you call the proper baseline, three to 15 --

THE W TNESS: Yes.

SPECI AL MASTER HASTINGS: -- which would
produce an inproperly -- well, the one at the top
shows a positive result when it shouldn't.

THE WTNESS: That's correct.
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SPECI AL MASTER HASTI NGS: Are you suggesting

they did this on purpose? | nmean, --

THE WTNESS: |'mnot suggesting anyt hing.
All I'mreporting is what |'ve seen. What | noticed
when | | ooked at the experinental report, it struck nme

as very odd that they very often did not use the
three-to-sonething setting; they used a one or two
setting, and it's sonmething that we have never done,
and we know, from ABI literature, you shouldn't do.

So | was al ways curious why they did that,
and until | got access to the raw data, | couldn't
explain it. But this explains the result of doing
that kind of change. You can clearly see these are
the same curves. They |ook exactly the sane. The
only difference is how the instrunment analyzes the
dat a.

SPECI AL MASTER HASTI NGS: The proper way to
do this would be for every run to use the sane
basel i ne.

THE WTNESS: Not necessarily at the upper
| evel but certainly not go down beyond three at the
| ower | evel, yes.

SPECI AL MASTER HASTINGS: kay. Go ahead.

SPECI AL MASTER VONELL: |'mnot sure | heard
you correctly, Dr. Bustin. This was a no-tenplate,
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1 negative control --
2 THE W TNESS: Yes.
3 SPECI AL MASTER VOWNELL: -- with a positive
4 result, if you ran it in accordance with the machine
5 st andar ds.
6 THE WTNESS: Yes. This is one exanple of
7 the one-in-three runs that are positive.
8 BY MS. BABCOCK
9 Q Could we go back to Slide 13 for a nonment?
10 Now, | wanted to have you sort of expand upon this.
11 You mentioned that, although the red is the only one
12 that's anplifying, both red and green were reported as
13 positive.
14 A This is a conmmon thing. This happens again
15 and again and again. Virtually every tine | can
16 remenber -- | haven't |ooked at these in a very |ong
17 time -- to ny recollection, whenever there is a hint
18 of a positive result fromthe F gene in a sanple, it
19 is recorded as positive, regardl ess of whether it is
20 genui ne anplification or not.
21 If it is a no-tenplate control, it appears
22 as a negative. Either it is conpletely omtted from
23 the experinental report, or the baselines are altered
24 to generate the inpression of a negative-negative
25 contr ol
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1 Q Now, did you also observe problens wth
2 di scordant replicates? You should start by explaining
3 what that is.
4 A There are vari ous ways of carrying out a
5 real-time PCR assay. In general, you will do it at
6 | east twice and do each assay twice at the sane tine,
7 a duplicate or sonetinmes even a triplicate assay.
8 Now, the reason for doing this is, if you
9 have a genuine result, if you do the experinent tw ce
10 at the same tinme, you should get the same result. |If
11 there's any nmj or discrepancies, you get worried about
12 it and repeat it. |In the old days, we used to say,
13 we'll have to do triplicates, but | think duplicates
14 are fine.
15 Certainly, one would expect an assay to be
16 repeated, not just done once but done twi ce. Now,
17 typically, that didn't happen with Unigenetics. They
18 did their assays once only and duplicate. So it's not
19 i deal, but at |east they had duplicates.
20 The problemwas that, in nost instances, in
21 many i nstances, they had discordant replicates for the
22 F gene. That neans that one was positive; one was
23 negative. One gave a very high CT; one gave a very
24 low CT. Now, this inmediately suggests there is a
25 probl em because if you've got a genuine result, it
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shoul d be repeatable, and this shows one of the very
few i nstances when they actually repeated an assay on
two separate occasions.

VWhat you see here in the open bars is an
assay done on the 21st of Mrch, and the black bars on
the 26th of March. Al I'mdoing here is I'm
conmparing the CTs obtained at the different days or
dates, and you can see there is massive variability.
Intriguingly, on the first day, sone are positive, and
ot hers which are negative on the second day and vice
ver sa.

Now, what Unigenetics did here was, the ones
that are positive on the first day, they were reported
as positive, and if they were negative on the second
day, they were still reported as positive fromthe
first experinent, and if they were negative on the
first day and positive on the second day, they were
still reported as positive.

So we've got two sets of positive results
fromone set of experinents, and they are discordant.

Q Now, you al so discuss in your reports

repeatability and reproducibility. Wy are these

i nportant?
A Clearly, if something is real, then I can
repeat it. If | repeat ny experinment, and | don't get
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1 the same result, |, at the very least, question the
2 result of the first tine and do it again
3 Q Now, you nentioned Professor Cotter earlier.
4 Did he undertake an effort to reproduce sone of the
5 results, positive results, from Unigenetics?
6 A This is very crucial because Professor
7 Cotter was instructed by the Claimants to try and
8 reproduce the O Leary results. Professor Cotter,
9 think | said, works in our institution and has an ABI
10 i nstrunent. So what happened was that he was sent
11 sanpl es by Unigenetics, and Unigenetics extracted RNA
12 and Professor Cotter extracted RNA fromthose sanpl es.
13 In every instance where Professor Cotter extracted
14 RNA, the results were negative, even though
15 Uni genetics got positive results.
16 So Professor Cotter extracts his own RNA and
17 never sees a positive CT, clearly suggesting there is
18 no F gene target in any of these sanples. Unigenetics
19 then sent Professor Cotter their RNA, and then he
20 assayed their RNAs, and these are the results shown on
21 Slide 17. | think it's 17, isn't it?
22 Q | believe so.
23 A Yes. They are concordant. What you can see
24 here is, first of all, it looks as though Cotter's
25 assay is nore sensitive because the CIs are | ower for
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Cotter in general than they are for Unigenetics, and
that explains why he is getting nore positives than
Uni geneti cs.

SPECI AL MASTER HASTI NGS: The red ones are
the positives.

THE WTNESS: The red ones are positive; the
green ones are negative.

But you can imedi ately see that there is
di scordance al ready between Cotter and Uni genetics:
the same RNA, the sanme assay, done in different
|l ocations. Now, bear in mnd that all of these were
negative when Cotter extracted the RNA so all of
these sanples nust be false positives, or they are
nmost certainly contam nants because Cotter, who is the
benchmark, as instructed by the C ai mants thensel ves,
and, in fact, Professor Cotter reported this in his
report for the daimants, that he was unable to show
any sign of F gene target in any of the RNAs that he
prepared and was able to show di scordant results with
Uni genetics' results.

So what we're seeing really is further
confirmation of the fact that what Unigenetics is
anplifying are contam nants, and if you extract your
RNA properly and include the proper controls in your
assays, you get a negative result. The sanme assay
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1 carried out at Unigenetics gives you a positive
2 result.
3 BY M5. BABCOCK
4 Q Now, is final data interpretation an
5 obj ective process?
6 A No. Again, as | tried to intimate, data
7 anal ysis for real-time PRCis very subjective, and
8 this illustrates the point very nicely. For sone
9 reason -- | can't renenber why -- four control sanples
10 were substituted with four other control samples, and
11 the student who did this experinent prepared the RNA
12 ran the RT-PCR run, and then reported that all four
13 sanmpl es were negative. So, by her interpretation,
14 these four sanples were negati ve.
15 VWhen | anal yzed these results, this is what
16 I saw, and you can see, | can get at |east three of
17 these three positive.
18 SPECI AL MASTER HASTINGS: Now, | can't see
19 t hat, Doctor.
20 THE WTNESS: |'msorry.
21 SPECI AL MASTER HASTINGS: We're on Slide 18.
22 THE WTNESS: W're on Slide 18.
23 SPECI AL MASTER HASTINGS: | wasn't clear
24 What nedical student at what lab did this? | didn't
25 under st and anyt hi ng.
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1 THE WTNESS: |'msorry. That's ny fault.
2 SPECI AL MASTER HASTI NGS:  Ckay.
3 THE WTNESS: If you look at the Unhl mann
4 paper, you notice there's a |lot of authors on that
5 paper.
6 SPECI AL MASTER HASTI NGS: A | ot of authors.
7 Okay.
8 THE WTNESS: So a lot of different
9 i ndi vi dual s have gone through the Unigenetics
10 | aboratory and carried out the different experinents.
11 This is the work of lots of different individuals.
12 Now, this particular run was carried out by
13 a student who was there and got the sanples, prepared
14 the RNA, and did a run looking for F gene in those
15 control sanples.
16 SPECI AL MASTER HASTINGS: Al right.
17 THE WTNESS: And what you see here is the
18 black line, the thresholds, and you can see at least a
19 purple, a red, and a blue line that you can get to
20 cross the threshold --
21 SPECI AL MASTER HASTI NGS:  Yes.
22 THE WTNESS: -- and | recorded here as
23 positive.
24 SPECI AL MASTER HASTI NGS: kay.
25 THE WTNESS: Note, | do that by keeping the
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baseline on the left at three but now nove the
baseline on the right to 34. Gkay? Now, this is the
subjective interpretation of this run. That's all |I'm
trying to denonstrate here. The reason |'ve done that
is, as you can see, this noise here noves downwards,
and this masks your results. So you have to
conpensate for this by changing the right-hand
basel i ne.

Do you renenber, you asked nme earlier on
whet her you change both baselines, and | said, You
don't change the left one; you can change the right-
hand one. This is an exanple of where you can change
the right-hand one. Then these four controls now,
which they report as negative, are positive in ny
hands.

Now, | think this is a genuine anplification
froma contanm nant, but they record this as negative
sinmply based on a different interpretation of the
settings of the instrunent. So the denonstration here
is that | can get whatever result | like by varying
the anal ysis conditions.

SPECI AL MASTER CAMPBELL-SM TH. Let me ask
you, Dr. Bustin, when you said that you' re making the
adj ustnment to the right-hand side of the baseline, the
stop part, that correlates to the 34 that is at the
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bottom - -

THE WTNESS: That's right.

SPECI AL MASTER CAMPBELL-SM TH: -- and
that's the end of what |ooks |like that sort of noise
area where it looks like there begins to be sone
activity.

THE WTNESS: That's right.

SPECI AL MASTER CAMPBELL-SM TH: So you're
subjectivity there, the subject of your
interpretation, is really getting some sense of where
it appears that noi se has stopped --

THE WTNESS: That's right.

SPECI AL MASTER CAMPBELL-SM TH. -- and
activity is taking place.

THE WTNESS: That's right.

SPECI AL MASTER CAMPBELL- SM TH: Ckay. Thank
you.

THE W TNESS: Because if | hadn't taken that
noi se into account, this threshold cycle would be
further up here and nmake these negative. So this is
where the subjectivity comes in. Now, it can go
either way. As long as you're consistent, it's
probabl y okay, but you would al ways be concerned about
this kind of a result, and, at the very least, you're
going to repeat it. This is sonething that has never
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happened, or very rarely happens, wi th Unigenetics.

BY M5. BABCOCK

Q Now, in talking generally about good
| aboratory procedure, you have nenti oned nunerous
times today your concerns about contam nation at
Uni geneti cs.

A Uh- huh.

Q Do you have any idea as to how that m ght
have occurred?

A Well, | think Dr. Ward nade a very good
point this norning. He suggested that every |ab has
problens with contamnation, and that is true.
Typically, the main problemw th PCR is contam nati on.
So all of us have these problens fromtinme to tine, so
this not something that is peculiar to Unigenetics.
That's where | would like to start off, and |I'm not
berating themfor that.

It is inportant, therefore, that you al ways
have the correct controls and the correct procedures
in place, and this is where one would fault them

Now, one of the peculiar things we noticed
when we went to their setup or their |aboratory was
that next to the PCR handling of an instrunent
| aboratory was a room which was | abeled "Plasmd
Room "
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Now, if you renenber, | tal ked about
plasnids earlier on. A plasmid is a DNA nol ecul e that
you can use to replicate lots and | ots of DNA
mol ecul es in a bacterium and, typically, in this
case, it was used to clone the target F or H gene into
a bacterium prepare lots of DNA, and then nake RNA
for the standard curves.

So, obviously, if you have hundreds of
mllions, or thousands of mllions, of bacteria, each
contai ning tens of hundreds of copies of DNA, you' ve
got a nassive potential for DNA contamination. So you
never want to have any plasnid DNA anywhere near your
| aboratory where you're doing the PCR

So it struck us as peculiar that they had a
room | abel ed "Plasm d Roont next to the |aboratory,
and that plasm d room contai ned a shaker for grow ng
up bugs. | asked Dr. Sheils several tines, and she
assured ne that they did not use that plasmd roomfor
growi ng up F gene target for their standards.

So this may or may not be the source of
contam nation, but the DNA, again, as Dr. Ward
mentioned this norning, is all-pervasive. Once you've
got DNA contamination, it persists for years, and it
gets in everything.

If you' re handling bacteria, if you're
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handling plasmds, it gets into your hair, on your
hands, on your clothes, and you will carry it around
with you, and that is the problem

So | could speculate all day, and | really
don't want to speculate. It doesn't actually matter.
The fact is that I'mshowing that they are getting DNA
contam nation. Where it cones fromis another matter.
What matters is we're getting DNA contam nation, and
by definition, therefore, we're not detecting neasles
Vi rus.

SPECI AL MASTER HASTI NGS: Ms. Babcock, |I'm
trying to decide when to take our afternoon break.
You still have a ways to go on direct?

MS. BABCOCK: Maybe 15 to 20 m nutes.

SPECI AL MASTER HASTINGS: Al right. Wy
don't we take a 15-m nute break right now?

(Wher eupon, a short recess was taken.)

SPECI AL MASTER HASTI NGS: We're back from
our afternoon break. At this point, we're going to
continue with the direct examof Dr. Bustin. M.
Babcock, pl ease go ahead.

BY M5. BABCOCK

Q Now, Dr. Bustin, we touched briefly on
standard operating procedure earlier in your
testinony. Wiy is it inportant, particularly with
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respect to Unigenetics?

A As | tried to explain, the standard
operating procedure is like a recipe so that if you
follow this recipe, you expect to end up with an
acceptable result, like if you' re baking a cake, and
you follow the recipe, you get a nice cake; if you
don't, you don't.

It is particularly inmportant for Unigenetics
because there were several individuals that carried
out the assays that they then reported. So reliable
results nmeans follow ng your SOP, and |'ve got a nice
exanpl e of where they did not follow the SOP

VWhat we have here is, if you renmenber --

SPECI AL MASTER HASTINGS: |'mon Slide 19.

THE WTNESS: So it's Slide 19. The Taghan
probe, if you renenber, contains a fluorescent |abel
that when you shine light on it, it gives off light.
In addition to this fluorescent |abel which is on the
TagMan probe, you add a reference dye to your tube to
make sure your pipeting is correct, and if it isn't
correct --

SPECI AL MASTER HASTI NGS: To nake sure your
pi pette?

THE WTNESS: -- your pipeting is okay. |If
the pipeting isn't okay, then the standard dye you' ve
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1 added will obviously vary. The instrunent recognizes
2 that and conpensates for that, and this dye is called
3 ROX.

4 SPECI AL MASTER HASTI NGS: Call ed what ?

5 THE WTNESS: ROX, RO X It's just a

6 chem cal nane.

7 SPECI AL MASTER HASTINGS: Al right.

8 THE WTNESS: So this kind of data you can

9 only get when you drill into the innards of the

10 instrunent. Wat |'ve done here is very sinple. For
11 one run, | |ooked at the ratio of the fl uorescent

12 probe to the ROX dye in the reaction tube.

13 The question I'masking is, did they add the
14 same anount of probe into each tube, and if they have,
15 then the ratio of FAM which is the |abel on the

16 probe, the reference dye should be the sane, or nore
17 or less the sanme, across the plates.

18 Now, just one look at Slide 19 shows you

19 that there is at least 10 or 12 different sanples
20 where they have added twi ce the anount of probe to the
21 wel I s because the FAM ROX dye rati o has gone up from
22 roughly .65 to roughly 1.3.
23 So this is an exanple of, if the standard
24 operating procedure asked themto add one mcroliter
25 of probe, then they have done that in 80 or 50 of
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these sanples, but for a certain nunber, they haven't.
They have deviated fromthe SOP, and this is sonething
t hat happens again and again and again at every |evel.
At the level of RNA preparation, at the | evel of
reverse transcription, at the level of PCR at the

| evel of analysis, at the level of interpretation,
they vary fromthe SOP that they have generated

t hensel ves.

The effect of all of this is to give you
variability. So if you have different individuals
doing different things using different sanples at
different times, it is not surprising that your
results becone somewhat unreliable.

BY Ms. BABCOCK

Q Now, how shoul d | aboratory books be used
during PCR testing?

A Wel |, | aboratory notebooks are used to
record what an individual does. So, typically, you
date it, and you wite down everything you ve done
with respect to an experinment. You would wite down,
for exanple, where you got your sanple from what | ot
of kit you used to extract your RNA, where your
enzynmes cane fromto do your reverse transcription
how nuch you used.

It contains this kind of housekeeping
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record, which nmeans that if you go to wite up your
paper, which m ght be a year later, you know what
you've done. It neans that if soneone cane to inspect
your | ab books, they could have a clear record of what
you've done. It just hel ps you and everybody else to
mai ntai n confidence in whatever results you've got,
and if there is a problem you can go back and see
what the problem m ght have been.

For exanple, you nmight find that a
particular lot of enzyne hasn't worked, and then you
can go back to your | ab book and say, | used this |ot
on that day, and that's why this experinment failed
That is the reason you would wite up a | ab book, and
they tend to be sacrosanct, in terns that people don't
change them

Q Now, when you reviewed the Unigenetics |ab
not ebooks, did you observe any discrepanci es or have
concerns?

A Yes. At |east one set of |ab books was
discl osed at two separate occasions, and this is Slide
No. 20, and at the top you see the | ab notebook page
that was disclosed at the earlier tinme point, and, at
the bottom you see the sane page fromthe | ab
not ebook di scl osed at the second tinme point.

What is highlighted in yellow are additions

Heri tage Reporting Corporation
(202) 628-4888



Case 1:98-vv-00916-TCW Document 203 Filed 06/11/08 Page 273 of 321

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

2028
BUSTI N - DI RECT

t hat have been made to the | ab book between the first
and the second disclosure, which is highly unusual,
and, really, fromwhat | told you, to begin with, is
somet hi ng that you shouldn't do because why woul d you
change an entry in your |ab book after a certain
anount of tinme? This nmakes you worried about the
reliability of any results obtained fromthis
particul ar experinment.

What is interesting is that, if you | ook at
the very bottomline of the second |ab book, it
mentions A-10 tipped. Now, "tipping" refers to taking
the end of your pipette tip and brushing it against a
reaction vessel and perhaps getting a fal se positive
because of that, because you put a little bit of your
reaction mx into the wong tubes; you' ve tipped the
t ube.

So why they have done this, | don't know,
but all | can do is report the results of, in this
particul ar case, this particular entry fromtwo
different disclosures. There are other exanples of
this.

Q That was going to be ny foll owup question
This was not the only exanpl e of discrepanci es.

A No. | would like to take you through a
rather peculiar alteration that | observed. So this
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1 is typical of the kind of experinent report | was

2 referring to earlier on. The instrunent tells you the
3 day --

4 SPECI AL MASTER HASTI NGS: W' re | ooking at

5 Slide 21.

6 THE WTNESS: Slide 21. The instrunent

7 tells you the day of the run, the experinenta

8 conditions of the run, and then lists the wells and

9 what's in the wells. So this is the record that

10 you'll analyze, and, in fact, all of these were

11 disclosed to us, and this is the kind of thing where
12 there were di screpanci es where | becane worri ed about
13 the quality of the assays and went on to drill deeper
14 into the actual runs, the raw data, basically. Could
15 we bl ow up the next slide?

16 So let me explain this to you. The operator
17 sheet, which is the | ab book, told nme that every

18 singl e one of these sanples was run as a triplicate.
19 So they used three identical tubes per sanple. If you
20 |l ook at this Slide 22, you can see that a well, B-1,
21 B-2, and B-3 have a one, one, one next to it. Wells
22 B-4, B-5, and B-6 have a two, two, two. So B-7, B-8,
23 and B-9 have three, three, three, and so on, down to
24 the no-tenplate control, which, as you can see, is
25 negative here and is also run in triplicate.
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1 So there is no problemwith this. [|f you
2 now | ook at this colum here --
3 BY M5. BABCOCK
4 Q So let's be clear. That's the one, two,
5 three, four -- fifth colum fromthe |eft.
6 A Yes. It starts at 18.16. |If you go down
7 the first three, you see 18.16, 18.38, 17.90. They
8 are very close together. So this confirns the
9 triplicates in the first tube. |If you go down the
10 colum, again, you can see that they tend to go in
11 triplicates. They all ook very simlar.
12 Next to the 18.16, you see sonething, 6.0e +
13 05. This is scientific notation and nmeans there's six
14 times 10-to-the-five copies of whatever target there
15 was. That's what the instruments cal cul at ed
16 SPECI AL MASTER HASTI NGS: \Where are you
17 agai n, Doctor?
18 THE WTNESS: Here, 6.0
19 SPECI AL MASTER HASTI NGS: (Ckay. The next
20 col um.
21 THE WTNESS: Yes. |If you go down the
22 colums, you can see that the copy nunbers are
23 cal cul ated out very close together, confirmng that,
24 in fact, there are triplicates.
25 The columm next to that, two fromthe right,
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shows the standard deviations that the machine

cal cul ates, and, again, if you look at the data, they
always go in triplicates. So the first three are the
same, the second three are the sane, the third three
are the sanme, and so on.

So have | made nyself clear?

SPECI AL MASTER HASTI NGS:  Yes.

THE WTNESS: So, fromthe operator sheet,
fromthe | ab notebook, and fromthe experinental
report that the instrunent has put out, there is no
doubt that we're looking at a run that has
triplicates.

Now, the way Unigenetics submtted their
data to the Court was that they had individual cases,
they submtted the experinmental report, which is this,
and, say, for Patient 8, they would box in the results
that are showing, the data they got for Patient 8.

So what |'ve witten onto this is this
squiggly arrow here, a question mark, and these
brackets here. What Unigenetics have witten: They
have drawn this box here.

SPECI AL MASTER HASTI NGS: They have drawn
the horizontal I|ine.

THE WTNESS: They have drawn the two
horizontal lines and | abeled it nunber eight -- that's
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their witing -- suggesting that this is the sanple
submitted for Patient No. 8.

They have al so drawn viral cells, one-over-
100 here. Ckay?

SPECI AL MASTER HASTINGS: Al right.

THE WTNESS: Viral cells, if you | ook back
to the Uhl mann paper, are the cells that they infect
with neasles virus to get a positive control, so
that's a positive control

So what Uni genetics have subnitted here is
something that, by all neasures that |'ve been able to
ascertain, are triplicates, but they have boxed in a
duplicate, labeled it nunber eight, and called this
the "patient sample.” But what they have left on
this experinmental report is highlighted in yellow
"Posit C."

Now, | have to interpret here, and | nmay be
wong, but | would call that "positive control." Now,
what | think this represents is a test run for the
positive control, which has been run in triplicate,
and five, five, five is one sanple, and six, siXx, six
is the other sanple. | don't believe that this is
Patient Sanple 8. | believe this is a control sanple.

So this is the kind of strange results that
were subnitted

Heri tage Reporting Corporation
(202) 628-4888



Case 1:98-vv-00916-TCW Document 203 Filed 06/11/08 Page 278 of 321

2033A
BUSTI N - DI RECT
1 SPECI AL MASTER HASTI NGS: When you say
2 "submitted," did you say "subnitted to the Court"?
3 THE WTNESS: |'mvery uncl ear about |ega
4 termns.
5 SPECI AL MASTER HASTI NGS: kay.
6 THE WTNESS: This is what they sent as part
7 of the evidence to support their results, and | got
8 this fromthe solicitors in a folder as their
9 submi ssions for Patient No. 8 | don't know what the
10 right legal termfor this is.
11 SPECI AL MASTER HASTI NGS: So you under st and
12 that this is what they subnmitted in the U K
13 litigation.
14 THE W TNESS: Yes.
15 SPECI AL MASTER HASTINGS: Al right.
16 THE WTNESS: Yes. This is in ny report
17 that you have in front of you.
18 So let me just repeat: The horizontal I|ines
19 on the nunber eight and the viral cells, one-in-100,
20 are marked by Uni genetics when they submitted this as
21 evidence. | don't know what you call it.
22 But, in ny opinion, fromall of the evidence
23 I have, the underlying evidence suggests that this is
24 not Patient No. 8. There is a positive control.
25 /11
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BY M5. BABCOCK

Q Now, is this the only instance of
di screpancies or, | guess, concerns with the operator
sheets that you observed when you revi ewed thenf

A This is the only one that | put into ny
report.

Q Now, to your know edge, was Uni genetics ever
accredi ted?

A No. To my know edge, they were not.

Q Could this be part of the reason sone of
these problens weren't detected earlier?

A Yes. |I'msure that is true. | also believe

that Dr. Afzal tried to recruit Unigenetics into a
qual i ty-control program which involved various

| aboratories in Europe; the United States, | don't
know, and Uni genetics refused to take part in this.

So there was never any independent quality
assessnent made of any of the work that was carried
out by Unigenetics. Because Ireland is not part of
the UK, sol think that the legal requirements are
different there. So there's various reasons why this
has never been | ooked at before.

Q Now, we've outlined quite a few concerns,
some nore significant than others, I'msure. Based on
your expertise in PCR, if you had to pick a top two or
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nanme your top three, what are the nost substantial
concerns here, based on your anal ysis?
A | think that there is clear evidence that
what Unigenetics are detecting is DNA, a DNA
contam nant, and, by definition, this cannot be
measl es virus RNA. The evidence -- this is Slide 23,

whi ch repeats one of the previous slides. If you
conmpare the F gene results fromfrozen tissue to
formalin-fixed tissue, you get the same result in
terns of CT, whereas Professor O Leary's own contro
results show that he gets a higher CT for his contro
GAPDH.

So if GAPDH, which is RNA and which no one
disputes is RNA, gives you a higher result, and the F
gene doesn't give you a higher result, this cannot be
RNA. So this is the first thing I would |like to point
out .

This is reinforced by the fortuitous result
where they look at the RNA, identify a problemw th
the RNA because it doesn't anplify the internal gene,
GAPDH, but, nevertheless, go on to use the F gene
results. So the degraded RNA again gives the sane
quantity of F gene target as the high-quality RNA
Since this, by definition, is degraded RNA, the
anplification target nmust be DNA
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And the third point here is the next slide,
which, if you renmenber, conpares the results obtained
inthe F gene run -- this is Slide 25 -- where they
forgot to add an RT step to all of the other runs. 1In
the absence of an RT step, you get very inefficient
anplification of RNA.  You would not expect to get,
nmore or |ess, the same CTs.

So all of this evidence suggests very, very
strongly that what they are detecting is DNA and not
RNA. Because neasles virus doesn't exist as a DNA
mol ecul e in nature, they cannot be detecting neasles
virus RNA. They are detecting a contaminant. Al of
the additional evidence, fromthe nonreproducibility
by Professor Cotter of the sane sanpl es that
Uni genetics anal yzed to the analysis of the data where
there are discordant positives, where the negatives
came up positive, suggests very, very strongly to ne
that there is a lot of contamination in the
| aboratory, which is not unusual, but they have not
handl ed it very well in how they have troubl eshot
their probl ens.

So | have very little doubt that what they
are detecting is a DNA contam nant and not neasles
virus, and | do not believe there is any neasles virus
in any of the cases they have | ooked at.
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Q Now, we know that cerebral spinal fluid
sanmpl es were sent fromDr. Bradstreet to Unigenetics
for testing. Do the sane concerns you' ve outlined

here apply to that testing?

A Yes. Exactly the sanme concerns would apply
to that.
Q So, overall, based on your professiona

experience and expertise in PCR, your persona
exam nation of the nethods and testing used by Dr.
O Leary in the Unigenetics | aboratory, do you fee
that that [aboratory was able to reliably identify
nmeasl es virus RNA?
A No, | don't.
Q Does this opinion extend specifically to the
Uni genetics result fromMchelle Cedill o0?
A It does.
Q And you hold this opinion to a reasonable
degree of nedical certainty, scientific certainty.
A | do.
MS. BABCOCK: No further questions.
SPECI AL MASTER HASTI NGS: Thank you, Ms.
Babcock.
Ms. Chi n-Capl an, do you have sone questions
for this witness? Please go ahead.
11
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CROSS- EXAM NATI ON

BY M5. CH N- CAPLAN:

Q Hel | o, Doctor.
A Hel | o.
Q Doctor, do you have a Wb site?
A | do, yes.
(Pause.)
M5. CH N-CAPLAN.  We' |l just nove on until

we get our technical difficulties resolved.
(Di scussion held off the record.)
BY Ms. CHI N- CAPLAN:
Q So, Doctor, just to be sure that |
under stand what you're saying, on page 10 of your
presentation of your slides, you indicated that the

red on the slide --

A I'msorry?

Q -- the red on the slide --

A Yes.

Q -- was outside of the expected -- |'m going

to say "curve," but that's probably not right.
SPECI AL MASTER HASTI NGS: Wi ch slide are we
| ooki ng at?
MS. CH N- CAPLAN:  We're | ooking at page 10.
SPECI AL MASTER HASTI NGS:  Nunber 10.
MS. CH N CAPLAN.  Yes.
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1 BY M5. CHI N- CAPLAN
2 Q Now, Doctor, is this the Y axis?
3 A Yes.
4 Q Okay. And this is the X axis along the
5 horizontal plane. Correct?
6 A That's right.
7 Q Okay. And, Doctor, on the Y axis, it talks
8 about threshold cycles. Is that true?
9 A That's right.
10 Q So is that an indication of how many tines
11 the experinent is run, how many cycles it goes
12 t hr ough?
13 A How many PCR cycles there are, yes.
14 Q Is there a standard nunber of PCR cycles
15 that's acceptable within the profession?
16 A By convention, nost people tend to use 40
17 cycles, but sonme people go up to 45 cycles, but
18 convention, 40 is kind of what is used, yes.
19 Q Forty?
20 A Yes.
21 Q So, Doctor, convention is 40. They ran it
22 at approximately 40 -- correct? --
23 A Yes.
24 Q -- that very first nunber here.
25 A Yes.
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Q Yes. And, Doctor, underneath it, which
would be the X axis, it has 10-to -- is it 10 to the
one, 10 to the two?

A That's 10 copi es there, yes.

Q So that's an indication of the copy nunbers.
Is that it?

A Yes.

Q Doctor, they had to run this experinent 40
times to get 100 copies. Is that it?

A No. You've put your RNA into a tube, and
you have done your PCR run, and you' ve done 40 cycl es.

Q Ckay.

A The CT that has come up is roughly 39, say.

Q Ckay.

A The software based on the standard curve has
now placed the 39 CTs in a position of roughly two
copi es, suggesting there's two copies there, yes.

Q Ckay.

A That's how it works.

Q Okay. So, Doctor, it seens like there is a
problemw th the | ow copy numbers and the higher cycle
nunbers.

A That's correct.

Q And that woul d make sense, wouldn't it?

A Yes.

Heri tage Reporting Corporation
(202) 628-4888



Case 1:98-vv-00916-TCW Document 203 Filed 06/11/08 Page 286 of 321

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

2041
BUSTI N - CRCSS

Q That's what you woul d expect to see.
Yes.
SPECI AL MASTER HASTI NGS:  You need to state
your answer rather than --
THE WTNESS: Sorry. Yes, yes.
BY MS. CHI N- CAPLAN

Q So, Doctor, could we just go to Slides --
I"mgoing to look at 13, 14, 15. Doctor, on these
slides here --

A Could we take themone by one so | --

Q Ckay. Wiy don't we take them one by one?
On Slide 13, there is this black line across -- it
| ooks Ii ke about one. 1Is this black line the
t hr eshol d?

A Yes.

Q And the threshold is where you woul d detect
the presence of neasl es RNA

A These two are not equivalent. These are
conpletely different scales.

Q Yes, | know, yes, yes.

A Yes. This is the line where the instrument,
by definition, first detects reliably, above
background, the anplification product, yes.

Q Doctor, again, your dispute here --

A I"'msorry. M what?
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Q Your dispute here with Unigenetics involves
the nunbers that are in the green area. |Is that it?

A Not the numbers; the shape of the curve.

Q The shape of the curve.
A Uh- huh.
Q Ckay. Doctor, the shape of the curve,
again, seens to involve |ow copy nunbers. 1Is that it?
A Yes.

Q And they are the copy nunbers that hover at

or above the | evel of detection.

A Uh- huh.

Q Correct?

A Yes.

Q So, Doctor, if we go to page 14 --
A Thi s one?

Q -- yes, 14 -- again, the black line

represents the threshol d.

A That's correct.

Q And, on B, the threshold is actually at the
top of the graph. Correct?

A Uh- huh.

Q And the shape of the curve here is, again,
what you' re disputing.

A No.

Q No?
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A I think you can see the clear difference
bet ween goi ng up and not hi ng happeni ng.

Q Ckay.

A That's what |'msaying. This suggests
anplification --

Q Ckay.

A -- because it's going up in a straight line

continuously. This suggests spurious background
because it's coming on straight.;

If you renenber what PCRis, it's
exponential anplification, so one, two, four, eight.

Q Yes.

A So if that doesn't happen, you get a
strai ght line.

Q Okay. But, again, Doctor, your dispute
seens to be with the copy nunbers that appear just
around threshol d.

A My di spute appears to be with very high CT
positives, yes.

Q H gh CT positives. Does that nean the high

nunber of cycl es?

A Yes.

Q And t hat woul d make sense.

A Uh- huh.

Q So if you have a high nunber of cycles, it's
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1 | i ke sending sonething through a Xerox machi ne 20

2 times to enlarge it, and every single tine you send it
3 through, it gets bigger and bigger, but it becones

4 |l ess clear and less clear. |Is that correct?

5 A | can accept that, yes.

6 Q Yes. Okay. So that's a proper anal ogy.

7 A Yes.

8 Q So if there was a positive at a | ower

9 cycle --

10 A A |l ower cycle, yes.

11 Q -- woul d that support your opinion that

12 that's probably a reliable result?

13 A In general, what people believe is that CTs
14 bel ow 35 are acceptable. Anything above 35 makes them
15 slightly concerned, if you haven't added the proper

16 controls.

17 If you have proper controls, and this is

18 where the standard curve cones in, and that's why it's
19 essential that the standard curve dynanic range
20 enconpasses all of your unknowns.
21 If your standard curve enconpasses sonething
22 that's 39, and your standard curve ends at 39
23 reliably, then you can believe that result. [If your
24 standard curve ends at 3,000, you can't believe that
25 result.
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Q Okay. So the concern really is with | ow
copy nunbers and hi gh cycles, high nunber of runs.
A Yes.

Q And these are the graphs that you've shown

us.
A Yes.
Q VWhat about a high copy nunber?
A Uh- huh.
Q Is there anything wong with a high copy
nurber ?

A There can be. Can |?

Q Certainly.

A If you ook at the figure I showed you from
my lab, which is Slide 12 -- have you got that? |If
you |l ook at the first slope that is slightly nore
horizontal, you can see there is a green |ine just
next toit. Can you see that?

Q Are you referring to this line?

A My eyesight is terrible. There is this -- |
can point to the --

SPECI AL MASTER HASTI NGS: Can you poi nt up
t here, Doctor?

THE WTNESS: You can see this green line
here. Can you see it?

MS. CH N- CAPLAN. | do.
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THE WTNESS: Now, if you look at the CT
here, that's bel ow 35.

M. CHI N CAPLAN:  (kay.

THE WTNESS: It's about 33

MS. CH N CAPLAN  Ckay.

THE WTNESS: So that is not a | ow copy
nunber. That's nmediumto-low, but it's acceptable,
and you can see, that's looking odd. It is quite
possible, and | haven't got it here, but it is
possible to get funny results here as well.

It is not necessarily a condition of an odd
run, an odd anplification plot, to have very | ow copy
nunbers, but, in general, |ower copy nunmbers give you
poor results.

MS. CHI N- CAPLAN.  Ckay.

THE WTNESS: | can point to this one here
which actually is quite a nice plot, and you can see
it doesn't even cone up here. |It's a very, very
little anmount of target there, but, nevertheless, it's
an acceptable anplification plot.

You can't generalize. | think you're right
to say, if you have high CTs, you tend to be
concerned, and you're right there, yes.

BY MS. CHI N- CAPLAN

Q Yes. Okay. Wat if you have high copy
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1 nunber s?
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Whul d they be consi dered accurat e?
A By "high copy nunbers,” | nean | ow CTs.
Yes.
A In general, what you find is, because you

run duplicates, when you have | ow CTs, they are very
concordant, yes.

Q Very concordant, neaning they are accurate?

A Yes.

Q Okay. Doctor, I'"'mgoing to try this one
more time. |s this you?

A Yep.

SPECI AL MASTER HASTI NGS:  You' re showi ng

fromhis Wb site?

M5. BABCOCK: This is Dr. Bustin's Wb site,

yes.
SPECI AL MASTER HASTI NGS: kay.
BY Ms. CHI N- CAPLAN:
Q Doctor, is your Wb site sponsored by
somebody?

A Wel I, by "sponsoring," what happens is this
is a British conpany that pays 4,000 pounds to ny
Ph. D. student, who is a Chinese person and has no
support. He pays for hinself. So they have kindly
agreed to pay 4,000 pounds. In return, I've put that
on ny Wb site, yes.
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Q It's Quantace. Am | pronouncing that
correctly?
A Quant ace, yes.

Q What is Quantace's business? Wat do they

do?

A They produce kits for PCR

Q Kits for PCR?

A -- PCR, yes.

Q The things that we're tal ki ng about right
now?

A Yeah.

Q Doctor, are they priners? |Is that it?

A Are they what?

Q Are they priners?

A You mean, do they produce primners?

Q Yes.

A No. They produce kits: restriction enzyne,

reverse transcriptase, nmaster mxes, or nucl eotides,
that kind of thing.

Q So sonme of the experinments that we've been
tal ki ng about, they produce kits for

A In principle, yes, but not for the ABI,
obvi ously, uh-huh.

Q Not for? |'msorry?

A Not for the TagMan instrunent that we were
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1 tal ki ng about for the --
2 Q Okay. Now, Doctor, if we |ook under
3 Quantace, it says: "Qur ever-expandi ng product range.
4 Qur SensiM x reagent is unique, as it can be used both
5 for probe- and for cyber-based assays."
6 A Uh- huh.
7 Q "Each product fromthe Sensi M x range cones
8 froma separate vile of siry green one, which can be
9 added to the nmix when this type of chemstry is
10 desirable.™”
11 A Ri ght .
12 Q And, Doctor, does Quantace provide a free
13 sanmple to a | ab who requests it?
14 A I think they have special sanple packs, yes,
15 but I think all conpanies do that, or npbst conpanies
16 do that, yes.
17 Q Ckay. It says: "W strongly believe in a
18 phi | osophy of try before you buy and are happy to
19 offer free sanples of our SensiMx reagent for
20 testing."
21 A Uh- huh.
22 Q So they do offer a free kit if you want a
23 free kit.
24 Doctor, is this a private conmpany, or is it
25 a public company? |Is it on the stock exchange?
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1 A No. It's a very snmall conpany.
2 Q A very small conpany?
3 A | presune it's a private conpany. | don't
4 actually know, but, yes, | presune it's private. It's
5 not stock market |isted.
6 Q Do you have any financial interest in this
7 conpany?
8 A No.
9 Q So what they do is they --
10 SPECI AL MASTER HASTI NGS: He shook --
11 THE W TNESS: I"msorry. No, | do not. |
12 do not know.
13 BY M5. CHI N- CAPLAN:
14 Q So you don't get any profits fromevery
15 single kit that's sold.
16 A I wish | would.
17 Q You would be a rich man
18 A No, | don't.
19 Q Now, Doctor, there was just some brief
20 di scussi on about your work in the U K
21 A Uh- huh.
22 Q I think you indicated that you spent roughly
23 1,500 hours at 150 pound sterling.
24 A That's correct.
25 Q What was the exchange rate at that tine? Do
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you know?

A | don't know. It's 190 now. It was |ess
then. At the nonent, it would be roughly $400, 000,
wouldn't it?

Q So if I renenber correctly, you said you
recei ved 225 pounds sterling.

A It was roughly 220,000. | can't renenber
the exact nunber, but it's that ball park figure,
within 10,000, |'m sure.

Q Today's exchange rate, right now, that would
be the equival ent of $450, 000.

A Yes.

Q We know it was a little |ess back then,
wasn't it?

A It makes no difference to me because | don't
deal in dollars. | got 225,000 pounds.

Q Frightfully expensive.

A | agree. | feel unconfortable about getting
these types of suns. However, | feel that | was asked
to do a job, and | think |I've done the job very well,
in my owm opinion, and | cane up with an expl anation
for the problens associated with the Unigenetics
results. So | think that's not unreasonable. | would
have done it for |ess.

Q May | ask you what you're getting paid right
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now for this testinony?

A Yes, sure. |It's about 60,000 pounds.

Q Si xty thousand pounds. At today's exchange
rate, that woul d be $120, 000.

A Sorry? Yeah, that's right, but | get taxed
at 40 percent plus --

Q For me, in the US., that's roughly

$120,000. Is that it?

MR MATANOSKI: | don't think that that's
accurate.

THE WTNESS: What isn't? It doesn't
matter.

(Laughter.)

MR MATANOSKI: For the record, Professor
Bustin will be paid at the sane rate that our other

experts are paid.

THE WTNESS: Sorry. | m sunderstood the
question. | thought you said, what |I'm being paid at
work. | msunderstood your question. I|I'msorry. |
m sunder stood the question. | thought you asked ne
what ny sal ary was.

(Laughter.)

THE WTNESS: Could you repeat the question,
pl ease? Sorry. | didn't nmean to give you a heart
attack.
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SPECI AL MASTER HASTI NGS: M. Mat anoski, any
excess will come out of your salary.

(Laughter.)

SPECI AL MASTER HASTI NGS: Go ahead, Ms.
Chi n-Capl an. Wy don't you ask it again?

THE WTNESS: |'msorry.

BY MS. CHI N- CAPLAN

Q I guess, for the record, we should be clear.
What are you being paid for this particular hearing?

A It's $250 an hour while |'mhere and $125
while I"'mtraveling, and nothing while |I'm sl eeping,
I think. And also nmy airfare and hotel is being paid
for.

Q The U. K. litigation; was that paid for by
the governnent or by the pharnmaceutical s?

A | don't know. What happened was the
instructions cane fromthe solicitors, and | got the
checks fromthe solicitors. | assune it was the
conpani es that paid for ne, but | actually never -- |
didn't ask. | was happy to get the check.

Q VWhen you say "conpany,” do you nean the
phar maceuti cal conpani es?

A Yes. There's three. There's Merck,
Aventis, and GSK

Q Thank you. Now, Doctor, | just want to be
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1 clear. You talked about GAPDH?
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1 A Yes.
2 Q Is that a control ?
3 A Yes. Do you want me to expand or you just
4 ask ne?
5 Q Certainly.
6 A VWhi ch way do you want nme to do it?
7 Q You shoul d expand.
8 A GAPDH is a cellular gene. So a neasles
9 virus is a virus, an extra-cellular organism GAPDH
10 is a cellular gene. So every cell in our body
11 expresses this gene. So it is a very useful thing to
12 use as a neasure of whether an RNA sample, if
13 extracted, contains RNA
14 Because, as | tried to explain, but
15 obviously I didn't quite get it right: If there is no
16 GAPDH in your RNA, you would conclude that there is a
17 problemwi th the RNA sanpl e, because there should be
18 GAPDH there. So you'd be concerned with any result
19 you obtained if you had not got a GAPDH positive
20 result.
21 Q Okay. But you consider GAPDH to be an
22 adequate control, is that it?
23 A It depends what you're using it for. In
24 this situation, yes. If you're using it to normalize
25 it against a cellular gene, no. But these are two
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separate issues.

| think in this very specific situation, if
I understand you correctly, you're asking ne: Do
consi der GAPDH as an adequate control to test for the
presence or absence of RNA, | would say: Yes.

Q Thank you.

A Can | add to this?

Q Sur e.

A And that's, of course, while the SOP from
Professor O Leary's lab has used this to say: If a
result is GAP negative, that sanple should be
di scarded, so that's the reason behind that.

Unfortunately, of course, in certain
segnents, we continue to use those sanpl es.

Q Okay. Now, Doctor, I'mnot sure |'ve read
this properly, sol'd like you to look at it for ne.
This is your June 30, 2003 report.

A Ckay.

Q On page 41, paragraph 6.11, it says: The
reported concordance between GAPDH replicates is
general |y good.

A Yes.

Q This is true even for those sanpl es where
cycl es are high.

A Hhm
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Q So am | understandi ng that when you use
GAPDH as a control, when you evaluate the O Leary |ab
it's concordance with the sanples, even when the cycle
nunber was hi gh, was good?

A Yes --

Q Have | interpreted that correctly?

A Do you want an yes/no answer, or an
expl anatory answer, |'m not sure.
Q I want you to explain. | need to

under st and.

A I"msorry. 1'mjust not famliar with the
procedure.

SPECI AL MASTER HASTI NGS: Can you ask the
question agai n?

MS. CH N- CAPLAN:  Certainly, | think

SPECI AL MASTER HASTINGS: |'ve read the
quote, but --

BY M5. CHI N- CAPLAN:

Q Doctor, are you saying in this paragraph
that the concordance between the control in the
sanmpl e, when the cycle nunber was hi gh, was good, even
t hough the cycl e nunber was hi gh?

A If you have a good assay, even if your Q's
are very high, you will get good concordance at those
high & |evels.
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So this suggests that the assay to test for

GAPDH was a reasonably good assay because you were
getting concordance at the high & levels, unlike the
F gene where you weren't getting the concordance. So
one assay good, one assay not so good.

Q So this refers to the GAPDH?

A That's right.

Q VWhen the cycle nunber is high, would that
al so include | ow copy nunbers?

A By definition, a high-cycle nunber neans
hi gh-copy nunber, so a | owcopy nunber it neans | ow
copy nunber

Q Doctor, you spoke about the internationa
col | aborative study that was done with Dr. Afzal

A Yes, | just -- all | said was that | believe
that Unigenetics when invited by Dr. Afzal to
participate, apparently did not. That's all | know.

Q And there were a nunber of other |abs that

didn't participate as well, correct?
A | really don't know.
Q Okay. |I'mgoing to ask you to take a | ook

at Petitioners' Exhibit 63, Tab B, 63 Tab B? You
don't have it?
MR, MATANCOSKI: 1t's one of your exhibits?
MS. CH N-CAPLAN: Ri ght.
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MR MATANOSKI: | didn't bring it.
MS. CH N CAPLAN: You rean you didn't bring
my exhibits.

SPECI AL MASTER HASTINGS: 63, Tab B, did you

say?
MS. CH N CAPLAN. Tab B
SPECI AL MASTER HASTINGS: Tab B.
M5. CH N CAPLAN. As in boy.
SPECI AL MASTER HASTINGS: Al right.
MR, MATANCSKI: Actually, we do have a copy
of that.
MS. CH N CAPLAN. G eat.
BY Ms. CHI N CAPLAN
Q I"'mlooking at the results page, which is

page 173. Doctor, it says that originally thirteen
| aboratories had an established a record of neasles
virus --

SPECI AL MASTER HASTI NGS: Can you go to the
begi nning of the results section?

MS. CH N- CAPLAN.  Yes, the beginning of the
results. Let me begin again. [|'ve |lost ny place.

BY Ms. CHI N CAPLAN

Q Oiginally, thirteen | aboratories that had

an established record of neasles virus RT-PCR work
invited to participate in the study. O these
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1 thirteen | aboratories, four did not show interest for
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the study; one received the sanples, but did not
conpl ete the study; and one responded positively in
the beginning but failed to cooperate |ater.

So, of the 13, six, alnost half, chose not
to cooperate.

A Yes.

Q So, Doctor, further on in that paragraph, it
says: "In total, seven |aboratories conpleted the
study successfully. The results of RT-PCR or nested
PCR assays reported by various | aboratories are
summari zed in Table 3. Despite technical differences
bet ween the assays, the findings were nostly in
agreenment. O the sanples supplied, no | aboratory
detected neasles virus sequence in any of the Crohn's
di sease patients with the exception of Laboratory 5,
whi ch reported an anbi guous result for Sanple A"

Doctor, when you go back to page 172, does
it identify who Laboratory 5 is?

A Yes.

Q Who is it?

A Judy Beeler, Laboratory of Pediatric &
Respiratory Virus Di seases.

SPECI AL MASTER HASTI NGS: Can you say that
again? | didn't hear it.
THE WTNESS: Sorry. Laboratory of
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Pediatric & Respiratory Virus D seases in Bethesda,
Mar yl and.
BY M5. CH N CAPLAN
Q And the establishment was known as CBER/ FDA
wasn't it?
A Yes.

M5. CH N-CAPLAN: | don't think I have any
further questions, Special Master.

SPECI AL MASTER HASTINGS: Al right. Gve
me a nonent here, Doctor. No, | think all ny
questions have been asked as well.

Any redirect for this wtness?

MS. BABCOCK: Just briefly, Special Mster.

SPECI AL MASTER HASTI NGS: kay. Go ahead.

REDI RECT EXAM NATI ON
BY Ms. BABCOCK

Q Now, Dr. Bustin, for your work in the UK.,
we know you were conpensated for the substanti al
anount of tinme you spent. Again, this is a bit of
repetition. Was it expected that you were going to
reach a certain conclusion, or were you told you
shoul d be i ndependent ?

A No. | think I've already said that.
Everyone nade it very clear to ne that ny prinme duty
was to establish truth for the court, and |'ve al ways
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assunmed well, | know that it was genuine and |I've
al ways followed that instruction.

I've given ny opinions and ny concl usi ons
based on the actual data that | have seen and
analyzed. And I think I've shown you Uni genetic's own
data, so these aren't ny data, ny interpretation of
the data. These are actually their data. So that's
the conclusion any reasonabl e person, who | ooks at
t hat data, would cone to.

Q Now, M chelle Cedill o' s biopsy sanple
results, if taken at face value, has a hi gh-copy
nunber ?

A Yes.

Q Have you outlined reasons today why you
m ght doubt the validity of that result?

A Well, can | explain? | can. The way you
obtain a copy nunber, as you see, is by running a
standard curve. So you nmake an RNA, and then you work
out how nuch RNA you've got. You know the | ength of
the RNA nol ecul e you' ve got; and know ng those two
paraneters, you can work out that you've got 15, 000
copies of RNA in your tube.

So you say: My first tube contains 15, 000.
Then ny second one woul d have contained 1,500, 150, 15
and then so on. So the copy nunber you obtain is
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determ ned entirely by your cal cul ations of copy
nunbers based on your standard curve.

Did | make that clear?

SPECI AL MASTER HASTI NGS:.  No.

THE WTNESS: [|'Il try again

SPECI AL MASTER HASTINGS: No, not to ne.

THE W TNESS: Ckay.

REDI RECT- EXAM NATI ON

BY M5. BABCOCK

Q You're saying this is a very subjective
process?

A No, | think it's inportant that | get this
right. A standard curve is used to quantitate copy
nunbers. This is one of the powerful aspects of real-
time PCR

The way you prepare the standard curve is:
You make RNA, then you quantitate the RNA. Let's say
that you've got ten nanogranms of RNA. You know t he
length of the RNA that you're trying to quantitate
because that's your target.

Because you know the | ength and the wei ght
of the RNA, you can work out how many nol ecul es there
are plus or mnus, you know, 200 percent probably in
your test tube.

So let's assume we've nade RNA and in our
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concentrated first tube, we've got 100, 000 copi es of
RNA. There are 100, 000 copi es of RNA not because
there are 100, 000 copi es of RNA, but because |'ve

cal culated that there is 100,000 copies based on what
I know about it, but | could be out by 100 percent.
There coul d be only 50,000 copies, or there could be
150, 000 copi es.

I now take that very first tube and dilute
it one-in-ten, which gives ne the second point on ny
standard curve. | dilute it again one-in-ten, and so
on.

So | end up with a standard curve that
started the 100,000 and ends at ten copies. | now run
my unknown, and because |'ve defined nyself what the
standard curve quantification is, | can then work out
the copy nunber of ny unknown. But if | hadn't called
it 100,000, if I've called it a mllion, | would have
ten times nore of my unknown.

If I've called it 10,000, | would have ten
times less. So it is a very subjective neasure of the
actual copy nunber that is there unless | know how
have cal culated it, unless you know how | have
cal cul ated my copy nunbers.

So, sinply saying: And Gene X is expressed
at 150, 000 copies, without any further information, is
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1 meani ngl ess because | do not know whether | can rely
2 on your cal cul ations.
3 And fromthe evidence |'ve shown you in
4 terms of the Ct's, that Unigenetics are obtaining for
5 their sanples, you can see because we' ve just
6 discussed this with Ms. Chin-Caplan, they' re al ways
7 very, very high. So they're always borderline.
8 A copy nunber of 1.5 tinmes ten-to-the-three
9 woul d suggest a fair nunber of copies | have a fairly
10 lowish ¢, although still in the 30s, but,
11 nevert hel ess, not a borderline CT
12 Is that clear?
13 Q Let ne ask the question this way, Dr.
14 Bustin. If you don't have confidence in how that
15 standard curve is set up, can you have confidence in
16 the copy nunber, or the results --
17 A No.
18 Q -- for a particular run?
19 A No, you can't, not in the quantification
20 Q Ckay. So that's dealing strictly with
21 quantification --
22 A Yes.
23 Q -- of the amount of RNA --
24 A That's correct.
25 Q -- in your sanple? It is not whether the
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sanple is positive or negative?
A That's a different question.
Q So we're dealing with two separate anal yses?
A Yes, yes.
Q Quantification -- well, first, you would
give it a positive, | suppose. And then you would

say: How many copies are there if there is a positive
resul t?

A That's right. It is always safer to say
that sonething is there or not there, than to say:
Wel I, you know, there is 5,025 copies. |It's always
safer to say yes or no.

Q Now, in addition to the problens with the
standard curve, in a lab that you know or strongly
suspect has significant problens wi th contamn nation,
are any of the positives reliable?

A Are F positives in cases -- reliable, is

that the question?

Q Yes.
A O any positives when sone occurred, for
exanpl e?

Q A positive result when you know that there
is a problemof contamnation in the |ab?

A If you have a | ot of copy nunbers, for
exanpl e, the high-copy nunbers in your standard curve,
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1 they are reliable because contam nation typically
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occurs at the higher end of the spectrum so C's of
35 onwards.

So if you have a Ct in your standard curve
for exanple, of 15, you'll believe that. |If you have
a & of 25, you probably still believe it. But if the
Ct in your unknown is 35, and the C in your negative
control is 35, then clearly you don't know what is
what .

So we have a rule-of-thunb: If there's a
difference of 5 Ct's between a positive and a negative
control, and the lowest G that your unknown has, you
m ght want to believe it, but we would still recomend
that you repeat the assay.

But anything closer than 5 Ct's, you would
have to report it as a positive in the NTC. So, in
principle, if your NTCis positive, you always doubt
your assay. |f your unknowns are at very high Ct's,
you al so doubt your assays; and you would certainly
repeat it.

There is a very neat trick you can use to
confirmthe validity of the result, the quantitative
result. Because we know fromthe PCR, if you double
the anount of input, you reduce your C by one because
each & is a doubling.

Soif I find that I'mgetting unreliable
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results at Ct's of 35 say, | would sinply double or
triple the anount of RNA that | put into ny assay.
What | woul d expect to see is that the & will go down
by one or two, it could have doubled or tripled the
anount of input of DNA

If | see that, if | see the response that
expect, | would have nore confidence in ny data. And
if | add ten tinmes the anmount of RNA and | still don't
get a difference; or if | use denatured RNA, or
formula fixed RNA, and always get the sane result,
that is such cl assical evidence of contani nation, that
is just so typical of contam nation

So any high & is suspect, but there are
ways of working on whether something is right or not.
And you can use nultiple curves, which you referred to
earlier today; you can use sequenci ngs which they cal
standard, which you shoul d have done.

But, in the absence of all of that, you | ook
at your controls. If your negative control is
positive, at a G that is close to your unknown, you
get worri ed.

SPECI AL MASTER VOWAELL: Dr. Bustin, |I'mjust
trying to keep all the initials straight, NCT?

THE W TNESS: NCT

SPECI AL MASTER HASTINGS: | think you said
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NTC.

SPECI AL MASTER VONELL: |'msorry, thank
you.

THE WTNESS: No tenplate control.

SPECI AL MASTER VOWELL: Ckay, thank you.

M5. BABCOCK: | don't have any further
questions.

SPECI AL MASTER VONELL: Your comments there
raised this issue. Wat we're seeing in Mchelle
Cedillo's lab results fromthe Unigenetics Lab is a
hi gh- copy nunber ?

THE W TNESS: Yes.

SPECI AL MASTER VONELL: Does that nean that
because there's a high-copy nunmber that there were a
| arge nunber of runs?

THE WTNESS: O Ct's you nean?

SPECI AL MASTER VOWNELL: Yes, of C's.

THE WTNESS: W can't tell because we
haven't got the information. It is entirely
subj ecti ve.

SPECI AL MASTER VOWAELL: That's what |
t hought | understood, but | wanted to nake sure.

THE WTNESS: It would have been better to
record a & and a copy nunber with a standard curve.
That woul d have been the ideal way to do it.
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1 SPECI AL MASTER VOWELL: Thank you
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SPECI AL MASTER HASTI NGS:  Anyt hing further
for this wtness?
MS. CH N CAPLAN: Just one | ast question.
SPECI AL MASTER HASTI NGS: Go ahead.
FURTHER RECROSS- EXAM NATI ON
By MS. CHI N- CAPLAN:

Q Doctor, do you have any personal know edge
of Mchelle Cedillo' s sanple?

A You nmean have | analyzed it?

Q Yes.

A | have no idea. | don't know because | -- |
can't tell you that because | just don't know. There
is alist of nanes | suppose, but a: | can't refer to
them and b, | have no idea -- | never was interested
in the names obviously of the people. | was just
| ooki ng at basically nunbers, |ooking at the sanpl es.
| have no idea

Q Ckay, thank you.

SPECI AL MASTER HASTINGS: Al right. | take
it that that concludes the testinony for today.

Tonorrow, | understand we have Dr. MCusker
and Dr. Hanauer, is that correct?

MR MATANOSKI: Yes, sir.

SPECI AL MASTER HASTI NGS: Can you tell us
which will go first?
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MR MATANOSKI: | believe it's going to be
Dr. Hanauer first, sir.

SPECI AL MASTER HASTINGS: Al right. Then,
just for those who are follow ng along from hone, ny
understanding then is that on Friday we're planning to
hear very briefly fromDr. Chadw ck in the norning;
and then Dr. Brent after that.

MR MATANOSKI: That's correct, sir.

SPECI AL MASTER HASTI NGS: And Monday, it's
still Dr. Giffin and Dr. Fonbonne.

MR, MATANOSKI: Correct, sir.

SPECI AL MASTER HASTINGS: Al right. Wth
that, we are adjourned for today. W're going to
start again at 9:00 a.m tonorrow norning.

Thank you all

(Whereupon, at 4:45 p.m, the hearing in the
above-entitled natter was adjourned, to reconvene
Thursday, June 21, 2007, at 9:00 a.m)
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