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I N D E X

W TNESS: CARLOS D. BUSTAMANTE, Ph.
EXAMI NATI ON BY MR. BI LSKER

EXHI BI TS
NO. DESCRI PTI ON
NONE

PREVI OUSLY MARKED EXHI BI' TS

NO. DESCRI PTI ONPAGE

Exhi bit QI AGEN 1006 Volume 32
Number 22
Nucl eic Acid
Resear ch

Exhi bit QI AGEN 1009 '108 patent
Exhi bit QI AGEN 1025 article
aut hored by
Met zker titled,
"Sequencing
technol ogi es -
the next
generation”
Exhi bit QI AGEN 1101 Nucleic Acid
Resear ch
article titl ed,
“An i mproved
PCR met hod for
wal ki ng in
uncl oned
genomi ¢ DNA"
Exhi bit QI AGEN 1102 article titled,
“A Draft
Sequence of
t he Neandert al
Genome"
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Exhi
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CARLOS D. BUSTAMANTE, Ph. D.
PREVI OUSLY MARKED EXHI BI TS
DESCRI PTI ONPAGE

bit QI AGEN 1115 article
aut hored by
Hodges, et al .,
Titled,
"Genome- wi de
in situ exon
capture for
selective
resequencing"

bit Tecan 2026 Brooks
Decl arati on

bit Tecan 2029 Nat ur e
Bi otechnol ogy
article titled,
"Fixing the
front end"

bit Tecan 2047 Bi oi nformatics
Original Paper
titled, "A
novel strategy
to design
highly specific
PCR primers
based on the

stability and
uni queness of
3'-end

subsequences”
bit Tecan 2107 Decl aration of
Carl os D.
Bust amant e,
Ph. D.
bit Tecan 2126 Nucl ei ¢ Aci ds
Research
article titled,
"Mul tiplex
amplification
enabl ed by
selective
circularization
of large sets
of genomi ¢ DNA
fragments"”
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titled,
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Single
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CARLOS D. BUSTAMANTE, Ph. D.
THE STENOGRAPHER:  Dr.
Bust amante, if you can pl ease
rai se your right hand.
CARLOS D. BUSTAMANTE, Ph.D.,
CBD Consulting G oup, 600 G apetree
Drive, Apartnment 11BN, Key Bi scayne,
Fl orida 33149, after having been

duly sworn, was exam ned and testified

as follows:
THE STENOGRAPHER: Thank you.
You may proceed.
EXAM NATI ON BY MR. BI LSKER

Q Good norning, Dr. Bustamante.
| " m Davi d Bil sker.

How are you currently enpl oyed?

A. | amcurrently a professor at
the University of Cklahoma, in the College
of Medicine and I'm Vice Dean of Research.

Q And you've had your deposition
t aken before, correct?

A. | have.

Q. Alright. So I'"mnot going to

go over that.

Are you an Adjunct Professor

08: 41:

08: 41:

08: 41:
08: 41:
08: 41:
08: 41:

08: 41:
08: 41:
08: 41:
08: 41:
08: 41:
08: 41:

08: 41:
08: 41:
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CARLOS D. BUSTAMANTE, Ph. D.

anywher e?

A. | was an Adjunct Professor at
Stanford until the end of |ast nonth.

Q And are you an adj unct

professor in Mam ?

A. | was Adjunct Professor at
the University of Mam and then | was
Entrepreneur in Residence.

Q So at the University of

Okl ahoma, you're in the nedical school ?

A. | am

Q And do you have a | ab?

A. | am Professor of Mol ecul ar
Cenetics. | haven't started a | ab yet.

Q How nmuch tine have you spent

on this case?

"The case" being -- so there's four
| PRs. There's actually three IPRs in
this case, but there were four at one
poi nt.

How nmuch time have you spent on
t his?

A. In total, since the start?

Q Yes, since the start.

08:
08:
08:
08:
08:
08:
08:
08:
08:
08:
08:
08:
08:
08:
08:
08:
1 42:
08:
08:
08:
08:
08:
08:
08:
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CARLOS D. BUSTAMANTE, Ph. D.

A | don't have an exact nunber;
several hundred hours.

Q And if | refer to two groups
-- we're going to be tal ki ng about the
enri chment patents today.

Do you know what |'mtal king about?

A Yes.

Q The ' 012 patent and the ' 108

patent; so you know what that is?

A. | do.
Q And tonorrow you're going to
be tal king about -- | don't renenber the

nunmber now, but the UM -type patent?

A Yes.

Q | take it you've read the '012
and ' 108 patent?

A. | have.

Q Appr oxi mately, how nmuch tine

did you spend readi ng those?

A. Initially or in reference --

Q Let's start with initially.

A. Probably spent six, seven
hour s.

Q Have you read either one of

08:
08:
08:
08:
08:
08:
08:
08:
08:
08:
08:
08:
08:
08:
08:
08:
08:
08:
08:
08:
08:
08:
08:
08:

42:
42:
42:
42:
42:
42:
42:
42:
42:
42:
42:
42:
42:
42:
42:
42:
42:
42:
43:
43:
43:
43:
43:
43:
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CARLOS D. BUSTAMANTE, Ph. D.
t hose recently?
A. | reviewed the patents in
preparation for the deposition.

Q About how nmuch tinme would you

08:43: 12
08:43: 13
08: 43: 16

say you spent review ng those two patents? 08:43: 20

A. | couldn't tell you exactly.

Q Fi ve hours, ten hours?

A. On the order of sonething |ike
t hat, yeabh.

Q And was the last tinme you

| ooked at those within the |ast few days?

A. It was within the |ast few
days.

Q Anything in those patents that
you didn't understand?

A | would say | understand the
materials in the patents.

Q But was there anything in the
patents thensel ves that you didn't
under st and, any expl anations or
met hodol ogi es?

A. Not that | can point to
sitting here right here right now.

Q Did you also review the file

08:43: 22
08:43: 23

08: 43: 30
08:43: 30
08:43: 32
08:43: 34
08: 43: 36
08: 43: 36
08: 43: 38
08:43: 41
08:43: 43
08: 43: 44
08: 43: 45
08:43: 47
08: 43: 49
08:43: 51
08: 43: 53
08:43: 58
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CARLOS D. BUSTAMANTE, Ph. D.
hi stories for those patents?

A | have reviewed the file
hi story for those patents.

Q And did you review sonet hi ng
call ed the "Brooks Declaration"?

A | did review the Brooks
Decl arati on.

Q When was the last time you
revi ewed that?

A In the | ast nonth.

Q Was there anything in there
t hat you didn't understand?

A. Not to ny know edge.

Q Was there anything that you
di sagreed with there?

A. Not with the Brooks
Decl aration --

Q. SO --

A. -- that | can point to right
here right now.

Q So sitting here without it in
front of you -- you don't have it in
front of you yet.

But, as you recall, there's nothing

08:
08:
08:
08:
08:
08:
08:
08:
08:
08:
08:
08:
08:
08:
08:
08:
08:
08:
08:
08:
08:
08:
08:
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CARLOS D. BUSTAMANTE, Ph. D.

that you actually disagree with in the --

A. |f you can give ne the
Decl aration, |I'm happy to take a | ook at
it.

Q Sure. But that's why |

prefaced the question that way. This --

A. Sitting here --

THE STENOGRAPHER: You have to

wait for himto finish. |'msorry.

Q Sorry.

Sitting here without it in front of
you, there's nothing that you can recall
that you disagree with it?

A. Not to ny recollection
sitting here right here right now.

Q Okay. We'll pull that out.
It's 2026.

(Deposition Exhibit Tecan

2026, Brooks Decl aration, was

previ ously marked for

I dentification.)

(There is a discussion off
the record.)

Q So Exhi bit Tecan 2026, which

08:
08:
08:
08:
08:
08:
08:
08:
c 44
08:
08:
08:
08:
08:
08:
08:
08:
08:
08:
08:
08:
08:
08:
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CARLOS D. BUSTAMANTE, Ph. D.
i's 69-page docunent, is a docunent that
contains the Brooks Declaration. It's
sonet hi ng that Tecan marked.

Do you recogni ze this?

A Can you give nme a nonent here
to...

Q. Sure.

A. | see the Brooks Decl arati on,
whi ch starts on Page 35, | believe, of

t he docunent.
Q So 35 -- if you go to the end
-- you can take a nonent to peruse that,
i f you would Iike.
A. Thank you.
MS. ClI PRI ANO. David, | have
cl ean copies of his declaration
I n case he wants to reference them
MR. BILSKER:  Sure. That
makes it easier for me. | have
his declaration too but...
MS. CIPRIANG |'m sure you
do; just...
(Deposition Exhibit Tecan
2107, Declaration of Carl os D.

08:
08:
08:
08:
08:
08:
08:
08:
08:
08:
08:
08:
08:
08:
08:
08:
. 46:
08:
08:
08:
08:
08:
08:
08:
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CARLOS D. BUSTAMANTE, Ph. D.

Bust amante, Ph.D., was previously

mar ked for identification.)

A. Ckay, | have...

Q So now that you have it in
front of you and had a chance to peruse
it, is there anything that you recall
di sagreeing with in the Decl aration?

A. When | say, "disagree," |
mean, | understand that at the tinme when

Dr. Brooks wrote his Declaration in

08:47: 05
08:47:50
08:47:50
08:47:51
08:47:53
08:47:55
08:47: 57
08:47: 59
08:48: 01
08: 48: 08

reference to the period of tine that we're 08:48: 11

tal ki ng about, the priority date for the 08:48: 15
patent, | understood why he arrived at the 08:48:17
conclusions that he arrived at and the 08: 48: 20
opi ni ons he expressed. 08: 48: 22

Q So you're putting yourself 08: 48: 23
back in the tinmeframe of viewing his 08: 48: 25
statenments as of say 2012 is what you're 08: 48: 27
sayi ng? 08: 48: 30

A | believe the priority date 08:48: 30
on the patent is in January of 2012. 08:48: 32

Q So you're saying, as of 2012, 08: 48: 39
with the scientific knowl edge that a 08:48: 42
person of ordinary skill in the art would 08:48:44
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CARLOS D. BUSTAMANTE, Ph. D.
have had, you agree with all the
scientific statenents that Dr. Brooks
made?

A. | agree with how he arrived
at -- | believe that the context that he
put forth makes good sense scientifically
given the state of the art at the tine,
his experience in the field and, you know,
concerns around the potential utility of
t he technol ogy as descri bed.

Q Ckay. So maybe |'m not being
clear with the question. |It's kind of a
-- it seens like a nmuch shorter question.

A. Ckay.

Q Putting yourself back in this
timeframe of 2012, a person of ordinary
skill in the art --

A Yes.

Q -- do you agree with the
scientific statenents that Dr. Brooks
made with respect to a person of ordinary
skill in the art in 2012?

MS. CI PRI ANO  Obj ecti on,

asked and answer ed.

08:48: 45
08:48: 47
08: 48: 49
08:48: 50
08:48: 52
08: 48: 58
08: 49: 04
08:49: 08
08:49: 13
08:49: 19
08:49: 22
08: 49: 24
08:49: 26
08: 49: 28
08: 49: 28
08:49: 30
08: 49: 33
08:49: 33
08:49: 33
08:49: 34
08: 49: 36
08:49: 39
08:49: 40
08:49: 42
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CARLOS D. BUSTAMANTE, Ph. D.
Q Go ahead.
A. | agree with the statenents

that Dr. Brooks nmakes in his Decl aration.

Q If we | ook at Paragraph 14 --
A. Uh- huh.
Q -- it's about five or six
i nes up.
A. Uh- huh.
Q He says, "I thought that the

target-specific primers would bind to

off-target sites at a relatively high

rate.”
Do you see that?
A | do.
Q You agree with that in 20127
A (The witness reviews the
exhibit.)

| think it's reasonable to suppose
that you're going to have off-target
bi ndi ng.

Q. Alright. So let's tal k about
exactly what | nean with respect to
"of f-target binding."

A. Uh- huh.

08:

08:
08:
08:
08:
08:
08:
08:
08:
08:
08:
08:
08:
08:
08:
08:
08:
08:
08:
08:
08:
08:
08:
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CARLOS D. BUSTAMANTE, Ph. D.
Q If | refer to a "target

fragnent,"” do you understand what |'m
tal ki ng about there?

A. Could you clarify what you
mean by a "target fragnent"?

Q. Sure.

So, if I take, say, a sanple, a
genom c sanple, and | fragnent it, you
know what | nean by that?

A. Yes.

Q Cutting it into smaller

pi eces either sonically or enzymatically?

A Yes.

Q You understand that?

A. | do.

Q Those are the fragnents |I'm

tal ki ng about that are going to be,
essentially, the tenplates to use for
sequenci ng.

You understand that?

A. | do.

Q So, when you say that you
agree with the suppositions that he nmade

that you're going to bind off target --

08:
08:
08:
08:
08:
08:
08:

08:

08:
08:
08:
08:
08:
08:
08:
08:
08:
08:
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CARLOS D. BUSTAMANTE, Ph. D.
let's tal k about those fragnents -- those
fragnents, okay?

So do you agree with the statenent,
if it's interpreted that your priners
will "bind to off-target sites at a
relatively high rate,” you agree with
that with respect to the fragnents as a
person of ordinary skill in the art would
understand it in 20127

MS. CI PRI ANO  Obj ecti on,
asked and answer ed.

Q Go ahead.

A. | would say that in the
description of the patent, when we're
t al ki ng about a sequence of interest and
we're thinking of off-target effects with
a single primer, you're going to
potentially bind to nore than one
| ocation, including sites that have
honol ogy to the region of interest.

So you will have with a single
primer binding to off targets. | think
that's a reasonabl e supposition.

Q At "a relatively high rate"?

08:
08:
08:
08:
08:
08:
08:
08:
08:
08:
08:
08:
08:
08:
08:
08:
08:
08:
08:
08:
08:
08:
08:
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CARLOS D. BUSTAMANTE, Ph. D.
MS. CI PRI ANO  Obj ection.

A. Depends on the target of
I nterest.

Q So are you saying that in
2012 people of ordinary skill in the art

did not know how to design priners so
that they would be specific to the
| ocations they were trying to hybridize
to?

MS. CI PRI ANO  Obj ecti on,

f oundat i on.

Q Go ahead.

A This is the reason we woul d
normally use two priners, right, that are
specific to the region. Wth a single
primer, you're able to bind many nore
sites than just the site of interest
potentially.

| mean, | think, it's a question
about what we nean by "a relatively high
rate.”

Q Wel I, how do you understand
“relatively high"?

A. At a rate sufficient enough

08: 52: 22
08: 52: 22
08:52: 23
08: 52: 24
08: 52: 28
08: 52: 30
08:52: 33
08: 52: 34
08:52: 38
08: 52: 38
08: 52: 39
08:52: 42
08:52: 43
08: 52: 44
08: 52: 48
08:52: 50
08: 52: 54
08: 52: 56
08: 52: 57
08: 52: 58
08: 53: 01
08:53: 01
08: 53: 03
08: 53: 06
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to produce off-target effects that wll 08: 53:
yield a significant anpount of sequence 08: 53:
data that you then need to go through and 08:53:
sort out. 08: 53:
Q So what rate would that be? 08: 53:

MS. ClI PRI ANO. Objection, 08: 53:

calls for specul ation. 08: 53:

A Yeah, I'mnot a -- 08: 53:

Q Well, so hold on. 08: 53:

MR. BILSKER  First off, 08: 53:

Linnea -- is it Linnea? 08: 53:

| want to say Lin/nay 08: 53:
(phonetic). 08: 53:

MS. CI PRI ANO Linnea, yes, 08: 53:

yes. 08: 53:

MR. BI LSKER: You can j ust 08: 53:

say "form" So you don't need to, 08: 53:
actually, state the basis. |I'm 08: 53:
pretty famliar. 08: 53:

MS. CI PRI ANO Under PTAB 08: 53:

rules, | have to state the basis. 08: 53:

So | have to establish ny record. 08: 53:

Q Well, you're here as an 08: 53:
expert and you've given a |long Declaration 08:53:
Page 21
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as to why you think this patent is not
obvious. So I don't think it's
specul ation. You're here as an expert.

If you say, | have no idea, that's
fine. You can say, | have no idea.

But | would |like you to answer that
based on all the facts that you know and
the statenments that he's nmde.

A We know that there wll be
off-target effects. The degree to which
different regions of the genone have nore
or less off-target effects, obviously,
depends on the specific experinent in
guestion and the degree of specificity of
the single prinmer.

And so, | think, especially if you
|l ook at the literature, there's a real
rational e for why we design dual prinmer
PCR to target gene regions that you want
to anplify.

Q So were there prograns that
were available in 2012 and before that
peopl e of ordinary skill in the art used

to, actually, design priners so that they

08:
08:
08:
08:
08:
08:
08:
08:
08:
08:
08:
08:
08:
08:
08:
08:
08:
08:
08:
08:
08:
08:
08:
08:

53:
53:
53:
53:
53:
53:
53:
54
54:
54:
54:
54
54
54:
54:
54:
54:
54:
54:
54
54
54:
54:
54
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woul d -- or hybridize, specifically, to
the region that you wanted themto
hybri di ze to?

A. There were absol utely conputer
prograns that you could use.

Q Did they stink?

A. The degree to which they were

08: 55: 00
08: 55: 02

08: 55: 05
08: 55: 07
08: 55: 16

accurate, obviously, depends on the genone 08:55:21

that you're sequencing, whether you have a 08:55: 23

reference genonme to guide your experinent.

But, you know, in general, the
primer design is an area of evol ving
accuracy and people, certainly, used lots
of different prograns to design priners.

Q. Yeah.

And nmy question to you was, were
they so bad that in 2012 even using the
prograns that were avail able you woul d
expect that in designing the prinmers,

t hey woul d hybridize off target?
A. You, certainly, see off-target

effects with single prinmer experinents,

08: 55: 25
08: 55: 30

08: 55: 38
08: 55: 41
08: 55: 43

08: 55: 46
08: 55: 50
08: 55: 51
08: 55: 53
08: 55: 59
08: 56: 02

such as those that are under consideration 08:56: 06

by Dr. Brooks and his statenent.

08: 56: 09
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Q | don't want to tal k about,
quote, "off-target effects.”
" mjust tal king about hybridi zi ng
to the target fragment, okay?
A Okay.
Q So, again, let's say in the

situation where you have a reference

genone - -
A. Uh- huh.
Q -- woul d the conputer prograns

that were available at the time from 2012

and before allow you to design priners
that were good at hybridizing to the
target sequence that you wanted themto
hybri di ze to?

A. There were conputer prograns
avai |l abl e that would allow you to design
primers at the tinme of the invention in
guesti on.

Q And did you use any of those

prograns; you, yourself?

A. |'ve used themin the past.
Q So pre-2012?
A. Pre-2012.

08:
08:

08:
08:
08:
08:
08:
08:
08:
08:
08:
08:
08:
: 56:
08:
08:
08:
08:
08:
08:
08:
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Q Primer3, are you famliar
with that progranf

A. | haven't used it in a while,
but if you ask nme a general question, |I'm
happy to consider it.

Q Well, | guess, the guestion
was, prior to 2012, did you use Prinmer3
to design priners ever?

A | can't recall if | used,
specifically, Prinmer3.

Q But you are famliar with it?

A. l"mfamliar with, in general,
pri mer design software and ny | ab has
used nmultiple sources -- nultiple nmethods
to design priners.

Q So, back in 2012 and bef ore,
so 2012 and earlier, if you had a
reference genonme and you were using
Primer3 to design prinmers to hybridize to
target sequences, are you sayi ng using
that programyou still would expect a
relatively high off-target binding with
your primer?

MS. Cl PRI ANC Cbj ecti on,

08: 56: 56
08: 56: 58

08:57: 01
08:57: 05
08:57: 05
08: 57: 07
08:57:11
08:57:12
08:57: 14
08:57: 15
08:57: 16
08:57:19
08:57: 22
08:57: 25
08:57: 26
08:57: 31
08:57: 34
08:57: 38
08:57: 43
08:57: 45
08:57: 47
08:57:52
08:57: 52
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I nconpl ete hypot hetical . 08: 57:

A. | cannot opine on a 08: 57:
hypot heti cal experinent w thout, you know, 08:58:
nore i nformation and thinking about the 08: 58:
specific experinment in question, what the 08:58:
goal is of the target region, the known 08: 58:
honol ogy. It may or nmay not have the 08: 58:
design capabilities necessary. 08: 58:
But, in general, off-target effects 08: 58:
were, certainly, a concern at the time of 08:58:
the invention. 08: 58:
Q Sorry. Again, we're not 08: 58:
tal ki ng about off-target events, in 08: 58:
general, or "off-target effects,” in 08: 58:
general . 08: 58:
We're tal king about priners designed 08:58:

by a conputer program such as -- now | 08: 58:
forget the nanme of it -- was it Priner3? 08: 58:
2012 and earlier, would you expect 08: 58:

with a reference genone that using Prinmer3 08:58:
to design your prinmers, you would, in 08: 58:
general, get relatively high off-target 08: 59:
bi ndi ng of your prinmer to your target 08: 59:
sequence? 08: 59:
Page 26
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MS. CI PRI ANO  Obj ection.

Sanme obj ecti on.

A. You may or may not. |t
depends -- first of all, the reference
genone is itself a draft. It has
col | apsing of duplicate regions. It has
t he unmapped regi ons.

So it depends on how you are
desi gni ng the experinment, what reference
genone you're tal king about, what specific
regi on you're thinking about.

And at the end of the day, this is
why we do experinments, right? Mich of
the time it works. Sonetinmes it doesn't
wor k. The degree to which it doesn't
wor k depends on the region being targeted
and the honol ogy across the genone.

And so, | think, it is reasonable
for Dr. Brooks who have witten what he
wrote in his deposition -- in his report.

Q So you're saying you really
can't tell until you do the experinment
whet her you're going to get a relatively

hi gh off-target binding or whether you're

08: 59: 05
08: 59: 07
08: 59: 07
08: 59: 09
08:59:11
08:59: 13
08:59: 17
08: 59: 22
08: 59: 25
08: 59: 27
08: 59: 29
08:59: 31
08: 59: 34
08: 59: 37
08: 59: 39
08:59: 42
08: 59: 45
08:59: 47
08: 59: 50
08: 59: 53
08: 59: 55
08: 59: 58
09: 00: 00
09: 00: 03
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going to be relatively on target; is that

what you're saying 2012 and prior?

A. There is a process by which
you validate priners to make sure --
especially with dual priners.

Wth single priners, it -- you'd
want to optim ze to ensure that you are
bi ndi ng the select region, specifically,
as you can.

Q So would you say that in -- |
mean, Dr. Brooks wote this Declaration
in 2018. But he's putting hinself back
in the shoes of sonebody in 2012.

Woul d you say he just knew a | ot
nore than you did in 2012 and prior, a
| ot smarter than you are?

A | ' m happy to believe Dr.

Brooks is an expert in his field.

" mnot sure what you -- what you're

getting at with that question, sir.
Q Well, you gave ne a |l ot of

qualifications as to, well, you wouldn't

know, you'd have to |look at the reference

genone. You'd have to | ook at, Iike,

09: 00: 05
09: 00: 07
09: 00: 09
09: 00: 10
09: 00: 16
09:00: 17
09: 00: 22
09: 00: 25
09: 00: 31
09: 00: 31
09: 00: 36
09: 00: 37
09: 00: 41
09: 00: 43
09: 00: 45
09: 00: 48
09: 00: 49
09: 00: 52
09: 00: 57
09: 01: 00
09: 01: 02
09: 01: 03
09:01: 05
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whet her they're repeats, they're duplicate 09:01:09

sections of honol ogy.
But Dr. Brooks in this statenment
Par agraph 14 didn't nmake any

qual i fications.

in

It's an unequi vocal statenent that

a person of ordinary skill in the art

woul d think that you would get off-target

binding "at a relatively high rate.”

He doesn't say, dependi ng on whet her

you have a reference genone or | ooking at

the | evel of honol ogy and adj oi ni ng

sections?

He doesn't nmmke any qualifications,

does he?
MS. CI PRIANO:  Obj ecti on,
conpound.
A. Coul d you break that up for

me, please?
Q Sur e.

Does Dr. Brooks have any

qualifications in the statenment that you

woul d expect "relatively high rates”

of f-target binding?

of

09:01:12
09: 01: 13
09: 01: 16
09:01: 17
09:01:17
09: 01: 20
09: 01: 21
09: 01: 27
09: 01: 28
09:01: 30
09: 01: 33
09: 01: 37
09: 01: 37
09: 01: 38
09:01: 39
09: 01: 39
09:01: 40
09:01: 41
09: 01: 42
09: 01: 43
09: 01: 44
09: 01: 46
09: 01: 50
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A VWhat he states is that in
order to ensure a reduction in off-target
effects, that you would use the priner
pair logic to target specific priners
that are around the region of interest.

Q It wasn't the question.

The questi on was, does he nmake any
qualifications with respect to you would
get relatively high off-target binding
using a single prinmer when you're
targeting the fragment?

MS. CI PRI ANO  Obj ection,
asked and answer ed.

A. (The witness reviews the
exhibit.)

| do not see in his Declaration
specific caveats.

Al t hough, again, "relatively high
rate” | would interpret as dependi ng on
condi tions.

Q So "relatively high rate" --
as a person of ordinary skill in the art,
woul d you expect 50 percent off-target

bi nding of a prinmer designed -- using a

09: 01:
09: 01:
09: 02:
09: 02:
09: 02:
09: 02:
09: 02:
09: 02:
09: 02:
09: 02:
09: 02:
09: 02:
09: 02:
09: 02:
09: 02:
09: 02:
09: 03:
09: 03:
09: 03:
09: 03:
09: 03:
09: 03:
09: 03:
09: 03:
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conputer programw th a known reference
genonme, 2012 and prior, a person of
ordinary skill in the art designing the
prinmers, would you expect themto bind at
50 -- at less than 50 percent,
specifically? Sorry.

A. Again, it's hard for ne to
answer a question about a hypotheti cal
experi nment.

It depends really on the specifics.
For sonme regions, you'd be able to design
prinmers that bind nore specifically than
in other regions. And if you have
col | apsed regi ons of honol ogy, then you
may get -- depending on the species and
depending on the target region, it's,
certainly, possible to have high levels
of off-target binding.

Q So woul d you say that you,
actually, don't agree with Dr. Brooks that

this is a statenent that applies across

the board to all regions that you woul d be

targeting, if you had a reference genone?

A. Dr. Brooks is not limting

09:
09:
09:
09:
09:
09:
09:
09:
09:
09:

09:
09:
09:
09:
09:
09:
09:
09:
09:
09:
09:
09:

03:
03:
03:
03:
03:
03:
03:
03:
03:
03:
1 03:
03:
04:
04:
04:
04:
04:
04:
04:
04:
04:
04:
04:
1 04:
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his statenents to reference genones or --
| think, he's speaking in what one m ght

expect. And, again, he was surprised at

the results. So it was a null hypothesis,

as it were, that set up based on suspicion

of whet her the technology may or may not
wor K.
Q But he made a statenent with

no caveats, no qualifications, that just

said, with a single primer, | would expect

there to be relatively high off-target
bi ndi ng.

And you're saying, it depends. It
depends on what you're targeting and
various ot her things.

Sois it fair to say that you do not
agree with him as a general matter, that
this applies across the board, that you
woul d expect relatively high off-target
bi ndi ng?

A. Again, that -- it's easy to
answer this question in retrospect given
t hat we know the technol ogy works and it

wor ks wel | .

09: 04: 36
09: 04: 41
09: 04: 45
09: 04: 47
09: 04: 52
09: 04: 59
09: 05: 02
09: 05: 06
09: 05: 09
09: 05: 12
09: 05: 16
09: 05: 21
09: 05: 21
09: 05: 23
09: 05: 25
09: 05: 26
09: 05: 29
09: 05: 31
09: 05: 33
09: 05: 37
09: 05: 39
09: 05: 43
09: 05: 46
09: 05: 48
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So putting ourselves back at the

time of when he is considering the problem 09:05:52

and t hinking as an expert at the tinme, |
think, it is reasonable for himto hold
the opinion that he holds and that he --
and that he puts forth in his
Decl ar ati ons.

| wouldn't necessarily have witten

them the way he wote it.

Q How you woul d have witten it?
A. | can't tell you right here
right now I'd like to consider -- [|'d

need to consider how | would have witten
it at the tine.

Q. Well, this is |like one of the

big issues in the case. And you worked on 09: 06: 27

it for a couple hundred hours you said and 09: 06: 29

| ooked at this Declaration relatively
recently and the patents recently.

And you're saying you actually are
unabl e to think of how you woul d express
in 2012 what you would expect in relation
to off-target binding of a primer to a

fragnent sequence?

09: 05: 50

09: 05: 59
09: 06: 04
09: 06: 07
09: 06: 09
09: 06: 11
09: 06: 12
09: 06: 14
09: 06: 15
09: 06: 16
09: 06: 19
09: 06: 22
09: 06: 24
09: 06: 25

09: 06: 33
09: 06: 36
09: 06: 39
09: 06: 42
09: 06: 47
09: 06: 52
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M5. CI PRIANO Objection to
form
A. That's not what | said, but
if you can sinplify the question for ne.
Q. Sure.
How woul d you express a person of

ordinary skill in the art in 2012 or

earlier how they woul d expect there to be

of f-target binding of a primer designed
using a conmputer programto a known
ref erence genone in 20127

A. | believe, | address many of
t hese issues in ny Declaration.

Q Well, 1I'm asking you
gquestions. We're not here to read a
novel right now W' re here to ask
questi ons.

VWhat's the answer?

A. As | said, |'ve addressed a
ot of this in ny Declaration. What |
said was, | would not necessarily have
witten it the way he wote it. And |I'm
not prepared to give a narrative w thout

t hought ful consi derati on.

09:
09:
09:
: 06:
09:
09:
09:
09:
1 07:
09:
09:

09:

09:
09:
09:
09:
09:
09:
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| ' m happy to speak to what's in ny
Decl aration, as to the statenents that |
put forth in the Declaration.
Q So, without the crutch of your

Decl aration, you can't answer questions

t oday?
A. That's not what | said.
Q Well, then how woul d you

express it?

You said you wouldn't express it
t he way he expressed it.

How woul d you express it?

MS. ClI PRI ANO. Obj ection,
asked and answer ed.

A. As | said, | would like to
rely on ny Declaration to be accurate in
ternms of what |1've witten and put forth
in terns of ny testinony.

Q So the question stands.

Wt hout the crutch of | ooking at
your Decl aration, you, actually, can't
answer the question right now?

A. That's not what | said. |

want to be accurate in ny answer and |

09: 07:
09: 07:
09: 07:
09: 07:
09:07:
09: 07:
09: 07:
09: 08:
09: 08:
09: 08:
09: 08:
09: 08:
09: 08:
09: 08:
09: 08:
09: 08:
09: 08:
09: 08:
09: 08:
09: 08:
09: 08:
09: 08:
09: 08:
09: 08:
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want to discuss the inventions and the
matters before us, in light of the
evidence and the materials put forth in
the Decl arati on.

Q So PCR was invented or
di scovered by Kary Mullis in, |ike, what
19867

A. | believe it's '83. But we
can look at the Mullis reference and go
back to when he thought about it and when
he wote it.

Q And PCR relies on designing
primers to anplify a sequence, correct?

A. It relies in, certainly, its
original formon prinmer pairs.

Q And if you wanted to anplify
a specific sequence with PCR fromthe
time it was invented -- let's take until
2005.

Peopl e were designing priners to
anplify very specific regions, correct?
A They were and these were

usual ly primer pairs.

Q And to do that they had to

09:
09:
09:
09:
09:
09:
09:
09:
09:

09:
09:
09:
09:
09:
09:
09:
09:
09:
09:
09:
09:
09:
09:
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09:
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design the prinmer so they would hybridize

to very specific regions and not to
hybri di ze to other regions, correct?

A. That is an accurate -- that
IS accurate.

But we al so know that it took
experinmental trial and error to ensure
that the primers were binding and that
you weren't getting off-target effects.

Q So you can't just | ook at

sonething -- so you're saying you,

basically, can't just | ook at sonething

on paper, a prinmer designed -- a prinmer
sequence that's been designed --
Even if you see the prinmer

sequence, you can't look at it and say,

ah, that's going to bind very specifically

at a high rate to what | want or that's

not going to bind very specifically, it's

going to be highly off target, right?
You have to do an experinent?

A. That's not what | said.

And -- what | said was in answer to

your question that in designing specific

09:
09:
09:
09:
09:
09:
09:
09:
09:
09:
09:
09:
09:
09:
09:
: 09:
1 09:
:10:

09:

09:
09:
09:
09:
09:
09:
09:
09:
09:
09:
09:
09:
09:
09:
09:

:10:
:10:
:10:
:10:
:10:
10:
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primers, there is often trial and error
and an iterative process to ensure that
you're not getting off-target effects.
Sonetimes they work right off the bat.
Sonetinmes they don't.

It al so depends on how many prinmers
are -- how many reactions are being

mul ti pl exed, if you' re doing a single

reaction versus doing a thousand reactions

versus doing 10,000 reactions. The
conbi natorial possibilities can,
certainly, lead to many off-target
products.

Q So, by 2012, people had been
designing priners to be specific to
regi ons that they wanted to target for
al nrost, what, 25 years or so, right?

A. W -- yes, that's -- PCR has
a |l ong history.

Agai n, | think, what we want to
di stinguish here is PCRin a single
reaction for a single gene region where
you' re designing one reaction versus the

t echnol ogy here where you're nultipl exing

:10:
:10:
:10:
:10:
:10:
:10:
:10:
:10:
:10:
:10:
:10:
:10:
:10:
211
c11:
D11
$11:
211
211
D11
c11:
c11:
211
D11
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at tinmes a thousand or nore reactions.
At that scale, the |level of off-target
bi ndi ng, the degree to which the reaction
wll be efficient, the degree to which
you'l | be able to get evenness and
coverage across the regions is an open
guesti on.

Q Alright. So let's take the
sinpler case. Let's start with 1 |oci.

You understand what |' mtal king
about there, right?

A Yes.

Q So we're not nultiplexing our
targets. We're just tal king about trying
to hybridize prinmers to one specific
region of a fragnent.

You got that?

A | do.

| would like to caveat by saying
the technol ogy here really is neant for
mul tiplexing and, | think, that's really
where we need to franme the discussion.

But |I'm happy to start with a single gene

regi on.

09:
09:
09:
09:
09:
09:
09:
09:
09:
09:
09:
09:
09:
09:
09:
09:
09:
09:
09:
09:
09:
09:
09:
09:

11:
11:
11:
11:
11:
11:
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12:
12:
12:
12:
12:
12:
12:
12:
12:
12:
12:
12:
12:
12:
12:
12:
12:
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Q Alright. So let's take that
situation where we're tal king about a
singl e region.

Are you saying that in 2012 --
let's just cabinet it.

Li ke, between 2000 and 2012, people
designing prinmers, for exanple, using a
conput er program would still expect
relatively high off-target rates, if they
were targeting a single loci?

A. Wth two priners, it would
wor k much of the tine.

Wth a single priner, it depends
and it depends on the species and it
depends on the gene region and it depends
on the prinmer.

Q So, even if you had a
reference genonme and you were targeting
1 loci, you're saying it really depends
whet her you woul d have relatively high
off-target rates or not have relatively
hi gh off-target rates, you just can't
tell, you have to do the experinent, if

you're using a single primer extension?

09: 12: 34
09: 12: 36
09:12: 38
09:12: 41
09:12: 45
09: 12: 46
09:12: 49
09:12:51
09: 12: 53
09: 12: 57
09: 13: 01
09: 13: 03
09:13: 05
09: 13: 07
09: 13: 09
09:13:11
09:13:12
09: 13: 14
09: 13: 18
09:13: 23
09: 13: 27
09: 13: 30
09: 13: 32
09:13: 33
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A. What | said was it depends on
the gene region in question. If you're
| ooking at a gene that's part of a gene
fam ly, tandem duplicated genes, and
you're using a single primer, it is
certainly possible that you would anplify
nore than that target, especially if you
don't have two priners.

If you have two priners, you can
make it specific to a given exon in Gene
A and not that honol ogous exon in Gene B.

If you' ve got a single prinmer, it
depends on the honol ogy and the degree to
whi ch the reference genone has col | apsed
or has not coll apsed gene dupli cates.

Q So you're saying it depends on
whet her it has coll apsed or un-coll apsed
regi ons.

VWhat if you size fragnent? So, as
a first step in doing that process, you
size fragnment.

A. Size fragnment is not going to
solve problenms with coll apsing gene

regions in a reference genone. Reference

09:
09:
09:
09:
09:
09:
09:
09:
09:
09:
09:
09:
09:
09:
09:
09:
09:
09:
09:
09:
09:
09:
09:
09:

13:
13:
13:
13:
13:
13:
13:
13:
13:
13:
13:
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14:
14:
14:
14:
14:
14:
14:
14:
14:
14:
14:
14:
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genone is a conputational representation
of the genone, right.

So, to the POSA, the reference
genone only has one copy, but the real
genone has nultiple copies and you won't
know that until you do the experinent.

Q Got it.

Wy is it that you believe using two
primers -- well, let's take a step back.

In a situation where you use two
primers, a forward and reverse, each

specific to a particular sequence in the

fragnent -- you've got that in m nd?
A Yes.
Q. So you, actually, have to

desi gn each one of those prinmers, the
forward prinmer and the reverse priner to
hybri di ze very specifically to the region
t hat you want, right?

You do the -- it's the sane process
whet her you use one or two, correct?

MS. ClI PRI ANO. Objection,
conpound.

A. Could you sinmplify the

09:
09:
09:
09:
09:
09:
09:

09:
09:
09:
09:
09:
09:
09:
09:
09:
09:
09:
09:
09:
09:
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question?

Q. Sure.

When you're using one priner for
exanpl e, SPE, Single Prinmer Extension,
you use a conputer program That
conput er program | ooks for sequence in
the target fragnent.

It then says, hey, if you design

your primer to be this long and have this

sequence, there's a good chance that it's

going to hybridize where it wants;

general way that the program woul d work,

correct?
A. I n primer design, you would
i nput the sequence of interest. You'd

get several options and you' d chose the
options based on the predicted binding
t enper at ure.

Q And it woul d use that sane
process, the conputer program would use
t hat same process for both the forward
primer and the reverse prinmer?

A. For the priners, yes, that

flank the region of interest.

09: 15:
09: 15:
09: 15:
09: 15:
09: 15:
09: 15:
09: 15:
09: 15:
09: 15:
09: 15:
09: 15:
09: 15:
09: 15:
09: 16:
09: 16:
09: 16:
09: 16:
09: 16:
09: 16:
09: 16:
09: 16:
09: 16:
09: 16:
09: 16:
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Q And when you use two priners,
a forward priner and a reverse primer,
one acts on one strand -- and we'll just
do it spatially, so we can kind of keep
track.
A. Uh- huh.

Q "1l say the forward priner

acts on the bottom strand and the reverse

primer acts on the top strand. That's --
A. | have a nental imge of what
wth you're asking.
Q So they, actually, act
I ndependent|ly of one another, correct?
A. Unl ess they for sonme reason
i nteract. But, yes, in general, as you
are undergoing the prelimnary chain
reaction, each one is binding and
extending as part of the PCR
Q So woul dn't you have all the
same issues if you're using a forward
prinmer and a reverse prinmer that you
woul d have, as far as specifically
bi nding to the target sequence, that you

woul d have with one?

09:
09:
09:
09:
09:
09:
09:
09:
:16:
09:
09:
09:
09:
09:
09:
09:
09:
09:
09:
09:
09:
09:
09:
09:
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A No, sir. Because in the
single prinmer extension, you' re using the
uni versal prinmer say for the reverse.

So, if you have a universal prinmer, it
will prime everything relative to wherever
the forward prinmer is primng.

If you have two priners, a forward
and a reverse, you could choose those
primers in such a way that it anplifies a
known exon in one gene that shares
honol ogy with a known exon in anot her
gene, but it can do so, specifically,
because you have two ways of limting the
reacti on, as opposed to one way.

Q Alright. So let's just take

the first cycle of PCR, okay, just one

cycl e.

A. Ckay.

Q And in that one cycle, first
thing | do commonly -- and | guess it

doesn't have to be 100 percent.
But let's say | denature nmy double
stranded DNA - -

(There is a discussion off

09:17:30

09:17: 34
09:17: 36

09:17: 42
09:17: 44
09:17: 46
09:17: 48
09:17:51
09:17:53
09:17:55
09:17:57
09:17:59
09:18: 01
09:18: 02
09:18: 07
09:18: 07
09:18: 08
09:18: 10
09:18: 13
09:18: 15
09:18: 15
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the record.)

Q So let's say you denature
your doubl e stranded DNA, okay?

A. Ckay.

Q So |'ve got a top strand and
|'ve got a bottom strand, right?

A. Ckay.

Q And ny forward prinmer is going
to act on the single stranded bottom
strand and ny reverse priner is going to
act on ny single stranded top strand,
okay?

A. | think, | follow.

Q So you, actually, have two
i ndi vidual reactions. You're saying that
-- why would you expect in those two
i ndi vidual reactions that -- they don't
know that they're going on with respect
to each other. | nmean, they're acting
conpl etely independently.

VWhy woul d you expect in that
situation the forward and reverse priners
are going to anneal, specifically, but if

" mjust |ooking at the bottom reaction,

09:
09:
09:
09:
09:
09:
09:
09:
09:
09:
09:
09:
09:
09:
09:
09:
09:
09:
09:
09:
09:
09:
09:
09:
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18:
18:
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18:
18:
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18:
18:
18:
18:
18:
18:
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19:
19:
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say, in a single priner extension, it's
not going to anneal or hybridize,
specifically?
M5. CI PRIANO. (Objection to

form

A. Yeah. Could you sinplify the
gquestion for ne?

Q Sur e.

A And | -- again, we're in such
a kind of hypothetical situation that I
woul d caveat ny answer by saying that, in
general, a POSA in 2012 woul d have
under stood that using two prinmers would
give nore specific anmplification of a
gene target region than using a single
primer with a universal primer. That --
| would say that statenent is a clear and
accurate depiction of the technol ogy at
the tine.

Q Well, you've changed the
guesti on.

So, again, let's stick with the
guesti on.

So let's take the first round --

09:
09:
09:
09:
09:
09:
09:
09:
09:
09:
09:
09:
09:
09:
09:
09:
:19:
09:
09:
09:
09:
09:
09:
09:
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let's just take the extension round or
it's not even a round.

Let's take the extension reaction
and the single prinmer extension. So |
denature ny doubl e-stranded DNA and ny
single primer anneals to one of those
strands top or bottom-- let's just say
top in this situation.

And what Dr. Brooks is saying in
Paragraph 14 is he would actually expect
"a relatively high rate" of off-target

bi nding for that prinmer in that extension

reaction?

A That is what Dr. Brooks is
sayi ng.

Q Do you agree with that?

A. Again, | would say depending

on the condition and the tinme of
question, | think, it's a reasonable
opinion for himto hold at the tine.

It is retrospective thinking to
| ook back on it today and say that was an
unr easonabl e opi nion to hold.

Q Alright. And you're saying

09: 20: 06
09: 20: 08
09: 20: 10
09: 20: 12
09: 20: 15
09: 20: 18
09: 20: 20
09: 20: 23
09: 20: 24
09: 20: 29
09: 20: 31

09: 20: 37
09: 20: 41
09: 20: 42
09: 20: 42
09: 20: 44
09: 20: 45
09: 20: 50
09: 20: 52
09: 20: 56

09: 21: 02
09: 21: 03
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-- is it true that you're saying now, if
we do this -- we take that sane
doubl e-stranded fragnent, denature it and
| run two reactions, one for the sane
primer that | used before, the sane
single -- in the single primer extension
reaction, | use that prinmer for one
strand and | use a different prinmer for
the other strand, you're saying sonmehow
magi cally in that situation nmy reverse
primer is going to actually anneal very
specifically, but nmy forward priner,
whi ch was ny single prinmer in the single
primer extension, the POSA is still going

to think that's going to bind "at a
relatively high rate" off target?

A | f you carry the reaction
forward and you i magi ne the "forward

primer,"” as you're calling it, that's

mul tiply binding, let's say it's binding

to A and to B region, and the second

primer is only binding to the B region.
As you carry out the PCR, all of

t he product that will be produced in

09: 21: 06
09: 21: 08
09:21:12
09: 21: 15
09:21:19
09: 21: 21
09: 21: 25
09: 21: 27
09: 21: 29
09: 21: 33
09: 21: 36
09: 21: 39
09: 21: 42
09: 21: 45
09: 21: 46
09: 21: 48
09: 21: 50
09: 21: 52
09: 21: 55
09: 21: 57
09: 22: 00
09: 22: 02
09: 22: 04
09: 22: 07
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subsequent rounds will be biassed towards
just those in the B region, because
that's where you're getting nost of the
anplification, both the A and the B
primer.

In the case when you have a
uni versal prinmer, for the reverse, you'll
get both A and B

Q "' m not tal king about
carrying through the reaction and goi ng
t hrough nmultiple rounds of PCR

" mjust tal king about the prinmer

design right now.

A. But the priner design is --
sorry.

Q In the prinmer design running
the -- the first step, the extension

reaction, in that first step, do you
bel i eve that a person of ordinary skil

in the art would think that they're going
to be able to design one priner either
the forward or the reverse where it's
nore specific than the other?

A. The reason to use a dual

09:22: 11
09: 22: 15
09: 22: 16
09: 22: 18
09:22:18
09: 22: 19
09: 22: 20
09: 22: 22
09: 22: 24
09: 22: 25
09: 22: 27
09: 22: 29
09: 22: 31
09: 22: 32
09: 22: 33
09: 22: 34
09: 22: 36
09: 22: 38
09: 22: 42

09: 22: 49
09: 22: 52
09: 22: 54
09: 22: 57
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primer systemis because as you go
t hrough the PCR cycles, you will enrich
for the -- you will anplify the target
region nore specifically.

I f you use one single universal
primer and a single priner, you will then

continue to anplify the target and the

of f target.

Q | don't think that answered
the question. | think you changed it
agai n.

But let's go back to the answer
that -- what you fornmulated as the
scenari o where you had an A and a B.

And you said the -- we'll call it
the "SPE prinmer" or the "single prinmer,"
what woul d be the single prinmer extended
t hrough an A and B regi on whereas the
reverse region only extended through a B
region, right?

A. Happy to consi der that
guesti on.

Q At the end of the day, your

mul tiple cycles of PCR, you'd actually

09: 23: 02
09: 23: 05

09: 23: 16
09: 23:19

09: 23: 23
09: 23: 26
09: 23: 30
09: 23: 30
09: 23: 32
09: 23: 33
09: 23: 36
09: 23: 38
09: 23: 40
09: 23: 46
09: 23: 48
09: 23: 51
09: 23: 54
09: 23: 56
09: 23: 59
09: 24: 00
09: 24: 00
09: 24: 02
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have -- what would the bias, actually, be
in that situation mathematically?
MS. Cl PRI ANO: Cbj ecti on,

form

A. | -- it, again, depends on
how many cycl es of PCR you're carrying
t hrough, but you woul d be doubling each
cycle, the specific product that you
want. The other one is growing linearly.
So one is grow ng exponentially and one
iIs growng linearly. So, by the end,
you'll have many nore copies of the
target of interest.

Q Alright. So let's take the
situation that you -- again, the A and
the B situation that you identified.

If I"monly using one priner,
single primer extension, and I'mhitting
A and B, right, at the end of the day
wth rounds of PCR, it's going to be what
mat hematical | y?

What's the bias going to be there
with respect to A and B?

A. |t depends on how accurately

09: 24: 08
09: 24: 11
09: 24: 11
09: 24:12
09: 24: 19
09: 24: 21
09: 24: 28
09: 24: 33
09: 24: 36
09: 24: 38
09: 24: 40
09: 24: 43
09: 24: 45
09: 24: 46
09: 24: 48
09: 24:51
09: 24: 55
09: 24: 57

09: 25: 06
09: 25: 08
09: 25: 10
09: 25: 15
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It binds A versus B but...

Q Well, let's say it binds to A
but extends through B every tine. Well,
sorry.

Let's say it binds A and B 50/50.

MS. CI PRI ANO  Obj ection.

A. Wul d you restate that?

Q Sur e.

Let's say it binds to A just as
frequently as it binds to B.

A. | n your hypotheti cal
situation, which may or nmay not be --
it'"s really relevant to the nultiplex
situation in SPET. |If it's equally
bi nding A and B, then sitting here right
today, | would venture to guess it would
be 50/ 50.

But | want to caveat that, you
know. | need to think about it and it
depends on the conditions and the
specifics. It's a highly hypothetical.

Q And let's say it binds -- so,
at 50/50, would you say a person -- so,

at the end of the day, you're going to

09:

09:
09:
09:
09:
09:
09:
09:
09:
09:
09:
09:
09:
09:

09:
09:
09:
09:
09:
09:
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have a |library created for sequencing 09: 26: 14
where you' ve got 50 percent of the thing 09: 26: 18
that you really want, which is A and 50 09: 26: 20
percent of the thing you don't 09: 26: 23
necessarily want, which is B, right? You 09:26:25

have that in m nd? 09: 26: 27
A If we can start with that as 09: 26: 29
the condition. 09: 26: 30
Q Are you saying that a person 09: 26: 31
of ordinary skill in the art prior to 09: 26: 35
2012 -- so let's say at the end of 09: 26: 36
2011 -- let's just say 2011. 09: 26: 38
Woul d say, ah, no way, |'m not 09: 26: 41

going to put this on for, for exanple, an 09:26:42
1l um na sequencer because |'m just going 09:26:45
to get garbage, |I'mnot going to be able 09: 26: 47
to sequence this? 09: 26: 50

A. In the nmultiplex case, if I'm 09:26:51
only getting half of what | want and I'm 09: 26: 53

mul ti pl exi ng agai nst 10 | oci, then the 09: 26: 56
actual targets | have is a very snall 09: 26: 59
fraction of all the materials that's 09:27:01

bei ng sequenced. Plus when you're doing 09: 27: 03
NGS sequenci ng, you al so have additi onal 09: 27: 05
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off-target effects that would not just
come fromA and the B.

So it would be an extensive

experiment, if you didn't know fromthe

get go that you're getting good targeting.

Q So | don't think that answered
my question.

MR. BILSKER: Can you read it
back for him please?

(Wher eupon, the question is
read back as foll ows:

"Question: Are you saying
that a person of ordinary skil
in the art prior to 2012 -- so
let's say at the end of 2011 --
let's just say 2011.

Woul d say, ah, no way, I'm
not going to put this on for, for
exanmple, an Il um na sequencer
because |'mjust going to get
garbage, |'mnot going to be able
to sequence this?")

MS. CI PRI ANO  Obj ecti on,

asked and answer ed.

09: 27: 08
09: 27: 10
09:27:11
09:27: 13
09:27:15
09: 27: 17
09: 27: 20
09: 27: 21
09: 27: 22
09: 27: 23

09: 27: 52
09: 27: 52
09: 27: 52
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A. Wul d you |ike ne to answer

t hat question?

Q Yeabh. It's, actually, a yes
or no.

A. | think sonebody may choose
-- even if you sequence it, |I'mnot sure,

agai n, depending on the situation, whether

you'd be able to interpret and what you
get off of that sequencing reaction. So
sonme would be unwilling to take the risk
of doi ng the sequenci ng.

Q So et ne add anot her factor
in there. Let's say you, actually, have

a reference genone - -

A. Uh- huh.

Q -- okay, sonething to map it
t 0o.

Woul d a person of ordinary skill in

the art in 2011 knowing that the library

t hey created for sequencing contains at

nost 50 percent of what they want and the

09: 27: 56
09: 27: 56
09: 27: 57
09: 27: 59
09: 28: 03
09: 28: 07
09: 28: 09
09: 28: 11
09: 28: 13
09: 28: 18
09: 28: 25
09: 28: 26
09: 28: 29
09: 28: 30
09: 28: 32
09: 28: 32
09: 28: 34
09: 28: 34
09: 28: 35
09: 28: 38
09: 28: 41

ot her 50 percent being things that they're 09:28:44

not interested in, but they say, | am not

going to put this on an Illum na sequencer

09: 28: 46
09: 28: 49
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CARLOS D. BUSTAMANTE, Ph. D.
because | know that | am not going to get 09:28:52

any kind of useful data? 09: 28: 54

A. If we are -- so, first, you 09: 28: 57
probably woul dn't use a Illum na 09: 28: 59
sequencer for a single anplicon, right, 09: 29: 01
t hat woul d be overkill. 09: 29: 03

If you're looking to do this 09: 29: 04
experiment across multiple loci and 09: 29: 06

mul ti pl exing, you'd want to know what is 09: 29: 09

your on-target versus off-target 09: 29: 11
efficiency. 09: 29: 13
And at the tine, you' d want 09: 29: 14
on-target efficiencies in the 80 to 09: 29: 17
90 percent. 09: 29: 20
Fifty percent on target not ideal. 09: 29: 20
If you' ve got 2 loci and it's 09: 29: 23
25 percent on target, even |less ideal. 09: 29: 25
So | probably wouldn't have run it 09: 29: 27
on ny lab. 1'd try to redesign, if | 09: 29: 30
really wanted that specific set of 09: 29: 33
targets. 09: 29: 34
Q So you're not using the full 09: 29: 35
capacity of an Illum na sequencer, if you 09:29:40
only run 1 | oci. 09: 29: 42
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But, | nmean, you've worked at
uni versities, correct?

A. | have worked at universities.

Q And uni versities usually have
core sequencing facilities, correct?

A. They do.

Q And many tines when you want
sonet hi ng sequenced, you, actually, have
to wait until they have enough sanples to
fill up the flow cell to make it efficient

to, actually, run an experinment, correct?

A. That is an accurate statenent.
Q It's very comon, correct?

A. It happens.

Q. And a lot of tines it's not a

singl e professor or single | ab, when they
want sonet hi ng sequenced.

Actual ly, the thing they want
sequenced doesn't even cone up close to
filling up the capacity of what is on a
flow cell, even back 2012, which |I don't
remenber the Il um na sequencer was then.

But isn't that correct?

MS. Cl PRI ANC Cbj ecti on,

09: 29: 44
09: 29: 45
09: 29: 46
09: 29: 47
09: 29: 50
09: 29: 52
09: 29: 53
09: 29: 54
09: 29: 56
09: 29: 58
09: 30: 01
09: 30: 05
09: 30: 06
09: 30: 08
09: 30: 09
09: 30: 14
09: 30: 16
09: 30: 18
09: 30: 20
09: 30: 22
09: 30: 24
09: 30: 28
09: 30: 29
09: 30: 32
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rel evance.

A. | woul d say the hypot heti cal
i nvestigator still has to pay for it.
It's still com ng out of -- you know,
they've got to -- and it's just not the
sequencing cost. It's the interpretation

costs and the tine that it takes to read
t hrough the experinent.

So | would say nost investigators
woul d try to design the right anplicon
sequenci ng, the anplicon targeting
strategy before going to sequencing.

Q Ri ght .

But core facilities a lot of tines
will pool sanples fromdifferent |abs,

correct, before running the experinment?

A They can.
Q Not "they can,"” but that's
actually pretty -- that's not even a

hypot heti cal .

That, actually, does happen
frequently, correct?

A. It depends on the core

facility.

09:
09:
09:
09:
09:
09:
09:
09:
09:
09:
09:
09:
09:
09:
09:

09:
09:
09:
09:
09:
09:
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But, sure, |'m happy to concede
that core facilities will pool sanples
across different | abs.

Q And they do that and they have
met hods to keep track of whose sanple is
what. They put nultiple sanples on a
flow cell.

So back in, | guess, it was maybe
the -- back in say 2011, right, that's
sonet hing that was commonly done, you
pool ed sanples on an |l lum na sequencer?

So, even if your sanple was not

09: 31: 22
09: 31: 24
09: 31: 26
09: 31: 27
09: 31: 29
09: 31: 32
09: 31: 35
09: 31: 35
09: 31: 38
09:31: 41
09: 31: 43
09: 31: 45

sonet hing that would use the full capacity 09:31:48

on its own of the sequencing run, by
pooling it with other sanples from ot her
| abs, you, actually, did get to use the
full capacity, so you weren't paying for
sonet hing that you really weren't using,
ri ght?

A Sure. The unit costs are
reduced by spreadi ng across | abs. But
you still have to pay for the experinent.
You still have to pay for the

i nterpretation.

09: 31: 52
09: 31: 55
09: 31: 57
09: 31: 59
09: 32: 01
09: 32: 03
09: 32: 08
09: 32: 11
09: 32: 13
09: 32: 15
09: 32: 16
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And why woul d you want to spend
noney on an experinent that isn't going
to yield the results that you want, if
you know half of it is going to be on
wast ed, you know -- why woul d you waste
50 percent of your reads on off target.
It wouldn't -- again, | wouldn't do it.
Maybe sonmebody would do it.

And if you' re nmultiplexing nore

than 1 loci, then you, certainly, wouldn't

do it, right. That's why you -- that's
why you would like to optim ze.

Q So let's say you were | ooking
for particular nutations in a very
i nportant cancer gene and you were just
| ooking at 1 | oci.

That could be very inportant and it
could be worth it to run your experinment
pooled with other people's experinents

and pay the noney to interpret the data,

ri ght?
M5. CI PRIANO Objection to
form
A. Coul d you restate the

09: 32:
09: 32:
09: 32:
09: 32:
09: 32:
09: 32:
09: 32:
09: 32:
09: 32:
09: 32:
09: 32:
09: 32:
09: 32:
09: 32:
09: 32:
09: 33:
09: 33:
09: 33:
09: 33:
09: 33:
09: 33:
09: 33:
09: 33:
09: 33:

Page 61

16
18
20
22
24
29
32
34
36
38
41
44
52
53
59
02
03
05
07
08
11
12
14
14

Veritext Lega Solutions
Caendar-CA @veritext.com 866-299-5127

QIAGEN Exhibit 1120

Page 61



© 00 N oo o b~ wWw N B

O T T o
o A W N P O ©O 00 N O 0o~ W N+, O

CARLOS D. BUSTAMANTE, Ph. D.
question?

Q. Sure.

If you're looking for a nutation,
which is specific to sonme deadly form of
cancer for which you m ght have sone
treatnment, that would be a reason to
potentially run 1 | oci on a machine
pool ed with other people's sanples and
pay to interpret the data, right?

A. Wel I, that would probably not
be used in a clinical setting, right,
given that you'd have to wait and so on.

But, again, we could think of a
hypot heti cal situation where sonebody
m ght be interested in a single |ocus and
interested in typing one side of the gene
and would NGS in this way to do it.

But if you couldn't interpret it
because you have nultiple binding, why
woul d you use that as your basis?

You woul d redesign and use two
primers to anplify the anplicon that you
cared about.

Q Well, why would you say you

09: 33: 16
09: 33: 16

09: 33:19
09: 33: 22
09: 33: 24
09: 33: 27
09: 33: 30
09: 33: 34
09: 33: 35
09: 33: 36
09: 33: 39
09: 33: 42
09: 33: 44
09: 33: 46

09: 33: 53
09: 33: 55

09: 33: 59
09: 34: 00
09: 34: 03
09: 34: 07
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woul dn't be able to interpret it, if you
have a reference genone?

A. Because the reference genone
may be col | apsi ng honol ogous regi ons.

Q Well, it may not be.

M5. CI PRIANO Objection to
form

A. But then -- yeah. So -- but
in the situation that we're tal king about
where you're getting 50 percent froma
rel ated gene, you'd want to make sure
that you would narrow the reads to the
gene that is of actual interest. So --
and you could do that in nultiple ways.

Q So is it your belief -- so
can you quantify this at all?

If we go back to Paragraph 14,
you're reading this as person of ordinary
skill in the art what Dr. Brooks wote in
-- well, putting hinmself back in 2012,
presumably. He wote it in 2018.

Can you quantify what he neans by
“relatively high off target"? Do you

have in m nd what he's tal king about

: 34:
: 34:
: 34:
: 34:
: 34:
: 34:
: 34:
: 34:
: 34:
: 34:
: 34:
: 34:
: 34:
: 34:
: 34:
: 34:
: 34:
: 34:
: 34:
: 34:
: 34:
: 35:
. 35:
. 35:
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t here?
MS. CI PRI ANO  Obj ecti on,
conpound.
A. Coul d you restate the
gquestion?
Q. Sure.

Do you have any idea quantitatively
what he neans by "relatively high off
target"?

A | can't read Dr. Brooks' m nd.

| can't tell you what he had in m nd when

he wrote that, in terns of quantitatively.

Q Alright. Putting yourself
back in 2012, what is your estimtion for

how nmuch off target you're going to get?

A. As | said, it depends on the
genone. |t depends on the gene region.
It depends on a nyriad of factors. It

coul d be high.

Q So greater than 50 percent or
| ess than 50 percent?

A It depends on the region of
interest. But, you know, it depends on

how many copies we're thinking about,

09:
09:
09:
09:
09:
09:
09:
09:
09:
09:
09:
09:
09:
09:
09:
09:
09:
09:
09:
09:
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Sso. ..
Q So, again, if we were taking

1 loci, do you think that sonebody --

woul d having a reference genonme and using

a conputer programto design their
primers, single primer, you think it's a
reasonabl e statenment to believe that in
that situation, the prinmer designed by a
conputer programwth a reference genone
woul d bind off target to the fragnent
50 percent of the tine?

MS. CI PRI ANO  Obj ection,

asked and answer ed.

A | believe |'ve answered that
guesti on.

Q Answer it again.

A It depends on the conditions.

Q So sonetinmes it mght bind

off target nore than 50 percent of the
time, sonetines it mght bind 90 percent
of the tinme?
MS. ClI PRI ANO. Objection,
form

A. Could you sinmplify the

09:
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09:
: 36:
36:
36:

09:
09:
09:
09:
09:
09:
09:
09:
09:
09:
09:
: 36:
36:
36:

09:
09:
09:
09:

Page 65

36:
36:
36:
36:
36:
36:
36:

36:
36:
36:
36:
36:
36:
36:
36:
36:

36:
36:

00
00
02
03
06
10
13
16
18
20
24
25
26
29
30
30
31
34
35
37
40
41
41
44

Veritext Lega Solutions
Caendar-CA @veritext.com 866-299-5127

QIAGEN Exhibit 1120

Page 65



© 00 N oo o b~ wWw N B

O T T o
o A W N P O ©O 00 N O 0o~ W N+, O

CARLOS D. BUSTAMANTE, Ph. D.

question for ne? 09: 36: 45
Q Well, you said, "it depends."” 09: 36: 45
Sonetines it would bind on target 09: 36: 47

90 percent of the tine, sonetines it 09: 36: 49

woul d bind 50 percent of the tinme; is 09: 36: 51

t hat what you're saying? 09: 36: 53
A That's not what | said. | 09: 36: 54

said, "It depends on the conditions." 09: 36: 55
It depends on the genone. 09: 36: 56
It depends on the gene region. 09: 36: 58

It depends on how many actual copies 09:37:00

there are in the genone, not how many 09: 37: 03
copies are annotated in the reference 09: 37: 04
genone. 09: 37: 07

There are sonme regions that are 09: 37: 07
very hard to sequence. There are other 09: 37: 08
regions that aren't so hard to sequence. 09: 37:12
Sone of the tinme you'll get perfectly 09: 37: 13
good sequence froma single prinmer. 09: 37: 15
Sonetimes you won't. It depends on the 09: 37:19
condi tions. 09: 37: 21

And, again, today | ooking back at 09: 37: 22
that, we know t he technol ogy wor ks wel | 09: 37: 24
and you can programit well. So putting 09: 37: 26
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CARLOS D. BUSTAMANTE, Ph. D.
oursel ves back at that time, | understand
why he wrote what he wote.

Q So you say today that the
technol ogy works well. Putting yourself
back in the tinme, it my not have worked
that well.

So are you saying that Prinmer3,

t hat conputer design program has
substantially changed from pre-2012 to
current day?

A. Yeah. The way | read the
Decl aration, he was suspicious the
technol ogy woul d work and then later on
says, | was surprised to see how well it
wor ked.

Q Have you | ooked at the data
that he purports to create?

Have you asked the fol ks at Tecan
to |l ook at the data?

A | was not asked to | ook at the
dat a.

Q ' m not aski ng whether you
wer e asked to.

Were you curious, as a scientist,
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CARLOS D. BUSTAMANTE, Ph. D.
to see the data that he clainmed to have
gener at ed?

A. | was not given access to the
data. | was -- | don't have the data.
So | can't opine on the data.

Q Did you look for it? Did you
ask for it?

A. | believe that is a question
of privilege.

Q The question is, did you ask
for it, yes or no?

MS. Cl PRI ANO You can answer.

A. | -- | believe |I asked whet her
any of this was available. | don't
remenber if -- but | believe it wasn't
avai | abl e.

At one point | asked about sone of
this, but I don't recall ever getting
access to the data or know ng whet her the
data was avail abl e.

Q Readi ng his Decl aration, what
under st andi ng do you have as to when the
data was created, 2012 or sonetine near

when he signed the Decl aration?

. 38:
. 38:
: 38:
: 38:
: 38:
. 38:
: 38:
: 38:
: 38:
. 38:
: 38:
: 38:
: 38:
. 38:
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CARLOS D. BUSTAMANTE, Ph. D.
M5. CI PRIANO Objection to
form

A. (The witness reviews the
exhibit.)

| can't tell you when the data was
gener at ed, based on the Declaration. |
don't believe it's in there.

Q So, | nean, you're a
bi ostatistician by training, correct?

A. ' ma popul ati on geneti ci st
by training. | have taught biostatistics
and | have a Master's in biostatistics --
in statistics.

Q So, actually, one of the
things you do is you | ook sonetines at
raw sequencing data and try to figure out
what it means, correct?

A That is an area of active
research in ny |ab.

Q What about prior to 2012, was
that an area of "active research in your
| ab" ?

A. Yes, it was.

Q So, as soneone who, actually,
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CARLOS D. BUSTAMANTE, Ph. D.
wor ked with such data prior to 2012 -- on
|1l um na instrunents, for exanple?
A We worked a lot on Illum na

i nstrunents.

Q So back at that tinmeframe --
A. Yes.
Q -- pre 2012 --

THE STENOGRAPHER: You have
to wait for himto finish., I'm
sorry.

THE WTNESS: |'msorry.

THE STENOGRAPHER: It's
really difficult.

Back in that what?
Q. Back in that tinefrane

pre-2012, you worked with interpreting

raw data from Il lum na sequencers, right?
A That is accurate.
Q Based on your own experience

pre-2012, was there a | evel of data which
was representative of what you were
trying to sequence, which was necessary
for sequencing results to nean anything?

A. That is a really broad
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CARLOS D. BUSTAMANTE, Ph. D.
qgquesti on.

Q. Sure.

So let's say you have a situation
where only 25 percent of your reads are
really what you're |ooking for com ng off
of an Illum na sequencer, alright? You
have that in m nd?

A. | do.

Q And would it be fair to say
using Dr. Brooks's characterization that
t hat woul d be representative of a
relatively high off-target hybridization
rate to your fragnent?

M5. CI PRIANO Objection to
form

A l"'ma little bit lost, in
terms of the hypothetical experinent.

Are we tal king hybridization?

Are we tal king about genone
sequenci ng?

What's the setup that you would
like me to answer?

Q We have a situation where we

created a library using a single prinmner.
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A. Ckay. 09:42: 10
Q And only 25 percent of the 09:42:11
fragnents that get created that get read 09:42: 14

on the Illum na sequencer are really what 09:42:18
you want . 09: 42: 20
A. Ckay. 09:42: 21
Q And 75 percent are not what 09: 42: 22
you want . 09:42: 23
A Okay. 09: 42: 24
Q Woul d you say that that woul d 09:42: 25

be characteristic of "a relatively high 09: 42: 27
rate" of off-target hybridization, as Dr. 09:42:30
Brooks was tal king about in Paragraph 14? 09:42: 34

A. And, again, just to clarify, 09:42: 39

25 percent are on target, 75 percent are 09:42: 42

off target? 09:42: 42
Q Correct. 09:42: 42
A That's the readout fromthe 09:42: 43
experi ment ? 09: 42: 44
Q Correct. 09:42: 45
A. | would say that's a high 09:42: 45
degree of off target. 09: 42: 47
Q OCkay. "That's a high degree 09: 42: 49
of off target period"? 09:42:51
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A. Yes.

Q Okay. And as a
bi ostati stician, sonebody who has worked
with raw data, would you say that that
makes it not useful to be able to
interpret that data -- no, I'mgoing to
w t hdraw t he questi on.

As a biostatistician or sonebody
who worked with raw data froma Il um na
sequencer from prior to 2012, would you
say that that data, which was only
25 percent of what you want, can't be
used?

A That's not what | said.

You can, certainly, use it and you
m ght be able to interpret it and there
m ght be situations where the sanple is
so precious that you are willing to have
only a couple percent, right.

W did a lot of work in anci ent DNA

sequenci ng where that was the case. W' ve

done work in other situations where, you
know, the mnority of the sanple is what

you want .
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In general, if you had 25 percent
of what you want, it's not ideal.

Coul d you analyze it?

You could analyze it.

Q Absol utely, you can analyze
it, especially if you have a reference
genone to map it to, correct?

M5. CIPRIANO. (Objection to
form

A. You could analyze it. You
may not be able to distinguish depending
on the mapping, right, because we saw
this all the tinme where you map reads and
they either map to nmultiple |ocations, so
you don't know where the read, actually,
bel ongs, or if you have a coll apsed
duplicate regi on and you have high
coverage relative to sone other region,
what's actually going on. So whether or
not you could interpret it really depends
on the situation, the scenario and how
accurately it worked.

Q Certainly, much easier to

interpret it when you have a reference

09: 43: 45
09: 43: 49
09: 43: 52
09: 43: 54
09: 43:55
09: 43: 57
09:43: 59
09:44:01
09: 44: 02
09: 44: 02
09: 44: 04
09: 44: 06
09: 44: 08
09:44: 11
09:44: 14
09: 44: 16
09: 44: 18
09: 44: 19
09: 44: 21
09: 44: 24
09: 44: 26
09: 44: 28
09: 44: 28
09: 44: 30
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genone, as opposed to you' re doing de
novo, correct?

M5. Cl PRIANO. (Objection to
form

A. Ref erence genone helps in the

anal ysi s of next generation sequence data.

MR. BILSKER: Alright. Wy
don't we take a break because we've
been goi ng about an hour.

A. Ckay.

(Recess taken 9:44 to 9:55
a.m)

Q Dr. Bustamante, one of the
t hings you tal ked about earlier this
nor ni ng was "col |l apsed regions" of the
genone, right, like repeats and coll apsed
regi ons of the genone?

A That -- we nentioned -- |
menti oned "col | apsed regi ons" of the
genone, yes.

Q So the human genonme by 2011
had been relatively well characterized,
ri ght?

A. There was a good -- | stil
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CARLOS D. BUSTAMANTE, Ph. D.
think called draft genome of the human
genone. There were regions that were
still not well mapped.

Q In 2011, to the best of your
know edge, what percent of the genone was
col | apsed?

A. | nean, hard to know. | woul d
say upwards of probably 85, 90 percent of
t he genonme was accessi ble, especially
usi ng next generation sequenci ng.

Q But what percent of the genone
t hat was known at that tinme was coll apsed
and repeat ?

MS. CI PRI ANO  Obj ection.

A. Agai n, what's collapsed is --

we don't fully know, right. There are

things that were regions that were

unassenbl ed. There were regi ons where you

didn't know they were coll apsed, right.
So there were repeat nmass regions. So
it's, you know, on the order of ten --
again, it also depends on the sequencing
technol ogy that you're using.

So, if you're using Illum na

09: 55:
09: 55:
09: 55:
09: 55:
09: 56:
09: 56:
09: 56:
09: 56:
09: 56:
09: 56:
09: 56:
09: 56:
09: 56:
09: 56:
09: 56:
09: 56:
09: 56:
09: 56:
09: 56:
09: 56:
09: 56:
09: 56:
09: 56:
09: 56:

Page 76

49
53
55
57
00
03
06
08
12
17
21
23
28
29
30
32
34
36
39
42
46
51
52
53

Veritext Lega Solutions
Caendar-CA @veritext.com 866-299-5127

QIAGEN Exhibit 1120

Page 76



© 00 N oo o b~ wWw N B

O T T o
o A W N P O ©O 00 N O 0o~ W N+, O
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short-read sequencing versus ONT
sequenci ng or PacBi o sequenci ng, you
m ght be able to sequence through sone of
the nore conplex regions with genone.

Q | f a person of ordinary skill
in the art in 2012 didn't know how nany

regi ons of the genone were coll apsed and

09: 56: 57
09:57: 04
09: 57: 06
09: 57: 08
09:57: 09
09:57:11
09:57: 14

repeat, they wouldn't have any expectation 09:57: 16

that a prinmer that they designed,
specifically, for one target woul d
potentially bind off target to a | ot of
ot her things, right?

A. You woul dn't know exactly how
many they would bind to, but you would be
aware of the concept that you may get
of f-target binding.

Q You're aware of the concept
that it's a theoretical possibility.

But why woul d you expect it to be
relatively high, if you had no idea of
what the level of collapsing of that part
of the genone was?

A. Col I apsing isn't the only way

you woul d get off-target binding.

09:57:19
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09:57: 29
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Q We're just tal king about off
target to the fragnment that you're trying
to bind to in the first step of an
extensi on reaction.

VWhy woul d you expect "a relatively
hi gh rate" of off target, if you have no
i dea what the level of collapse is in the
genone of that region that you're
targeting?

A. Coul d you repeat the question?

MR. BI LSKER: Can you read
It back for him please.

(Wher eupon, the question is
read back as foll ows:

"Question: We're just tal king
about off target to the fragnent
that you're trying to bind to in the
first step of an extension reaction.

Why woul d you expect 'a
relatively high rate' of off target,
I f you have no idea what the |evel
of collapse is in the genone of

that region that you're targeting?")

A. Again, | would caveat by

09: 57:
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CARLOS D. BUSTAMANTE, Ph. D.
saying it really depends on the region
that you're targeting, but the fact that
you woul d get off-target effects and nore
off-target effect with a single versus
dual prinmers was well understood at the
tinme.

Q Agai n, not what we're talking
about .

We're not tal king about off-target
effects right now W're just talking
about the single prinmer that you've
designed for a single prinmer extension
reaction.

If you don't know what the |evel of
collapse is in that region of the genone
that you're targeting, why would a POSA
pre-2012 expect "relatively high rates”
of off-target binding to that fragnment?

A. They may be concerned about
off-target effects precisely because they
don't know how many tinme it has coll apsed
and especially if you're trying to target
a region that is a conplex region of the

genone, off-target binding is a concern.

: 58:
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CARLOS D. BUSTAMANTE, Ph. D.

Q Bei ng "concer ned" and

expressing an opinion that there is going

to be "a relatively high rate" of off
target are two different things, right?
M5. CI PRIANO Objection to
form
A. Could you sinmplify the

question for nme?

Q Sure. 1'll give you an
example. | nmean, walking in here there
Is scaffolding outside, right, in front

of the building let's say.

A That could be. | didn't see
scaffolding comng in. But |I'm happy to
bel i eve you that there was scaffol ding
out si de.

Q There is a big difference
bet ween bei ng concerned that sonething
may fall through the scaffolding and hit
me, being concerned, and thinking there
is "arelatively high rate” that that is
goi ng to happen, right?

Those are two totally different

things, right?
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A. | agree that "those are two
totally different things."

| think in the matter before us,
especially in the context of multiplexing,
especially in the context of 2012 and the
gquestion of whether it was reasonable to
hol d an opinion that one woul d be
suspi cious that single prinmer could work,
| think, it's reasonable that Dr. Brooks
hel d the opinion that he held at the tine.

Q Wel |, again, being
"suspicious"” is totally different than
expressing an affirmative statenment that
is you woul d expect "a relatively high
rate" of off-target binding.

Bei ng suspicious that it m ght
happen is totally different than saying
you woul d expect "a relatively high rate,”
correct?

MS. ClPRIANG:  Objecti on,

asked and answer ed.

A. | believe |I've answered the
guesti on.

Q Answer it again.
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A As |'ve stated before, |
believe that in the context of single
primer extension in nultiple targeted
regi ons.

It is reasonable to suppose, as Dr.

10: 01:
10: 01:
10: 01:
10: 01:
10: 01:

Brooks did, that you may get a high degree 10:01:

of off-target binding at the time. It

was di sproven. | nean, at the end of the

day, the supposition was disproven by the

data. So it's a question of whether he
coul d hold that opinion reasonably.
think it's a reasonabl e opinion for him
to have hel d.

Q So, to hold that opinion
reasonably, actual scientific facts that
you woul d have to rely on, one would be
in a genone which has been mapped
al ready, you would actually --

A. Most |y mapped.

Q You woul d have to see repeats
or collapses in that region that you're
targeting for you to be able to express

t he opinion that you would expect "a

relatively high rate" of off target in
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that first step of a single priner 10: 02: 22
extensi on reaction, correct? 10: 02: 25
A. May or may not, depends on the 10:02:27

regi on, depends on the condition. There 10: 02: 29
are -- there are updates to the reference 10:02:32
genones where regions that were prior -- 10: 02: 36

were previously collapsed are un-col |l apsed 10: 02: 37

and you see that they were -- that the 10: 02: 38
reason they were coll apsed is because 10: 02: 41
t hey thought to be one region. 10: 02: 42

Q So there were regions that 10: 02: 45

very well characterized pre-2012, correct? 10:02: 47

A There were regions that were 10: 02: 52
wel | characterized before the human 10: 02: 53
genonme project. But, yes, before 2012, 10: 02: 56
there were regions that were well 10: 02: 58
characterized. 10: 02: 59
Q So |like the P53 genonme, that's 10:02:59
wel | characterized pre-2012, correct? 10: 03: 03
A. | -- yeah, although there can 10: 03: 04
be multiple copies of P53. But let's -- 10: 03: 07
we can choose -- a well characterized 10: 03: 10
region. 10: 03: 13
Q P53 is a cancer gene, right? 10: 03: 14
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A. P53 is a cancer gene.
Q It's a gene that people |Iook
at a | ot, because it's responsible for

many types of cancer, right?

A. That's accur at e.
Q | nportant gene, correct?
A. | woul d consider P53 an

"I nmportant gene."

Q O her ones |i ke BRCA, BRCA 1,
BRCA 2 that are linked to breast cancer,
ri ght?

A. They are. And there your
duplications in BRCA 1 and BRCA 2 and
there are duplications that are gernline
duplications and they're duplications in
cancer.

THE STENOGRAPHER: Can you
just go a little sl ower?

THE W TNESS: Sorry. |
apol ogi ze.

THE STENOGRAPHER: You're a

scientist. I'mjust a Court
Reporter.
THE W TNESS: | under st and,
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CARLOS D. BUSTAMANTE, Ph. D.

ma'am | apol ogi ze.

THE STENOGRAPHER: That's

okay; BRCA 1 and BRCA 2?

A. BRCA 1, BRCA 2 gene regions
are inportant for cancer and they are
al so sonetimes dupli cat ed.

Q BRAF, anot her i nportant
cancer gene that's well characterized
pre-2012, correct?

A. BRAF is a well-characterized
gene. It can also have duplications
dependi ng on whet her you're tal king
germ ine or cancer somatic nutations.

Q In fact, the BRCA gene --
pre-2012, Myriad Genetics was, actually,
offering a clinical diagnostic based on
sequencing, wasn't it?

A. It was a clinical diagnostic
nostly focused on single nucleotide
variants. The degree to which they were
al so able to detect duplications in that
gene. It depends on perhaps other
technologies. | don't know when they

sw t ched. It could have been
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hybri di zati on or. ..

Q So you're not sure whet her
pre-2012 Myriad was offering a product in
which -- a clinical product, diagnostic
product, in which they, actually,
sequenced t he BRCA gene?

M5. Cl PRIANO. (Objection to
form

A. That's not what | said.

| said, they were using a sequencing
product for single nucleotide variants.
There are also structural variants in
that gene and |I'm not sure when they
swi t ched technol ogi es and whet her they
wer e using just sequencing or using
sequenci ng and ot her technol ogies to
det ect duplications.

Q So the BRCA gene, the P53 and
t he BRAF, were those well characterized
with respect to the Ievel of collapse and
duplication?

A. In the reference genone.

But, again, if you' re talking about a

pati ent sanple, you m ght get nultiple

10: 04: 37
10: 04: 38
10: 04: 40
10: 04: 44
10: 04: 46
10: 04: 47
10: 04: 49
10: 04: 50
10: 04: 50

10: 04: 53
10: 04: 57
10: 04: 59
10: 05: 04
10: 05: 07
10: 05: 11
10: 05: 12
10: 05: 14
10: 05: 18
10: 05: 21
10: 05: 25
10: 05: 27
10: 05: 29
10: 05: 31
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bi ndi ng that could be due to duplications
in that sanpl e.

Q So it's theoretically
possi bl e you' re sayi ng?

A. It's generally theoretically
possible. 1t mght be the reason you
m ght order a clinical test.

Q M ght actually do the test or
create a library and sequence it to see
if there are duplicates, right?

A. You -- yes, you would
potentially sequence a panel of cancer
genes.

Q You're al so aware, for
exampl e, of Affymetrix gene chips, right?

A. | am aware of Affynmetrix gene
chi ps.

Q Back in the pre-2012 era,

t hose gene chips had -- I"mjust going to
call them-- spots or probes on them
which in theory would capture fragnments
that were run over themthat m ght be
representative of nutations in a patient's

sanpling, correct?

10: 05: 35
10: 05: 38
10: 05: 38
10: 05: 40
10: 05: 42
10: 05: 45
10: 05: 47
10: 05: 48
10: 05: 49
10: 05: 52
10: 05: 54
10: 05: 57
10: 05: 59
10: 06: 10
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A. They were designed to detect
nostly single nucl eotide pol ynorphi sns,
which are segregated variants in the
popul ati on.

Q And in detecting the single
nucl eoti de pol ynor phi sns for those
regi ons, those regions in which they're
detecting the SNPs, S.N.P. --

A. Yes.

Q -- woul d you say those
regi ons were well characterized?

A. Affymetrix had nultiple rounds
of design for their arrays and often had
tolimt the array designed to well
characteri zed gene regions.

Q So regions that were used on
Affymetrix' chips were, in your
estimation, using the English | anguage
"well characterized," correct?

A They had to limt thensel ves
to the regions in the human genone for
whi ch their assays could yield reliable
genot ypes.

Q The places where they limted

10: 06: 43
10: 06: 45
10: 06: 48
10: 06: 50
10: 06: 51
10: 06: 56
10: 06: 57
10: 06: 59
10: 07: 02
10: 07: 02
10: 07: 04
10: 07: 08
10: 07: 12
10: 07: 17
10: 07: 19
10: 07: 21
10: 07: 25
10: 07: 28
10: 07: 32
10: 07: 34
10: 07: 36
10: 07: 39
10: 07: 44
10: 07: 45
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t hensel ves or the regions they limted
t henmsel ves to, were those regions that
had col | apsed or duplicate regions in the
genonme?

A. Sonetinmes they did. You
could use the Affynetrix array to detect
copy nunber vari ation.

Sonetines they trialed in variant
probes precisely for that reason and
sonetimes you had situations where you
had cross-tal k anong the probes. But, in
general, it was a reliable assay for
detecti ng SNP genot ypes.

Q Got it.

If we go back to the situation where
we' re designing prinmers, so pre-2012, are

you famliar with a program call ed BLAST,

B-L-A-S-T?

A. |"ve heard of "BLAST."

Q | assune you've used it,
correct?

A. | have used BLAST. 1|'ve even

taught BLAST in one of ny bioinformtics

cl asses.

10: 07: 47
10: 07: 50
10: 07: 51
10: 07: 57
10: 07: 57
10: 07: 59
10: 08: 01
10: 08: 04
10: 08: 06
10: 08: 08
10: 08: 14
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Q And one of the ways BLAST
could be used -- is BLAST used in prinmer

design at all?

A. Coul d be used.

Q How woul d it be used in priner
desi gn?

A. You m ght use BLAST to search

the reference genone for the degree of
honol ogy of a given sequence to the rest
of the genone.

Q Got it.

So hybridization is one piece of
DNA anneal s or hybridizes -- anneals
conpl ementary to anot her piece of DNA
based on certain conditions, correct?

A. | would agree with that.

Q And based on the | ength of
the prinmer and the annealling tenperature,
t he pol ymerase you're using, whether you
have ot her additives in there |ike
magnesi um or ot her things, you can
actually make a prediction as to the
conditions under which a primer m ght

anneal to another sequence, correct?
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A. In a hybridization array or
in a PCR reaction?

Q In a PCR reaction.

A. Yes, that's -- that is the
goal of primer design.

Q And, in 2012, if you used a
programlike Prinmer3 to design a prinmer
to target a specific region that you're
interested in, say, sone gene that nmaybe
is responsi ble for cancer, that's

sonet hing that was frequently done by

people of skill in the art pre-2012,
correct?
A. And they woul d often design

dual prinmers to target the gene regi on of
I nterest, not just one priner.

Q Whet her it's dual prinmers or
one prinmer, that is sonmething that people
did, correct?

A. And often in the context of
dual priners. So that you could target
the region you're nost interested in and
differentiate, for exanple, honol ogy

anong sim |l ar genes.
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Q Ri ght .

So let's just take the situation
where |'ve got a single prinmer. |[|'ve
created a single primer using a program
li ke Prime3 pre-2012 to target a specific
gene.

You got that in m nd?

A. |"mfollow ng so far.

Q So a conputer programspits
out a primer, right? That's, essentially,
what it does?

It gives you a prinmer, which is an
ol i gonucl eotide, with a nunber of
i ndi vi dual nucl eoti des, correct?

O it's a polynmer. It's not an
i ndi vi dual nucl eotide, but a string of
nucl eoti des, right?

A. It would give you a sequence.

Q You coul d take that sequence
and BLAST it against the known reference
genone, couldn't you?

A. You coul d.

Q And what would you find if you

BLAST ed it against the known reference

10: 10: 52
10: 10: 52
10: 10: 54
10: 10: 57
10: 10: 59
10: 11: 03
10: 11: 03
10: 11: 05
10: 11: 07
10: 11: 09
10: 11: 11
10: 11: 12
10: 11: 15
10: 11: 16
10: 11: 19
10: 11: 20
10: 11: 22
10: 11: 22
10: 11: 24
10: 11: 26
10: 11: 29
10: 11: 30
10: 11: 31
10: 11: 33
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genonme?

Coul d you actually conme up with a
prediction as to whether it's going to
hybri di ze to parts of the genone other
t han what you're interested in?

M5. CI PRIANO Objection to
form

A. Could you simplify the
gquestion for ne?

Q. Sure.

What part don't you understand?

A. It was a conpound questi on.
Q So one of the things that you
tal ked about was, well, you' ve got these

col | apsed regi ons of the genonme and even
if you design your priner, specifically,
to target one region, say, of a gene,
it's possible that there may be ot her

parts of the genone that share honol ogy

and that it will anneal to that as well,
ri ght?

A. |'"'mnot sure if that's what |
said verbatim But, in general, it is an

encapsul ati on of the concept.
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Q So, to give yourself sone
| evel of security that that may not
happen, you could take that priner that
was designed, that single priner that was
desi gned to anneal or hybridize, to one
specific region and -- the term nology is
called BLAST'ing it against the genone to
see whether there's a prediction as to
whether it's going to bind to any other
part of the genone, correct?

A. So you would -- BLAST is not
a binding algorithm It |ooks for
honol ogy using the algorithmthat sort of
has a hash table representation of the
genonme. So, when you go through and you
| ook for K-nmers that are of a certain
| ength and you find those K-ners, it
gives you a sense of how many tines it is
represented in the genone.

Again, regions that are highly
duplicated may thensel ves be col |l apsed,
so they'Il only come up once. So it
doesn't necessarily get you away from

that problem But it is one of the ways

10: 12: 17
10: 12: 20
10: 12: 22
10: 12: 24
10: 12: 26
10: 12: 30
10: 12: 33
10: 12: 36
10: 12: 38
10: 12: 41
10: 12: 42
10: 12: 43
10: 12: 47
10: 12: 57
10: 12: 58
10: 13: 00
10: 13: 04
10: 13: 07
10: 13: 09
10: 13: 11
10: 13: 15
10: 13: 17
10: 13: 20
10: 13: 21

Page 94

Veritext Lega Solutions
Caendar-CA @veritext.com 866-299-5127

QIAGEN Exhibit 1120

Page 94



© 00 N oo o b~ wWw N B

O T T o
o A W N P O ©O 00 N O 0o~ W N+, O

CARLOS D. BUSTAMANTE, Ph. D.
that you would attenpt to inprove your
efficiency in primer design.

Q So, actually, people designing
primers -- people of ordinary skill in
the art designing priners, in particular,
even like a single primer would not only
use a programlike Prinmer3 but as a check
li ke a conpetent scientist would al so do
ot her things, |ike search the genone by
using a programli ke BLAST to see whet her
there are other regions of the genone
whi ch share honol ogy where that priner
that's been designed m ght al so anneal
to, right?

A. And | would say that is a
sinmplification of the probl em because
you're often trying to optim ze a
mul ti plex reaction with many single
primers that are all interacting and
using a universal prinmer. At that point,
BLAST al one cannot predict what will cone
out of that experinent.

Q Not the question.

The question was, for the first step
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of that extension reaction with a single
primer extension, once the prinmer cones
out of the program such as Prinmer3
pre-2012, you can take that sequence of
the prinmer and conpare it to a reference
genonme using a program i ke BLAST to make
an approximation or a determnation as to
whet her there is a |likelihood that that
primer, which has been designed, m ght
anneal to other parts of the genone that
you're not trying to target, right?

A. | -- | would agree that a
step in optimzing primer design would be
to use BLAST. At sonetines it will yield
evi dence that a prinmer binds to nmultiple
| ocations in the genone and you may go
back and redesign. It is evidence that
prinmers, as designed, may yield -- may
multiply blind. And if you use BLAST,
you could potentially use it in a
redesi gn.

Li kewi se, if you do an experi nment
with a priner and it comes back and you

see that there are nmultiple binding and

14
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14
:14:
1 14:
14
14
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off targets, you can then use BLAST to 10: 15:
check whether this is a known region and 10: 15:
that's the reason that you are getting 10: 15:
mul ti pl e binding. 10: 15:
Li kewi se, there are tinmes when 10: 15:
BLAST may not be able to identify why a 10: 15:
primer mght bind to nultiple regions 10: 16:
i ncluding tines when those regions are 10: 16:
col | apsed and unknown as collapsed in the 10:16:
ref erence genone. 10: 16:
Q Ri ght . 10: 16:

So, | nean, again, you're talking 10: 16:
about theoretical possibilities when a 10: 16:
col | apse i s not known. 10: 16:
But, | nmean, if we're talking in 10: 16:
percentages -- like, the |level of collapse 10: 16:
in the genone, we're not talking like 10: 16:
50 percent, are we? 10: 16:
A. | think, | had stated that, 10: 16:
again, sitting here right now off the top 10:16:
of my head, ny estimate is that about 10: 16:
85 percent of the genonme was accessible 10: 16:
to sequencing using Illumna at the tinme 10: 16:
of the invention. It means 15 percent 10: 16:
Page 97
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wasn't. And there's all kinds of regions

that we still are characterizing today
usi ng i nproved technol ogy to inprove the
ref erence genone.

Q But, for exanmple, like the
parts of the genone that were being
accessed by an Affy chip, would you say
that it's still 15 percent of those
regions that were being accessed on an
Affy chip were coll apsed?

A. If we're going to speak about

t he MARA paper, can | have a copy of the

MARA paper ?
Q | ' m not speaki ng about the
MARA paper. |'m asking you questions.
A If it's specific to the MARA,
we can talk -- in fact, MARA has the

di scussi on about their conversion of SNPs

and the efficiencies of conversion based
on different netrics.

Q Well, | asked you before

10: 16: 49
10: 16: 53
10: 16: 57
10: 16: 59
10:17: 00
10: 17: 04
10: 17: 07
10:17: 11
10: 17: 16
10: 17: 19
10: 17: 21
10:17: 23
10: 17: 26
10: 17: 26
10: 17: 28
10:17: 30
10:17: 32
10: 17: 35
10: 17: 37
10:17: 40
10: 17: 41

whet her the regions of the genone that the 10:17: 43

Affy chip was directed to were relatively

well characterized and, | believe, that

10: 17: 46
10: 17: 51
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you said, yes?

A. No, what | said was Affynetrix
had to limt its array design to reasons
of the genone that it could accurately
pr obe and produce reproduci bl e genotypes
to and they went through nmultiple rounds
of desi gn.

Q So given that they limted
t hensel ves to parts of the genone that
they could reliably detect, is that an
i ndication to you that the regions of the
genone that they were accessing were
relatively well characterized?

A. | would say that the regions

of the genone that were genotyped through

the Affynmetrix array includes nmany regions

that were well characterized and that the

Affynetrix array al so included additional

probes for detecting copy nunber variation

and other forns of variation that are
amenabl e to investigation.

Q So, the parts of the genone
that were well characterized on the Affy

chip, would you say that those regions

10:
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that were well characterized, they knew

whet her those regi ons were coll apsed or

not ?

A. It depends on what version of

the Affy array -- what Affy array are we

t al ki ng about ?
Q Well, let's take the array
t hat was actually being used in that
Shapero paper, the MARA paper.
A. Coul d you give nme a copy of
t he MARA paper so we can talk,
specifically, about that array?
Q Sur e.
MR. BILSKER: Do you want a
copy, Linnea?
M5. CIPRIANO. | have one.
(Deposition Exhibit Q AGEN
1006, Vol unme 32 Nunmber 22 Nucleic
Aci d Research," was previously
mar ked for identification.)
Q So the MARA paper, the
Shapero paper is exhibit Q AGEN 1006.
MR. BILSKER | m ght have

gi ven you two copies there.
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A. "Il give you one back.

MR. BILSKER: 1'Il give one
to the Court Reporter, who m ght
actually...

Q So you asked for a copy of
t he MARA paper and the question that was
standi ng was whet her the regions of the
genone that the Affy chip that was being
used at the time of the MARA paper,
whet her those regions were wel
characteri zed?

A. It depends on which of the
arrays that we're tal king about. They
used multiple arrays in this paper.

Q. Well, let's take any of them

Were any of them well characterized,
t he regions?

A So, if we focus on the
commercially available Affymetrix gene
chip, say, the 100K array and | believe
that's one of the arrays that was used
here. They also used the 10-K array, if
| "' m not m st aken.

In those arrays, you're often using

10: 19:
10: 19:
10: 19:
10: 19:
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10: 20:
10: 20:
10: 20:
10: 20:
10: 20:
10: 20:
10: 20:
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10: 21:
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a restriction enzyne digest to identify
regi ons of the genone that contain known
pol ynor phi snms and then actually you're
often al so using side selection. And so
you are limting yourself to a fraction
of the genonme that is well characterized
both experinmentally and conputationally
for markers that are within a certain
di stance of a restriction fragnment or
multiple restriction fragnment sites.
(St enographer clarification.)

A. Sites.

Q So would you say -- so you're
famliar with this paper, correct?
You' ve read it?

A. | have read this paper.

Q You've read it probably a few

times, right?

A. | have probably read it nore
t han once.

Q And do you understand it?

A. | believe I have a good

under st andi ng of the paper.

Q Are you famliar with how

10:
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t hey designed their prinmers?

A. I n general or as -- are you
aski ng ne about the MARA --

Q Yes.

A -- technol ogy?

| think, I have an understandi ng of
how MARA wor ks.

Q Do you know whet her they used
a conputer programto design their
primers?

A. We can | ook at the paper and

see if they nention a conputer program

Q Vell, I'lI'l make it a little
bit quicker.
You can turn to page -- it's the

page that attorneys added on in the
bottom right corner rather then the
journal page nunber.

A. Ckay.

Q So, on Page 7 left-hand
columm, "Materials and Methods," first
sent ence.

A. (The witness reviews the

exhibit.)
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Q Do you see? 10: 23: 13
A. | see that. 10: 23: 16
Q And so they used Prinmer3, 10: 23: 17
which is a conputer program to design 10: 23: 20
their single primer -- their target 10: 23: 22
specific primer for their single priner 10: 23: 26
extensi on reaction, right? 10: 23: 29
A. That they report that |ocus 10: 23: 31
specific oligonucl eotides were designed 10: 23: 33
usi ng Prinmer 3. 10: 23: 35
Q And not only did they use 10: 23: 37

that, they also used the reference genone 10:23:40
fromJuly of 2003, the Bill 34, correct? 10: 23: 44
A | see where it states that 10: 23: 50

primers were designed using the July 2003 10:23:52

human reference sequence based on NCPI 10: 23: 55
Bill 34. 10: 23: 57

Q And you know -- do you know 10: 23: 59
how | ong the three prinme region of that 10: 24: 01
primer -- of the priners they designed 10: 24: 03
wer e? 10: 24: 06

A It appears to state here that 10: 24: 10
all oligos contain 23 basis of common 10: 24: 13
sequence at the 5 prime end, the T3 10: 24: 17
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pronmoter, followed by, approxi mtely, 25 10: 24: 20

basis for | ocus specific sequence at the 10: 24: 22

three prine end. 10: 24: 24
Q And 25 basis at the three 10: 24: 25
prime end, that's -- the chances of 10: 24: 27

randomy hitting sequences when you have 10: 24: 33
25 basis of -- let nme wthdraw that. 10: 24: 36
Is 25 basis at the three prinme end 10: 24: 38

kind of a standard |ength for designing 10: 24: 41

target specific primers? 10: 24: 43
A. It's in the range of where 10: 24: 46
you woul d design a priner. 10: 24: 47
Q So | ooking at that, | ooking 10: 24: 49
at the -- just looking at the fact that 10: 24: 50

t hey designed their primers using Primer3 10:24:53
mapped agai nst the reference genone to 10: 24: 56
areas that had already been targeted on 10: 24: 59
an Affy chip that were well-characterized, 10:25:04
woul d you say that a POSA in 2012 is 10: 25: 06
going to think that those prinmers in the 10: 25: 09
first step of an extension reaction are 10: 25: 11

going to hit off target at "a relatively 10: 25: 13

hi gh rate"? 10: 25: 18
A. As we know fromthis paper, 10: 25: 18
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the fact that they're using -- 10: 25:
Q It's a yes or no. 10: 25:
MS. Cl PRI ANO: Cbj ecti on, 10: 25:
form 10: 25:
A. Coul d you restate the question 10:25:
for nme? 10: 25:
MR. BILSKER: Can you read it 10: 25:
back then pl ease? 10: 25:
Q | used to be able to renmenber 10: 25:
t he questions in ny younger days, but 10: 25:
it's alittle harder now. 10: 25:
(Wher eupon, the question is
read back as foll ows:
"Question: So |ooking at
that, looking at the -- just |ooking
at the fact that they designed their
prinmers using Prinmer3 nmapped agai nst
the reference genone to areas that
had al ready been targeted on an Affy
chip that were well-characterized,
woul d you say that a POSA in 2012
Is going to think that those priners
in the first step of an extension
reaction are going to hit off target
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at '"a relatively high rate' ?")

A. They m ght.

Q Not "they mght." [It's yes
or no.

Woul d you think -- would a POSA
say, |I'mlooking at this and I would
expect that those priners are going to
hit -- are going to anneal at a
relatively high off-target rate?

A. As | said, "they mght." It
depends on -- and as we know fromthis
paper, in fact, there were off-target
effects.

Q Yes or no, at a relatively
hi gh off-target rate?

MS. CI PRIANO:  Obj ecti on,
asked and answer ed.

A. | believe |I've answered your
guesti on.

Q You have not.

So the question is a yes or no
question. You know, if you just say
there is no possible way in the world

that | can answer that yes or no, then

10:
10:
10:
10:
10:
10:
10:
10:
10:
10:
10:
10:
10:
10:
10:
10:
10:
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say it. But the question still stands.

Because Dr. Brooks made a
representation to the Patent O fice under
oath that a person of ordinary skill in
the art would think that using single
primer extension, you would hit off
target at a relatively high rate.

And |'m asking you to step back --
and this is, you know, a 2005 or 2004
paper. Let's say you're interpreting it
in 2004 up to 2011.

Woul d a person of ordinary skill in
the art think, based on the way the
primer was designed agai nst portions of
t he genonme that Affy believed were well
characterized, that those priners are
going to anneal in the first step of an
extension reaction at a relatively high
off-target rate, yes or no?

MS. CI PRI ANO  Sane objection.

A. Because of the way Affymetrix'
technol ogy - -

Q Sorry. You got to answer it

yes or no and then you can go on to your

10: 26: 55
10: 26: 57
10: 27: 01
10: 27: 04
10: 27: 06
10: 27: 10
10: 27: 13
10: 27: 15
10: 27: 17
10: 27: 23
10: 27: 24
10: 27: 27
10: 27: 31
10: 27: 33
10: 27: 36
10: 27: 40
10: 27: 42
10: 27: 46
10: 27: 50
10: 27: 52
10: 28: 00
10: 28: 03
10: 28: 03
10: 28: 05
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expl anati on. 10: 28:
MS. ClI PRI ANO. David, you 10: 28:

can't interrupt his answer. 10: 28:

MR. BILSKER: Yes, | can, if 10: 28:

he's going off script and he's 10: 28:
giving ne a narrative. 10: 28:

In a trial, a judge would 10: 28:

say, answer the question and then 10: 28:

you can do your but or whatever 10: 28:

you want to do. But there needs 10: 28:

to be an answer to the question 10: 28:

of yes or no. 10: 28:

M5. CIPRIANO. He's giving you 10:28:

an answer to the question. You have 10: 28:

to et himanswer the question. 10: 28:

Q Yes or no, that's what |I'm 10: 28:
asking for. 10: 28:
MS. CI PRI ANO  Sane objection. 10:28:

A |"ve tried to answer the 10: 28:
guestion. Because the answer is it 10: 28:
depends and it's dependent on this 10: 28:
particul ar experi nent. 10: 28:
Q Dr. Brooks does not say, "it 10: 28:
depends," does he, in Paragraph 14 of his 10:28:
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decl aration, which is Tecan Exhibit 2026. 10:28:52
He says -- yes or no, he says that -- he 10: 28: 56
says, | thought that the target specific 10: 29: 01
primers would bind to off-target sites at 10:29:03
a relatively high rate leading to 10: 29: 05
nonspeci fic enrichnment nucleic acid 10: 29: 07

sequences that would flood the sequencing 10:29:10

system and confound sequence anal ysi s. 10: 29: 14
He doesn't say, "it depends.” 10: 29: 16
He says, this is what you would 10: 29: 18
expect. 10: 29: 20
So |I''m asking you | ooking at the 10: 29: 20

primer design and the regions that they're 10:29: 22
targeting, the way the priners were 10: 29: 24
designed in Q AGEN Exhi bit 1006, which is 10:29: 26
t he Shapero MARA paper, would you say 10: 29: 29
that is what you woul d expect, that in 10: 29: 32
the first step of the extension reaction 10: 29: 34
these priners are going to bind at 10: 29: 36
relatively high off-target rates, yes or 10: 29: 38

no? 10: 29: 42
M5. CI PRIANO Objection to 10: 29: 42
form 10: 29: 43
A. Dr. Brooks wasn't talking 10: 29: 45
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about this paper. 10: 29: 46
Q Wel |, he was tal king about 10: 29: 48
t he Jones paper. 10: 29: 49

Jones which was a patent expl ai ning 10: 29: 53

t he same net hodol ogy, correct? 10: 29: 57
A. There's overlap between Jones 10: 30: 00
and t he Shapero paper. 10: 30: 02
Q Alright. Well, let's just 10: 30: 03
take it back. 10: 30: 05
Looki ng at Shapero, would you 10: 30: 06
expect, yes or no, based on the way the 10: 30: 07
prinmers were designed, as explained in 10: 30: 11

Q AGEN 1006, the Shapero MARA paper, that 10:30:15
the prinmers that are being used in the 10: 30: 19
single prinmer extension reaction in that 10: 30: 23
first step of extension are going to bind 10:30:26

at a relatively high-off-target rate, yes 10:30:28

or no? 10: 30: 32
A. They m ght. 10: 30: 32
Q So, yes, you would expect it? 10: 30: 35
A It is not unreasonable for 10: 30: 57
soneone to "expect it." 10: 30: 59
Q You, as a POSA pre-2012, 10: 31: 00
woul d you expect that those priners, 10: 31: 03
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which are described in Q AGEN 1006, the
Shapero MARA, would bind at a relatively

hi gh off-target rate to the fragnent that

they're targeting?
M5. CI PRIANO Objection to

form

A | would need tine to | ook at
the prinmers in order to form an opinion.
But, in general, it is not unexpected
that you will get sone of themto be --
sone of themto denonstrate off-target
ef fects.

Q Alright. So let's see if we
can do sone definitions.

VWhat woul d you say is a relatively
hi gh off-target rate?

MS. ClI PRI ANO. Objection,

asked and answer ed.

Q A number.

VWhat's your belief as to what a
relatively high off-target rate is?

A |t depends on the experinment
in question and the readout. Certainly,

anyt hi ng above 50 percent woul d be

10: 31: 05
10: 31: 08
10: 31: 11
10: 31: 14
10: 31: 15
10: 31: 18
10: 31: 18
10: 31: 20
10: 31: 25
10: 31: 28
10: 31: 33
10: 31: 35
10: 31: 35
10: 31: 38
10: 31: 41
10: 31: 45
10: 31: 47
10: 31: 47
10: 31: 47
10: 31: 48
10: 31: 51
10: 31: 55
10: 31: 57
10: 32: 06
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considered a high off-target rate. At 10: 32: 08
times even above 25 percent would be a 10: 32: 12
hi gh off-target effect. 10: 32: 14

Q So it's 75 percent on target, 10: 32: 17
25 percent off target you could consider 10: 32: 20
to be relatively high? 10: 32: 21

A. It could be relatively high, 10: 32: 22
because -- again, because you're going to 10:32:24
mul ti plex the reaction. 1In the case of 10: 32: 26
MARA, as inplenmented in the arrays, it's 10: 32: 30
not a big issue, because you have 10: 32: 32
hybri di zati on doing the work for you in 10: 32: 34
det ecti on. 10: 32: 37

If you have a 75 percent yield in 10: 32: 37
any step in a reaction and you're 10: 32: 40
mul tiplexing, if you're doing a thousand 10: 32: 42
such reactions in SPET, then the overall 10: 32: 44
yield across all of your targets will be 10: 32: 50
m ni scul e. 10: 32: 53

So it really depends on whet her 10: 32: 54
you're trying to optimze a nultiplex 10: 32: 55
reaction or |ooking at this single toy 10: 32: 57
exampl e, which | don't believe is 10: 33: 02
representative of the questions that the 10: 33: 04
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technology is aimng to address.
Q So you said you woul d have to

study the priners nore to nake a

10: 33: 06
10: 33: 18
10: 33: 20

determ nation as to -- sitting here today 10:33:24

as an expert, whether you woul d expect a

relatively high off-target rate for the

pri mers.
And let's -- I'lIl Ilimt it to the
250 pl ex.

You know what |'mtal ki ng about

when | say, "250 plex"?

A. | do. | believe | understand
"250 plex."
Q So, in 250 plex, they're,

actually, looking at 250 separate |oci,

ri ght?
A. Yeabh.
Q So what specific -- you said

10: 33: 27
10: 33: 29
10: 33: 31
10: 33: 32
10: 33: 34
10: 33: 35
10: 33: 36
10: 33: 37
10: 33: 40
10: 33: 41
10: 33: 43
10: 33: 46
10: 33: 46
10: 33: 47

you woul d, actually, have to study it nore 10:33:51

to make a determ nation as to whether you 10:33:52

thought -- we'll limt it to the 250 pl ex

-- as to whether the extension reaction
itself, the primers binding in the

extensi on reaction are binding at a

10: 33: 54
10: 33: 58
10: 34: 01
10: 34: 04
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relatively high off-target rate; is that
fair?

A. | think you're putting nme in

10: 34: 07
10: 34: 11
10: 34: 11

a difficult situation, because | now know 10:34:13

the results of the experinment, you know.
So, you know, in retrospect, it's

-- it is accurate -- it Is accurate to

10: 34: 15
10: 34: 17
10: 34: 20

say that for the 250 experinent, it worked 10: 34: 24

wel . When they scale out to higher
nunmbers, it didn't work so well. So it
really depends on the situation.

So, again, for a single locus, it's

a, you know, potentially trivial problem

10: 34: 28
10: 34: 30
10: 34: 34
10: 34: 35
10: 34: 37

For a thousand loci you're trying to 10:34:41

multiplex, it's a conbinatorial problem
And so, | think, it really depends

on, you know, the experinent you are

trying to, ultimately, design to using

t he technol ogy, which is multiplexing of

many | oci sinultaneously with good

bal anci ng across the loci and to the

gquestion here whether NGS as a readout

woul d be a reasonabl e way of doing that

know ng what we know in 2011.

10: 34: 43
10: 34: 46
10: 34: 48
10: 34: 51
10: 34: 53
10: 34: 56
10: 35: 00
10: 35: 04
10: 35: 07
10: 35: 09
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Q Alright. So you said a | ot

10: 35: 12

of things in there. And |I'mgoing to try 10:35:14

to remenber them and, |i ke, tal k about
certain things, specifically.

So | believe that you said that a
single locus is a relatively "trivial
pr obl ent' ?

A. Your setting it up as a
"relatively trivial problem"”

Q Well, | think you said it was
arelatively "trivial problem"

A. It could be a "relatively
trivial problem™

Q So, in the single prinmer
extension situation using single priners,

as described in the MARA Shapero 1006,

10: 35: 16
10: 35: 18
10: 35: 19
10: 35: 24
10: 35: 27
10: 35: 27
10: 35: 29
10: 35: 30
10: 35: 32
10: 35: 34
10: 35: 35
10: 35: 36
10: 35: 38
10: 35: 41

you're saying using single prinme extension 10:35:45

as described there for a single locus is
a relatively "trivial problem?

A No, | said it is -- it could
potentially be for a single |ocus, but
that's not the problem The problemis
you're designing for many | oci at the

sane tine.

10: 35: 45
10: 35: 48
10: 35: 50
10: 35: 52
10: 35: 54
10: 35: 56
10: 35: 58
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Q So what did you nean by it's 10: 35:
arelatively -- it could be a relatively 10: 36:
“trivial problem" designing single prinmer 10: 36:
extension for a single |oci? 10: 36:

A. ' m not sure that's exactly 10: 36:
what | said. 10: 36:

Coul d you read back what | said 10: 36:
around the -- 10: 36:

THE STENOGRAPHER: | have 10: 36:

to fix it. You guys are flying. 10: 36:

A. Maybe we shoul d sl ow down. 10: 36:

MR. BILSKER: Can you

search for the word "trivial."

It came up kind of in that | ong

answer he gave a whil e ago.

(There is a discussion off the
record.)
(Wher eupon the partial answer

Is read back as foll ows:

“"Answer: | think you're

putting me in a difficult situation

because | now know the results of

t he experinent, you know. So, you

know, in retrospect, it's -- it
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IS accurate -- it is accurate to
say that for the 250 experi nment,
It worked well.")

MR. BILSKER: Let's stop

t here.

Q That's how it chronol ogically 10: 37: 11
canme out in your answer. 10: 37: 13

So you say for the 250 plex, "it 10: 37: 14
wor ked wel | . " 10: 37: 16

So there's a 250 plex experinment in 10: 37: 16
Shapero, the MARA net hodol ogy, which is 10: 37: 20

Q AGEN Exhi bit 1006, right? 10: 37: 25
A. Yes. 10: 37: 28
Q What did you nean by it 10: 37: 29
wor ked relatively well ? 10: 37: 31
A. Using MARA with the 10: 37: 32

hybri di zati on array, as a readout, worked 10:37:35
wel | because of the design of the 10: 37: 39
hybri di zation array with probes that are 10: 37: 43

specific to each allel. You're able to 10: 37: 47

mtigate the effects of off-target 10: 37: 51

bi ndi ng. 10: 37: 54

They cannot -- we actually cannot 10: 37: 55

know from this experinment how nuch 10: 37: 58
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of f-target binding there was. But because 10: 38: 00

they were only targeting 250 SNPs, all of

which were already on the array, on an

10: 38: 06

array that's already been optim zed, they 10:38:10

were able to get a reasonably high cal
rate, even if the concordance rate isn't
as good for a typical mcroarray.

Q Just interestingly, you say
the concordance rate was not the sane as
it was for the typical array.

The concordance rate, are you using
the discrimnation score for that?

A. No, I'"musing -- so
concordance is the -- essentially, the

replicability of the assay, as conpared

to a gold standard. In this case, they
used -- the full array is the gold
st andar d.

Oftentines when you -- if you were

to run the array twice, you'd get 99.5,

99. 6 percent concordance. They found --

10: 38: 12
10: 38: 15
10: 38: 18
10: 38: 24
10: 38: 27
10: 38: 29
10: 38: 32
10: 38: 34
10: 38: 35
10: 38: 37
10: 38: 43
10: 38: 48
10: 38: 50
10: 38: 53
10: 38: 53
10: 38: 56
10: 38: 59

or, rather, .4 percent discordance. They 10:39:04

found about fourfold higher discordance

usi ng the MARA net hod, even in the

10: 39: 09
10: 39: 12
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si npl est setup, which is their 250 prinmer 10:39:
pl ex. 10: 39:
Q That's kind of a m sl eading 10: 39:
statenent; isn't it? 10: 39:
MS5. ClIPRIANO. Objection to 10: 39:

form 10: 39:

A. Could I rephrase -- could you 10: 39:
explain why you think that is a m sleading 10: 39:
question? 10: 39:
Q Well, would you agree with ne 10: 39:

if soneone is being intentionally 10: 39:
m sl eadi ng -- 10: 39:
A well, I would -- 10: 39:

Q Hol d on. 10: 39:
Woul d you agree with ne -- well, 10: 39:
let's take it back. 10: 39:
In the academic world, there is a 10: 39:

| ot of news |ately about academ c 10: 39:
m sconduct and academ c fraud in published 10: 39:
papers, correct? 10: 39:
A Sur e. 10: 39:

Q And woul d you agree that 10: 39:
scientists who intentionally m srepresent 10:39:
things kind of are not to be believed? 10: 39:
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A. | don't believe |I'm

nm srepresenting.

Q | " m not tal king about you
ri ght now?
A Okay.
Q ' m saying, in general, would

you agree with that?

A. | am unconfortable with this
i ne of question, in the sense that |'m
not sure what you consider a
"“m srepresentation.”

Q |"mtalking in generalities
ri ght now.

Woul d you agree with ne that
scientists who intentionally m srepresent
in their papers really are not to be
bel i eved?

A The scientists who in their
papers m srepresent information are --
that's problematic. | realize that's
probl emati c.

Q And you said that discordance
rate was fourfold higher using MARA t han

just using the prior nethodol ogy that

10:
10:
10:
10:
10:
10:
10:
10:
10:
10:
10:
10:
10:
10:
10:
10:
10:
10:
10:
10:
10:
10:
10:
10:

40:
40:
40:
40:
40:
40:
40:
40:
40:
40:
40:
40:
40:
40:
40:
40:
40:
40:
40:
40:
40:
40:
40:
40:
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they used to create the libraries,

correct?

A About three to fourfold
hi gher .

Q Were they using the sane

t hreshol ds in making that determ nation?
A. They' re | ooki ng at
concor dance.

Q Were they using the sane

thresholds in nmaking the determ nation as

to whet her there was concordance?

A. I n general, you neasure --

Q "' m not tal king about "in
general . "

A. You're not including the no

calls. So, when you | ook at concordance,

you're |l ooking at the called genotypes

and how they conpare to a gold standard.
When you, typically, run

m croarrays, either concordance rate is

in the 99.5 percent at the tinme of

i nventi ons under question and even at the 10:

time of the publication of this paper.

Q Did you look in this paper as

10:
10:
10:
10:
10:
10:
10:
10:
10:
10:
10:
10:
10:
10:
10:
10:
10:
10:
10:
10:
10:

10:
10:
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to the thresholds they were using to

det erm ne whet her sonmething was called in 10:41:41

the prior way that it was done and in the 10:41:46

MARA net hodol ogy did you | ook at whet her
they were using the same thresholds to
make those determ nations?

A. They -- in general, when we

report concordance --

Q "' m not tal king about "in
general . "

A. Ckay.

Q "' mtal king about in this

paper, which you've read a nunber of
tinmes.

| mean, you are a biostatistician
by training, right?

And you know mat hematics, right?

Math is |ike pretty unequivocal,
ri ght?

Were they using the sanme threshol ds
to make the call?

A. So --

Q. Yes or no?

M5. Cl PRIANO. (Objection to

10: 41: 39

10: 41: 49
10: 41: 51
10: 41: 55
10: 41: 57
10: 42: 02
10: 42: 02
10: 42: 04
10: 42: 04
10: 42: 04
10: 42: 05
10: 42: 06
10: 42: 09
10:42: 10
10:42: 12
10: 42: 14
10: 42: 17
10: 42: 20
10: 42: 22
10: 42: 28
10: 42: 29
10: 42: 29
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form
A. So, in fact, they were using
a higher -- potentially a higher

t hreshol d, which would actually increase
concordance. So they were using, |
believe, a -- again, when we're talking
about this paper and concordance, they
were working to tune the threshold to
maxi m ze concordance. And at the
concordance | evels that they reach, the
concordances are bel ow the concordance

t hat one, typically, sees when you run

t he whol e genone sequencing -- with the

whol e gene sanpling assay nultiple tines.

Q So you're, actually, saying
i f you use a higher threshold to make a
determ nation as to whether sonmething is
there or not -- so | got two situations.
One --

A The no -- the no calls are
not included in concordance.

Q The situation where you have
one threshold that's high and one

threshold that's | ower to nmake a

10:

10:
10:
10:
10:
10:
10:
10:
10:
10:
10:
10:
10:
10:
10:
10:
10:
10:
10:
10:
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determ nation as to whether sonething is
called, you're saying in a situation
where you set your threshold higher
you're actually going to get nore calls
t han when you set the threshold | ower?

A. Let me qualify that answer.

(The witness reviews the exhibit.)

So what they state here is that the
di scrim nation score of a probe pair is
defined as the ratio of the difference
bet ween the PM and MM over the sum of PM
and MM where "PM' is the Perfect Match
intensity and "MM' is the m smatch cel
intensity, and thus service as a neasure
of detection of DNA target sequences.

Typically, if the discrimnation
score for a SNP from a particul ar sanple
is less than .08, the specificity of
hybri di zati on signal is considered weak.
So they used that discrimnation score
and a cutoff of .08 to filter out the
weak signals on the 250 and 750 pl ex
MARA.

They used a .03 score that is,

10:
10:
10:
10:
10:
10:
10:
10:
10:
10:
10:
10:
10:
10:
10:
10:
10:
10:
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typically, used, as they say -- that that 10:48:
i's higher than the typical threshold of 10: 48:
.03 used in WGS detection. 10: 48:
Q It's higher by |ike nore than 10: 48:

50 percent? 10: 48:
A Yes. 10: 48:

Q So you're using different -- 10: 48:
they're using different threshol ds. 10: 48:
They're using a nuch higher threshold in 10: 48:
MARA t han they were using in the prior 10: 48:
met hodol ogy that was used to prepare the 10: 48:
l'ibrary for the chip, correct? 10: 48:
A They are using a higher 10: 48:
threshold. W don't know whether they're 10:48:
maki ng genotype calls on everything that 10: 48:
passes through the DS threshol d. 10: 48:
Q Ri ght . 10: 48:

So you, as a scientist, a person 10: 48:

with math training, cannot say that based 10:48:
on the data that's presented here that 10: 48:
MARA is not performng as well as the 10: 49:
prior |ibrary preparation nmethod given 10: 49:
that the DS is nore than twice as high in 10:49:
the MARA analysis as it was in the prior 10: 49:
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anal ysi s?
A. We need to | ook and see. And,
| believe, in the papers referenced, we
coul d see the concordance rate at a DS

t hreshold of .08 versus .03.

Q Ri ght .
A. Now - -
Q But you sitting here and in

your Declaration that you submtted
sayi ng that MARA did not perform as well
as the prior library preparation nethod,
you' re actually conparing apples and
oranges given that the threshold used in
MARA is nore than twice as high as it was

in the prior library preparation nethod,

correct?
A. The concordancy is to the --
so | believe the rationale -- so they're

usi ng concordancy to the prior genotype
calls as the gold standard, which is why
they set themat a high threshold val ue.
That is not to say that when you
typically, run you use a .03 as the

typi cal threshol d.

10:
10:
10:
10:
10:
10:
10:
10:
10:
10:
10:
10:
10:
10:
10:
10:
10:
10:
10:
10:

10:
10:
10:

Page 127

49:
49:
49:
49:
49:
49:
49:
49:
49:
49:
49:
49:
49:
49:
49:
49:
49:
50:
50:
50:
: 50:
50:
50:
50:

16
16
21
28
32
36
37
37
40
41
44
48
50
53
56
58
59
04
09
13
15
18
20
23

Veritext Lega Solutions
Caendar-CA @veritext.com 866-299-5127

QIAGEN Exhibit 1120

Page 127



© 00 N oo o b~ wWw N B

O T T o
o A W N P O ©O 00 N O 0o~ W N+, O

CARLOS D. BUSTAMANTE, Ph. D.

Q Yeah, but you're dancing 10: 50:
around it, the question. 10: 50:
A. l"mnot. |'m not. 10: 50:

Q You unequi vocally stated in 10: 50:

your Declaration that MARA |ibrary 10: 50:
preparation nethod was not perform ng as 10: 50:
wel |l as the prior nethodol ogy that was 10: 50:
used, even though they're using different 10:50:
thresholds and it's the DS score that's 10: 50:
used -- SNPs are called using the DS 10: 50:
score, right? 10: 50:
A. W -- so, in this particular 10: 50:
paper, they're using a .03 threshold to 10: 50:
generate a true set to conpare agai nst. 10: 50:
At a .08 threshold, when you run 10: 51:

two mcroarrays, you may still have that 10: 51:
hi gh concordance rate. W shoul d check 10: 51:
to see what is in the typical -- the .03 10: 51:
may or may not be what is, typically, run 10:51:
for mcroarrays when you're doing the 10: 51:
replicate experinent. 10: 51:
Q So, basically, based on this 10: 51:
paper, there is no support for the 10: 51:
statenent that you made in your 10: 51:
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Decl arati on when you said MARA doesn't

10: 51: 22

performas well as the other and you made 10:51:25

a big deal of it. You said it's like
four tinmes -- it's a factor of four.

| nmean, it's nonsense, isn't it
based on this paper?

M5. Cl PRIANO. (Objection to
form

A. | -- | stand by the statenent
that as reported here, the concordance
rate in their own hand, using their
thresholds is below the typica
concordance rate that we get from
m croarrays when optim zed.

Q That's |i ke saying you run
the hundred neter dash in 15 seconds and
the world record is, you know, 9 seconds
and, therefore, those two things are
conpar abl e. Even though, | mean, you're
probably nore than 40 years old and
peopl e who are olynpic athletes are in

their 20s and 30s and train all the tine

that you're conparing apples and oranges.

One is using a threshold that is

10: 51: 29
10: 51: 31
10: 51: 33
10: 51: 34
10: 51: 34
10: 51: 35
10: 51: 37
10: 51: 40
10: 51: 43
10: 51: 45
10: 51: 47
10: 51: 48
10: 51: 55
10: 52: 06
10: 52: 09
10: 52: 11
10: 52: 13
10: 52: 15
10: 52: 19
10: 52: 23
10: 52: 24
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nore than twice as high as the other to 10: 52:
make SNP calls, and you're saying, oh, 10: 52:
|"mnot a -- I'"mputting blinders on to 10: 52:
the fact that they're junping over a 10: 52:
hi gher hurtl e. 10: 52:
A That is -- 10: 52:

Q But I'"mgoing to say it's 10: 52:

four tinmes as bad. 10: 52:
A | think -- | think you're 10: 52:

m scharacterizing the statenment in the 10: 52:
sense that they chose these thresholds to 10:52:
optimze for their concordance rate using 10:52:
a .08 that the investigator chose. They 10: 52:
report a concordance rate that is 10: 52:
obj ectively four tinmes higher in 10: 53:
di scordance than when one typically 10: 53:
achieves with mcroarrays. That is a 10: 53:
very accurate statenent. 10: 53:
Different investigators may choose 10: 53:
different thresholds in order to optimze 10:53:
where they make calls or don't make 10: 53:
calls, optimzed in their hands using 10: 53:
their own filter. The highest rate they 10: 53:
coul d get was a discordance rate, which 10: 53:
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is four times higher than the typical 10: 53:
di scordance rate. 10: 53:
Q Ri ght . 10: 53:

G ving thensel ves the detrinment of 10: 53:
maki ng their threshold nore than two 10: 53:
times higher than what is typically used? 10:53:
A. Because they al so wanted to 10: 53:

have a high call rate. Because both call 10:53:
rate and concordance are inportant 10: 53:
metrics of usability of the array. 10: 53:
Q Alright. W'Ill let the 10: 53:
Judges deci de whether that's a reasonable 10:53:
statenment that you nmde. 10: 53:
What actual evidence do you see in 10: 53:

t he Shapero paper, Q AGEN Exhi bit 1006, 10: 53:
t hat shows you on the 250 plex they're 10: 53:
getting high off-target binding in the 10: 54:
first step of the extension reaction? 10: 54:
MS. CI PRI ANO  Obj ection, 10: 54:

m sstates the record. 10: 54:

Q What actual evidence do you 10: 54:

see in the paper? 10: 54:
A. | believe, |'ve actually 10: 54:
witten in nmy declaration one can't 10: 54:
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conclude the degree of off-target effect 10: 54:
fromthe way that this experinment was run 10: 54:
and the technology that you're using to 10: 54:
assay. 10: 54:
Q So there is no -- so fair 10: 54:
statenment, there is no evidence in the 10: 54:
paper itself that the single prinmer and 10: 54:
the single prinmer extension reaction 10: 54:
that's used in the 250 plex or the single 10:54:
primer -- the single priner's plural that 10:54:
are used in the single prinmer extension 10: 54:
reactions, as reported in the MARA paper, 10:54:
there is no actual evidence that they are 10:54:
bi nding at a high off-target rate in that 10:54:
first step of the exenption reaction, 10: 54:
correct? 10: 54:
A. Whet her or not they are 10: 54:

bi nding at a high target rate, you 10: 54:
couldn't read it out because the 10: 54:
hybri di zati on assay is designed to detect 10:55:
particular SNPs. So the off-target 10: 55:
effects are washed out in the readout 10: 55:
fromthe experinent. 10: 55:
Q Yeah. Let's see if you can 10: 55:
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stick to ny question, instead of creating 10:55:
your own questi on. 10: 55:
There is no actual evidence in the 10: 55:

MARA paper itself, Q AGEN Exhi bit 1006, 10: 55:
that shows a person of ordinary skill in 10: 55:
the art that the priner -- the single 10: 55:
prinmers that are used in the single 10: 55:
primer extension reactions in the 250 10: 55:
plex are binding at a relatively high 10: 55:
off-target rate in that first step of the 10:565:
extension reaction, correct? 10: 55:
A | don't believe that the MARA  10: 55:
paper can be interpreted in terns of 10: 55:
off-target effects because of the way the 10:55:
readout is done using the hybridization 10: 55:
array. 10: 55:
Q Right. So there is no actual 10: 55:
evidence in the paper itself that the 10: 55:
primers in the 250 plex are binding at a 10: 55:
relatively high off-target rate, correct? 10:55:
A. | don't think you can know 10: 55:
fromthe results of the experinents 10: 55:
reported in the paper because of the way 10: 55:
t he experinment is designed. 10: 55:
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Q Ri ght .
A. | f you had high off-target
effects, they're washed out through the
hybri di zati on process.

Q Ri ght .

So | know you don't want to answer

t he question for sonme reason, but |'m
going to ask it again. |It's a yes or no
questi on.

There is no actual evidence
presented in the paper that woul d show a
POSA that the priners that are used in
the 250 plex reaction, as reported in
Q AGEN 1006, the Shapero reference, are
bi nding at a relatively high off-target
rate, correct?

MS. ClI PRI ANO. Objection,

asked and answer ed.

Q. Yes or no?

A There is no evidence either
way .

Q Now, one of the other things
that you tal ked about -- well, you know

what, we've been going for a while. Wy
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don't we take a break. 10: 56:
A. Ckay. 10: 56:
(Recess taken 10:56 to 11:13 10: 56:

a.m) 10: 57:

MR. BILSKER: Alright. Let's 11: 14:

go back. 11: 14:

Q Goi ng back to Q AGEN Exhi bit 11: 14:

1006, which is the Shapero MARA paper. 11: 14:
Point nme to data in that paper 11: 14:

whi ch would tell a POSA that the primers 11: 14:
in the 250 plex are targeting the 11: 14:
fragnents at a relatively high off-target 11:14:
rate. 11: 14:
A. |'"d like to point to ny 11: 14:

Decl aration where we di scuss 11: 14:
interpretation of this experinent. 11: 14:
Q Well, you have your 11: 14:
Declaration in front of you. You're free 11:14:
to look at it. 11: 14:
But | don't want to spend a half 11: 14:

hour for you readi ng through your 11:15:
Decl aration and chewing up all the tine. 11: 15:
And this is the main reference we've been 11:15:
tal ki ng about in the |I PR 11:15:
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| would think that you woul d be 11:15:
famliar with it. And |I'm asking you the 11:15:
guesti on. 11:15:

What data in the MARA paper, 11:15:
Shapero 1006, shows a POSA pre-2012 that 11:15:
there's a relatively high off-target rate 11:15:
of binding of the prinmers in the 250 11:15:
plex, if any exist at all? 11:15:

A (The witness reviews his 11: 15:
decl aration.) 11:15:

So, as |'ve discussed in ny 11: 15:
decl aration, particularly, as it refers 11: 16:
to the experinents around Chronobsone 21, 11: 16:
there were issues with the conversion rate 11:16:
of markers. And there is a discussion by 11:16:
t he authors around potential factors that 11:16:
t hey di scount, including GC content and 11: 16:
others and the so-called primer conversion 11:16:
rate. 11: 16:

Utimtely, they did not provide an 11: 16:
expl anation for the failed target 11: 16:
generation, but one could suppose that 11: 16:
part of the failed target generation 11: 16:
could be due to off-target effects that 11: 16:
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i npact the reliability of the genotype 11:17:
calls. 11:17:
Q So maybe you didn't hear ny 11:17:
guesti on. 11:17:
The question was based on the 250 11:17:

pl ex, not the 1,000 or the 4300 pl ex. 11:17:
So what data in the paper on the 11:17:

250 plex would tell a POSA -- what data, 11:17:
i f any, in the paper would tell a person 11:17:
of ordinary skill in the art reading the 11:17:
Shapero MARA paper, Q AGEN 1006, that the 11:17:
primers in the 250 plex are binding at a 11:17:
relatively high off-target rate in the 11:17:
first step of the enrichnment reaction? 11:17:
MS. CI PRI ANO  Obj ecti on, 11:17:

form 11:17:

A. Coul d you sinplify the 11:17:
gquestion for ne? 11:17:
Q No. |It's about as sinple as 11:17:

it could get. 11:17:
What data, if any, in the paper 11:17:
itself, in the 250 plex experinment 11:17:
denonstrates to a person of ordinary 11:17:
skill in the art that the prinmers in the 11:17:
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250 plex reaction are binding to their 11:18:
target sequences in the first step of the 11:18:
extension reaction -- in the extension 11:18:
reaction at a relatively high off-target 11:18:
rate? 11:18:
A. (The witness reviews the 11:18:
exhibit.) 11:18:
As | have nentioned previously and 11:18:
mentioned in ny Declaration, because of 11:18:
the way the experinent is designed and 11:18:
uses hybridi zation as a readout, the 11: 18:
I npact of off-target binding is mtigated 11:18:
and it is difficult to surm se the degree 11:18:
of off-target binding fromthat 11:18:
experi nment. 11:18:
Q. So, in other words, there's 11:18:

no data that you can, actually, point to 11:18:
in Exhibit 1006 that would tell a POSA 11:18:
pre-2012 that in the 250 plex reaction 11:18:
the prinmers are binding at a relatively 11:18:
hi gh off-target rate, right? 11:109:
A The experinment was not 11:19:
designed to assess the off-target binding 11:19:
rate because the readout using genotyping 11:109:
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array makes it a highly accurate reaction 11:19:09

for the on-target effects.

Q Agai n, you keep avoiding the
answer. |It's a sinple yes or no.

There's nothing that tells a POSA
pre-2012 in the 250 plex reaction, hey,
these prinmers are binding at a high
off-target rate, right?

A Thi s experiment was not
desi gned to detect the off-target
ef fects. In fact, it was designed to
mtigate any off-target effects by the
use of the hybridization array. So it
woul d be an extrapol ation of the
experiments to make concl usi ons around
the off-target effects.

Q So what in this article based
on the 250 plex would tell a person of
ordinary skill in the art, hey, this
l'i brary preparation nethod, this single
primer extension nethod used in the 250
pl ex reaction is produci ng such crappy
data that | wouldn't even bother trying

to use this nethodology to create a

11:19: 16
11:19:18
11:19: 20
11:19: 22
11:19: 24
11:19: 28
11:19: 31
11:19: 32
11:19: 34
11:19: 36
11:19: 38
11:19: 40
11:19: 43
11: 19: 47
11:19: 49
11:19: 50
11:19: 53
11:19: 57
11:19: 58
11: 20: 00
11: 20: 03
11: 20: 06
11: 20: 09
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library to put on an Illum na sequencer?
MS. CI PRIANO (Objection to
form
A. Could you simplify the

gquestion for ne?

Q Agai n, what's uncl ear about
it to you?
A. Could you simplify the

question for ne? Could you --

Q What information in Q AGEN

11: 20: 11
11: 20: 14
11: 20: 18
11: 20: 18
11: 20: 20
11: 20: 21
11: 20: 22
11: 20: 23
11: 20: 25
11: 20: 26

1006, the Shapero MARA reference, tells a 11:20:29

person pre-2012 that the library
preparation nethod described there for
the 250 plex is going to produce so nmany
of f-target anplicons that it would not
even be worthwhile to attenpt to try to
create a library using this methodol ogy
for enrichment to run on an Illum na
sequencer at that tine?

A. Because of the design of the
experiment, a POSA woul d understand that
the utility has been potentially proven
around m croarray use.

There is nothing to suggest at the

11: 20: 34
11: 20: 39
11: 20: 41
11: 20: 45
11: 20: 51
11: 20: 54
11: 20: 59
11: 21: 03
11: 21: 07
11:21: 08
11:21: 12
11:21:18
11: 21: 21
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time of the publication or into the
period of NGS that it would translate

gi ven potential concerns in this and

other literature around the use of single 11:21:35

primers.

Furt hernmore, none of the papers
that go on to cite, much I ess inplenent
MARA and the -- using NGS

Q Well, then we'd be talking
about anticipation. W're, actually,

t al ki ng about obvi ousness.

Can you point to anything in this
paper that would tell a person of
ordinary skill in the art pre-2012, hey,
this enrichment nethod, run for the
hills, you cannot use this enrichnent
met hod to prepare a library for NGS
sequenci ng, such as an |llum na sequencer
in pre-2012, because you're going to get
such crappy results?

VWhat data in here indicates that to
a person of ordinary skill in the art?
If there is no such data, just say it.

MS. Cl PRI ANC Cbj ecti on,

11: 21: 24
11: 21: 29
11:21: 31

11: 21: 38
11: 21: 39
11: 21: 41
11: 21: 46
11: 21: 51
11: 21: 52
11: 21: 54
11: 21: 56
11: 21: 57
11: 22: 00
11: 22: 02
11: 22: 04
11: 22: 07
11: 22:12
11: 22: 14
11:22: 17
11:22: 19
11: 22: 21
11: 22: 22
11: 22: 24
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asked and answer ed.

A. As | have stated previously,

t he design of this experinent would | ead
a POSA to understand its utility in the
context of hybridization arrays. There
is nothing in the paper that suggests
that it would transfer well into NGS and
because of concerns around single priner
versus dual primer for nultiplexed
anplicons and the fact that the array
itself did not work as well as the
standard array would not notivate a POSA,
in my opinion, to take this into NGS and,
again, the evidence in the literature is
t hat nobody took it into NGS.

Q Wel |, sonebody --

A. In fact, the paper is not all
that's cited.

Q | f sonmebody took it into NGS
there woul d be no case because there
woul d be no patent, right?

It would be -- sonebody woul d have
used it.

So let's take that off the board,

11:
11:
11:
11:
11:
11:
11:
11:
11:
11:
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because you're creating hypotheticals
whi ch are just nonsense, right. And |
would still |ike you to answer the
guesti on.

VWhat woul d tell a person of
ordinary skill in the art pre-2012 there
Is -- the data in here is so bad and so
unequi vocal that you would not even

attenpt to try are to use this library

preparation nethod to prepare a library

11: 23: 30
11: 23: 31
11: 23: 33
11: 23: 35
11: 23: 35
11: 23: 38
11: 23: 39
11: 23: 44
11: 23: 46
11: 23: 49

for next generation sequencing such as on 11:23:51

an |l lum na sequencer?
M5. CI PRIANO Objection to
form asked and answer ed.

Q ' m asking you to point to
actual data in this paper.

A. Again, | read this paper by
Affynmetri x enpl oyees as a denonstration
of how they can target a subset of SNPs
that they already know well -- or work
wel | and denonstrate that in their hands
it doesn't work as well as the existing
t echnol ogy and one cannot concl ude from

t he paper that off-target effects aren't

11: 23: 54
11: 23: 55
11: 23: 56
11: 23: 57
11: 23: 58
11: 24: 00
11: 24: 04
11: 24: 06
11: 24: 09
11: 24:12
11: 24: 16
11: 24: 19
11: 24: 24
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a source of part of the reason it doesn't
work as wel | .

Q You're really going to go
back to it doesn't work as well, even
t hough the threshold was two and a hal f
times higher? You're really doing that,
seriously?

A. In my opinion, this is a paper

by Affynmetrix enpl oyees denonstrating that

t hey can get sone of the SNPs on the array

to be targeted. But the broad utility of
this, particularly, in the NGS is not
established by this paper. There's
nothing in this paper that suggests it
will transfer over into NGS

Q So 99.4 percent of the SNPs
targeted by the | ocus specific priners
across nine individuals had a
di scrim nation score of greater than .08,

whi ch they called binding the SNPs,

ri ght?
A We can turn to --
Q Page 10 under Table 1
A. (The witness reviews the

24
: 24
: 24
: 24
: 24
: 24
24
: 24
. 24
24
. 25:
: 25:
. 25:
. 25:
. 25:
. 25:
. 25:
. 25:
. 25:
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. 25:
. 25:
. 25:
. 25:
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exhibit.)

Can you repeat your question?

MR. BI LSKER: Can you read

It back for him please.

"Il just restate it.

Q Page 10 of Exhibit 1006 says
that using MARA -- so we're in the
| eft-hand colum. "The results of MARA
250 prinmer plex are summarized in
Table 1. A total of 99.4 percent of the
SNPs targeted by |l ocus specific priners
across nine individuals had a nmean DS of
greater than .08."

Do you see that?

A. | do see that.

Q So 99 percent -- 99.4 percent
of the SNPs targeted were, in fact,
represented when usi ng MARA, correct?

A. That is accurate. These are
hi gh perform ng SNPs that they have
chosen as a first experinent.

Q Yeah. Even when they used a
di scrimnation score that was two and a

half tines -- nore than -- npbre than two

11:
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11:
11:
11:
11:
11:
11:
11:
11:
11:
11:
11:
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and a half tines higher than the 11: 27:
di scrim nation score used to call SNPs in 11:27:
t he prior nmethodol ogy? 11: 27:
A. | f they had used a | ower 11: 27:

di scrimnation score, they would have 11: 27:
call ed fewer SNPs, right? 11: 27:
Q. No. 11: 27:

A. Yes. 11: 27:

Q Quite the opposite. 11: 27:

A | f the discrimnation score -- 11:27:

Q You're confused by that. I'm 11:27:

not going to spend nore tinme on it. 11: 27:
A It depends on which way we're 11: 27:
going with the threshold on the 11: 27:
di scrim nation score. |If they had chosen 11:27:
a higher threshold, they would have 11: 27:
cal |l ed fewer SNPs. 11: 27:
Q Yeah. 11: 27:

A. Ckay. 11: 27:

Q Yeah. They chose a threshold 11: 27:

that was two and a half tines as high as 11: 27:
t he previous net hodol ogy, yet they still 11: 28:
got 99.4 percent of the SNPs call ed. 11: 28:
So, again, |I'mnot going to bel abor 11: 28:
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this. You' re confused by it. We'IlIl just
nove on.

What | evel of anplification do you
actually need to have sonething light up
on the Affy chip?

A. You need the equival ent of at
the tinme sonewhere between 500 nanograns
to a m crogram of DNA.

Q So, if, in fact, the MARA
preparation nethod in the 250 plex was
off target at a relatively high rate,
woul d it actually produce enough DNA to
see to light up on the chip?

A. It depends on how many cycl es
t hey did and whether they quantified --
it may or may not.

Q Well, you've read the paper a
bunch of times. Again, this is the main
reference we're tal king about.

Quantitatively if they were off
target 50 percent of the tinme, would
there have been enough DNA for
99.4 percent of the time for the chip to

l'ight up on the SNPs, as they were

11: 28:
11: 28:
11: 28:
11: 28:
11: 28:
11: 28:
11: 28:
11: 28:
11: 28:
11: 28:
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supposed to?

A VWhat we know i s that when
t hey underl oaded the array, they didn't
get nuch dat a.

Q And when did they "underl oad
the array"?

A. When they put in less than a
hundred nanograns of DNA or about a
hundred nanograns of DNA, as | recall.

Q So, why even bother to do any
enri chment, why not just do universal
anplification?

You're going to get -- | nean,
you're saying the chip is doing all the
wor k, right?

The chip is doing all the work on

the discrimnation, the hybridization

chip, right?

VWhy not just do anplification of
your sanple, you'll produce the SNPs that
you want and the chips kind of -- it's

going to be the discrimnating factor?
M5. CI PRIANO Objection to

form

11: 29:
11: 29:
11: 29:
11: 29:
11: 29:
11: 29:
11: 29:
11: 29:
11: 29:
11: 29:
11: 29:
11: 29:
11: 29:
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A. I n general, when you're doing
whol e genone anplification, it's
probl ematic for the array.

Q Why ?

A. Because whol e genone
anplification, again, is a nmultiplex
problem it generates unbiassed -- it
gener ates uneven anplification relative
to the starting material.

Q What | evel of enrichnment do
you actually need for the Affy chip to
wor k properly?

A. You woul d need sufficient

11: 29: 57
11: 29: 59
11:30: 02
11: 30: 03
11: 30: 03
11: 30: 05
11: 30: 08
11:30: 11
11: 30: 16
11: 30: 18
11: 30: 20
11: 30: 23
11: 30: 24

material for it to hybridize to sufficient 11:30: 26

probes to generate an intensity that could 11:30: 29

be read by the reader.

Q And based on the data that's

11: 30: 31
11: 30: 32

presented in MARA, you can certainly draw 11:30: 34

t he conclusion that they were on target

11: 30: 37

enough to produce enough DNA for the chip 11:30:39

to light up correctly 99.4 percent of the 11:30:42

time, correct?
A. And you nust also realize

that the off target wouldn't bind as

11: 30: 46
11: 30: 47
11: 30: 49
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strongly as the on target and the 11: 30:
majority of the array is off target, so 11: 30:
t hat you're washing out any off target 11: 30:
si gnal . 11: 31:
Q So woul d you concl ude t hat 11: 31:
based on the fact that 99.4 percent of 11: 31:
the SNPs on the chip using even a higher 11: 31:
t hreshol d than was used previously showed 11:31:
up, would you conclude -- would a POSA 11: 31:
concl ude pre-2012 that, at |east, 11: 31:
50 percent of enrichnment was -- there 11: 31:
was, at |east, 50 percent enrichnent? 11: 31:
A Again, | would say it's 11: 31:
difficult to conclude enrichnment and it's 11:31:
difficult to conclude the degree of 11: 31:
off-target effects fromthe experinents 11: 31:
because of the way the hybridization 11: 31:
arrays are designed to work. 11: 31:
| woul d say that what we can 11: 31:
conclude fromthe experinent is that in 11: 31:
t he hands of Affynetrix experts in this 11: 31:
field well beyond POSA, they were able to 11:31:
get SNPs to work that had al ready worked 11: 31:
very well across different arrays using 11: 32:
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t he MARA approach.
Q Now, they weren't able to get

it to work when they just used commpn

11: 32: 06
11: 32: 08
11: 32: 09

primers to anplify the fragnents, correct? 11:32:12

A. Because they underl oaded the
array.

Q Well, they -- when they used
t he common priners, prinmers that were

common to the adaptor sequences, only

11: 32: 16
11: 32: 17
11:32: 18
11: 32: 21
11: 32: 23

6.6 percent of the SNPs showed up, right? 11:32:27

A. Because they underl oaded the
array. |If they had | oaded the sane
anmount of DNA, they would have gotten
hybri di zation to the rest of the array.

Q Alright. So you're saying
that the negative control that they
desi gned goi ng through peer review -- so

you' ve gone through peer review, right?

A. | have gone through peer
revi ew
Q And peopl e that review papers

i n peer review in academ c publications

11: 32: 31
11: 32: 32
11: 32: 35
11: 32: 38
11: 32: 40
11: 32: 42
11: 32: 44
11: 32: 47
11: 32: 49
11: 32: 50
11: 32: 50
11: 32: 53

-- and Nucleic Acids Research is actually 11:32:55

a relatively prestigious journal, right?

11: 32: 57
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A. (No response.) 11: 32:

Q Ri ght ? 11: 33:

A Yes. 11: 33:

Q So you're saying the reviewers 11:33:
really screwed up, because they m ssed -- 11: 33:
when t he negative control was reported 11: 33:
here as only producing 6.6 percent of the 11:33:
SNPs, they should have said, guys you 11: 33:
need to put a caveat in here because it's 11:33:
really not a negative control because you 11: 33:
under| oaded the array, so this really -- 11: 33:
your negative control didn't really prove 11:33:
anything, you really screwed up? 11: 33:
Al'l the reviewers m ssed that, but 11: 33:

only you, Carlos Bustamante, was able to 11: 33:
figure that out, right? 11: 33:
MS. ClI PRI ANO. Objection, 11: 33:

m sstates the testinony. 11: 33:

A That's not what | said. 11: 33:

What | said was given that they've 11: 33:
under| oaded the array, it is not 11: 33:
surprising that they didn't get nuch 11: 33:
bi ndi ng. 11: 33:
Q Well, but you're, basically, 11: 33:

Page 152

57
03
03
04
07
09
12
15
17
20
21
24
26
27
30
32
33
33
34
37
39
42
45
46

Veritext Lega Solutions
Caendar-CA @veritext.com 866-299-5127

QIAGEN Exhibit 1120

Page 152



© 00 N oo o b~ wWw N B

O T T o
o A W N P O ©O 00 N O 0o~ W N+, O

CARLOS D. BUSTAMANTE, Ph. D.

saying their control is just garbage, 11: 33:
it's not show ng anything because it's an 11: 33:
appl es to oranges conpari son, because 11: 33:
t hey underl oaded the array and all the 11: 33:
reviewers and all these scientists at 11: 33:
Affynetrix in trying to, actually, show 11: 34:
that they were performng, |ike, better 11: 34:
t han the negative control mssed it too, 11: 34:
but you only, Dr. Carlos Bustamante, have 11: 34:
figured that out? 11: 34:
MS. Cl PRI ANO  Sane 11: 34:

obj ecti ons. 11: 34:

A That's not what | said. 11: 34:

| said, it's not surprising that 11: 34:
their negative control yielded what they 11: 34:
expected, which is that if you don't load 11:34:
sufficient material in the array, that 11: 34:
you're not going to get hybridization; 11: 34:
certainly, not the discrimnation score 11: 34:
t hat they said. 11: 34:
Q So they underl oaded the array? 11: 34:

They perfornmed 35 cycles of PCR for 11: 34:

t he negative control experinent and you 11: 34:
think they underl oaded it? 11: 34:
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A. G ven the -- they did not do

a whol e genone anplification, right. So,

if -- having | oaded what they | oaded, it
not surprising that you're not getting
sufficient material to bind.

Q Well, they actually -- it,

11: 34: 42
11: 34: 48

s 11: 34: 53

11: 34: 55
11: 34: 57
11: 34: 58

actually, was a little bit better because 11:34:59

they size fragnented, right, to sizes
that, actually, were sonmewhat enriched
for what they were | ooking for already,
added the adaptors on.

So they reduced the conplexity of
t he genone by size fragnmentation where
they only got things that were in the
size range that they thought were going
to be representative of what they were
going to be | ooking for and then
anplified that over 35 cycles.

And your conclusion is their

negative control is garage and it doesn't

11:35: 01
11: 35: 04
11: 35: 08
11: 35:10
11:35: 11
11: 35: 14
11: 35: 17
11: 35: 20
11:35: 21
11: 35: 24
11: 35: 26
11: 35: 29
11:35: 30

show anyt hi ng, cause they underl oaded the 11:35:32

array?
A. As |'m-- as |'ve stated
before, | believe, it is not possible to

11: 35: 35
11: 35: 37
11: 35: 40
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conclude fromthe negative control given 11: 35:
the starting material that they put in. 11: 35:
Q So what you're, actually, 11: 35:
saying is the negative control is garbage, 11:35:
it's not really functioning as a negative 11:35:
control ? 11: 35:
It's not giving you any useful 11: 35:

I nformation? 11: 36:
MS. ClI PRI ANO. Objection, 11: 36:

m sstates the testinony. 11: 36:

A That's not what | said. 11: 36:

| said that the arrays are designed 11: 36:

for a certain ampbunt of starting material. 11:36:
And given the starting material that they 11:36:
put in, it is not surprising that the 11: 36:
maj ority of the markers without the |ocus 11:36:
specific prinmer did not hybridize. 11: 36:
Q OCh. So the locus specific 11: 36:
primer's, actually, doing sonme enrichment 11: 36:
t hen? 11: 36:
A | have -- | have stated 11: 36:
before, you know, the MARA nethod in the 11: 36:
hands of Affynetrix worked reasonably 11: 36:
well. It didn't work nearly as well as 11: 36:
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t he standard whol e genonme of sanpling
assay.

But in their hands, it worked

11: 36: 46
11: 36: 49
11: 36: 50

reasonably well and | argely because of the 11:36:52

hi gh reproducibility of the Affynetrix'
arrays and because the arrays were doi ng
the bul k of the work on washing out the
background si gnal .

Q s it your -- a POSA reading
t he MARA Shapero paper, Q AGEN 1006, wou
t hey conclude that the | ocus specific
primers were enriching at all, for that
| ocus, that they were targeting in the
250 pl ex?

A. | think they would concl ude
that the assay as --

Q Not the question, okay.

We have a limted anount of tinme
and if you're just going to go on these
questions that you're creating in your
own head rather answering mne, we're not
going to be able to finish and we're

going to have to ask the Judges at the

11: 36: 55
11: 36: 59
11:37: 01
11:37: 02
11: 37: 04
d 11:37:09
11:37:12
11:37: 14
11:37: 17
11:37:19
11: 37: 24
11:37: 25
11: 37: 26
11: 37: 27
11: 37: 29
11:37: 31
11:37: 32
11:37: 35
11: 37: 36

PTAB so for nore tine. So let's stick to 11:37:38
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t he questi on. 11: 37:
Wul d a POSA in 2012 reading the 11: 37:

MARA paper, Q AGEN Exhi bit 1006, conclude 11:37:
based on that data that the |ocus 11: 37:
specific prinmers were enriching for the 11: 37:
| ocus at all in the 250 plex reaction? 11: 37:
M5. Cl PRIANO. (Objection to 11: 37:

form 11: 38:

Q It's a yes or no. 11: 38:

A VWhen we use the term 11: 38:
“enrichnment" throughout these discussions, 11:38:
we are often referring to enrichnent as 11: 38:
measured by next generation sequencing. 11: 38:
| would say that one would concl ude 11: 38:

that the single primer extension approach, 11:38:
as inplemented in MARA and agai nst a 11: 38:
hybri di zati on array, denonstrated that 11: 38:
t he approach coul d genotype known 11: 38:
mar kers, particularly, small nunber of 11: 38:
known markers and could potentially yield 11:38:
useful results. 11: 38:
Q Yeah. So really you're not 11: 38:
answering the question again and we m ght, 11: 38:
actually -- | nmean, if we were in front 11: 38:
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of a District Court Judge, we'd break and 11:38:52

we' d have the Judge intervene, because 11: 38: 54
you' re not answering the question. 11: 38: 55

And |I'mgetting a little tired of 11: 38: 57
you creating -- not answering the question 11:38:59
and runni ng around with sonethi ng el se. 11:39: 01

So I'"'mgoing to ask you again. It's 11:39:03
yes or no question. 11:39: 05
Wul d a POSA in 2012 concl ude based 11: 39: 05
on the data in Q AGEN 1006 that the |ocus 11:39:08

specific prinmers in the 250 plex reaction 11:39:12

are enriching for the |ocus -- for the 11: 39: 16
|l oci at all, yes or no? 11: 39: 20
MS. CIPRIANG Objection to 11: 39: 23

form 11: 39: 24

A | believe, |'ve answered the 11: 39: 28
questi on. 11:39: 30
Q No, you have not. 11:39: 30

It's yes or no. | want you to say 11:39: 31

yes or no. That's all | want to hear 11: 39: 33
fromyou. 11: 39: 35
MS. CI PRIANG David, you 11: 39: 35

can't control how he answers. 11: 39: 36

MR. Bl LSKER: Yes, | can. 11: 39: 37
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You can't -- you cannot have a 11:39:38

W tness refuse to answer the

qgquesti on.

Q | f you refuse to answer, | ust
tell me, | refuse to answer. It is a yes
or no question. It's sinple.

Yes or no?

A. |t depends on what you nean
by "enrichment.”

Q Wel I, what do you nean by
“enrichment"?

A. VWhen we' ve di scussed

“enrichnment,” we've discussed enrichment
in the context of next generation
sequenci ng.

So, since there is no next
generati on sequencing here, it is -- you
can't summarize. So | would say --

Q So what -- what |evel of
enrichment is necessary to do sequenci ng
on an Illum na sequencer of the things
that you're | ooking for?

MS. CI PRI ANO  Obj ecti on,

f oundati on.

11: 39: 39
11:39: 40
11:39: 41
11:39:42
11: 39: 45
11:39: 48
11:39: 48
11:39: 50
11: 39: 50
11: 39: 53
11: 39: 53
11: 39: 54
11: 39: 56
11: 39: 57
11: 39: 58
11:39: 59
11: 40: 02
11: 40: 04
11: 40: 05
11:40: 08
11: 40: 10
11: 40: 14
11:40: 15
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A. Coul d you couch that in a --
in terns of a specific experinent that
you have in m nd?

Q Could | couch that -- well,
you're nmaki ng these -- you and your
client are maki ng these generali zed
st at enent s.

VWhat | evel of enrichnment does the
patent require that the library
prepar ati on nethodol ogy achi eve?

A. There's no --

MS. ClI PRIANO. (Objection to
form

A. There's no specific |evel of
enrichment that's outlined.

Q So you've, actually --

you're, actually, saying that the patent,
actually, does not tell you a particular
| evel of enrichnment that's necessary for

soneone to sequence on a next generation

i nstrunent such as an |l lum na sequencer,
correct?

A. If we were to | ook at the
clainms, you -- we would see that

11: 40: 19
11: 40: 24
11: 40: 27
11:40: 29
11:40: 31
11: 40: 33
11: 40: 36
11: 40: 36
11:40: 38
11: 40: 40
11: 40: 44
11: 40: 44
11: 40: 44
11: 40: 45
11: 40: 47
11: 40: 48

11: 40: 52
11: 40: 54
11: 40: 58

11:41: 03
11:41: 04
11:41: 06
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enri chment occurs through the
anplification process that uses the
uni versal adaptors.

Q Agai n, not an answer to the
questi on.

Is there a quantitative nunber
| evel of enrichnment that's required?

A. There is no threshold that |
recall in the patent that speaks to this
I ssue.

| believe that as outlined in the
cl ai med i nvention, because of the
specificity of the primers and the use of
the universal primers for anplification,
you are largely able to allocate the
sequencing reads to the targets of
I nterest.

Q In an |1l um na sequencer,

even if 95 percent of the reads are things

that you're not interested in, are not
the material that you're interested in,
you still can get useful data, correct?
A. It depends --
M5. Cl PRIANO. (Objection to

11:
11:
11:
11:
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11:
11:
11:
11:
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11:
11:
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form

A. It depends on the biol ogical
gquesti on being answered -- being asked.

Q Well, 95 percent of the reads

that you're getting are not what you're
| ooking for and only 5 percent are.

An |1 lum na sequencer will stil
function and you can still get useful
date off of that, correct?

A. It depends on the biol ogical
guesti on.

As |'ve stated before, in our work
on anci ent DNA, for exanple, you care so
much about that precious sanple, that
you're willing to throw away a | arge
ampunt of the data.

Q So, for exanple, Neandert hal
DNA is nore inportant than DNA that's
related to a cancer nutation that people
are going to treat nodern day; is that
what you're saying?

A. That's not what | said.

| said it depends on the biol ogical

gquestion and the notivation of the

11:
11:
11:
11:
11:
11:
11:
11:
11:
11:
11:
11:
11:
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11:
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i nvesti gat or. 11:42: 56

Q | mean, you, in fact -- with 11:42: 57
the ancient DNA, | nean, you, in fact, are 11:42:59
aware that when they created the first 11:43: 02
draft of the Neanderthal genone, that up 11:43: 04
to 95 percent of what they put on an 11: 43: 07
|11l um na sequencer was stuff |ike mcrobe 11:43:10
DNA, other things that they didn't care 11:43: 14
about at all, correct? 11:43: 16

A | -- 1"ve nentioned this 11:43:19
multiple tines into the deposition. [It's 11:43:20
the specific applications in interest. 11:43: 23

So, in that case, not a |lot of 11: 43: 26
Neanderthals. You spend a | ot of noney 11: 43: 28
and time to generate the library. You 11:43: 30
have sufficient funding. You are happy 11:43: 32
to brut force the question at hand. 11:43: 36

Q | n other words, even know ng 11:43: 38
going in that 95 percent of what you m ght 11:43:41
put onto the Illum na sequencer was not 11: 43: 46
going to be what you wanted, researchers 11:43:48
did not run away from sequenci ng that on 11: 43: 53
an |llum na sequencer, correct? 11:43:55

A. As a first attenpt at a 11:43: 57
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Neanderthal draft genone, that was the 11:44:00
case. 11: 44: 02
They al so spent a lot of tine 11:44:03
i nproving library prep to increase the 11: 44: 05
yield on -- of the endogenous DNA. 11: 44: 07
Q So |'mgoing to pass you 11:44:13

what's been marked as Q AGEN Exhibit 1102. 11:44:15

(Deposition Exhibit Q AGEN 11:44:15

1102, article titled, "A Draft 11: 44: 15
Sequence of the Neandert al 11:44: 15
Genone, " was previously marked 11:44:15

for identification.) 11:44: 30

Q So you're very famliar with 11: 44: 30

this paper, right? 11: 44: 32
A | amfamliar with this 11: 44: 32
paper . 11: 44: 34
Q In fact, you cited it 11: 44: 34
multiple tinmes, correct? 11:44: 35
A. | have cited it nultiple 11: 44: 36
times. 11: 44: 38
Q And if we turn to Page 2 of 11: 44: 38

Exhi bit 1102, which I'mgoing to call 11: 44: 40

"the Green paper,"” "The Draft Sequence of 11:44:43
t he Neandertal Genone." 11:44: 46
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So this paper was published in 2010,
ri ght?
A It states here that it was

publ i shed 7 May, 2010.

Q And | assune given that it was

publ i shed in 2010, people, actually,
carried out the work well before that,
ri ght?
A The work woul d have been
carried out before the publication date.
Q Probably, at |east, a year or

two before, correct?

A Presumabl y.
Q And in the -- on Page 2 of
Exhi bit 1102, in the section that -- the

m ddl e colum where it says, "Enrichnment
of Neandertal DNA. "

Do you see that?

A. | do.

Q Ni nety-five to ninety-nine

percent "of the DNA sequence in libraries

was derived from nonprimate organi sns,

whi ch are presunably derived from

11: 44: 48
11: 44: 53
11: 44: 53
11: 44: 54
11: 44: 55
11: 44: 57
11:45: 00
11:45: 02
11: 45: 04
11: 45: 05
11: 45: 07
11:45:10
11:45: 11
11:45: 11
11: 45: 16
11: 45: 25
11: 45: 27
11: 45: 28
11: 45: 28
11: 45: 29
11:45: 31
11: 45: 34
11: 45: 37

m cr obes that col onize the bone after the 11:45: 39
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death of the Neandertals," right? 11:45:42
A That's what it states. 11: 45: 44
Q So 95 percent to 99 percent 11:45: 45
of what they were actually going to 11:45: 48
sequence was not even primate genone, it 11: 45: 49
was m crobe genone, right? 11:45:54
A That's what it states. 11:46: 01
Q And they then enriched that 90 11:46:01
-- you know, 1 to 5 percent of the stuff 11: 46: 06
t hey were | ooking for. 11: 46: 09
They then enriched it by enzymatic 11:46: 11
met hods, correct? 11: 46: 17
A That's what it states. 11: 46: 18
Q And the increase that they 11:46: 19
got was only 4 to 6 percent, right? 11: 46: 21
A | don't think that's correct. 11: 46: 24
It's four to sixfold. 11: 46: 26
Q "Four to sixfold." 11: 46: 27
So 4 tines 1 percent woul d be 11: 46: 28
4 percent and 6 tinmes 5 percent woul d be 11:46: 32
30 percent. 11: 46: 36
So what they, actually, ended up 11: 46: 36
putting on an |l um na sequencer was 11: 46: 39
either at the |owest 4 percent of what 11:46: 40
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t hey wanted and at the highest 30 percent 11:46:
of what they wanted, correct? 11: 46:
A. Presumably. We'd need to |ook 11:46:

at the sequencing libraries and what the 11: 46:
actual yield was to get an accurate 11: 46:
deter m nati on. 11: 46:
Q But what this says is what 11: 46:

they put on the -- what they put on the 11: 46:
sequencer in their estimation was 4 to 6 11: 47:
fold increases, which would be between 11: 47:
4 percent and 30 percent, right? 11:47:
A. Again, to answer to that 11: 47:
accurately, | would need to | ook at the 11:47:
actual percentage of non -- of prinmate 11: 47:
DNA, after they had done their enzymatic 11:47:
enri chment. 11:47:
Q So you don't think they | ooked 11:47:

at the sequencing data before they nade 11: 47:
this statenment? 11: 47:
| nean, it's |ike -- 11:47:

A That's not what | said. 11:47:

Q -- what 25 aut hors. 11: 47:

So you think their estimation in 11: 47:

t he paper is, actually, not correct, even 11:47:
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after they thensel ves | ooked at the 11:47:
sequenci ng data? 11: 47:
A. Sir, that's not what | said. 11: 47:

| said, to get a nore accurate -- 11:47:

that the information may well be in the 11: 47:
paper, as to the fraction of the genone 11: 47:
that is primate or nonbacterial after 11:47:
enrichment. |'mperfectly fine with that. 11:47:
Q So you don't really have a 11: 47:
reason to question whether the people who 11:47:
publ i shed this paper were being -- were 11:47:
not bei ng accurate when they said that 11: 48:
they had a "four to sixfold increase" of 11: 48:
sonet hing that started at between 1 and 11: 48:
5 percent, right? 11: 48:
M5. CI PRIANO Objection to 11: 48:

form 11: 48:

A. | have every reason to believe 11:48:

what they wrote here is accurate. 11: 48:
Q Ri ght . 11: 48:

And you're not questioning ny math? 11: 48:
Like, 4 tines 1 percent is 4 percent 11:48:

and 6 tines 5 percent is 30 percent, 11: 48:
correct? 11: 48:
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A Those are accurate statenents. 11:48:26
Whet her sone |ibraries maybe had 11: 48: 28
nore than 30 percent, can't know w t hout 11: 48: 30
| ooki ng at the actual data but, you 11:48: 34
know. . . 11:48: 35
Q Right. And sonme m ght have 11: 48: 36
had | ess than 4 percent, right? 11:48: 37
A. And sonme m ght have |ess -- 11:48: 39
yes, absolutely. 11:48:42
Q But these authors pre-2010 11:48:42
didn't run fromthe hills and say, ah, | 11: 48: 45
can't use why NGS, | have to use an 11:48: 48

Il um na sequencer to sequence this, even 11:48:49

t hough sone of the stuff |I'm putting on 11:48:52

t he machine m ght only be 4 percent of 11:48:53
what | want -- 96 percent is garbage and 11: 48: 56
4 percent is what | want? They didn't 11:49: 00
run for the hills, did they? 11:49: 01

A. As |'ve stated in ny 11:49:02
testinony, there are sone bi ol ogi cal 11:49: 04
guestions that are so interesting that 11: 49: 06
you are absolutely willing to throw many 11:49: 07
resources at the problem This is the 11:49:10
team t hat won the Nobel Prize for this 11:49:13
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work, right. So it was such a fascinating 11:49:15

bi ol ogi cal question that they were willing 11:49:18

to spend years of tinme and effort to get
and i nprove sequenci ng of Neandert hal
genone.

| think that is very different than
whet her one would -- and, you know, use
single prinmer extension targeting based
on the available data to a POSA in 2011,
2012. It's not the sanme question.

Q So, if we go back to Dr.

Br ooks decl aration, which is Tecan 2026.

A. (The witness conplies.)
Q | n Paragraph 14, where he
says, Of targets -- "I thought that the

target-specific primers would bind to
off-target sites at a relatively high
rate, |eading to nonspecific enriched
nucl ei ¢ acid sequences, " right?

We can agree that what they put on
t he sequencer for the Neanderthal genone,
what they put on that sequencer -- there
was a |l ot of nonspecific fragnments that

were put on that people didn't really

11:49: 19
11:49: 24
11: 49: 26
11: 49: 27
11:49: 28
11: 49: 36
11:49: 39
11: 49: 44
11: 50: 27
11:50: 31
11: 50: 36
11: 50: 42
11: 50: 46
11:50: 51
11:50: 53
11: 50: 57
11: 51: 00
11:51: 02
11: 51: 04
11:51: 08
11:51:11
11:51: 15
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care about, correct?

A. That's different enough
target froma single prinmer extension
reaction.

Q Well, 95 -- in sone cases,

96 percent of what they put on the
sequencer was not what they were | ooking
for, correct?

A. That's different than -- |
bel i eve you're confoundi ng the word
"target."

When we're tal king about target and
off target, we're tal king about the
single primer reaction.

In this case, they made a library
of all the extracted DNA fromthe
material. So it's different than
targeted and off target.

Q. Yes.

But what went onto the sequencer --
what Dr. Brooks is saying in the single
primer extension reaction, you' re going
to get anplification of so many

of f-target products, stuff that you're

11:
11:
11:
11:
11:
11:

11:
11:
11:
11:
11:
11:
11:
11:
11:
11:
11:
11:
11:
11:
11:
11:
11:

51:
51:
51:
51:
51:
51:
: 51:
51:
51:
51:
51:
51:
51:
51:
51:
51:
51:
51:
51:
51:
51:
52:
52:
52:
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not interested in, that you're not going
to be able to sequence, it's going to
conf ound the sequenci ng anal ysi s?

That's what he actually says in the
next sentence, right?

A. He doesn't say you can't
sequence it. He says, it's going to
confound the anal ysis.

Q So it's just going to nmake it

alittle nore difficult?

A. Depends on what "confound"
means.

Q Well, what does it nmean to
you?

You claimto be a person of
ordinary skill in the art.

So what does that nean?

A. | would --
Q O is it just nonsense?
A. It's not "nonsense." | never

said it was "nonsense."
| think "confound" can nmean
conplicate. And there are algorithmc

solutions that can yield solutions or

11:52: 10
11:52:12
11:52: 14
11:52: 17
11:52:19
11: 52: 20
11:52: 21
11:52: 23
11: 52: 24
11: 52: 26
11: 52: 27
11:52: 30
11:52: 31
11: 52: 32
11: 52: 32
11: 52: 34
11: 52: 34
11: 52: 34
11: 52: 35
11: 52: 38
11:52: 40
11: 52: 42
11: 52: 44
11: 52: 47
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bounds on sol utions and soneti nes

"“confound” can nmean make uninterpretable.

Q For exanple, in the fragnents
that are created in the SPE library in
Shapero, we, actually, have reference
genones for those, don't we?

We have sonething to map it to,

correct?
M5. CI PRIANO Objection to
form
A. We' re goi ng back to Shapero?
Q Yes.
A. Okay. Could you just ask

your question again, please?

Q. So, in the 250 plex reaction
i n Shapero --

A. Uh- huh.

Q -- the fragnents that are

created using single priner extension,
t hose fragnents that are supposed to be
created, hopefully, enriched --

A. Uh- huh.

Q -- for, we actually have a

reference to map agai nst, correct?

11:
11:
11:
11:
11:
11:
11:
11:
11:
11:
11:
11:
11:
11:
11:
11:
11:
11:
11:
11:
11:
11:
11:
11:
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A. We do have a reference to map
to and you have an expectati on of what

the reaction will do, because you can

digitally look for the expected cut sites

11: 53: 38
11: 53: 39
11: 53: 46
11: 53: 49

and the cut sites that are within a given 11:53:53

di stribution. O course, there is 11:53: 55
variation in the cut sites. 11: 53: 57

But putting that aside, you have a 11:53: 58
starting expectation of where the SNPs 11:54: 02
that you're targeting and the genomc 11:54: 09
context in which they occur. 11:54:14

Q So given that you have 11:54: 15
sonet hing to map agai nst, does that nake 11:54:16
t he sequenci ng anal ysis easier or harder, 11:54:18
as conpared to de novo sequenci ng, where 11:54: 21
you have nothing to map to? 11:54: 25

A. | woul d have to say that the 11: 54: 27
de novo problemis a harder problem 11: 54: 29

Q Okay. So, in the Neandert hal 11: 54: 31
sequenci ng exanple, the -- | don't 11:54: 37
remenber the nunber -- 1102, these people 11:54:39

won the Nobel Prize | assune because there 11:54: 46

had not been a draft of the Neandert hal

genone prior to their work, correct?

11: 54: 48
11:54: 50
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A. No. But they used the human
genone as a scaffol ding assenbly.

Q Whul d you say that the human
genone was as good -- like, as accurate
to map to as what the genone for the 250
pl ex, as represented in the MARA paper
woul d -- which would have been nore
accurate to map to, the genone that was
known for the SNPs in the MARA paper or
t he human genonme conpared to the
Neandert hal genone?

A. | woul d say the human genone
conpared to the Neanderthal genone
because it was a reference genone that
was several years |later

Humans and Neanderthal s are
98 percent identical. So you'd be able
to map the reads.

Q So you're saying using the
human genonme as a reference for the
Neandert hal genone was, actually, easier
t han mappi ng the SNPs that had al ready
been characterized in the MARA paper

woul d be -- when doing --

11: 54: 54
11: 54: 56
11: 54: 58
11: 55: 00
11: 55: 02
11: 55: 07
11:55: 11
11:55:13
11:55: 14
11: 55: 17
11: 55:19
11:55: 20
11: 55: 22
11: 55: 23
11: 55: 26
11:55: 31
11:55: 33
11: 55: 35
11: 55: 36
11:55: 38
11: 55:41
11: 55: 44
11: 55: 47
11: 55:51
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A. No. 11: 55:

Q -- sequenci ng anal ysis on an 11: 55:

NGS i nstrunent ? 11: 55:
A VWhat | said was that the 11: 55:
reference genome woul d have been a better 11:565:
ref erence genome and mappi ng -- again, 11: 55:
at the tine they're using the |Illum na 11: 56:
sequencing with a certain read size. 11: 56:
VWhen you're tal king about mappi ng, 11: 56:

in the context of Shapero, it would 11: 56:
depend on what you're using to generate 11: 56:
t he sequenci ng read. 11: 56:
So, if you're, certainly, using NGS 11: 56:

at the time, that would have been a nearly 11:56:
i npossi bl e probl em 11: 56:
Q Well, there really -- | nean, 11: 56:

NGS at the tinme in 2005. Let's go to 11: 56:
2010. 11: 56:
So, in 2010, using NGSto map to 11: 56:

t he Shapero reads -- 11: 56:
A. Using the sanme reference 11: 56:
genonme? 11: 56:
Q Using the SNPs that had 11: 56:

al ready been characterized by Shapero and 11:56:
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Affymetri x.

A. Are you using the sane
reference genone, as Neanderthal, or are
you using the --

Q Wy woul d | used the
Neandert hal reference genone?

A. No, no. |'m saying the sane
version of the human genone that they're
mappi ng to, all things being equal.

Q Either it could be the sane
-- | nean, it could be what's been
deposited or Affynetrix had, actually,
publ i shed the sequences of those SNPs
that they were characterizing, right?

| mean, those were known and they
wer e mapped agai nst - -

A At the tine -- based on the
mappi ng at the tine of the human genone.
But you were using ABI 37/30 |ong reads
to characterize, right? Those are nuch
| onger reads.

Q And, actually, ABI reads -- |
nmean, you've said that Sanger sequencing

iIs the "gold standard."”

11: 56: 43
11: 56: 44
11: 56: 46
11: 56: 48
11: 56: 49
11: 56: 51
11: 56: 52

11: 56: 55
11: 56: 58
11: 57: 00
11:57: 02
11:57: 07
11: 57: 09
11: 57: 10
11:57:12
11:57: 13
11: 57: 15
11: 57: 16
11:57:19
11:57: 22
11:57: 24

11: 57: 28
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So, | mean, those are going to be 11: 57:
pretty accurate, aren't they? 11:57:
A. If they're -- if you're -- 11:57:

you' ve got 500 to 700 base pair reads. 11: 57:
(St enographer clarification.) 11: 57:

A. 500 to 700 base pair reads. 11: 57:

Q You do not dispute that by 11:57:

2010 peopl e could sequence on an Illumna 11:57:
i nstrument and even with as nuch as 11:57:
95 percent of the reads not being things 11: 58:
that they were interested in still get 11: 58:
useful sequencing results, correct? 11:58:
A Dependi ng on the biol ogi cal 11: 58:
guesti on bei ng asked. 11: 58:
Q. Yes, right? 11: 58:

A. Depending -- if -- if you're 11: 58:
trying to sequence the Neanderthal genonme 11:58:
and you're willing to throw away, you 11: 58:
know, 95 percent of the reads and do 20 11: 58:
times as nuch sequencing, then you can, 11: 58:
you know, obviously, generate a draft 11:58:
assenbly of the human genone -- of the 11: 58:
Neandert hal genone, as evidenced by the 11: 58:
paper . 11: 58:
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Q And are you saying that in 11: 58:

2010 people would not be willing to, say, 11:58:
t hrow away 50 percent of their reads as 11: 58:
garage on an NGS sequencer for sonething 11:58:
i ke SNP detection of cancer genes? 11: 58:
A. | think you -- that's a -- it 11: 58:
depends on the context. |If you're trying 11:58:
to inplement he sonmething clinically, 11: 58:
50 percent of the data being thrown away 11: 58:
m ght not nmeet the threshold of 11: 58:
reproducibility that a clinical |ab 11: 58:
director would require. 11:59:
To ny know edge, there are no 11:59:

i npl ement ati ons of MARA at the tinme for 11:59:
clinical use. So, | think, it's an 11: 59:
I nappropriate conpari son. 11: 59:
At the tinme the work that was being 11: 59:

done was using dual prinmer anplicons or 11:59:
captured using other techniques. 11:59:
Q Do you know of a conpany 11:59:
cal |l ed Natera? 11: 59:
A | do know a conpany call ed 11: 59:

Nat er a. 11: 59:
Q So, back in 2010, when they 11:59:
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were doing their work to detect prenatal 11:59:
mut ati ons or cancer nutations, are you 11:59:
saying they were not using single priner 11:59:
extension to enrich the libraries that 11: 59:
t hey put on next generation sequencers? 11: 59:
A | don't believe | talk about 11: 59:
Natera in ny declaration. Nor have | 11:59:
reviewed rel evant information at that 11:59:
period of tinme. And I'mnot prepared to 11:59:
di scuss whet her Natera m ght or m ght not 11:59:
have been doing at the tine. 11:59:
Q Ri ght . 12: 00:

So your equivocal statenent that no 12: 00:

one was doing it is, again -- 12: 00:
A. No, | said the MARA approach, 12: 00:

as | understand it, was not being used 12: 00:
clinically. 12: 00:
Q So do you think the patent 12: 00:
requires clinical use of MARA to enrich a 12:00:
i brary for next generation sequenci ng, 12: 00:
or would a research use qualify as well? 12: 00:
A The patent does not require 12: 00:
clinical use. 12: 00:
Q Ckay. So all that discussion 12: 00:
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about, it would not be -- it would not be 12:00:
acceptable in a clinical setting to throw 12:00:
away 50 percent of your reads for a 12: 00:
clinical test really has nothing to do 12: 00:
with the patent? 12: 00:
A. You' re aski ng ne about cancer 12: 00:
genes and before you had asked nme about 12: 00:
its utility. So that's what | was 12: 00:
answeri ng. 12: 00:
Q Ri ght. 12: 00:

And before people developed clinical 12:00:
assays for things |like detection of 12: 00:
mut ations in cancer, researchers actually 12:00:
perfornmed the nmethodol ogies to devel op 12: 00:
t he assays, right? 12: 00:
A. | would agree with -- 12: 00:

MS5. CI PRIANO Objection to 12: 00:

form 12: 00:

A. Wul d you state the question 12: 00:
again, or could we have read back? 12: 00:
Q Bef ore soneone devel ops a 12: 01:
clinical test for sonmething |ike detection 12:01:
of SNPs and cancer nutations where you 12: 01:
said it would not be practical to throw 12: 01:
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away 50 percent of the reads, before 12: 01:
soneone actually devel ops a clinical 12: 01:
test, researchers, actually, do research 12: 01:
on the assay to try to optim ze it, 12: 01:
correct? 12: 01:
A. | woul d agree with that 12: 01:
statenent. And what | said was it m ght 12: 01:
not be acceptable to a clinical |ab 12: 01:
director, if | recall. 12: 01:
Q But it would be acceptable 12: 01:

for soneone devel oping in the devel opnent 12:01:
stage of a clinical test to potentially 12: 01:
t hrow away 50 percent of their reads? 12:01:
A. Dependi ng on the biol ogi cal 12: 01:
guestion, you may be willing to do 12: 01:
addi ti onal sequencing as necessary to 12: 01:
achi eve the coverage that you seek for a 12: 01:
bi ol ogi cal question of interest. 12: 01:
MR. Bl LSKER: Now, | don't 12: 01:

know what you want to do. |I'm 12: 01:

fine to keep going. I'mreally 12: 01:

not hungry. Your call. Leave it 12: 01:

to you guys what you want to do. 12: 02:

THE STENOGRAPHER: You want to 12:02:
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go off the record? 12: 02:

MS. ClI PRI ANO. Yeah, let's go 12: 02:

of f the record. 12:02:
(There is a discussion off 12: 02:

the record.) 12: 02:
(Lunch recess taken 12:02 12: 02:

to 12:35 p.m) 12:13:

Q Dr. Bustamante, fromthe tine 12: 36:

when PCR started being used at high rates, 12:36:
let's say, md '80s, up to even present 12: 36:
day, short of actually sequencing, how do 12:36:
peopl e that are using PCR determ ne 12: 36:
whet her they have obtained the anplicon 12: 36:
that they are trying to obtain using the 12: 36:
PCR primers? 12: 36:
A. So there are nmultiple ways to 12: 36:

do so. As you stated, sequencing would 12: 36:
be the gold standard. 12: 36:
You could al so use probes to the 12: 36:
known sequence and seeing on a job whether 12:37:
you' re obtaining the fragnent that you 12: 37:
think you're obtaining. And if you have 12: 37:
t he known sequence and aren't sequencing, 12:37:
you can al so use features of that running 12:37:
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al ongsi de the known sequence to see 12: 37:
whet her you're migrating, say, on a gel 12: 37:
at the sane | ocation. 12: 37:
(St enographer clarification.) 12: 37:

A. On a gel at the sane location. 12:37:

Q | wasn't sure | understood 12: 37:

what you said. 12: 37:
So | understood you said running it 12: 37:

"on a gel," but you said you use probes 12: 37:
also to run on a gel. 12: 37:
A. Well, | was saying you could 12: 37:

-- for exanple, if you are looking to 12: 37:
anplify a 300 base pair region and you're 12:37:
running a | adder, you can see whet her 12: 38:
you're getting a band at the location you 12:38:
expect. You can cut out that band. 12: 38:
That's when you woul d, you know, 12: 38:
potentially sequence. You coul d, 12: 38:
obvi ously, also use, you know, an 12: 38:
anti body that has the sequence that 12: 38:
you're interested in to react and see 12: 38:
whet her you're binding at the | ocation 12: 38:
you expect so... 12: 38:
Q Alright, | get it. 12: 38:
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| thought | was understandi ng you 12: 38:
saying, like, the running on the gel was 12: 38:
i nked to a probe. 12: 38:

But, actually, probing it is a 12: 38:
separate issue? 12: 38:

A. It a separate approach. 12: 38:

Q "“A separate approach." 12: 38:

Alright. So running on a gel was a 12: 38:
comon way and it's still a common way 12: 38:
today to nake a determi nation as to 12: 38:
whet her your PCR reaction is giving you 12: 38:
t he anplicon you want? 12: 38:

A At | east, you know, to a 12: 38:
first order. If you get a single band 12: 38:
and it's the right size and only thing 12: 38:
you're getting, then you woul d suppose 12: 39:
that you've gotten the target of interest. 12:39:

Of course, if your off target is the 12:39:
exact sane size, then you m ght confound 12: 39:
that. But, in general, your off target 12: 39:
is different sizes and your on target -- 12: 39:
t han your on target, then you would get, 12: 39:
you know, two bands on the gel versus one 12:39:
or multiple bands on the gel. 12: 39:
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Q And when you tal k about off 12:39: 32
target -- so, like, in the single priner 12: 39: 38
extension situation, if you tal k about 12: 39: 40

the single primer being off target, are 12: 39: 43
you referring to mss primng, so it's 12:39: 47
| andi ng sonmewhere on the fragnent of 12:39: 50

interest in the wong place and creating 12: 39: 53

an anplicon fromthat? 12: 39: 57

A There are nmultiple sources of 12:40: 03
off-target material. | would suggest 12: 40: 07
that one of the primary off-target 12:40: 13

products woul d be anot her genom c regi on 12:40: 17
that shares honol ogy with the target 12:40: 21
region of interest. So you're getting 12:40: 23
anplification of both of the regions, or 12: 40: 27
if there is nore than two regions, the 12: 40: 31
plurality of regions that it could bind 12: 40: 34
to. 12: 40: 39

(St enographer clarification.) 12: 40: 39

A It could bind to. 12:40: 39
Q Alright. So let's stop with 12:40: 39
t hat one. 12: 40: 41

Woul d you actually call that a m ss 12:40: 41
primng event, if the prinmer is |anding 12:40: 43
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on not only the thing that you knew about

that it was supposed to |land on, but

anot her region which is, essentially, a

col | apse, as you've used it, which has

12: 40: 45
12:40: 49
12: 40: 51
12: 40: 53

the sanme honology and it's binding to that 12:40:55

as well?
A | didn't use --
M5. CIPRIANO. (Objection to
form
THE W TNESS: Sorry.
M5. Cl PRIANO. (Objection to
form
Keep goi ng.
A | didn't call it "mss
primng."

You asked ne about "m ss primng."

Q Yeah, but in your answer you

referred to that.
Sois --

A. No.

Q -- that a mss primng event,

when the single primer in a single priner

12: 40: 58
12: 40: 59
12: 40: 59
12:41: 01
12:41: 01
12: 41: 02
12: 41: 02
12:41: 03
12: 41: 03
12: 41: 05
12: 41: 06
12: 41: 08
12: 41: 09
12:41: 09
12:41: 09
12:41: 11
12:41: 13

ext ensi on reaction binds or hybridizes to 12:41:16

not only like what you think it's going

12:41: 20
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to bind to but also binds and prinmes a

regi on, which shares honol ogy with what

you knew about, is that a mss prine?

A. Ckay. So, in ny answer, |
meant to convey -- |I'msorry, if | wasn't
clear -- that we can imagi ne the prinmer

binding to the target of interest and a
nucl eotide fragnent that contains the
true target of interest, as well as
addi ti onal fragnments where the prinmer
shares -- where the priner binds because
the region shares honol ogy with the
target of interest. That would not be,
as you're indicating, a mss primng.

Q Okay. So that would not be a
m ss prinme event?

A As you're defining "m ss
primng" -- | believe you asked ne about
"mss primng" being in the sanme region
of interest but not necessarily at the
target of the supposed -- the
hypot hesi zed target of the priner.

Q Woul d you call that an

of f-target event?

12: 41:
12: 41:
12: 41:
12: 41:
12: 41:
12: 41:
12: 41:
12: 41:
12: 41:
12: 41:
12: 41:
12: 42:
12: 42:
12: 42:
12: 42:
12: 42:
12: 42:
12: 42:
12: 42:
12: 42:
12: 42:
12: 42:
12: 42:
12: 42:
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A | would call that an
"of f-target event."
Q And, again, going froma

mapped genone and pl aces where there's a

12:42: 31
12:42: 32
12:42: 47
12: 42: 48

| arge anmount of honol ogy shared, you said, 12:42:51

approxi mately, 85 percent of the genone,

12: 42: 53

that's not sonething that you worry about? 12:42:55

A. And that's -- | would --

again, what | neant to convey and to be

12: 42: 58
12: 43: 01

specific is that at about the tine of the 12:43:04

invention, as | recall, if you're using
I11um na paired end sequenci ng, say,
using 75 base pair reads, you can

uni quely map to reference genone about
85 percent of the tine.

The | onger the reads, paired end
versus single end, you know, the
uni queness to which you can nmap.

Q And woul d you al so say that
using a conputer programto design your
single primer and a single priner
ext ensi on reaction when you have a nmap
genonme and then you can use BLAST to run

the experinment digitally that, at |east,

12: 43: 09
12:43: 15
12:43: 18
12: 43: 21
12: 43: 22
12: 43: 28
12: 43: 30
12: 43: 34
12: 43: 36
12: 43: 37
12: 43: 42
12:43: 44
12: 43: 46
12: 43: 50
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85 percent of the time you're going to 12: 43:
not need to worry about an event where 12: 43:
the single prinmer anneals to what you're 12: 44:
| ooking at and is not annealling to sone 12: 44:
ot her region of honology that's close? 12: 44:
MS. ClIPRIANO. Objection to 12: 44:

form 12: 44:

A. | f you could sinplify the 12: 44:
question, |'d appreciate it. 12: 44:
Q Again, tell nme what you don't 12: 44:
under st and about it? 12: 44:
A. It was a rather |long question. 12:44:

Q Yeah, well, sonetinmes when you 12:44:

need to get all the facts in, it can be 12: 44:
| ong. 12: 44:
So what -- 12: 44:

A Okay. 12: 44:

Q -- don't you understand? 12: 44:

A. "' mjust asking if you 12: 44:

woul dn't m nd restating the question. [|f 12:44:
not, we can... 12: 44:
Q So we tal ked about priner 12: 44:

desi gn back at the tinme of MARA and |ater 12:44:
in 2010. 12: 44:
Page 190

53
56
00
03
09
12
13
14
16
18
20
21
23
24
27
27
27
28
28
30
32
32
34
36

Veritext Lega Solutions
Caendar-CA @veritext.com 866-299-5127

QIAGEN Exhibit 1120

Page 190



© 00 N oo o b~ wWw N B

O T T o
o A W N P O ©O 00 N O 0o~ W N+, O

CARLOS D. BUSTAMANTE, Ph. D.

And peopl e used comrercial conputer 12: 44:
prograns like Priner3 to design priners, 12: 44:
right? 12: 44:

A. Yes. 12: 44:

Q And they, also, had reference 12: 44:
human genones, right? 12: 44:

There was a reference human genone 12: 44.
bet ween 2005 and 2010, right? 12: 44:

A. Yes. 12: 44:

Q So, after they designed their 12: 44:
prinmers, they can actually BLAST it 12: 44.
agai nst reference genone and make 12: 45:
determ nati ons based on the stringency of 12:45:
their hybridization conditions in an 12: 45:
ext ensi on reaction, what the |ikelihood 12: 45:
of binding to places not only that they 12: 45:
want but other places which m ght share 12: 45:
honmol ogy, right? 12: 45:

A. |'d agree with that. 12: 45:

Q And based on those facts, is 12: 45:
there a quantitative nunber that -- would 12:45:
85 percent be a likely estimation of the 12: 45:
anmpunt of tinmes that it would bind only 12: 45:
to what you want, as opposed to binding 12: 45:
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to places in the genone which share 12: 45:
sim | ar honol ogy? 12: 45:
A. | don't believe 85 percent 12: 45:
woul d be a reasonable quantitative neasure 12:45:
for the reason that first priners tend to 12:45:
be shorter than Illum na sequencing reads. 12:45:
Wth Illum na sequencing reads, you're 12: 45:
usi ng paired end mapping. So you're 12: 45:
| ooki ng for -- 12: 45:
Q Alright. Tinme out. W're not 12:45:
tal ki ng about Illum na right now. 12: 46:
We're tal king about in the creation 12: 46:

of the library. So it's not on the 12: 46:
machi ne. 12: 46:
A. | under st and. 12: 46:

My answer about the 85 percent of 12: 46:

t he genone that was accessible, as | 12: 46:
i ndi cated, is based on ny understandi ng 12: 46:
of the state of the art of IIlum na 12: 46:
sequencing at the tine. It neans that 12: 46:
15 percent was not accessi ble. 12: 46:
And you're asking nme about whet her 12: 46:

the prinmers, which are much shorter and 12: 46:
aren't paired end, it's just 30 base 12: 46:
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pairs, are there -- are you able to 12: 46:
reliably get 85 percent of the tine 12: 46:
uni que mappi ng of prinmers onto the 12: 46:
genone. 12: 46:
It depends on the region you're 12: 46:
interested in. It may or may not be. 12: 46:
Vhen Il lumna first came out and 12: 46:

had 36 base pair reads, it, certainly, 12: 46:
wasn't 85 percent of the genone that you 12: 46:
could uni quely map to. 12: 46:
So this question about uniquely 12: 46:
mappi ng based on a reference genone and 12: 46:
what the a priori expectation rely 12: 46:
depends on the technol ogy, depends on the 12:47:
gquesti on and depends on what regions 12: 47:
you're trying to designing paraneters to. 12:47:
Q Alright. So you're saying 12:47:

that the reference genones that were -- 12: 47:
first of all, they weren't created by 12: 47:
11 um na sequencers necessarily. 12: 47:
They were created by the Human 12: 47:
Genone Project and Sanger sequenci ng, 12: 47:
whi ch you' ve called the "gold standard,"” 12: 47:
ri ght? 12: 47:
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So those reference genones -- are 12: 47:

you saying that the reference genones 12: 47:
really only access 85 percent of the 12: 47:
genone to start with? 12: 47:
So you're not starting with a 12: 47:
hundred percent that you' re going to be 12: 47:
conparing to but really only 85 percent? 12: 47:
A And what I'm-- with the 12: 47:

85 percent nunber that | amalluding to 12: 47:
is the unique mappability of the Illumna 12:47:
pair end reads. 12: 47:
Q Alright. And what |I'mtalking 12:47:
about is | have a reference genone -- 12: 47:
A Uh- huh. 12: 47:

Q. -- in let's say 2009, 2010. 12: 47:

Are you saying that the reference 12: 47:
genones that were available in 2009, 2010 12:47:
are only going to identify 85 percent of 12: 47:
t he bases that exist in the genone? 12: 47:
A That's not what | said. 12: 48:

Q Alright. So that's not what 12: 48:

you' re sayi ng. 12: 48:
So the reference genones that were 12: 48:

-- what percentage do you think of the 12: 48:
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genone are represented by the reference

genones that were in existence in 20107

A. |f we're considering both

het erochromati ¢ and euchromatic, a --

It

wasn't fully assenbled and we still had

unmapped regi ons.

| would say that in -- so that
85 percent nunber, just to go back for
noment, is to say that you could map
uni quely to the reference genone
85 percent of the tinme. So that's usi

the reference genonme as the hundred

percent.

a

ng

What fraction of the tinme could you

desi gn, you know, call it 25, 30 base

pair prinmers and they would map uni quely

to the human genonme depends on the
regi ons you're targeting.

Q But you woul d be able to
figure that out.

So, in 2010, if you designed a
primer, let's say, with a 3 prinme end
t hat was 25 nucl eotides, you woul d be

able to use the sequence of that 25

12: 48:
12: 48:
12: 48:
12: 48:
12: 48:
12: 48:
12: 48:
12: 48:
12: 48:
12: 48:
12: 48:
12: 48:
12: 48:
12: 48:
12: 48:
12: 48:
12: 48:
12: 48:
12: 49:
12: 49:
12: 49:
12: 49:
12: 49:
12: 49:
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nucl eotide -- pre-prinme end nucl eotide 12: 49:
primer and conpare it to a reference 12: 49:
genone that existed in 2010 and make a 12: 49:
determ nation of the |likelihood know ng 12: 49:
your stringency conditions that it would 12: 49:
bi nd not only to what you were trying to 12: 49:
hybri dize to but to other regions of the 12: 49:
genone, right? 12: 49:
A. It depends on the 30 base 12: 49:

pair fragnment that you're designing. 12: 49:
You coul d, certainly, BLAST. And 12: 49:

if you found nore than one BLAST hit, you 12:49:
woul d know that it |ikely mapped to nore 12: 49:
than one | ocation. What fraction of the 12: 49:
time do you find two BLAST hits depends 12: 49:
on what you're targeting. 12: 49:
Q But, I nmean -- well, depending 12:49:

on what you're targeting -- |I'm not 12: 49:
asking you how many tinmes it's going to, 12: 49:
actually, map, but you would get an 12: 49:
answer ? 12: 49:
A. And it, also, depends on 12: 49:

whet her you' re tal ki ng about an exact 12: 49:
mat ch of the primer, if you're off by one 12:50:
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or two bases, you know. So you m ght get 12:50:
one top hit and a series of lower hits 12: 50:
and you mght still get primng off of 12: 50:
those [ ower hits. 12: 50:
Q Ri ght . 12: 50:

But you woul d get sone indication, 12: 50:

hey, here's one |ike a hundred percent 12: 50:
honol ogous region and here is a bunch of 12: 50:
regions, which are -- here is one 95 12: 50:
percent honol ogous, here's anot her one 12: 50:
that's 80 percent honol ogous, here's one 12: 50:
that's 70 percent honol ogous. 12: 50:
Even if you had those four, you 12: 50:
could then make a -- a person of ordinary 12:50:
skill in the art and one of the things 12: 50:
they would do is then say, okay, let ne 12: 50:
use the analytical tools that we have 12: 50:
avai |l abl e today with the |ikelihood that 12: 50:
this thing is going to prine to bind and 12: 50:
extend, right? 12: 50:
A. You, certainly, could. If the 12:50:
question was, if | had a set of genes that 12:50:
|"'minterested in and |' m desi gni ng ny 12: 50:
single prinmer extension, those are the 12: 50:
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genes I'minterested in. |I'mgoing to

12: 51: 00

run the reaction, because | need to prinme 12:51:02

in this area, how often am|l going to 12:51: 04
tolerate off-target effects? 12: 51: 07

You know, you may get a | ot of 12:51: 09
off-target effects, cause you're 12:51:12
particularly interested in those genes. 12:51:13
Henogl obin, for exanple, you m ght be 12:51:15
interested in the gl obins. 12:51: 16

Q You could nake a determ nation 12:51:18
or an estimation of what the |ikelihood 12:51: 19
that you're going to hybridize to 12:51: 21
sonet hi ng, quote, "off target," right? 12:51: 23

A. You would get -- you could 12:51: 25
have an a priori estimate based on BLAST 12:51: 27

or other simlarity searches of what other 12:51:31

regions of the genone were simlar. The
degree to which that would lead to
of f-target effects would depend on al
ki nds of conditions, including how you
ran your PCR and what your readout was.
Q Got it.
So let's take that exanple that |

just nentioned to you where |'ve got one

12: 51: 34
12: 51: 38
12:51: 40
12:51: 42
12: 51: 42
12:51: 44
12: 51: 45
12: 51: 47
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that's a hundred percent honol ogy and 12:51:
three which are di m ni shing anmounts of 12:51:
honol ogy, right? 12: 51:
If | saw those four possibilities, | 12:51:
could al so nmake an estimtion of what the 12:51:
size of the anplicon m ght be, right, in 12: 52:
the PCR reaction, right? 12: 52:
A. Not necessarily, because 12: 52:
you're going to bind the universal primer 12:52:
to the fragnent length and it's going to 12: 52:
bind and prine the reaction or, you know, 12: 52:
it wll bind sonme fraction of the tine 12: 52:
and you'll either going to extend or 12: 52:
you're not going to extend. 12: 52:
Q But you coul d make an 12: 52:
estimation, say, a |ower end and an upper 12:52:
end of the size of the anplicons that you 12:52:
m ght get, right? 12: 52:
A. And that would, certainly, be 12: 52:

best done with a dual prinmer design, cause 12:52:
then you'd know where the second priner 12: 52:
I S. 12: 52:
Wth a single prinmer design where 12: 52:

you' re fragnenting and have a universal 12: 52:
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primer, you may not know where the other 12:52: 44
one ends. 12:52: 46

Q Except the other side even 12:52: 46
single primers is anchored by an adaptor, 12:52:49
ri ght? 12: 52: 50

A. It's a -- so you'll know 12:52: 51
they're going to be about the sane |length. 12:52:52

Q I n any event, you have 12: 52: 56
established that a very comon net hodol ogy 12:52: 58
for making a determ nation short of 12:53: 00
sequencing itself -- probably I'd venture 12:53:04
to say the nost common way people in |abs, 12:53:08
actually, do it, to see if using PCR they 12:53:10
got the anmplicon that they wanted is to 12:53: 14
run things on a gel against the |ladder to 12:53:16

see if the anplicons are the size that you 12:53: 20

woul d expect, right? 12:53: 22
MS5. CIPRIANO. Objection to 12: 53: 23

form 12:53: 30

A. As |'ve stated, running a gel 12:53: 30

to assess whether you get the fragnent 12:53: 34
| ength that you expect post-PCR is a 12: 53: 38
standard tool. You m ght also get nore 12:53:42
t han one |l ocus that has the sane |length 12:53: 48
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off of an off target.

But, in general, you get one band
and you're running the | adder and the
product that you know is there, then
that's usually taken as good proof that
you're in the right ballpark. You have
to sequence to be sure, especially if
you' re taking from one species to another
or sonmething simlar.

Q You woul d have an added | ayer
of conpetence if before you did your PCR
you actually did a restriction digest
such that you were predicting certain
sizes of the fragnments, right?

A. You could run those al ong
side as well.

Q So, if you did a restriction
di gest before you added your conmon
adaptor on, that would give you an added

| evel of confidence of what the size of

anplicons m ght be, even in that situation

where we had the dimnishing | evel of
homol ogy, right?

A. Using a restriction digest as

12: 53:
12: 53:
12: 53:
12: 54:
12: 54:
12: 54:
12: 54:
12: 54:
12: 54:
12: 54:
12: 54:
12: 54:
12: 54:
12: 54:
12: 54:
12: 54:
12: 54:
12: 54:
12: 54:
12: 54:
12: 54:
12: 54:
12: 54:
12: 54:

Page 201

52
53
55
00
02
06
08
12
14
15
19
23
26
28
30
31
32
33
36
39
42
44
48
52

Veritext Lega Solutions
Caendar-CA @veritext.com 866-299-5127

QIAGEN Exhibit 1120

Page 201



© 00 N oo o b~ wWw N B

O T T o
o A W N P O ©O 00 N O 0o~ W N+, O

CARLOS D. BUSTAMANTE, Ph. D.

size selection creates what's known as a,

12: 54: 54

you know, reduced representation so you' re 12:54:58

targeting a smaller fragnent -- smaller
fragnent of the genone.

Q Ri ght .

And it gives you a higher |evel of
confidence that you, actually, got the
anplicons that you wanted, because you
can make a better prediction as to what
t he anplicon sizes should be, even using

a common primer that's targeting an

12:55: 01
12: 55: 04
12: 55: 05
12: 55: 06
12: 55: 08
12:55: 09
12:55:10
12: 55: 13
12: 55: 16

adaptor when you run it on the gel, right? 12:55:20

A Except in regions that are 12:55: 23
dupl i cat ed, because you'll also duplicate 12:55:26
the cut sites. So you mght still get 12: 55: 28
the sane cut sites, even in duplicated 12:55: 30
region. 12: 55: 32

Q But in the duplicated region 12:55: 34
situation, that's not really a m ss 12: 55: 36
primng event, right? 12: 55: 38

A. Not what | -- | amtalking 12: 55: 40
about off-target effect -- off-target 12:55:43
bi ndi ng where the primer is binding to a 12: 55: 45
honol ogous regi on. 12:55: 49
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Q So let's turn back to Q AGEN 12:55: 51
1006, which is the Shapero MARA paper. 12: 55: 55
A. Ckay. 12: 55: 59
Q Again, you're quite famliar 12: 56: 03
with this, right? 12: 56: 04
A. | would say I'mfamliar with 12: 56: 05
t he paper. 12: 56: 06
Q You woul dn't say "quite 12:56: 07
famliar"? 12: 56: 09
A. | just said, | was famliar 12:56: 10
wth the paper. 12:56: 11
Q So, if we go to Page 9 of the 12:56: 24
paper | eft-hand col um under "MARA 250 12: 56: 26
pl ex. " 12: 56: 38
A. Uh- huh. 12: 56: 38
Q Do you see that? 12: 56: 39
So one of the things that the 12: 56: 40
authors, these -- | think you 12: 56: 42
characterized them as "experts" at 12: 56: 43

Affymetrix. Actually, much higher |evel 12: 56: 47

of skill than a person of ordinary skill. 12:56:50
Is that right? 1s that how you 12:56: 53
referred to then? 12:56: 55
A. | woul d consi der them experts 12: 56: 55
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in, certainly, mcroarray technol ogy. 12: 56:
Q Okay. So one of the things 12: 57:

that these "experts" in detecting SNPs 12: 57:
using mcroarrays did or one of the 12: 57:
things they said in this peer reviewed 12: 57:
paper was that -- if you go four lines up 12:57:
fromthe left-hand colum, "By 12: 57:
pre-sel ecting robust SNPs, that genotype 12: 57:
accurately by allel-specific 12: 57:
hybri di zati on, we used genotype call 12: 57:
rates as a surrogate for the presence 12: 57:
(successful prinmer) or absence of [sic] 12: 57:
(unsuccessful prinmer) of MARA-generated 12: 57:
target DNA." 12: 57:
Do you see that? 12: 57:

A. | believe, you' ve added "of" 12: 57:

but, yes. 12: 57:
Q Sorry. 12: 57:

So, when it says, "surrogate" -- 12: 57:

i ke, I know what a "surrogate" is in a 12: 57:
parenting situation. 12: 57:
But woul d the use of the word 12:57:
"surrogate” nean that it's stand in for 12: 57:
maki ng the determ nation as to whet her 12: 57:
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there -- and there's single priner

12:58: 01

extension reaction in the 250 plex was on 12:58:05

target, they used the call rates as a
surrogate for making that determ nation?

A. Whet her it's on target -- so
it would, at |east, have on-target
primng. |t may also have off-target
primng. It's not -- it's only speaking
to the on-target primng.

Q When it's on target, is that
enri chment ?

A. In the context of these
patents, when we tal k about "enrichnent,"
we often are using NGS as a neasure. So
it is not "enrichnent” in the sense used
in the patents.

Q Well, has it reduced the
conplexity of the sanple that you're
starting with in the creation of the
l'i brary?

Does the library have nore

conplexity or less conplexity when they

12:58: 08
12:58: 10
12:58: 12
12:58: 15
12:58: 18
12:58: 21
12:58: 23
12:58: 25
12: 58: 28
12:58: 31
12: 58: 32
12: 58: 34
12:58: 40
12: 58: 41
12: 58: 42
12: 58: 44
12: 58: 47
12: 58: 49
12: 58: 49
12: 58: 51

use a single primer extension in the MARA 12:58:56

250 pl ex?

12:58: 58
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MS. CI PRI ANO  Obj ection,

conpound.

A. Coul d you split that question
up for nme, please?

Q Wel |, sure.

They start with a whol e genone,
ri ght?

That's their starting sanple,

right?
A. (No response.)
Q Ri ght ?
A. They start with whol e genones

-- they extract whol e genone DNA.

Q Ri ght .

And i n whol e genone, what do you
have 6 billion nucl eotides about?

A |t depends on whether you're
tal ki ng depl oyed or haploid. But, yes,
you've got two copies of the 3 billion
base pair genone.

Q And at the end of the day

using this MARA process, how nany bases

did they end up creating or having in the

l'ibrary they created?

12:
12:
12:
12:
12:
12:
12:
12:
12:
12:
12:
12:
12:
12:
12:
12:
12:
12:
12:
12:
12:

12:
12:

59:
59:
59:
59:
59:
59:
59:
59:
59:
59:
59:
59:
59:
59:
59:
59:
59:
59:
59:
59:
59:
: 59:
59:
59:
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A. | believe, they gave an
estimate of this in their paper, if |
recall .

Q You can turn to Page 12,

turning mark to Page 12 of Exhibit 1006

12: 59: 51
12: 59: 53
12: 59: 57
13: 00: 00
13: 00: 04

ri ght-hand colum right in the m ddle-ish. 13:00: 06

| can read it to you, if you want.

A. Pl ease go ahead.

Q "This all ows the range of
anneal l i ng tenperatures to be expanded
using a 'touchdown' format," blah blah
bl ah.

During the primary -- sorry.

"This allows the range of
anneal l i ng tenperatures to be expanded
using a 'touchdown' format during the
primary reaction, increasing the
i kel i hood that any given prinmer wll

bi nd specifically to genomic DNA. The

t heoretical sequence conplexity of target

DNA generated by MARA is approximtely

equal to the average |length of the

anplification products nmultiplied by the

| evel of primer nmultiplexing. In the

13: 00: 16
13: 00: 21
13: 00: 22
13: 00: 24
13: 00: 26
13: 00: 28
13: 00: 34
13: 00: 36
13: 00: 38
13: 00: 39
13: 00: 41
13: 00: 43
13: 00: 46
13: 00: 50
13: 00: 53
13: 00: 56
13: 00: 58
13: 01: 01
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case of 4365" nultiplex -- "4365-plex
MARA, this is approximtely 2 nmegabases.
The high density genotyping arrays are
capabl e of handling DNA targets that are
approxi mately 300 negabases of sequence
conpl exi ty?"

So do you see that?

A | do.

Q So, prior to MARA, the nethod
that they used for generating the
libraries reduced the conplexity from
genom ¢ DNA, which is about 6 billion
nucl eoti des down to 300 negabases, which
is 300 times 10th to the 6, which is
what, 300 mllion, right?

A Yeah. Again, the 300
nmegabases here may be referring to the
hapl oi d genone size, but within, you

know, within a factor of two. | believe

13: 01: 05
13:01: 11
13: 01: 16
13: 01: 21
13: 01: 22
13: 01: 25
13: 01: 26
13: 01: 28
13: 01: 28
13: 01: 30
13: 01: 32
13: 01: 36
13: 01: 41
13: 01: 43
13: 01: 47
13: 01: 48
13: 01: 50
13: 01: 52
13: 01: 53

they're probably saying froma 3 gigabase 13:01:56

genone to a 3 neg --
THE STENOGRAPHER: |'m sorry.
l'mnot famliar with the

term nol ogy.
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THE W TNESS: No problem

| apol ogi ze.

A. It is being reduced from
approxi mately, 3 gigabases to,
approxi mately, 300 negabases to about a
tenfold reduction.

Q And the MARA -- so that's,
actually -- you enriched your library in
a sense, you reduced the conplexity of
your library, right?

A. Not of the library, of the
target genone that is being queried.

Q Okay. So, fromyour starting
sanpl e, which is genomi c DNA, you've

reduced the conplexity and you' ve enriched

for your target genone, right?

A. Anot her way of saying it is
about 10 percent of the human genone is
bei ng queried, as part of the Affynetrix

standard array.

Q As opposed to 100 percent?

A. As opposed to 100 percent.

Q And t he MARA net hod reduces
it by a factor of -- where did it go --

13:
13:
13:
13:
13:
13:
13:
13:
13:
13:

13:
13:
13:

13:
13:
13:
13:
13:

02:
02:
02:
02:
02:
02:
02:
02:
02:
02:
1 02:
13: 02:
02:
02:
02:
:02:
02:
02:
02:
02:
02:
1 03:
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hundred, right, a little over a hundred, 13: 03:
ri ght? 13: 03:
A. Sonet hi ng on the order of 13: 03:

t hat . 13: 03:
Q So, from300 mllion down to 13: 03:

2 mllion, right? 13: 03:
A. Yes. And it's not surprising 13: 03:
because the -- | believe the 300 nega 13: 03:
base array has got about a hundred 13: 03:
t housand markers on it and here you're 13: 03:
| ooki ng at about 4,000 nmarkers. So it's 13: 03:
on the order of what you'd expect. 13: 03:
Q So, in the Shapero MARA paper, 13:03:

Q AGEN 1006, they present actual gels, do 13:03:
t hey not? 13: 03:
A. | believe there's a gel in 13: 03:

t he MARA paper. 13: 03:
Q And if we ook at Gel 1A, 13: 03:
right, that's -- so you're there. 13: 04:
A | believe it's | abel ed 13: 04:
“"Figure 2." 13: 04:
Q Oh, I'msorry; "Figure 2(A)." 13: 04:

So, in Figure 2(A), they run a 13: 04:

| adder, right? 13: 04:
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A | see a | adder, what we would 13: 04:
refer to as a |ladder in the first |ane 13: 04:
w th nol ecul ar wei ght. 13: 04:

Q Ri ght . 13: 04:

So in 2(A) up at the very top of 13: 04:
it, there's something that's | abeled -- 13: 04:
right next to the letter (A it says, 13: 04:
"MN" And that |adder shows bands, which 13:04:
approxi mate the nol ecul ar wei ght or 13: 04:
Si zes -- 13: 04:

A. Uh- huh. 13: 04:

Q -- right? 13: 04:

A. Yes. They've got base pairs 13: 04:
to the left. So between a hundred and 13: 04:
750 base pairs are the bands in the |ower 13:04:
hal f of the figure. 13: 04:

Q And that is a very conmon way 13: 04:
to present a gel? 13: 04:

You present a gel with, like -- it's 13:04:
usually on the far |eft-hand side. 13: 05:

You have your | adder, which 13: 05:
i ndi cat es nol ecul ar wei ght sizes, correct? 13:065:

A. | woul d agree with that 13: 05:
st at enment . 13: 05:
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Q And when the Shapero fol ks
submtted this paper for peer review and
it got published, in that colum bel ow
the figure they say that in each -- so
|'m actually, reading in the right hand
colum with the sentence that begins,
"Representati ve secondary universa
anplification products are shown in
Figure 2A. Each of the nine genom c DNA

sanpl es used in MARA show a reproducibl e

smear from 150 to 550 base pairs when the

250 | ocus-specific priners are present.
This result is consistent with the
expected size distribution" products --
"wWith the expected size distribution of
products which ranges from 100 to 500
base pairs, with a nean size of 287 base
pairs," right?

Do you see that?

A. | read that, where it says
that in the paper.

Q So the authors of the MARA
paper said that based on their priner

desi gn and what they were supposed to be

13:
13:
13:
13:
13:
13:
13:
13:
13:
13:

13:
13:
13:
13:
13:
13:
13:
13:
13:
13:
13:
13:

: 05:
05:
05:
05:
05:
05:
05:
05:
05:
05:
05:
: 05:
05:
06:
06:
06:
06:
06:
06:
06:
06:
06:
06:
06:
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targeting and the fact that they did
restriction digests, their prinmers --

their single prinmer that was used --

single target-specific prinmer used in the 13:

single prinmer extension reaction of MARA
shoul d produce fragnents between 10, 500
base pairs, right? That's what they're
representing here?

A. Ensenbl e di stribution of
fragnents, not a single band, as | was
i ndi cating before.

So you have a snear of products.
That snear of products has consisted
across individuals and the snmear of
products may al so contain off-target
ef fects.

Q But this is, actually,
consistent in nine distinct sanples with

what they woul d have expected, right?

A. Wth and wit hout off-target
prim ng.
Q Well, they actually did an

anal ysis of what they shoul d expect

size-wise and this gel that they ran

13:
13:
13:

13:
13:
13:
13:
13:
13:
13:
13:
13:
13:
13:
13:
13:
13:
13:
13:
13:
13:
13:
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shows that their PCR -- the PCR results 13: 07: 30
that they got were, actually, consistent 13:07: 33
wth the anplicon sizes that they would 13: 07: 35
expect, which is also consistent with 13:07: 40
their primers primng on target, correct? 13:07:42

A. It's absol utely consistent 13:07: 45
wth their prinmers primng on target and 13:07: 47
could al so be consistent with priners 13: 07: 50
primng off target and giving a size 13: 07: 52
distribution in the sanme range of 150 to 13: 07: 54
550 base pairs, which would be expected, 13: 07: 57
given the restriction digest that's being 13:07:59

done. And if there were honol ogy, you 13:08: 02
sinply replicate those regions. 13: 08: 05
Q. So, even if you know the size 13: 08: 08

of your restriction digest, you think the 13:08:11

honol ogous regions are going to appear in 13:08:17

t he exact sanme region, in honol ogous 13:08: 21
regions in that -- let's just say you' ve 13:08: 23
created, you know, fragnents that are 13:08: 25

bet ween 100 or whatever it said, 100 and 13: 08: 31

600 base pairs long and your -- when you 13:08: 38

| ook at that, you see that the region 13:08: 40
that you're targeting is usually |ike 13:08:42
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upstream of the three prime end by a 13: 08:
hundred nucl eoti des, such that you're 13: 08:
al ways going to get fragnents that are 13: 08:
about 500 base pairs | ong. 13: 08:
Are you sayi ng the honol ogous 13: 08:
regions are always going to be in the 13: 08:
exactly the same -- 13: 08:
A That's not what | said. 13: 08:

MS5. ClIPRIANO. Objection to 13: 09:

form 13: 09:

A. That's a | ong question, No. 1. 13:009:

No. 2, what | said is what they're 13: 09:
reporting here is a size distribution 13: 09:
consi stent with what they expected giving 13:009:
a w de range of product |engths between 13: 09:
150 to 500 base pairs consistent with 13: 09:
on-target primng. 13: 09:
"' m happy to agree with the experts 13: 09:

that this is strong evidence of on-target 13:009:
primng. |If you had off-target primng, 13: 09:
you couldn't rule that out by | ooking at 13: 09:
the size distribution, because those 13: 09:
of f-target products could well be within 13: 09:
this range that you're going to hybridize 13:009:
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agai nst the array.

Q Got it.

So earlier today, | guess, this
nmor ni ng you woul d tal k about off-target
effects, right?

And | always try to bring you back
to let's just tal k about the
target-specific primer binding to or
annealling to where it's supposed to

anneal to, right?

A. Ri ght .
Q When you were referring to
"off-target effects,” | was assum ng you

were referring to nore than just that; is
that fair?

A. That is -- yeah, well, the
primng of a honol ogous region is one
exanpl e of an off-target effect.

Q When you said, "off-target
effects,” were you also referring to, for
exanpl e, primer dinmers?

A. Primer dinmers are anot her
exanmpl e of off-target effects.

Q And a "primer dinmer" is

13:
13:
13:
13:
13:
13:
13:
13:
13:
13:
13:
13:
13:
13:
13:
13:
13:
13:
13:
13:
13:
13:
13:
13:
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sonet hing that people worry about, as they 13:10: 34

mul ti pl ex higher, right?

A. Prime di mers have a higher --

13:10: 37
13:10: 39

as you add nore prinmers to a multiplexing 13:10:46

reaction, you create conbinatori al
possibilities for a higher degree of
primer dinmerization.

Q Ri ght .

And the prinmer dinmer hybridization

13:10: 48
13:10: 53
13:10: 56
13:11: 01
13:11: 01

coul d, actually, give you anplicons, which 13:11: 04

are not things that you want to see,

right?

A. It can give you a plethora of
artifacts.

Q And, as you multiplex and you

woul d conpare the possibility of prinmer

dinmers in a two prinmer system that --

13:11: 07
13:11: 09
13:11: 09
13:11:12
13:11:13
13:11:17
13:11: 21

two target specific prinmers where you use 13:11:24

a forward and reverse target specific
primer, as conpared to a single priner
extension, it's just sinple math as to
what the |ikelihood of the priner dinmers
is going to be, isn't it?

A. As | stated before, the nore

13:11: 27
13:11: 29
13:11: 32
13:11: 35
13:11: 37
13:11: 39
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prinmers you add to the reaction, you 13:11: 40
i ncrease the probability -- the 13:11: 44
possibilities of prior dinmerization. 13:11: 46

Q So, for exanple, just to 13:11: 51

elucidate that a little bit, if we were 13:11: 54

to take -- well, we'll just do it sinply. 13:11:57
So, if we were looking at 1 |oci 13:12: 00
and you were using two target-specific 13:12: 02

primers, one for the reverse, one for the 13:12:05

forward, right, you actually have two 13:12: 06
different priners. 13:12: 09
So, basically, it's one prinmer to 13:12:11
one primer as your possibility for a 13:12:13
primer dinmer, correct? 13:12: 15
A. | think that we can go 13:12:18
t hrough -- 13:12: 23
Q Let's just stick with ny 13:12: 26
gquestion, okay? 13:12: 28
A. Ckay. 13:12: 29
Q Keep it sinple. 13:12: 29
A. Sur e. 13:12: 30
Q So forward and reverse prinmer, 13:12:31
you, essentially, have priners of two 13:12: 31
di fferent sequences. 13:12: 31
Page 218

Veritext Lega Solutions
Caendar-CA @veritext.com 866-299-5127
QIAGEN Exhibit 1120
Page 218



© 00 N oo o b~ wWw N B

O T T o
o A W N P O ©O 00 N O 0o~ W N+, O

CARLOS D. BUSTAMANTE, Ph. D.

You' ve got like a one priner to one 13:12: 32

primer chance of getting a prinmer dinmer, 13:12: 35
ri ght? 13:12: 37
A. | f you have only one priner, 13:12: 40
there is one way to get a priner diner. 13:12: 41
Q Wel |, you have two priners. 13:12: 44
You have a forward priner and a reverse 13:12: 44
prinmer and -- 13:12: 46
A | thought you were asking ne 13:12: 46
about the single primer first. | 13:12: 47
apol ogi ze. 13:12: 49
Q. No, sorry. 13:12: 49
We're tal king about the two priner 13:12: 49
situation -- 13:12:51
A. Ckay. 13:12: 52
Q -- right? 13:12: 52
So you've got two. It's a -- one 13:12: 53

to one -- possibility, even when you have 13:12:54
two prinmers, right? 13:12: 56
Or when you have a distinct forward 13:12: 57

and a reverse, right? 13:12: 59

A | f you have distinct forward 13:13: 02

and reverse, you can get prinmer diners 13:13: 05

across those conbi nati ons. 13:13:10
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Q Okay. And, actually, in a
single loci situation, the math is the
sane for a single prinmer extension
si tuati on.

So you've got one target-specific
primer and you have a comon pri ner,
whi ch usually binds to the adaptor. |
mean, those are distinct, so the math is
t he sane.

It's one prinmer to one prinmner,
ri ght?

A. In the exanple that -- with
the single prinmer extension and the
uni versal prinmer, you have sone
equi val ence to the two prinmer scenario.

Q Ri ght .

The math is, essentially, the sane,

right; possibilities on the math side,

ri ght?
A. | believe that is the case.
Q. Al right. Now, when you go up

to two, the math starts to change, right?

Because if | go up to two now, |'ve

got on the two priner situation, right,

2 13:
2 13:
1 13:
1 13:
113
1 13:
:13:
$13:
:13:
2 13:
:13:
0 13:
0 13:
2 13:
0 13:
:13:
0 13:
2 13:
1 13:
0 13:
0 13:
1 14:
14
14
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where we're using distinct forward and
reverses?

So ny forward prinmer now has the
possibility -- in either of the 2 | oci,
my forward prinmer can potentially form

primer dimers with two distinct priners

on the reverse side, right? So it's one

to two possibility, right?

A. | believe Shapero gave us a
formula in their paper as to how the
pr obl em expl odes with end priner pairs.

Q Ri ght .

So, in that one -- just to keep it
sinple again, right, in the two priner
situation, it's -- for 2 loci, your
forward primer has the possibility of
hitting two distinct reverse priners,
ri ght?

So that's the math, right?

It's got two potential targets,

ri ght?
M5. CI PRIANO Objection to
form
A. Agai n, we can --

13:
13:

13:
13:
13:
13:
13:
13:
13:
13:

Page 221

14:
14:
14
14:
14:
14:
14:
14:
14:
14:
14:
14
1 14:
14
14
14
1 14:
14
14
14
:15:
:15:
15
: 15:

09
12
12
16
19
22
27
31
35
37
40
44
44
46
49
53
55
58
58
59
02
02
05
05

Veritext Lega Solutions
Caendar-CA @veritext.com 866-299-5127

QIAGEN Exhibit 1120

Page 221



© 00 N oo o b~ wWw N B

O T T o
o A W N P O ©O 00 N O 0o~ W N+, O

CARLOS D. BUSTAMANTE, Ph. D.

Q. Yes or no. | nean, we're
keeping it mathematically sinple.

A. l"mtrying to keep up with
your question, sir.

And, as | said, we can also easily
turn to Shapero, who gives us a sinple
formula for how to estimte the nunber of
-- how the nunber of priner pairs grow.

Q So, actually, the single

13: 15: 06
13: 15: 08
13:15:10
13:15:12
13:15:13
13:15: 16
13:15: 20
13:15: 23
13:15: 26

primer extension, as you nultiplex, has a 13:15:28

| ot of advantages, because the math, just
the pure math, are in its favor, as
opposed -- with respect to creating
primer dinmers, right?
M5. CIPRIANO (Objection to
form

A. Coul d you sinply restate the
question for ne, please?

Q. Sure.

In single prinmer extension, is the
mat h nore favorable to avoiding priner
dinmers in single primer extension or in
what you call traditional PCR using two

target-specific prinmers?

13:15: 29
13:15: 31
13:15: 33
13:15: 37
13:15: 38
13:15: 40
13:15: 44
13:15: 46
13: 15: 47
13:15: 48
13:15: 51
13: 15: 55
13:16: 02
13:16: 05
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A | believe Dr. Metzker called 13:16: 06
it a PCRin his deposition or -- in his 13:16: 08
deposi ti on. 13:16:12

But we can call it traditional PCR, 13:16: 13
two prinmer PCR 13:16: 20

It is, certainly, the case that in 13:16: 22
two prinmer PCR, you have nore conbi nations 13:16: 29
of prinmers and so nore opportunity for 13:16: 31
primer dimers than with single priner 13:16: 34
extensi on. \Whether you get there or not 13:16: 36
depends, again, on the nultiplexing of 13:16: 38
the reaction and how things are designed. 13:16:41

The degree of off-target effects, 13: 16: 43
t hough, depends on not just the priner 13:16: 47
di mers but the conbi nation of the prinmer 13:16: 49
di mers and other off-target effects that 13:16: 52
coul d be contri buting. 13:16: 57

Q Okay. In assessing the 13:16: 58
Shapero reference, Q AGEN 1006, did you 13:17: 01
-- let's keep it wwth the 250 plex. 13:17: 06

Did you consider that prinmer dinmers 13:17:08
were adding to off-target effects? 13:17:12

A. Again, | think, in the Shapero 13:17:22

ref erence, because hybridization requires 13:17:26
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a high degree of simlarity to the SNPs

already on the array, the degree of prinmer 13:17:35

dimers is hard to discern, because they're 13:17:42

goi ng to be washed out because they don't

hybri di ze to the array. They're not read 13:17:48

out. In next generation sequencing, they 13:17:49

woul d, certainly, be read out.

Q So, | nean, do you really
think that you did an in-depth read with
an i n-depth understandi ng of the Shapero

paper given that answer that you just

gave ne?
M5. CI PRIANO Objection to
form
A. "' m not sure how to answer

your question, sir.

Q Did you just read this paper
in a cursory fashion, or did you really
dig in?

A. | spent a fair amount of tinme
consi dering the paper.

Q So you spent a fair amount of
tinme.

So is Figure 2(A) in the library

13:17: 31

13:17: 45

13:17: 50
13:17: 51
13:17: 53
13:17: 56
13:17:58
13:18: 00
13:18: 01
13:18: 02
13:18: 05
13:18: 07
13:18: 07
13:18: 09
13:18:12
13:18: 13
13:18: 15
13:18: 17
13:18:19
13:18:19
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preparation step prior to putting it on
the array?

A. Figure 2A is before you've
hybri di zed to the array.

Q Got it.

So, prior to hybridizing to the
array -- so the array has nothing to do
with what's shown in Figure 2(A), right?

A. This is prior to putting it
on the array.

Q Got it.

And your testinony was that reading
this article neither you nor a person of

ordinary skill in the art would be able

to di scern whether the method that Shapero

di scl oses and the data he discl oses gives

any indication of what |evel of priner
diners there are; is that right?

A. | said that the | evel of
primer dimers wouldn't be rel evant,
because you're hybridizing to an array.

Q Alright. So does the paper,
actually, give you any data by which you

can determ ne whether there are priner

:18:
:18:
:18:
:18:
:18:
:18:
:18:
:18:
:18:
:18:
:18:
:18:
:18:
:18:
:18:
:19:
:19:
2 19:
2 19:
:19:
:19:
1 19:
2 19:
:19:
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di ners being fornmed in the 250 plex?

A. I f you' re asking nme about the

gel and whether | woul d expect to see

primer dinmers mgrating further down -

t hat what you're asking ne to opine on
Q |f you want to rephrase the
question, |I'll let you answer that one

| m ght have to have foll owps,

since you're creating your own question.

A. Why don't you ask ne the

gquestion you would i ke ne to answer.

Q Which | did and then you
refornulated it --

A. Ckay.

Q -- as you' ve been doing all

day.

Is there any data in the paper that

shows you that primer dinmers are being
formed in the 250 plex reaction in the
Shapero paper, Exhibit 10067
MS. CIPRIANO (Objection to
form
A. If you' d like to nme answer

gquestion of a specific figure or

?

a

13:19:19
13:19: 26
13:19: 27
s 13:19:29
13:19: 34
13:19: 36
13:19: 37
13:19: 39
13:19: 41
13:19: 42
13:19: 44
13:19: 46
13:19: 48
13:19: 49
13:19: 49
13:19: 51
13:19: 51
13:19: 55
13:19: 58
13: 20: 05
13:20: 10
13: 20: 17
13: 20: 17
13: 20: 24
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interpretation of a figure, |I'mhappy to
do that, or a specific date that are in
t he paper that |'ve reviewed, |'m happy
to answer that question.

Q Do you want me to answer the
gquestion for you?

| nmean, |'m asking you a question
and you're, like, not able to answer it.

It's a pretty sinple question.

Is there any -- and, again, | asked
you whet her you did a cursory readi ng of
this paper and you said, no, you studied
it in-depth. And you're presented as
sonmeone who is expert in this field who
has done a | ot of work.

| nmean, if you've, actually, read it
i n-depth and not just cursorily, can you
point to any data in this paper, which
shows in the 250 plex reaction, prinmer
di mers are being fornmed?

MS. CI PRI ANO  Obj ection,
argunentive, asked and answer ed.

A As |'ve tried to do

t hroughout the day and answer your

13:
13:
13:
13:
13:
13:
13:
13:
13:
13:
13:
13:
13:
13:
13:
13:
13:
13:
13:
13:
13:
13:
13:
13:
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questions to the best of ny ability, in 13: 21:
my read of the paper, the readout through 13:21:
hybri di zation is a key conponent relative 13:21:
to the issue of off-target binding and 13: 21:
ot her potential artifacts. 13: 21:
To the specific question about 13: 21:
primer dinmers, one could | ook at the gel 13: 21:
and one woul d have expected prinmer dinmers 13:21:
to mgrate faster. And so there would be 13:21:
-- if there was a high degree of prinmer 13: 21:
di meri zation, there would be a strong band 13: 21:
near the bottomof the gel. It could have 13:21:
been runoff. | don't know exactly where 13: 21:
they cut off. 13: 22:
But that would be one place one 13: 22:
would find prinmer dinmers, if there were a 13:22:
| arge amount of prinmer dinerization. 13: 22:
Q So given, you know, the length 13:22:

of the primers that are being used in the 13:22:
250 flex, what are the possible size 13: 22:
ranges of prinmer diners that could 13: 22:
possi bly occur in the 250 plex? 13: 22:
A We can turn back to the 13: 22:

begi nni ng of the paper where they give us 13:22:
Page 228

17
19
25
31
36
38
40
43
45
48
53
56
58
00
01
03
06
08
10
14
16
18
21
22

Veritext Lega Solutions
Caendar-CA @veritext.com 866-299-5127

QIAGEN Exhibit 1120

Page 228



© 00 N oo o b~ wWw N B

O T T o
o A W N P O ©O 00 N O 0o~ W N+, O

CARLOS D. BUSTAMANTE, Ph. D.

t he sizes. 13: 22:
So, | believe, we're |ooking at 23 13: 22:

pl us 25, so 48 base pairs. That would be 13:22:
one priner. 13: 22:
Q So, if primer dinmers were 13: 22:
formed between the prinmers, given the 13: 22:
| engt hs that they have, what are the 13: 23:
possi bl e size ranges? 13: 23:
A. We woul d expect themto 13: 23:

m grate at about a hundred base pairs, 13: 23:
right. They're bel ow a hundred base 13: 23:
pairs. 13: 23:
Q And in Figure 2(A), which is 13: 23:

a gel of run of all the anplicons, do you 13:23:
see a shred of evidence that there are 13: 23:
any primer diners in this? 13: 23:
A | do not -- 13: 23:

MS5. CIPRIANO. Objection to 13: 23:

form 13: 23:

A. | do not see a band. As | 13: 23:
said, | don't know where exactly they cut 13:23:
off. It could be it's runoff. | don't 13: 23:
have reason to believe that. 13: 23:
But, again, | believe, the focus 13: 23:
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here is on the denonstration of the size
product range in the target that they're
| ooki ng at.

There is also no hundred base pair
band, specifically, there that |ights up.
So | don't know to what degree you woul d
be able to see it here.

Q Well, there's a hundred base
pair marker in there, right?

A And there's no band at a
hundred base pairs.

Q Well, there is a hundred base
pai r marker annotated in Figure 2(A),
ri ght?

A. And it's not very bright. So
| don't know if they've run the gel off.
There is no hundred base pair band that |
see on the gel.

Q So you think annotating a
hundred base pairs was just a phantom
thing that they just threwin there for
fun?

A. No, they could have -- again,

you' re asking ne about whether there is

23
1 23:
1 23:
1 23:
23
23
1 23:
23
1 23:
23
23
23
1 23:
1 23:
1 23:
: 24
2 24:
24
: 24
: 24
2 24
: 24
24
: 24
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evidence in the gel for prinmer dinmers. | 13:24:20
don't see evidence. But | also don't see 13:24:23

a band right at a hundred base pair and | 13:24:25

al so believe in many ways it's not 13:24: 28
rel evant because the hybridi zation does 13:24: 30
t he wor k. 13: 24: 31

Q Well, it's relevant to this 13: 24: 32

case, if they're trying to say that prinmer 13:24:33
di mers are causing a lack of enrichnent 13: 24: 36
and you're getting a bunch of stuff that 13: 24: 40
you don't want in single prinmer extension 13:24:42
under the MARA. So that is relevant to 13:24: 44
this case. 13: 24: 46

A Most of what |'ve focused on 13: 24: 46
are the off-target effects due to primng 13:24:47

I n honol ogous regions that |'ve discussed 13:24:50

prior. 13: 24: 53

Q So the, quote, "off target 13: 25: 04
events by targeting in honol ogous 13: 25: 08
regions," you don't call that m ss 13:25:11

primng, right? That's not a term nology 13:25:14

you woul d use, right? 13:25:16

A. | would call it off target -- 13:25:19

off-target anplification or extension. 13: 25: 27
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Q So, just out of curiosity, if 13: 25:
there's this honol ogous region that you 13: 25:
hadn't thought your prinmer was going to 13: 25:
bind to and you did put it on an NGS 13: 25:
machi ne, like, do you think that's -- 13: 25:
t hose are reads that you would throw away 13:25:
that are uninteresting, or would it be 13: 25:
interesting to know that they're 13: 25:
honol ogous regions that hybridizing get 13: 25:
extended by these prinmers that you've 13: 25:
desi gned very specifically to anneal to 13: 25:
very specific regions? 13: 25:

M5. CI PRIANO Objection to 13: 25:

form 13: 25:

A. Coul d you sinplify the 13: 26:
gquestion for ne? 13: 26:

Q Yeabh. 13: 26:

I nmean, would those be conpletely 13: 26:
uni nteresting reads where the priner -- 13: 26:
the single primer binds to honol ogous 13: 26:
regi ons or would they be interesting 13: 26:
reads? 13: 26:

A. It depends on the biol ogical 13: 26:
gquesti on. 13: 26:
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Q Sonetinmes they would actually

be interesting reads?

A. They m ght be. They m ght
not be.
Q The 250 pl ex that Shapero

13: 26: 13
13: 26: 15
13: 26: 15
13: 26: 17
13: 26: 19

records, that's a lot nore nmultiplex than 13:26:23

anyt hing that appears in the '012 or '108 13:26:25

patent; isn't it?

A We can turn to the '012 and
'108 patent and go through it in detail,
if you would like to.

Q | think you said, again, you

spent 2 or 300 hours on this case. You

reviewed the patents relatively recently.

VWhat's the | evel of nultiplex?
A. Can | please get a copy of
the '102 patent, so we can discuss it in

detail and | can nmake sure | can ground

my question -- my answer to your
guesti on?
Q So sitting here off the top

of your head you have no idea what the
| evel of multiplexing is?

A. | want to be careful in

13: 26: 29
13: 26: 30
13: 26: 32
13: 26: 34
13: 26: 35
13: 26: 37
13: 26: 40
13: 26: 43
13: 26: 44
13: 26: 46
13: 26: 49
13:26: 51
13: 26: 51
13: 26: 51
13:26: 53
13: 26: 54
13: 26: 55
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answering of your question, sir, and 13: 26:
accurat e. 13: 27:
Q You don't have to call ne 13: 27:
"sir." That sounds like I'man old man. 13: 27:
(There is a discussion off 13: 27:

the record.) 13: 27:
(Deposition Exhibit Q AGEN 13: 27:

1009, '108 patent, was previously 13: 27:

mar ked for identification.) 13: 27:

MR. BILSKER  You want that, 13: 27:

Li nnea? 13: 27:

MS. Cl PRI ANO  No. 13: 27:

Q We' [l just use the 13: 27:

Exhi bit 1001. The specs are the sane 13: 27:
bet ween that and the ' 108. 13: 27:
A. (The witness reviews the 13: 28:
exhibit.) 13: 28:
Can | also get the '108 patent? 13: 28:

Q It's exactly the same except 13: 28:

for the claims. | think your Counsel can 13:28:
probably represent that. W can try to 13: 28:
keep the paper down. 13: 28:
A. (The witness continues to 13: 28:
review the exhibit.) 13: 28:
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Q But if you don't, maybe |'I|
give you a copy of it as well. |'mjust
telling you it's exactly the sane.

M5. CIPRIANOG. Is there
sonet hing that you wanted to
conpar e?

THE W TNESS: | was | ooking
for one of the exanples.

A (The wi tness continues
reviews the exhibit.)

MR. Bl LSKER: Her e, Li nnea,
you can hand it to him

THE W TNESS: Thank you.

Q The exanpl es are identical
so. ..

A. Yeah, |'mrefreshing ny m nd
-- I'"'mrefreshing ny menory.

And woul d you m nd repeating your
question for ne?

Q Yeah.

What | evel of nultiplexing did the
i nventors show in the '012 and ' 108
pat ent ?

A. | believe that i n one of the

13:

13:
13:
13:
13:
13:
13:
13:
13:
13:
13:
13:
13:
13:
13:
13:
13:
13:
13:
13:
13:
13:
13:
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examples, it's 16 prinmer extension 13: 30:
pr oduct s. 13: 30:
(St enographer clarification.) 13: 30:

A. Si xteen prinmer extension 13: 30:
products. 13: 30:
Q Are you sure you read that 13: 30:

ri ght? 13: 30:
Is it locus 16S and 18 extension 13: 30:
products maybe? 13: 30:
A There's -- no, in the second 13: 30:
exanple, | believe, it's 16 independent 13: 30:
reactions. 13: 30:
(The witness reviews the exhibit.) 13: 30:

Q So "16 i ndependent reactions,"” 13:30:
right, that's not even nultiplexing where 13: 30:
you have a probl em because you're doing 13: 30:
each reaction individually, right? 13: 30:
A. (The witness reviews the 13: 31:
exhibit.) 13: 31:
Q You want to answer that 13: 31:
guesti on? 13: 31:
A G ve nme a nonent. 13: 31:

| believe that the 16 indivi dual 13: 31:
primer extension products are pool ed. 13: 31:
Page 236

16
26
26
26
29
29
30
31
34
35
37
39
45
53
55
56
58
21
26
26
27
29
50
52

Veritext Lega Solutions
Caendar-CA @veritext.com 866-299-5127

QIAGEN Exhibit 1120

Page 236



© 00 N oo o b~ wWw N B

O T T o
o A W N P O ©O 00 N O 0o~ W N+, O

CARLOS D. BUSTAMANTE, Ph. D.

Q After the extension?
A. | believe that is accurate.
Q So you don't really have to

worry about all the problens that the

i nventors clainmd existed in doing your
extension reaction in the same -- in the
sanme soup, right, your nmultiplex
extensi on reactions in the same soup,
when you do the extension reactions

i ndependent | y?

M5. Cl PRIANO. (Objection to

form
A. Gve ne a mnute to ensure
that all of the -- all of the exanples

are as you state.

Q Well, 1I'Il make it easy for
you, alright. | nmean, let's just stick
with Exanple 2.

In Example 2, if you run all of
your extension reactions in separate
tubes, you're not concerned with a
mul ti pl exi ng problem that the patent

purports to solve, which is you' re going

13:31:55
13:31:56
13:31: 58
13:31: 59
13: 32: 01
13: 32: 04
13:32: 07
13:32: 10
13:32: 11
13:32: 14
13:32:15
13:32: 16
13: 32: 26
13:32: 28
13:32: 36
13:32: 37
13:32: 39
13:32: 41
13:32:42
13: 32: 44
13: 32: 46
13: 32: 48
13:32: 50

to get a lot of off-target events, you're 13:32:53
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going to get prinmer dinmers, when you 13: 32: 56
start multiplexing at a high level? 13:32: 59
| nmean, doing each extension 13: 33: 01
reaction in separate tubes kind of 13:33: 03
all eviates that problem right? 13:33: 05
A. | woul d agree with that 13:33: 08
st at enment . 13: 33: 09
Q And that was al ready being 13:33: 09
done by people |ike RainDance. 13:33:10
| nmean, that type of nultiplexing 13:33:13
was al ready done, right? 13:33:15
A |"'m-- the | evel of RainDance 13:33:19
mul tiplexing is not sonething that | 13:33:30

reviewed, as part of this Declaration per 13:33:33

se. But if menory recalls, that that's 13: 33: 37
on the order of about what could be 13:33:41
acconpl i shed. 13:33: 45

Q | mean, even the patent 13: 33: 46

itself in Colum 1 nentions doing PCR in 13: 33:48

enmul si ons, which is Rai nDance. 13:33:51
A. Rai nDance is an exanpl e of 13:33:53
enmul si on PCR. 13: 33: 56
Q Okay. So let's go to Exanple 13: 33: 57

1, which is not solving a problem which 13: 33: 59
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doesn't actually exist in theory. 13:34: 01
So Exanple 1, they're not running 13: 34: 04
themin separate test tubes, but what's 13: 34: 06
the level of nmultiplexing reported in 13: 34: 09
Exanpl e 1? 13: 34: 11
| nmean, | can help you, if you want, 13:34:13

if you don't want to struggle seeing this 13:34:15

for the first tine. 13: 34: 17
You want ne to help you? 13:34:19
A. Pl ease give ne a mnute to 13: 34: 26
refresh ny nmenory on Exanple 1. 13:34: 30
Q So we don't waste a | ot of 13: 34: 37
time, I"'mjust going to direct you to 13: 34: 39

Colum 32, |ike between Liens 10 and 15. 13: 34: 41
A. There are 18 highly conserved 13: 34: 50
sequence bl ocks -- 13:34: 53
(St enographer clarification.) 13:34:53

A. There are 18 highly conserved 13: 34: 54
sequence bl ocks identified across the 16S 13:34:57

genom c | oci . 13: 34: 59
THE STENOGRAPHER: | cannot 13: 34: 59
under st and what you're sayi ng. 13: 34: 59
' m sorry. 13: 34: 59
THE W TNESS: | apol ogi ze. 13:35: 02
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A | believe the nunber is 18. 13: 35: 02

Q Yeah. 13: 35: 05

MR. BILSKER: Yeah, and | can 13: 35: 06

tell you what he said, if you want. 13: 35: 06

He said, | believe, there are 13: 35: 08

18 highly conserved | oci bl ocks 13: 35: 09
across, and then | don't renenber 13:35:13

what el se. 13:35: 15

A 16S. 13:35:16

Q. Across 16S. 13: 35: 17
Alright. So that would be 18 pl ex, 13:35:19
right? 13: 35: 23
A That woul d be accurate. 13: 35: 23

Q And what Shapero is, actually, 13:35:25
reporting on is data related to a 250 13: 35: 28
pl ex, right? 13: 35: 32
A That woul d be accurate. 13: 35: 33

Q A lot nore -- to use the sane 13: 35: 34

word again -- a lot nore -- 250 plex is a 13:35:37
| ot nore conplex than an 18 plex, right? 13: 35:40
A. The degree of conplexity also 13: 35: 47
depends on the differences in sequencing 13:35: 52
reads but, in general, 18 targets are 13: 35:58
easier to differentiate than 250 targets. 13:36:02
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Q Got it. 13: 36:

So one of the things that you did 13: 36:

in your Declaration was you identified a 13: 36:
mul ti tude of papers or, |ike, many papers 13: 36:
that you said would teach a person of 13: 36:
ordinary skill in the art prior to 2012 13: 36:
that there's just no way that you would 13: 36:
ever want to use single prinmer extension 13: 36:
to create a library that woul d be 13: 36:
sequenced on a next generation or 13: 36:
massi vely parallel sequencing, right? 13: 36:
A. | believe, | discuss papers 13: 36:

that have cited MARA, as well as other 13: 36:
literature that teaches away fromthe use 13: 36:
of SPET for -- than detection wi th NGS. 13: 36:
Q Because there's all these 13: 36:
problens that may arise, |ike, you get 13: 36:
off-target primng and extension with 13: 37:
only a single primer, right? 13: 37:
MS. CIPRIANO Objection to 13: 37:

form 13: 37:

A. Coul d you rephrase the 13: 37:
gquestion? 13: 37:
Q. Sure. 13: 37:
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You' re saying a person of ordinary

skill in the art reading all this

13:37: 11
13:37:13

literature that you cited would recognize 13:37:14

that MARA is really not going to be any
good because all these papers discuss all
t he problens that you're going to
encounter, if you use a single priner
extension reaction, right?

A. | believe I've docunented in
my Decl aration a body of literature that
speak to the potential problens with the
MARA t echnol ogy and why it would teach
away from NGS - -

Q Ri ght .
A. -- conbining with NGS
Q And, prior to 2012, it's your

opinion that in order for a person of
ordinary skill in the art to even think
about using sonething like MARA, to
create a library to be sequenced on a

massi vely parallel sequencer, all the

13:37: 17
13:37: 21
13:37: 23
13:37: 24
13:37: 26
13:37: 28
13:37: 31
13:37: 36
13:37: 38
13:37: 40
13:37:41
13:37:42
13:37: 43
13:37: 49
13:37:53
13: 37: 54
13:37: 57
13:38: 00

probl ens that these papers that you cited 13:38:03

have identified would have to be sol ved

bef ore a person woul d even contenpl ate

13: 38: 06
13: 38: 08
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using a library created, for exanple, in 13:38:11

t he 250 plex of Shapero on a massively 13:38: 14
paral | el sequencing platform right? 13:38:17
M5. CI PRIANO Objection to 13:38: 20

form 13:38: 21

A. Coul d you sinplify the 13:38: 21
gquestion for ne? 13:38: 22
Q There are a | ot of problens 13:38: 23

that you believe you identified in all 13: 38: 25

t hese papers that you cited saying single 13:38:27

primer extension is no good for creating 13:38: 29

a library for massively parallel 13:38: 33
sequenci ng, right? 13:38: 35

A. |' ve docunented why there was 13: 38: 36
concern in the literature that using a 13: 38: 38
single primer versus a dual prinmer 13:38: 40
anplicon strategy would be problematic 13:38: 45
for high degree nultiplexing. 13: 38: 47

Q Because you couldn't ensure 13:38: 51

with one prinmer that you'd be on target a 13:38:56

lot of tinmes; is that right? 13:38: 59
A That's one problemthat |'ve 13:39: 02
rai sed. 13:39: 05
Q So you would have to cone up 13:39: 05
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with a nethodology to create your priners 13:39:
in such a way that you would ensure that 13: 39:
they're on target high amounts of tines, 13: 39:
such that you'd create a |ibrary, which 13: 39:
Is sufficiently enriched, to go on 13: 39:
massi vely parall el sequencing platfornmns, 13: 39:
ri ght? 13: 39:
A. Dependi ng on the degree of 13: 39:

mul ti pl exing and the degree of off-target 13:39:
bi ndi ng. 13: 39:
Q Now, in your Declaration, you 13: 39:

did not contest that the enrichnment steps 13:39:
descri bed in the Shapero paper were any 13: 39:
different fromthe enrichnment steps that 13: 39:
are disclosed in the '012 and -- in say 13: 39:
the '012 patent, right? 13: 39:
Just the steps of extension -- well, 13:39:
fragnenting, ligating the adaptor, that's 13:39:
partially duplex, extending with a single 13:40:
prinmer and then anplifying using a priner, 13:40:
which is conplenentary to the adaptor 13: 40:
sequence, and another prinmer, which is 13: 40:
conplementary to the tail of the target 13: 40:
specific priner. 13: 40:
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Those steps are exactly the sanme in
Shapero's MARA, as they are described in
the clains of the '012 patent, correct?

M5. CI PRIANO. (Objection to
form

A. Coul d you restate your
gquestion for ne?

Q No, | can't. W're going to

read it back because --

A. That's fine.
Q -- It was very specific, so
l'isten.

(Wher eupon, the question is
read back as foll ows:

"Question: Now, in your
Decl aration, you did not contest
that the enrichnent steps described
i n the Shapero paper were any
different fromthe enrichnent steps
that are disclosed in the '012 and
-- in say the '012 patent, right?

Just the steps of extension
-- well, fragnenting, ligating the

adaptor, that's partially dupl ex,

13: 40:
13: 40:
13: 40:
13: 40:
13: 40:
13: 40:
13: 40:
13: 40:
13: 40:
13: 40:
13: 40:
13: 40:
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extending with a single prinmer and
then anplifying using a priner,
which is conplenentary to the
adapt or sequence, and anot her
prinmer, which is conplenentary to
the tail of the target specific
primer.
Those steps are exactly the
same in Shapero's MARA, as they are
described in the clains of the '012
patent, correct?")
THE STENOGRAPHER: There
was an objection to form
A. So ny interpretation is that
t he enrichnment step occurs through 1D,
which is the anplification step, using
the universal priners.

Q Yeah.

And the words describes in Shapero
Is exactly the way it's described in the
clainms, which is the anplification step

uses a prinmer, which anneals to the

conpl ement of the adaptor sequence, which

Is created when you extend the single

13:
13:
13:
13:
13:
13:
13:
13:
13:
13:
13:
13:
13:

41:
41:
41:
41:
41:
41:
41:
41:
41:
41:
41:
41:
41:
142
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primer, and a second prior, which anneals 13:42:
to the conplenment of the tail of the 13: 42:
single primer, right? 13: 42:
A | think the difference is in 13:42:
Shapero the m croarray hybridization 13: 42:
perforns a great deal of the enrichnent, 13: 42:
as you're calling it, because you're only 13:42:
hybri di zi ng hi ghly honol ogous fragnents 13: 42:
that bind, specifically, to each of the 13: 42:
two alleles. 13: 42:
Q Alright. 1'mgoing to stop 13: 42:

you, because you're going conpletely off 13: 42:
what the question was. 13: 42:
" mnot tal king about the array. 13: 42:

"' mtal king about the enrichment steps, 13: 42:
before you put it on the array, before 13: 42:
you put it on the sequencing. 13: 42:
"1l make it easy. 13: 42:
There is nothing that in your 13: 42:

Decl aration -- and you can sit here and 13: 42:
| ook at it -- where you chall enge that 13: 42:
any of the steps of the enrichnent are 13: 42:
m ssing in Shapero, correct? 13: 42:
A. Depends on whet her we define 13:43:
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enri chment as including or not including 13:43: 03
the effect of the mcroarray. 13:43: 11
Q The only thing that you 13:43:13

chall enge is that there's not a notivation 13:43:15

to conbi ne Shapero with an actual -- 13:43: 17
A. Sequenci ng. 13:43: 21
Q -- sequencing -- a 13:43: 21
mul ti-parallel sequencing platform 13:43: 24
correct? 13:43: 25
A. | have stated in ny 13: 43: 26

Decl aration that there's no notivation to 13:43:27

conbi ne Shapero with a sequencing 13:43: 29
pl atform 13:43: 31
Q Alright. So, if we consider 13:43: 31

the steps of enrichnment to be 1A through 13:43: 34
1E or, actually, 1A through 1D of the 13:43: 40

012, you have not offered any opinion in 13:43:45

your Decl aration that Shapero does not 13:43: 50
di sclose 1A to 1D, correct? 13: 43: 53
A | would -- | would state that 13:43:55
in nmy Declaration and in the -- 13:43: 57
Q VWhy can't you answer things 13:43:59
yes or no when they're yes or no 13: 44: 01
guesti ons? 13:44:02
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I n your Decl aration, which you have

in front of you, have you offered a single 13:

opi ni on that Shapero does not disclose

El ements 1A to 1D of the '012 patent; yes

or no?
MS. CI PRI ANO  Obj ection.
Cbj ection to form

MR. BILSKER: No, | don't --

we don't need to waste tinme with him 13;:

creating his own questions and

going off and answering. |It's a

strai ghtforward question.

A. As |1've indicated and the
patent states clearly, the enrichnment
step is through the anmplification with
t he uni versal priners.

Q Who car es.

Let's stick to the question,
alright?

Is there anywhere in your
Decl aration, which you said you've now
spent, at l|east, 200 hours on it -- did
you wite your Declaration?

A. Yes, | wote ny Declaration
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in collaboration with the attorneys and, 13:44: 48
particul arly, around the |legal matter. 13:44:51
Q During the breaks, have you 13:44:52
di scussed any of your answers to the 13:44: 53
gquestions that would come up? 13: 44: 55
A. Absol utely not. 13: 44: 56
Q So, in that Declaration, which 13:44:57

you claimthat you' ve coll aborated on and 13:44:58

created, is there anywhere in there where 13:45:01

you say Elenments 1A, 1B, 1C, or 1D are 13:45: 03
not present in Shapero; yes or no? 13:45: 08
A. Not as you're asking. 13:45:10
Q Okay. See that was easy, 13:45:11
right? 13:45: 13
I f you just answer the question, 13:45: 14
we'll get out of here a | ot quicker. 13:45: 15
And it's 1A to 1D in Shapero -- 13:45: 17
t hose el enents, which you say Shapero -- 13: 45: 21
there's all these problens and people 13: 45: 23
woul d know there's a | ot of off-target 13: 45: 24
events and, therefore, because there's 13: 45: 26
of f-target events, they would not even 13: 45: 29

contenpl ate using that library created by 13:45:34
Steps 1A to 1D to place it on a 13:45: 36
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mul ti-parallel sequencing platform right? 13:45:40

MS. CI PRI ANO  Obj ecti on.

Q Because there are all these
problens in all these articles that you
know have identified, right?

M5. CI PRIANO Objection to
form

A. And the fact that nobody
actually did it.

Q Alright. So where in the
patent do you see any information on any
data, any new technologies that tells a
person of ordinary skill in the art how
to solve all these problens that you
claimexisted in single primer extension,
in creating a library, which is enriched
for your target and does not have al
t hese off-target events?

Show nme anywhere in the patent
where this patent describes how to sol ve
t hose problens that you claimto have
identified.

MS. CI PRI ANO  Obj ecti on,

conpound.

13: 45: 43
13:45: 43
13:45: 45
13: 45: 47
13: 45: 48
13:45: 49
13: 45: 50
13:45: 53
13: 45: 54
13: 45: 56
13: 46: 00
13:46: 04
13: 46: 07
13: 46: 08
13:46: 12
13:46: 15
13:46: 17
13:46: 18
13:46: 19
13:46: 21
13:46: 23
13: 46: 24
13:46: 25
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A. Coul d you break that question
up for me?
Q Where -- so you've identified
all these problenms with single priner

extension that would | ead a person of

ordinary skill in the art readi ng Shapero

not to use it on a nulti-parall el
sequenci ng platform

And | am asking you where in the

patent is there any data or new technol ogy

or new techni ques that conveyed to a

person of ordinary skill in the art that

all these problens that you've identified

have been sol ved by what's disclosed in

the '012 patent?

MS. CI PRI ANO  Sane objection.

A So, in practicing the '012
patent, because of the design of the
system as described in Steps 1 through
D, the products that are nmade accessible
for sequencing are enriched for the
target sequencing of interest.

Q It's the exact sanme steps as

what Shapero di scl oses.

. 46:
. 46:
. 46:
. 46:
. 46:
. 46:
. 46:
. 46:
. 46:
. 46:
. 46:
. 46:
. 46:
. 46:
. 46:
D47
147
D47
D47
D47
147
147
D47
D47

Page 252

28
29
30
32
34
36
37
40
41
44
47
51
53
55
58
01
04
06
15
19
23
25
26
28

Veritext Lega Solutions
Caendar-CA @veritext.com 866-299-5127

QIAGEN Exhibit 1120

Page 252



© 00 N oo o b~ wWw N B

O T T o
o A W N P O ©O 00 N O 0o~ W N+, O

CARLOS D. BUSTAMANTE, Ph. D.

So what have they changed from what
Shapero discloses to make the enrichnment
t hat occurs by follow ng the exact sane
steps now performed well where Shapero
woul dn't performwell? What difference?

M5. CI PRIANO Objection to
form

A As |'ve stated, in the
enbodi rent of the patents, as evidenced
by the NuGEN -- and | discuss in ny
Decl arati on around secondary
consi derations, the product worked.

Q | don't care about that. |I'm
| ooking at the patent, as filed on the
date of its filing.

What in there tells you -- for
exanpl e, what in there tells you how to
design priners in a single priner
extension that are going to perform
better than the prinmers that -- the way
t hat Shaper o desi gned thenf

A (The witness reviews the
exhibit.)

M5. Cl PRIANO. (Objection to

13:47: 30
13:47: 31
13:47: 33
13:47: 35
13:47: 39
13:47: 42
13:47: 42
13:47: 46
13:47:50
13: 47: 57
13:48: 01
13:48: 02
13:48: 06
13:48: 08
13:48:10
13:48: 11
13:48: 13
13:48: 16
13:48: 17
13:48:18
13:48: 20
13:48: 25
13:48: 28
13:48: 28
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form
A. | cannot point to a specific
pl ace in the patent that describes an
I nprovenent in priners per se.

But, as | nentioned, when the

13: 48: 28
13:48: 51
13:48: 54
13:48: 57
13:48: 59

readout of the product is considered, the 13:49:05

t echnol ogy was denonstrated to work.

Q Where is the readout in the
pat ent ?

Do you see any sequenci ng data?

A. There is no sequencing data
that | can point to in the patent.

Q In fact, if you had good
sequencing data at the tinme when you
filed the patent, you would have put it
in there, right?

MS. ClI PRI ANO. Objection,

specul ati on.

A. | didn't wite the patent.
Q Yeah, but you're a person of
ordinary skill in the art opining on it.

Do you see a shred of data anywhere
that tells you're getting good on-target

rates and that your reads are nostly of

13:49: 09
13:49:12
13:49: 14
13:49: 15
13:49: 15
13:49: 16
13:49: 17
13:49:19
13:49: 20
13:49: 22
13:49: 22
13:49: 23
13:49: 24
13:49: 25
13:49: 28
13:49: 28
13:49: 30
13:49: 33
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what you want ? 13: 49:
MS. ClIPRIANO. Objection to 13: 49:

form 13: 49:

Q And | can help you, if you 13:49:
want. There's nothing. But you can go 13: 49:
and | ook yourself. 13: 49:
A. | do not see sequencing data. 13: 49:

Q It's not funny. 13: 49
Because you' ve got one conpany 13: 49:
trying to exclude other conpanies from 13: 49:
maki ng stuff based on an enrichnent 13: 49:
met hod, which is identical to one that 13: 49:
al ready existed, okay? 13: 49:
So | don't want to -- you chuckl ed, 13: 49:

but this is not a | aughing matter. 13: 50:
So | want you to point ne to 13: 50:

anyt hing which shows -- is there a shred 13: 50:
of data anywhere whi ch woul d show t hat 13: 50:
the library you create fromthese steps 1 13:50:
to D performhigh on-target rates? 13: 50:
MS. ClI PRI ANO  Objection, 13: 50:
argunentive. 13: 50:

A Sir, | did not chuckle. | 13: 50:

was taking a sigh, as | took a breath, to 13:50:
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answer your question. 13: 50:
Q That's why we have vi deo npst 13: 50:

of the tinme, because it wasn't a gu-tha 13: 50:
(phonetic). It wasn't a deep breath. It 13:50:
was a chuckl e but whatever. 13: 50:
A. Can you repeat your question? 13: 50:

Q Yeah. 13: 50:

What data in the patent shows that 13: 50:
using Steps 1 to D produces a library, 13: 50:
which is highly enriched with a target? 13: 50:
A. There is no data per se. 13: 50:
There is a description of howto analyze 13:51:
the data to estimate the enrichnment. 13: 51:
Q So it's prophetic, they didn't 13:51:

even do it, did they? 13: 51;
A Vet her or not NuGEN had data 13:51:

at the tinme, | can't speak to that, given 13:51:
that | wasn't at the conmpany. And | 13:51:
don't know. | have what we have before 13: 51:
us to consider. 13: 51:
Q Ri ght . 13: 51:

As a scientist, when you're 13:51:
publ i shing a paper -- or have you been on 13:51:
any patents? 13:51:
Page 256

28
31
33
35
36
44
45
46
49
52
58
00
04
07
10
15
17
21
24
25
26
27
28
30

Veritext Lega Solutions
Caendar-CA @veritext.com 866-299-5127

QIAGEN Exhibit 1120

Page 256



© 00 N oo o b~ wWw N B

O T T o
o A W N P O ©O 00 N O 0o~ W N+, O

CARLOS D. BUSTAMANTE, Ph. D.

A. | have been on nultiple 13:51:

pat ents. 13:51:
Q So, in your patents, if you're 13:51:
purporting to have devel oped sonet hi ng new 13: 51:
and you have data supporting your claim 13:51:
t hat you have sonet hi ng new t hat works 13:51:
well, do you present the data? 13: 51:
A. | would often present the 13: 51:

dat a. 13:51:
Q Cause, you know, in the 13:51:
scientific world, | nean, the data is the 13:51:
proof, right, not just soneone saying, 13:51:
oh, it's going to work, right? 13:51:
A As |'ve nentioned, when we 13: 51:
consi der secondary consi derations -- 13:51:
Q "' m not tal king about that. 13: 51:

A. Sorry. 13:51:

Q Just stick to my question, 13: 52:
right. 13:52:
Data is the proof, right, that 13: 52:
sonmething is actually working, right? 13: 52:
M5. CI PRIANO Objection to 13: 52:

form 13: 52:

A. There are nmultiple papers 13:52:

Page 257

30
31
32
33
36
38
40
43
44
44
47
48
51
53
56
57
59
00
01
02
04
06
07
07

Veritext Lega Solutions
Caendar-CA @veritext.com 866-299-5127

QIAGEN Exhibit 1120

Page 257



© 00 N oo o b~ wWw N B

O T T o
o A W N P O ©O 00 N O 0o~ W N+, O

CARLOS D. BUSTAMANTE, Ph. D.
that we can point to that nake you --

Q In 2012, when this patent is
filed, where is the data that shows that
it's going to work?

A. There is no sequence data
presented in this patent per se.

Q So given that there are al
t hese problens that you claimexisted in
the world that every person of ordinary
skill in the art knows that would send
themrunning for the hills, if you told
them use the MARA enrichment nethod in
Q AGEN 1006 to create a library, which
you're going to sequence on a massively
paral | el sequencer, given all those
probl ens they say is going to send them
running fromthe hills and they woul dn't

even consi der that, what nmakes them

change their m nd by reading this patent?

MS. CIPRIANO Objection to
form
A. The design, as outlined in
t he enmbodi mnent of the clained inventions,

was denopnstrated to work.

13:
13:

: 52:
: 52:
1 52:
1 52:
: 52:
: 52:
1 52:
1 52:
1 52:
: 52:
: 52:
1 52:
1 52:
: 52:
: 52:
1 52:
1 52:
: 52:
: 52:
1 52:
1 52:
: 53:
53:
53:
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Q Where is the data that shows
it's working in 20127

A. As - -

MS. CI PRI ANO  Obj ection,
rel evance.

MR. BILSKER: There is no
court in the world is there an
obj ection in a deposition to
"rel evance, " okay?

MS. CIPRIANO. In the Trial
Practice Guide there is.

MR. BILSKER: And if you don't
think that's relevant to
obvi ousness, | think, you need to
go back and to do anal ysis.

M5. ClIPRIANG. We don't need
to bicker.

MR. BILSKER Well, if you're
trying to coach the witness --

MS. Cl PRI ANO. | "' m not .
Q Go ahead.

M5. CIPRIANG Witten
description is not relevant to the

invalidity in the PTAB proceedi ng.

13:53: 17
13:53:18
13:53: 20
13:53: 20
13: 53: 21
13:53: 27
13:53: 29
13:53: 30
13: 53: 32
13:53: 32
13:53: 34
13:53: 38
13:53: 39
13:53: 40
13:53: 42
13:53: 44
13: 53: 46
13: 53: 47
13:53: 48
13:53: 49
13:53: 49
13:53: 50
13:53:51
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It's not a --

MR. BILSKER We're talking
about obvi ousness.
MS. CI PRIANO  Okay.

A. | believe, |'ve answered your
guesti on.

Q No, you have not.

G ven all the problens that you
claimexist in the world that steers a
person away from creating an enriched
i brary using the MARA nethod, which is
-- you've not offered any opinion that
the MARA nethod el enments that foll ow
Steps 1 to D are any different than
what's claimed in the '012. There's
nothing in your Declaration that says
they're different on that.

What indicates to a person of
ordinary skill in the art reading this
'012 patent, which is Exhibit 1001, what
indicates to themthat Steps 1 to D are
actually going to produce a library
enriched to a |l evel at which you can

sequence on a massively parall el

13:
13:
13:
13:
13:
13:
13:
13:
13:
13:
13:
13:
13:
13:
13:
13:
13:
13:
13:
13:

13:
13:
13:
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pl at f or n? 13: 54:
A. It is nmy understandi ng that 13: 54:

you do not need to have a -- 13: 54:
Q | " m not asking you for sone 13: 54:

| egal opinion. You're not a |awyer. 13: 55:
" mjust asking you, as a scientist, 13:55:

what teaches a person of ordinary skill 13: 55:
in the art that Steps 1 to D are going to 13:55:
work all of the sudden in 2012, but they 13: 55:
don't work when the exact same steps are 13: 55:
descri bed i n anot her paper? 13: 55:
A. | would respectfully put forth 13:55:

that the MARA net hod, as inplenented and 13: 55:
described, is targeted to a set of SNPs 13: 55:
for which you're doing the genotype 13: 55:
readout with the array. 13: 55:
In this case, you are designing a 13: 55:
system for nmultiplexing that makes use of 13:55:
the single prinmer extension and with the 13: 55:
readout of sequencing can be evaluated in 13:55:
terms of the success of on target versus 13: 55:
of f target. 13: 56:
Q Who cares? 13: 56:

In the Brooks Decl aration, he said 13: 56:
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you woul dn't even think of using a 13: 56:
MARA-t ype net hod, because you're going to 13:56:
get so nmuch off-target anplification? 13: 56:
A. We agree. 13: 56:

Q The steps are exactly the 13: 56:

sane in MARA, as they are in the '012 13: 56:
patent, Exhibit 1001, Steps 1A to 1D. 13: 56:
The enrichnment steps are identical. 13: 56:
So why all the sudden are you not 13: 56:

of f target when you follow the steps in 13: 56:
1A to 1D? 13: 56:
VWhy are you not off target there, 13: 56:

but you are off target when you foll ow 13: 56:
MARA? 13: 56:
A. As | indicated, the degree to 13: 56:

off target in MARA can't be assessed by 13: 56:
t he experinents, as described. They may 13: 56:
or may not have off-target effects, okay. 13:56:
Q Well, there is no data in here 13:56:

to assess whether it's on target or off 13: 56:
target either, right? 13: 56:
There's, actually, data in the MARA 13: 56:
paper, which is consistent with it being 13: 56:
on target. There's not a shred of data 13: 57:
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in this patent. 13: 57:
So what woul d make sonebody believe 13: 57:
that, again, given all the problens that 13: 57:
you describe exist in the world, that a 13: 57:
POSA woul d recogni ze all the probl ens 13: 57:
that exist with single prinmer extension 13: 57:
where they would just say, you're going 13: 57:
to get crappy results and not going to 13: 57:
get a good enriched library? 13: 57:
VWhy all the sudden did the exact 13: 57:

sane steps in 2012 with not a shred of 13: 57:
data presented, why would it make a 13: 57:
person of ordinary skill in the art think 13:57:
that a library created by what's cl ai ned 13: 57:
here, those sanme steps is going to work? 13: 57:
A. The purpose of the patent is 13: 57:

not to prove that the nmethod works. It's 13:57:
to protect the idea and disclose the 13: 57:
i nvention and they then marshall evidence 13:57:
as enbodi ed both in the products and 13: 57:
additional scientific publications that 13: 57:
it did work. 13: 57:
MS. ClI PRI ANO. Can we take 13: 57:

a break? 13: 57:
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MR. BILSKER: No, we cannot.

" mgoing to keep going for a few

m nutes and then take a break.

Q You know one of the purposes
of the patent is to enable a person of
ordinary skill in the art to be able to
practice the invention.

So, without having to do a bunch of
experinmentation, just to be able to read
t he patent and nake it worKk.

So given all the problens that you
identify in the world for making single
pri mer extension work, what is described

in the patent that, basically, nowtells

13: 57: 56
13:57: 58
13:58: 00
13:58: 01
13:58: 02
13: 58: 05
13: 58: 06
13:58: 07
13:58: 10
13:58: 12
13:58: 13
13:58: 15
13:58:18
13:58: 20

you that using single primer extension in 13:58:22

steps, which are identical to Shapero's
MARA, what is described in here that
all ows you, a POSA, to now believe, hey,
here is a way to nake it work?
MS. ClPRIANG:  Objecti on,

asked and answer ed.

A. As | believe |'ve answered
al ready, the invention as disclosed in

t he patent gives you a step-by-step

13:58: 25
13:58: 29
13:58: 31
13:58: 35
13: 58: 36
13: 58: 37
13: 58: 42
13:58: 45
13:58: 48
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instruction on how to prepare the 13: 58:
libraries for enrichnment via single 13: 58:
primer extension into next generation 13: 59:
sequenci ng and can be eval uated for 13:59:
success of on-target binding. 13: 59:
Q But the preparation of the 13: 59:
libraries is no different than the 13: 59:
preparation of the libraries as described 13:59:
i n Shapero, right? 13: 59:
Prior to putting it on the array, 13: 59:
prior to putting it on the Illum na 13: 59:
sequencer, those steps are identical. 13:59:
A. | would -- | would say that 13: 59:

t he MARA net hod, as described, is one 13: 59:
exanpl e of the broader SPET, as described 13:59:
in this patent. 13: 59:
Q So, again, given all the 13: 59:
probl ens that you think existed in the 13: 59:
world prior to this patent com ng around, 13:59:
i ke, a person of ordinary skill in the 13: 59:
art reading the Shapero paper, even with 13:59:
the data presented, which is all 13: 59:
consi stent with being on target, what 13: 59:
woul d a person of ordinary skill in the 13:59:
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art reading this patent change, as far as 13:59:
the enrichnent steps, to make it, 14: 00:
actually, work to get an enriched library 14:00:
t hat Shapero does not teach? 14: 00:
A In the Shapero exanpl e, as 14: 00:

we' ve di scussed, you are targeting known 14: 00:
SNPs and readi ng out through 14: 00:
hybri di zati on. 14: 00:
Here you are able to design targets 14: 00:

not only for genotype but for sequencing 14: 00:
and can read out using universal adaptors 14:00:
that are ligated for next generation 14: 00:
sequenci ng. 14: 00:
Q Agai n, the enrichnment steps 14: 00:

are identical between Shapero and what's 14: 00:
described in the '012 patent. 14: 00:
So, again, what I'msaying is, if 14: 00:

you keep saying -- producing all these 14: 00:
articles, which you claimshow that 14: 00:
Shapero and the MARA nethod -- and I'm 14: 00:
just going to use -- suck and are going 14: 00:
to give you crappy libraries that are not 14:00:
enriched, they' re going to have all this 14: 00:
of f-target stuff, what does the '012 14: 01:
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patent teach you about not making it suck 14:01:03

and, actually, produce libraries that are 14:01:06

hi ghly enriched?
M5. CI PRIANO. (Objection to
form

A. As |'ve tried to answer
t hroughout the | ast set of questions, is
my opinion that the invention, as
di sclosed in the '012 patent, gives a
step-by-step recipe for producing
enriched sequencing |libraries and then
can validate the extent to which target
enri chment has occurred.

And the design of the experinment
and the results of the experinent ended
up denonstrating once read out that the
met hod wor ked.

Q Maybe | m ssed it.

Show nme the results of the
experiment that show you it works in the
'012 patent.

A. | didn't say that the results
are in the '012 patent.

| said that there's literature and

14: 01: 09
14: 01: 10
14:01: 11
14:01: 11
14: 01: 14
14: 01: 21
14: 01: 24
14: 01: 28
14: 01: 34
14:01: 37
14: 01: 41
14: 01: 42
14: 01: 48
14: 01: 51
14:01: 55
14: 01: 56
14: 01: 58
14: 01: 59
14: 02: 01
14: 02: 02
14: 02: 04
14: 02: 05
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| point to the literature in ny 14: 02:
Decl arati on of the products that NuGEN 14:02:
produced that denonstrate the success of 14: 02:
t he product. 14: 02:
Q So why -- 14: 02:

MS5. CIPRIANO It's 2 -- 14: 02:

Q Why woul d a person reading 14: 02:

the '012 patent in 2012, when the thing 14: 02:
was filed, why would they believe this 14:02:
wor ks given that you've told nme there is 14: 02:
all this literature that tells you it's 14: 02:
not going to work? 14:02:
A. They don't need to believe it 14: 02:

wor ks. They can go head and try it 14: 02:
t hensel ves and see it works. 14: 02:
Q So why wouldn't the person try 14:02:

it thenmsel ves when they | ook at Shapero 14: 02:
in the, you know, five years post when 14: 02:
massi vely parall el sequencing, actually, 14: 02:
came about, why wouldn't they try it? 14: 02:
A The evidence is it wasn't 14: 02:
tried. It wasn't -- 14: 02:
Q Why woul d they be steered 14:02:

away fromtrying it? 14: 02:
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A Because the concerns around
the potential effects, until sonebody
wote it down and tried it and
denonstrated it.

Q But there is no denonstration
here, no denonstration that it works?

A The denonstration cones after
the patent was filed and the subsequent
publ i cation.

Q ' m | ooking for the
denonstration, as you read it in 2012,
which is the legally relevant tine
peri od.

VWhat's the denonstration that it's
actually going to work?

MS. ClPRIANO:  Objecti on,
asked and answer ed.

A It doesn't need to be
denonstrated in the patent.

MR. BILSKER: Alright. W
can take our break.

A. Thank you.

Q And I'Il just remind you that

you're not allowed to talk to your

14: 02: 53
14: 02: 55
14: 02: 57
14: 02: 57
14: 02: 59
14: 03: 01
14:03: 03
14:03: 06
14: 03: 06
14: 03: 07
14:03: 09
14: 03: 11
14: 03: 11
14: 03: 13
14: 03: 14
14: 03: 14
14: 03: 15
14: 03: 15
14: 03: 15
14: 03: 16
14: 03: 17
14: 03: 18
14:03: 19
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attorney about --

A. ' m going on ny call.
Q Ch, sorry.
A. Thank you.

(Recess taken 2:03 to 2:35

p.m)

Q. Dr. Bustamante, can you turn

again to the Brooks Declaration, Tecan
2026? It's on Page 38 of 69. The
attorneys stanp is in the right-hand
corner, bottomright-hand corner.

Are you there?
A. Page 38 you sai d?
Q Yeah.
A. Yes.
Q So Paragraph 16 --
A Gve me a nonent to re-read
this please.

Okay.

Q So are you understanding Dr.
Brooks to be saying that a library
enriched by single prinmer extension, as

described in say Steps 1A to D of the

14: 03: 21
14: 03: 21
14: 03: 23
14: 03: 26
14: 03: 26
14:13: 05
14: 35: 31
14: 35: 34
14: 35: 39
14: 35: 44
14: 35: 46
14: 35: 50
14: 35: 51
14: 35: 52
14: 35: 53
14: 35: 53
14: 35: 56
14: 35: 59
14: 36: 28
14: 36: 29
14: 36: 32
14: 36: 35
14: 36: 39

'012 patent, would only produce a library 14:36:42
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that was enriched for your target at
about 50 percent?

A. | read that he states, "using
the claimnethods, | expect it to serve
about 50 percent of sequence of interest
in" --

THE STENOGRAPHER: |'m sorry.

You're reading too fast and too

|l ow and | can't hear you.

THE W TNESS: | apol ogi ze.
THE STENOGRAPHER: You can
read it again just read it a little

| ouder .

A. "Using the clainmed nethods, |
expected to observe about 50 percent of
sequences of interest in the sequencing
results.”

Q Yeah, | don't need you to
parrot back exactly what it says. That's
why | asked you the question a little
different.

Are you understanding that to nean
that the library is enriched foll ow ng

the enrichment nethod descri bed such that

14:
14:
14:
14:

14:
14:
14:
14:
14:
14:
14:
14:
14:
14:
14:
14:

36:
36:
36:
36:

37:
37:
37:
37:
37:
37:
37:
37:
37:
37:
37:
37:
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it produces a library that only has
50 percent of your target sequence and
50 percent of things that are not your
target sequence?

A. | woul d understand that to

nmean t hat about 50 percent of the sequence 14:

woul d be sequences of interest.

Q Okay. In the enriched
l'ibrary?
A. In the library that was

sequenced, 50 percent of the sequence
woul d be sequence of interest.

Q Well, it couldn't be 50
percent of the sequence of interest, if
your library was only enriched to 20
percent of your target sequencing and
80 percent was stuff that was not your
target sequence, right?

MS. CIPRIANO (Objection to
form

A. Coul d you restate the
question for nme, please?

Q. Sure.

To have reads that are 50 percent

14:
14:
14:
14:
14

14:
14:
14
14:
14:
14:
14
14:
14:
14:
14
14:
14:
14:
14
14
14:
14:
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of what you want, your library has to, 14: 38: 06
actually, include the percentage of the 14:38: 10
target in the library before you put it 14:38:13
on the sequencer? 14: 38: 15

It has to be, at |east, 50 percent 14: 38: 16
of the target sequence, right? 14: 38:18

A. It depends on -- assum ng that 14:38:22
we're classifying reads as to being 14: 38: 29
either on target or off target and the 14: 38: 31

reads are all the sanme |ength, then the 14: 38: 33

50 percent of the reads and the total 14: 38: 36
readout of the experinent would be on 14: 38: 39
target versus off target so... 14: 38: 45
Q How does that relate to the 14: 38: 46
| evel of enrichnment in the library? 14: 38: 48
A So | would -- | would -- so, 14: 38: 49

when we think about on target versus off 14: 38: 53
target, in general, say in exone 14: 38: 58
sequenci ng, for exanple, you would define 14:39:04
on target to be reads that map to where 14: 39: 06

you have probes, where you have desi gned 14:39:10

the target reaching. 14:39: 13

There are sonetinme edge of facts 14:39: 16

and dependi ng on how nuch the probes 14:39:19
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overlap, the total amount of real estate
is -- you know, the total target size
relative to the total of what got
sequenced and you have nobre reads on the
on target versus the off target.

Q | didn't understand how t hat
answered the question.

But are you saying that the reads
that conme out of the sequencer that are,
quote, on target, what you want, are,
roughly, proportional to the |evel of
enri chnment of the on target in the
l'ibrary?

A. Yes, that does -- yes. So
t he usual way one quantifies enrichment
is the ratio of reads that map to the
target region versus reads that map to
the off targets and often you have nuch
hi gher depth of coverage fromthe
on-target regions versus the off target.

Q And before, actually, doing
t he sequenci ng, how woul d you have any
i dea what the percentage of reads that

are on your on target versus off target,

14: 39:
14: 39:
14: 39:
14: 39:
14: 39:
14: 39:
14: 39:
14: 39:
14: 39:
14: 39:
14: 39:
14: 39:
14: 39:
14: 39:
14: 40:
14: 40:
14: 40:
14: 40:
14: 40:
14: 40:
14: 40:
14: 40:
14: 40:
14: 40:
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if you don't know what the |evel of 14: 40:
enri chment of the library is? 14: 40:
M5. Cl PRIANO. (Objection to 14: 40:

form 14: 40:

A In order to estimate the 14: 40:

| evel of enrichnment, you would need to 14: 40:
first define the target regions and then 14: 40:
anything that's not in the target region 14: 40:
woul d be off target and may have a nuch 14: 40:
| arger amount of real estate; so 14: 40:
dependi ng on whether you're counting 14: 40:
reads or total anmpunt of sequence. 14: 40:
Q Yes. So the question is this. 14:41:

| enrich a library. | haven't put 14: 41:

it on ny sequencer yet. |I'min 2011. 14: 41:
And | say, you know what, |'mpretty sure 14:41:
that 1've created a |ibrary, which 14: 41:
enriched to 50 percent, right? 14: 41:
l'"ve run it on a gel. [|'ve got 14: 41:
fragnents that seemto be the right size. 14:41:
|' ve done ot her downstream experinments 14: 41:
that seem consistent with I'mfinding all 14:41:
my targets and | believe that it's at 14: 41:
50 percent. 14: 41
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Wuld you -- and | say | really

think I should put this on an MPS system

14: 41: 32
14: 41: 36

to get, you know, the full sequence reads. 14:41: 39

Wul d you tell that person -- you,
as a person of ordinary skill in the art

-- don't bother if you've only enriched t

14: 41: 41
14: 41: 44
0 14:41:45

50 percent, you don't want to put it on a 14:41:48

massi vely parall el sequencing platfornf

A. It would depend on the
experi ment and whet her you at 50 percent
woul d have sufficient depth of coverage
to, say, call variants in the regions of
interest or to detect nutations. It all
depends on how big the region of interest
is relative to the background.

Q |t depends on how deep ny
sequenci ng depth is going to be; is that
one of the things you said?

A. The interpretability of the
experi ment woul d depend on the depth of
sequencing in the target region versus
the off-target region.

Q So let's say | was using 250

loci on a lllumna H Seq in 2011, which

14:41: 51
14:41: 54
14: 41: 56
14: 42: 00
14: 42: 01
14:42: 05
14: 42: 09
14: 42:12
14:42: 18
14:42: 20
14: 42: 22
14: 42: 24
14:42: 29
14:42: 30
14: 42: 33
14: 42: 34
14: 42: 36
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believe had two lanes init. | don't 14: 42: 42
remenber how many -- eight | anes. 14:42: 45

So I'"'monly going to use one of 14:42: 50
t hose | anes, in one of the 250 pl ex. 14: 42: 52

" mgoing to get a pretty deep read 14: 42: 55
for that -- for those 250 targets, right? 14:42:57
A | can't do the cal culation 14: 43: 04
ri ght here right now, but | would imgine 14:43:05
that if what you have is three negabases 14: 43: 07
of target, which, | believe, is what we 14:43: 10

| ooked at in the paper and even less than 14:43:13

3 nmegabases of target or 2 negabases of 14:43: 16
target, then you probably get a fair 14: 43: 20
anmpunt of depth of coverage. 14: 43: 22

Q. And if | said to you, I 14: 43: 24
believe that ny on-target rate for 14: 43: 26

enrichnment in that ny library creation in 14:43:30

my 250 plex is 50 percent, would you 14: 43: 32
steer me away from sequenci ng that on a 14: 43: 35
platform because |I'm not going to get 14: 43: 38

usabl e data, it's going to be confounded 14:43: 40

and | can't do a sequenci ng anal ysis? 14: 43: 43
MS. CIPRIANO. Objection to 14: 43: 45
form 14: 43: 45
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THE W TNESS: Ma'am would you 14:43:53

m nd re-reading the question for nme. 14:43:54
(Wher eupon, the question is

read back as follows:
"Question: And if | said to

you, | believe that nmy on-target

rate for enrichnment in that ny

library creation in nmy 250 plex

Is 50 percent, would you steer ne

away from sequencing that on a

pl atform because |I'm not going

to get usable data, it's going to

be confounded and | can't do a

sequenci ng anal ysi s?")

THE STENOGRAPHER: And there

was an obj ecti on. 14:44:19
A There are nul tiple questions 14:44: 19
t here. 14: 44: 22
If the question is, would | steer 14: 44: 23
you away -- is that the question? 14: 44: 24

It depends on, you know, where you 14: 44: 29

are in the process of devel opi ng your 14: 44: 33

assay. It mght well be worth generating 14:44:35

sone test data and seeing how well it 14: 44: 39
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wor ks.

And if you did that, we can then
figure out whether you needed nore
sequenci ng or inproving the target.

Q. Alright. Let's go back to
Par agraph 16 of the Brooks Declaration.

Why in 2012 with single priner
extensi on woul d you have expected only
50 percent of the reads to be target
sequenced that you were interested in?

A. | can only speculate as to

why Dr. Brooks expected 50 percent.

Q Do you agree with hinf

A. "' mnot sure | would agree to
50 percent.

Q So you haven't seen any --

mean, you've now reviewed a bunch of
papers, right?

What quantitative anal ytical data
have you seen that would indicate to you
that an enrichnment nethod using single
primer extension, such as described in
Shapero, Q AGEN 1006, would only provide

about 50 percent of reads, which are what

14:
14:
14:
14:
14:
14:
14:
14:
14:
14:
14:
14:
14:
14:
14:
14:
14:
14:
14:
14:
14:
14:
14:
14:

44
44
44:
44:
44:
44
44:
45:
45:
45:
45:
45:
45:
45:
45:
45:
45:
45:
45:
45:
45:
45:
45:
45:
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you want ? 14: 46:
A We can | ook at sone of the 14: 46:
papers that | cite that make use of the 14: 46:
NuGEN t echnol ogy. 14: 46:
Q You said you woul d not 14: 46:
necessarily agree with him 14: 46:
So what are you aware of that would 14: 46:
indicate -- like, he doesn't provide any 14: 46:
reference. He doesn't cite to any 14: 46:
material. He just -- this nunber of 14: 46:
50 percent cones out of the air. 14: 46:
What are you aware of that would 14: 46:

| ead you to believe that the Shapero 14: 46:
met hod woul d only give you 50 percent of 14: 46:
reads that you want? 14: 46:
A | didn't state that | would 14: 46:

put the nunber at 50 percent. Vhat |I'm 14: 46:
saying is that it's not unreasonable for 14: 46:
hi mto hypot hesi ze about 50 percent and 14: 46:
then to be pleasantly surprised when it's 14:46:
closer to 90 percent. 14: 46:
Q You said you m ght necessarily 14:46:

put it at 50 percent. 14: 46:
Well, what would you have put it at 14: 46:
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20127 14: 46:
A. That's a post hoc questi on. 14: 46:

Now that | know the answer, | can't -- 14: 46:
it's hard to put nyself back there and 14: 47:
guesstimate. So maybe it m ght be nore, 14: 47:
it mght be | ess than 50 percent. 14: 47:
Q So is there a nunber in 2011 14: 47:

| evel of reads that you get that are on 14: 47:
target that are -- that you would do and 14: 47:
that you would not do in a massively 14: 47:
paral |l el systenf 14: 47:
A. It really depends on the 14: 47:

bi ol ogi cal question. So | would say that 14:47:
for some problens -- and if you're going 14: 47:
to get plenty of depth of coverage, you 14: 47:
can tolerate 50 percent of target. For 14: 47:
ot hers, 50 percent off target m ght not 14: 47:
be sufficient to draw good concl usi ons 14: 47:
until -- you'd have to do nore sequencing 14:47:
in order to understand how well it's 14: 47:
wor ki ng. 14: 48:
Q So, again, you ve worked at a 14: 48:
university where | assune you didn't have 14:48:
your own say Illum na sequencer in your 14: 48:
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| ab, did you? 14: 48: 08
A. | did. 14: 48: 08
Q Did you ever use the core 14:48: 09
facility? 14:48: 10
A |"ve used core facilities in 14: 48: 14
the past. But |'ve also done a | ot of 14: 48: 16
sequencing in our own | ab. 14:48:19
Q So, when you use a core 14:48: 21
facility, for exanple -- | nean, a lot of 14:48:22
peopl e use core facility, because they 14: 48: 24
don't want to spend what, a mllion 14: 48: 26
dollars for the instrunment and reagent 14: 48: 28
costs, right? 14: 48: 30
At universities, a |lot of people 14: 48: 32
use the core facility, right? 14: 48: 33
A Lot of places people use core 14: 48: 34
facilities. 14: 48: 36
Q And in a core facility, when 14: 48: 36

you don't use the entire capacity of the 14: 48: 38
chip, right, if you submt a sanple -- 14: 48: 40
let's say, there's only a couple of things 14:48: 43

that you're interested in sequencing, 14: 48: 45
coupl e of 1oci. 14: 48: 49
The core facility, | think, we 14: 48: 50
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al ready established will frequently wait

until they get sanples from nany people

to utilize the entire capacity of the
flow cell, right?

A. Yes.

Q Does the core facility,

general ly, ask you, hey, do you want to
pay for the entire cost of running --
doing this run, even though you' re not
going to use the entire capacity, or do
you want nme to wait until we fill it up
w th other people's sanples? Do they
ask?

A. You can sonetines -- yeah
you can choose to run on the whole flow
cell or wait until you have others that
-- or run a spare lane, if others aren't
running a full flow cell.

Q And when you run on a spare

14: 48:
14: 48:
14: 48:
14: 49:
14: 49:
14: 49:
14: 49:
14: 49:
14: 49:
14: 49:
14: 49:
14: 49:
14: 49:
14: 49:
14: 49:
14: 49:
14: 49:
14: 49:
14: 49:

| ane or, you know, half a |lane or whatever 14:49:

and | assune you barcode -- let's say
it's one |ane.

So Hi Seq in 2011 --

A. Sur e.

14: 49:
14: 49:
14: 49:
14: 49:
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Q -- was eight lanes. So let's 14: 49:

say you run on one of the | anes. 14: 49:
Does the core facility charge you 14: 49:

for the entire cost of the run, or do 14: 49:
they prorate it? 14: 49:
Li ke, if you use one out of eight 14: 49:

| anes, are you charged one-eighth the 14: 49:
cost ? 14: 49:
A Not exactly one-eighth, but 14: 49:

you don't have to pay for the whole flow 14:50:
cell. 14: 50:
Q So, generally, proportional 14: 50:

to the amount of the flow cell that you 14: 50:
used? 14: 50:
A. That would be a pretty 14: 50:
reasonabl e esti mate. 14: 50:
Q So, to use the entire capacity 14:50:

of, say, an Illum na sequencer in 2011, 14: 50:
say, the Hi Seq was 11 | anes, what was the 14:50:
cost of that? 14: 50:
A. | woul d have to go back and 14: 50:

|l ook at it. | don't have a nunmber off 14: 50:
the top of ny head. 14: 50:
Q Al right. But, basically, | 14: 50:
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think you said the | evel of enrichnment at 14:50:
whi ch you woul d be steered away from 14: 50:
running a library on a massively parallel 14:50:
sequencer in 2011 is sonmewhat dependent 14: 50:
on how nmuch you're willing to spend and 14: 50:
how i nportant your running is; is that 14: 50:
ri ght? 14: 50:
A. | think you would wei gh the 14: 50:

cost relative to accuracy and whether NGS 14:51:
could yield the accuracy discounting for 14:51:
off-target effects vis-a-vis other 14: 51:
t echnol ogi es you coul d use, for exanple, 14: 51:
run an array instead. 14: 51:
Q But, certainly, if your 14:51:

enri chment method only produced a library 14:51:
t hat was 50 percent enriched for your 14: 51:
target, as a scientific matter, that's 14:51:
not an indication that you're not going 14:51:
to get usable data on, say, sonething 14:51:
like an Il lum na sequencer, right? 14: 51:
A. As |'ve stated, it really 14: 51:
depends on the biol ogical question, the 14:51:
size of the target, the necessary depth 14:51:
of coverage. You may need to run nultiple 14:51:
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| anes in order to get usabl e data. 14:51: 46

Q What if | had a library and | 14:51: 59
had -- | created an enriched library and 14:52: 03
let's say it was a 10 plex and | could 14:52: 07
denonstrate through sonme neans in the 14:52: 10
creation of that library that | had 14:52: 14
enriched to 90 percent, okay, you got 14:52: 17
that in mnd? Enriched fromny 10 |oci, 14:52: 20
each one owns to 90 percent. 14:52: 24

A. Ckay. 14:52: 26

Q Woul d a person of ordinary 14:52: 27
skill in the art, do you believe, be 14:52: 30
steered away from using that enriched 14:52: 30
library to sequence on a massively 14:52: 33
paral |l el sequencer? 14:52: 36

A. Again, it depends on -- it 14:52: 37
depends on the relative cost to other 14:52: 40

approaches, because if you only need 10 14:52: 43
| oci, you m ght choose sonething el se as 14:52: 46

opposed to overkill with NGS, right. So 14:52: 48

it all depends. 14:52: 51
Q So, for exanple, the 14:52: 53
hybri di zati on nmet hods -- hybri di ze 14:52: 57

capture that was commonly used, let's say 14:53:01
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-- | guess, it's still used today, but 14: 53:
let's say 2011 and before. 14: 53:
VWhat was the | evel of enrichnment 14: 53:

t hat was conmmon using hybrid capture to 14: 53:
create the library before it was put on 14: 53:
say an Illum na sequencer? 14: 53:
A It varied. 14: 53:

Q So what did it "vary" between? 14:53:

A It varied between even 14: 53:
generations of the sanme array. So let's 14: 53:
say you're thinking about an exone array, 14:53:
early exone capture versus optim zed 14: 53:
exome capture. In the early days, exone 14: 53:
capture had a |l ot of off-target effects. 14: 53:
By the time it was highly standardi zed, 14: 53:
you're getting 75, 80 percent, 90 percent 14:53:
of the reads being on target. 14: 53:
Q Have you seen in the 14: 53:
literature prior to say 2010 people 14: 53:
creating libraries where -- that are run 14: 54:
on massively parallel platforms where the 14:54:
reads -- the nunber of reads that were on 14:54:
target were hovering around 50 percent? 14: 54:
A. |t depends on the definition 14: 54:
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of off target and on target for that
experi ment.

Q Well, out of the reads that
wer e obtai ned, 50 percent are what they
wer e | ooking for and 50 percent were
things that they were not interested in.

A. Depends on whet her they were
usi ng enrichnment or not, what kind of
enri chnment.

Q Yeah, |'m tal ki ng about

peopl e who enrich libraries that were

t hen put on massively parallel sequencing

pl at f or ms.

Have you seen sequenci ng data where

t he people report that only 50 percent of

t he sequencing reads were related to
things that they were actually trying to
target?

A. It -- it -- there are |ots of

-- you know, there are thousands of papers

that use NGS. Thousands of potenti al

targets that fol ks would be enriching for.

|"msure that there's -- in the literature

fol ks that have sequenced have gotten

: 54:
: 54:
. 54:
. 54:
. 54:
. 54:
. 54:
. 54:
. 54:
. 54:
: 54:
. 54:
. 54:
: 54:
: 54:
. 54:
. 54:
: 54:
: 54:
. 54:
: 55:
: 55:
: 55:
: 55:
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on-target rates |less than 50 percent and, 14:55:
as we've tal ked about, ancient DNA 14: 55:
oftenti nes even with enrichnment you don't 14:55:
reach 50 percent. 14: 55:
Q So like, for exanple, a rare 14: 55:
mutation -- if you had a rare cancer 14: 55:
mut ati on that occurred, let's say, .01 14: 55:
percent of the tinme, would you say that 14: 55:
woul d be a situation where you would want 14:55:
to spend a lot of tinme and potentially 14: 55:
noney to sequence that, even if you 14: 55:
couldn't enrich it that well? 14: 55:
M5. CI PRIANO Objection to 14: 55:

form 14: 55:

Q Or because it's so infrequent 14: 55:

at .01 percent, you don't care about those 14:55:
peopl e that have that rare nutation, you 14: 55:
don't care about treating themor finding 14:565:
treatments for then? 14: 55:
MS. CI PRI ANO  Obj ection. 14: 55:

A. So, in the context of 14: 55:
detecting nutations, somatic nutations in 14:56:
cancer, the reads that -- we need to 14: 56:
di stingui sh between the frequency of the 14: 56:
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mut ant base and cl ones that carry that 14: 56:
within the popul ati on of tunor cells. 14: 56:
And so all of those reads whether they 14: 56:
carry or don't carry the nutation that 14: 56:
are mapping to the gene of interest would 14:56:
actually be on target. They would not be 14:56:
off target, because it's a | ow frequency 14: 56:
variant. | don't think that's a good 14: 56:
exanmpl e. 14: 56:
Q Well, if you're trying to 14: 56:
detect a very low frequency or very rare 14: 56:
cancer nmutation 2010 and before and you 14: 56:
have access to a massively parall el 14: 56:
system are you going to use the massively 14:56:
paral |l el sequencing system as opposed to 14:57:
some other way of detecting that rare 14: 57:
mut ati on? 14:57:
A. You woul d, actually, want very 14:57:

hi gh depth of coverage. So you woul d 14: 57:
want a | ot of on-target reads. 14:57:
Q Well, is it a yes or no? 14: 57:
Woul d you use the massively parallel 14:57:
sequenci ng system as opposed to sonething 14:57:
el se? 14:57:
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A. | woul d use the massively
paral |l el sequence, if | had |arge
on-target reads, because | need a | ot of
dept h of coverage to detect .1 percent
mutation. |'d need a 1000X cover age.

Q So what's a | arge anount of
on-target reads?

A. As | said, you need about a
1000X coverage to accurately detect
.1 percent nutation.

Q So that would nean that if |
used a target-specific prinmer and | did
enrichment and | did nmultiple cycles of
PCR, I mght create enough to, actually,
give me a strong signal in a nmassively
paral | el sequencing read?

A. You woul d need -- the real
gquestion is how many reads do you have
and how many nmapped to the target that

you're interested in.

Q So you think for a rare
mutation, | need a thousand -- a depth of
coverage of a thousand to detect -- to

get a reasonable or reliable sequencing?

: 57:
: 57:
. 57:
1 57:
57
. 57:
. 57
1 57:
: 57
. 57:
: 57:
: 57
: 57
: 57:
: 57:
: 57:
1 57:
: 57:
57
57
1 57
1 57:
: 58:
: 58:
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A. For the .1 percent that you 14:58: 09
descri bed, right, you'd need, you know -- 14:58:11
you woul d want very high coverage, at 14:58: 15

| east, 1000X because many -- nost of the 14:58:17

reads won't carry the nutation. They 14:58: 21
woul d still be on-target reads, but they 14:58: 23
won't carry the nutation. 14:58: 25

Q But you woul d, actually, get 14:58: 26

a 1000X, if you ran, say, even four |anes 14:58:28

on an Illum na sequencer, right? 14:58: 30

A. |t depends on how many ot her 14:58: 31
genes you're nultiplexing at the sane 14:58: 33
time. | nean, we would have to tal k about 14:58: 34
t he specific panel and the hypotheti cal 14: 58: 36

mut ati on and how nuch of the real estate 14: 58: 39

is allocated to the gene of interest. 14:58: 41
But you woul d sequence to high coverage. 14:58: 43
| don't think that's in dispute. 14:58: 45

Q So let's take a | ook at 14:58: 48

Q AGEN 1025, which is an article witten 14:58: 50
by Dr. Metzker. 14:58: 53
(Deposition Exhibit Q AGEN
1025, article authored by Metzker

titled, "Sequencing technol ogi es
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- the next generation,” was

previously marked for

I dentification.) 14:58: 57

Q That you say Dr. Metzker 14: 58: 57
teaches a way from using single priner 14: 58: 59
extension or nultiplex PCRto create an 14:59: 06
enriched |ibrary. 14:59: 09

Do you renenber draw ng that 14:59: 20
concl usi on? 14:59: 21

A. | renmenmber discussing that in 14:59: 23
nmy report. 14:59: 25

Q And you relied on Page 41 of 14:59: 31
Dr. Metzker's Exhibit 1025, which is 14: 59: 36

Page 11, left-hand colum in the section 14:59: 40

entitled, "Genone enrichnent."” 14: 59: 43

A G ve ne a nonent here to 14:59: 49
pl ease turn to the rel evant sections. | 14:59: 51
want to be accurate in answering your 14:59: 56
guestions, sir. 14: 59: 58

Can you repeat where you would I|ike 15: 00: 26

me to | ook in the Metzker paper? 15: 00: 28
Q Do you recall that you said 15: 00: 30
in your Declaration that you said Dr. 15: 00: 31

Met zker taught away from using PCR target 15:00: 33
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enri chment nethods to create an enriched 15: 00:
l'i brary, which you woul d sequence on an 15: 00:
NGS pl at f or n? 15: 00:
A. | speak about Dr. Metzker's 15: 00:
paper at nultiple places in ny 15: 00:
Decl ar ati on. 15: 00:
Q So do you renenber naking 15: 00:

t hat statenent? 15: 00:
A. There are different places 15: 00:
where | speak about the paper and | would 15:00:
like to turn to that, so | can accurately 15:00:
answer your question. 15: 00:
Q Go ahead. 15: 00:

A. (The witness reviews the 15: 01:
exhibit.) 15: 01:
| am | ooki ng at Page 41 of Dr. 15: 02:

Met zker' s publication. 15: 02:
Q Good for you. 15: 02:

| want you to answer the question. 15: 02:

A. Coul d you repeat the question 15: 02:

for me, please? 15: 02:
Q Yeah. | thought you were 15: 02:
goi ng to your Declaration to see how you 15: 02:
had di scussed it. 15: 02:
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The question was, did you point to

15: 02: 24

Page 41 as Dr. Metzker teaching away from 15:02:26

using PCR to enrich libraries that would
be sequenced on an NGS pl atf ornf?

A | reference Page 41 of Dr.
Met zker' s paper in ny report.

Q Yeah.

And can you answer the question?

A | quote from Dr. Metzker's
paper and we have the entirety of the
paper in front of us.

Q |s there -- I'll even read it
to you. "The concept of targeting
specific regions of the genone is well
establ i shed, with PCR being the nost
w dely used net hodol ogy, albeit on a
smal |l scale. PCR coupled wth Sanger
sequencing is suitably matched for

anal yzi ng a handful of candi date genes,

15: 02: 29
15: 02: 32
15: 02: 35
15: 02: 38
15: 02: 39
15: 02: 40
15: 02: 42
15: 02: 44
15: 02: 48
15: 02: 49
15: 02: 54
15: 02: 57
15: 02: 59
15: 03: 01
15: 03: 04
15: 03: 08
15: 03: 09

but coupling PCR wi th high-throughput NGS 15:03:12

platforns for targeting strategies is not
practical, as sanple preparati on would

requi re handi ng tens of thousands of

15: 03: 16
15: 03: 19
15: 03: 22

primers individually or in large multiplex 15:03:25
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groups to neet the needs of a single 15: 03: 28
i nstrunment run." 15: 03: 32
Do you think that that sentence or 15: 03: 32

t hose sentences that | just read by Dr. 15: 03: 34
Met zker is conveying that one woul d not 15: 03: 37
enrich using PCRto create a library that 15:03:40
Is run on an NGS pl atfornf 15: 03: 43
A. | think Dr. Metzker is clearly 15:03:47
speaking to the conplexity of trying to 15: 03: 50
do the nultiplex targeting using PCR in 15: 03: 54
t hat quote. 15: 03: 57
Q Ri ght . 15: 03: 59

And there is a caveat in there, 15: 04: 00
which is nmultiplexing to the | evel where 15: 04: 03
you're going to use the entire capacity 15: 04: 05
of the NGS platform right? Do you see 15: 04: 08
t hat ? 15: 04: 15
A. Are you referring to "large 15: 04: 15
mul ti plex group to neet the needs of a 15: 04: 17
single instrument run"? 15: 04: 18
Q Yeah, yeah. 15: 04: 19
That's what he's tal kinng about, 15: 04: 24

ri ght? 15: 04: 26
M5. Cl PRIANO. (Objection to 15: 04: 27
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form

Q He' s tal ki ng about
mul ti pl exi ng where you're using "tens of
t housands of priners," right?

A. Agr eed.

Q The patent doesn't require
“tens of thousands of prinmers” on
I ndi vidual |oci, does it?

A. He's al so saying that a --
further above that with a small nunber of
prinmers, targeting specific regions of
t he genone is probably straddlers
(phonetic). The PCR being the nost

wildly used, "albeit on a small scale."

Q. Yeah.
VWhat's "smal|l scale,” Iike 16, 17
| oci ?
A. Per haps under five would be a

smal | scal e.
Q What | evel of multiplexing is
required by the clains of the '012 patent
A There is no | evel of
mul ti pl exing, specifically, required.

Q In fact, the clains of the

15: 04:
15: 04:
15: 04:
15: 04:
15: 04:
15: 04:
15: 04:
15: 04:
15: 04:
15: 04:
15: 04:
15: 04:
15: 04:
15: 04:
15: 05:
15: 05:
15: 05:
15: 05:
15: 05:
15: 05:
? 15:05:
15: 05:
15: 05:
15: 05:
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'012 and '108 patent don't require
multiplexing at all, do they?

A There is -- none of the
limtations, specifically, require
mul ti pl exi ng.

Q Ri ght .

So let's take a | ook at 1001,
Q AGEN 1001, the '012 patent.

A Okay.

Q So if you look at Step B in
Caim1l, which is in Colum 35.

A. Uh- huh.

Q "“Anneal | i ng one or nore
ol i gonucl eotides in solution to the
nucl ei ¢ acid sequence of interest in the
nucleic acid fragnent ligated to the
partial duplex adaptor."™

Do you see that?

A | do see that.

Q So the oligonucl eotides there,

the word "oligonucleotide" is what they're

using to refer to "prinmers," correct?
A. | would agree with that.

Q And annealling one prinmer is

15: 05:
15: 05:
15: 05:
15: 05:
15: 05:
15: 05:
15: 05:
15: 05:
15: 05:
15: 05:
15: 05:
15: 05:
15: 05:
15: 06:
15: 06:
15: 06:
15: 06:
15: 06:
15: 06:
15: 06:
15: 06:
15: 06:
15: 06:
15: 06:
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not a nmultiplex reaction, correct?

A. No, but annealling nore than
one is nmultiplexing.

Q Ri ght .

But the clainms, actually, cover
non-mul ti pl exi ng because it covers one,
but it also covers nore, right?

A W are not -- | am not
di sputing that.

Q Alright. And, in fact, if
you go to Step C it says, "extending the

one or nore extension products or

extendi ng the one or nore oligonucleotides

anneal ed to the nucleic acid sequence" -
so that's yet another indication in the
claim-- that nultiplexing is, actually,

not required, right?

A. (No response.)
Q Ri ght ?
A. l"'m-- | amnot disputing that

mul ti plexing is required.
Q And then in Step D, it

actually says, "anplifying the one or

nor e ol i gonucl eoti de extension products.”

: 06:
: 06:
: 06:
: 06:
: 06:
: 06:
: 06:
: 06:
: 06:
: 06:
: 06:
: 06:
: 06:
: 06:
: 06:
1 07:
1 07:
:07:
1 07:
1 07:
1 07:
1 07:
:07:
1 07:
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So it, actually, is talking about 15:07: 19
anplifying just one extension product 15: 07: 20
that's covered by the claim right? 15: 07: 23

A The one would refer to one, 15: 07: 27
but it's one or nore. 15:07: 30

Q Yeah. 15: 07: 31

A. So. .. 15: 07: 32

Q And, actually, the Step F 15: 07: 32
where it refers to "sequencing," 15: 07: 38
"sequenci ng the enriched nucleic acid 15: 07: 41

sequence, " which could be just a single 15: 07: 43

sequence, right? 15: 07: 46
It's covered by the clainf 15: 07: 47
A. Coul d Dbe. 15: 07: 49
Q Ri ght . 15: 07: 50

So the claimcovers sequencing just 15: 07: 51

a single sequence that was enriched, 15: 07: 53
right? 15: 07: 55
A The claim-- the clains as 15: 07: 57
witten would cover one or nore. 15:08: 02
Q Ckay. So one is a single, 15: 08: 04
right? 15: 08: 06
So the clainms cover when you have 15: 08: 06
j ust have one sequence that you'd be 15: 08: 08
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sequencing, right? 15:08: 10

A. | think we're in agreenent. 15:08: 10
It covers once or nore. 15: 08: 12

Q You' re not saying that the 15:08: 14
I nventors were covering things that no 15: 08: 15
one woul d ever do that are conpletely 15:08: 17
usel ess and no one would ever do that, 15: 08: 17

ri ght, sequencing a single sequence on a 15: 08: 20

massi vely parallel platfornf 15: 08: 21

A. | believe the way the claim 15: 08: 31
Is witten is to cover one or nmore. So 15: 08: 33
it's clearly thinking of the nultiplex 15: 08: 36

scenario as part of the covered invention. 15:08:42
Q Ri ght . 15: 08: 45
But it's not requiring multiplex to 15: 08: 45
be practiced in the invention, right? 15: 08: 48
A It is not requiring 15: 08: 49
mul ti pl exing. Although, | think, it is 15: 08: 50
understood that it is quite useful in the 15:08:54
context of nultiplexing. 15: 08: 56
Q Even t hough the exanple, the 15: 08: 57
prophetic exanple, with no data that was 15: 09: 01

ever done was sinply a 17 plex, right? 15: 09: 04
O isit -- 15: 09: 04
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A It's either 17 or 18, on the 15: 09: 07
order of. 15: 09: 10
Q Ri ght . 15: 09:10
And, actually, the literature even 15: 09: 11
tells you -- the literature even tells you 15:09: 12
that with traditional PCR two priners, 15: 09: 15
you know, distinct forward and reverse 15: 09: 19
target-specific primers, a |lot of tinmes 15: 09: 21
you don't even run into problens 15: 09: 24

mul ti pl exing until you get above a couple 15:09:27

dozen, right?

A. It depends on the |level of --
the specifics of the nultiplexing
reaction.

Q Ri ght .

But the literature tells you a | ot
of times you don't even run into problens
with nultiplexing using distinct forward
and reverse prinmers until you get into
mul ti pl e dozens of loci, right?

MS. CIPRIANO (Objection to
form

A. I n my experience, once you

get above, say, a dozen |oci you're

15: 09: 30
15: 09: 32
15: 09: 37
15: 09: 41
15: 09: 41
15:09: 42
15: 09: 43
15: 09: 46
15: 09: 49
15: 09: 51
15: 09: 54
15: 09: 56
15: 09: 58
15:10: 00
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sayi ng, you're opening yourself up to
problens with rmultipl exing.
Q So let's go back in the '012
pat ent .

So the '012 patent descri bes,

15: 10:
15: 10:
15: 10:
15: 10:
15:10:

essentially, two different things, right? 15:10:

Its enrichnment of |ibraries, that's

-- we'll call that the upstream

15: 10:
15: 10:

application, and then there are downstream 15: 10:

applications, what you do with that
enriched library, right?

A. | would say it's covering a
-- as described in the preanble -- a
nmet hod for sequenci ng an enri chment
nucl ei ¢ acid sequence of interest.

Q. Yeah, but I'm not talking
about the clainms. |I'mjust tal king about
t he specification, right.

So you know what the specification

It's the whole part that, Ilike,
cones before the very end where it
descri bes parts of the invention.

A. The description of the

15: 10:
15: 10:
15: 10:
15: 10:
15: 10:
15: 10:
15: 10:
15: 10:
15: 10:
15: 10:
15: 10:
15: 10:
15:10:
15:11:
15: 11:
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I nvention -- 15: 11:
Q Yeah. 15: 11:

A -- uh- huh. 15: 11:

Q So, in the description of 15: 11:

what these people think they invented, 15:11:
part of it is just a nmethod for creating 15:11:
an enriched library, right? 15:11:
A. It's a detail ed description 15:11:

of the elements of the invention. 15: 11:
Q And one of those being the 15: 11:

way to create an enriched library, which 15:11:
you can then put on just nultiple 15:11:
di stinct platforns to do something wth, 15: 11:
ri ght? 15: 11:
A. "' mnot sure | put it exactly 15: 11:

i ke that, but we can, you know, continue 15:11:
wi th additional questions, if you -- if 15: 11:
you have. 15: 11:
Q Well, so, again, do you feel 15: 11;

i ke you've read this patent carefully? 15:11:
A. | have absolutely read this 15:11:
patent "carefully.” | could speak about 15: 11:
it. 1've got -- you know, my Declaration 15:11:
points to it and discusses it in detail. 15:12:
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Q Okay. Well, let's take a
| ook at Col um 15 --

A. Ckay.

Q -- Line 6.

A Okay.

Q I n one enbodi ment (which is

not stated of the invention), nucleic

acid can be doubl e stranded. Enri chnent

15:12: 07
15:12: 08
15:12: 10
15:12: 11
15:12: 14
15:12: 15
15:12: 20
15:12: 24

of nucleic acid sequences of interest can 15:12:27

be achi eved by using the nmethods described 15:12: 29

herein for target enrichnment.”
It doesn't say you have to
sequence.
It just says, in one of the

enbodi ments, the nethods descri bed here

15:12: 32
15:12: 35
15:12: 36
15:12: 37
15:12: 38

can be used for target enrichment, right? 15:12:40

A. That's what it states.
Q If you go down a little bit
further, Line 51, "Overall the target

15:12: 44
15:12: 45
15:12: 48

enri chment nmet hods as descri bed above can 15:12:54

be used to generate a conposition
conprising a library of nucleic acid
inserts enriched for any target sequence

of interest froma non-enriched library

15:12: 57
15:12: 59
15:13: 02
15:13: 05
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conprised of nucleic acid inserts with an 15:13:
adaptor ligated to one or nore both ends." 15:13:
Do you see that? 15:13:

A | do. 15: 13:

Q And that doesn't nention 15: 13:
sequencing, right? 15: 13:
A. Not vyet. 15: 13:

Q And if we keep going at that 15: 13:

same colum, Colum 15/Line 57, "A 15:13:
schematic of a preferred enbodi nent of the 15:13:
nmet hods descri bed herein for enriching for 15:13:
target sequences of interest is 15:13:
illustrated in Figure 1." 15:13:
So, if you go to Figure 1, right, 15: 13:
which is towards the front, do you see 15: 13:
anyt hi ng about sequenci ng? 15:13:
A. Let me turn to Figure 1. 15:13:

Q It's on sheet 1 of 4. 15: 13:

A | am aware of that. Thank 15: 14:

you. 15:14:
| see Figure 1. 15: 14:

Q You see anything in there 15: 14:
about sequenci ng? 15: 14:
A. At the end of the process 15: 14:
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described in Figure 1, you have the 15: 14: 29
creation of libraries with adaptors 15: 14: 33
i gated ready for sequencing. 15:14: 40
Q It doesn't say "sequence," 15:14: 42
ri ght? 15:14: 44
It just -- this is library 15: 14: 45
creation. It doesn't, actually, say 15: 14: 46
"sequence," right? 15: 14: 47
A. It does not say "sequence" on 15:14: 48
the figure. 15: 14: 49
Q Got it. 15:14: 50

If we go to -- go to Columm 26/ Line 15:14: 51

64. 15:15: 07
A G ve nme a mnute. 15:15: 09
Okay. 15:15:13
Q "Il read for you. "The 15:15:13

nmet hods, conpositions and kits descri bed 15:15: 16

herein can be useful to generate 15:15:19
anplification-ready products for 15: 15: 22
downstream applications, such as 15:15: 26

massi vely parall el sequencing (i.e. next 15:15: 31
generati on sequenci ng nmet hods, generation 15:15:35
of libraries with enriched popul ati on of 15: 15: 39

sequence regions of interest or 15:15: 42
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hybri di zati on platforns."” 15: 15:
Do you see that? 15: 15:

A | do. 15: 15:

Q So the patent is telling you 15: 15:

the nethods that are described in this 15: 15:
patent for enriching for a library, one 15: 15:
of the downstream applications can be 15: 15:
sequencing, right? 15: 15:
A One of the applications can, 15: 16:
certainly, be sequencing. 15: 16:
Q And anot her can be a 15: 16:
hybri di zation platform right? 15: 16:
A That is what is described 15: 16:
here. Although the clains and the 15: 16:
limtations clearly state sequenci ng. 15: 16:
Q Ri ght . 15: 16:

But the library creation, once 15: 16:
you've created the library, the patent is 15:16:
telling you, hey, you' ve got this library 15:16:
that you've enriched by this nmethod that 15: 16:
we' ve described, you can use that library 15:16:
and put it either on a sequencing 15: 16:
pl atform or you can use a hybridization, 15: 16:
you can put that sane library on a 15: 16:
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hybri di zation platform right?

A That's what it states at the
top of Page 27.

Q Ri ght .

And a hybridization -- one of the
hybri di zati on platfornms would be an Affy
chip, right?

A. One of the hybridization
platfornms m ght be an Affy chip. However
Q VWell, let's see what the

clainmed inventors, actually, said.
mean, let's see how specific they were.

Again, you feel like you read this
patent in detail?

A You're -- I'"msorry. You cut
me off, as | was trying to answer. But
go ahead.

Q So, in Colum 28, it

identifies "downstream applications,"”

ri ght?
A. Uh- huh.
Q And at Line 7 it says, "An

I nportant aspect of the invention is that

15:16: 40
15:16: 42
15:16: 43
15:16: 44
15:16: 45
15: 16: 46
15:16: 49
15:16: 50
15:16: 51
15:16: 55
15:16: 55
15:16: 57
15:16: 59
15:17: 02
15:17: 04
15:17: 06
15:17: 09
15:17:11
15:17: 15
15:17:18
15:17: 20
15:17: 20
15:17: 21
15:17: 26
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t he net hods and conpositions disclosed 15:17: 28
herein can be efficiently and cost 15:17: 30
effectively utilized for downstream 15:17: 33
anal ysis." 15:17: 36

So there's the creation of the 15:17: 37

l'i brary, the enriched library, and then 15:17: 39

there's "downstream application for which 15:17:43

it's used, such as next generation 15:17: 46
sequenci ng or hybridization platforns 15:17: 49
with mnimal | oss of biological nmaterial 15:17:50
of interest." 15:17:52

Do you see that? 15:17: 54

A | do. 15:17: 54

Q The net hods of the present 15:17: 56
i nvention can also be used in the 15:17: 58
anal ysis of genetic information of 15:17: 59
sel ective genom c regions of interest 15:18: 02
(e.g., analysis of SNPs" -- S-N-P-small s 15:18:04

-- "or other disease markers) as well as 15:18: 10

genom ¢ regions, which may interact with 15:18: 14

the selective region of interest.” 15:18:16
Do you see that? 15:18:18
A. | do. 15:18: 19
Q And then it goes on. 15:18:19
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There is a subheadi ng that says,
"Sequenci ng," and there's a nunber of
types of sequencers identified there.
There's Illum na sequencers. There's
Solid from Appl i ed Bi osystens.

Do you see those?

A | do.

Q And then we go on. And
there's -- in Colum 29, it's also
senm conduct or sequencing, lon Torrent.

Do you see that?

A. At the top?

Q Li ne 15.

Do you see that?

A. | do.

Q Alright. And then at
Line 41, "The nmethods of the present
i nvention can be used in the anal ysis of
genetic information of selective genomc
regions of interest, as well as genomc
regions, which may interact with a
sel ective region of interest.”

So the nethods of this invention,

the library enrichnent, it says,

15:
15:
15:
15:
15:
15:
15:
15:
15:
15:
15:
15:
15:
15:
15:
15:
15:
15:
15:
15:
15:
15:
15:
15:

18:
18:
18:
18:
18:
18:
18:
18:
18:
18:
18:
18:
18:
18:
18:
18:
18:
19:
19:
19:
19:
19:
19:
19:
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“Anmplification nmethods as discl osed 15:19: 21
herein can be used in the devices, kits 15:19: 23

and nmet hods known in the art for genetic 15:19: 28

anal ysis, such as but not limted to," 15:19: 31
and then there's a bunch of |ist of 15:19: 33
pat ents. 15:19: 34

And after the list of patents, it 15:19: 36
says, "In sone cases anplification 15:19: 38
met hods of the present invention can be 15:19: 40
used to anplify target nucleic acid of 15:19: 43

interest for DNA hybridization studies to 15:19:45

determ ne the presence or absence of 15:19: 47
pol ynor phi sm " 15:19: 50
Do you see that? 15:19: 50
A. | do. 15:19:51
Q And do you know -- |'m sure 15:19: 51
because you read this patent in detail -- 15:19:53

that the patents that are nentioned there 15:19:56

refer to Affy chips, right? 15:19: 59
A. We can draw -- we can pull up 15: 20: 03
t hose patents. 15: 20: 05
Q | mean -- well, did you not 15: 20: 06
| ook at them before today? 15: 20: 07
M5. Cl PRIANO. (Objection to 15: 20: 09
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form 15: 20: 10
A. | said, we can pull up the 15: 20: 10
pat ents. 15:20: 12
Q That's not the question. 15:20:12
The question is, did you | ook up 15:20: 13
t hose patents to see that they were 15: 20: 14
referring to Affy chips? 15: 20: 16
A. | believe they're referenced 15: 20: 17
here so we can | ook up the papers and 15: 20: 19
confirmthat. 15: 20: 21
Q Agai n, just see if you can 15: 20: 22
stick with the question. 15: 20: 24

Did you | ook at those papers before 15: 20: 25

sitting here today to identify whether 15: 20: 27
t hose patents were referring to Affy 15: 20: 29
chips for the hybridization studies? 15: 20: 32

A. | believe some of them may 15: 20: 33

refer to the Affy chips, I'"'mnot sure if 15: 20: 35
they refer to additional -- 15: 20: 37

Q Wel I, the purported inventors 15: 20: 38
of this enrichment nmethod are telling you 15:20:40
once you create a |library enriched by the 15:20:43

steps that they identify for enrichnent, 15: 20: 46
those libraries can be used to genotype 15: 20: 48
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ei ther on an Affy hybridization chip or 15: 20:
by sequencing on an MPS platform right? 15: 20:
A. | believe it says such as but 15: 20:

not limted to. So, | think, they're 15: 21:
pointing to those patents as exanpl es of 15: 21:
t he kind of hybridization arrays that one 15:21:
may use are including others. 15: 21:
Q Right. So they're telling you 15:21:

that enriched libraries that are enriched 15:21:
by the nethods described in this patent 15: 21:
can be used in anong ot her ways, not just 15:21:
limted to these ways, but can be used to 15:21:
sequence on an MPS platform right? 15: 21:
A. Yes. 15: 21:

Q. And those sane |ibraries can 15: 21:

al so be used to genotype on hybridization 15:21:
arrays such as Affy chips, right? 15: 21:
A | don't believe that's in 15: 21:

di sput e. 15: 21:
Q Ckay. So let's take a | ook 15: 21:

-- well, actually, let's go back to the 15: 21:
Dr. Metzker paper, Exhibit 1025. 15: 21:
A. Ckay. 15: 21:

Q So, in that sane col um we 15: 21:
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were | ooking at, the "Genone enrichnment"”
col umm.

A Gve ne a mnute to turn back
to that.

l"mon the colum that you're
referring to.

Q So, when Dr. Metzker in that
section that we had read just previously

where he's tal king about "tens of

t housands of priners" and giant "nultiplex 15:

15:

groups," it's just not thousands, it's
“"tens of thousands," right, of priners?

That's, |ike, way beyond what the
clainms require, right?

M5. CIPRIANO (Objection to

form

A As | think we've indicated,
the clainms do not require a |evel of
multiplex -- specific |evel of
mul ti pl exi ng.

Q So this identification where
Dr. Metzker is saying, hey, if you're
going to use "tens of thousands" -- if

you're going to use the entire capacity

15:
15:
15:
15:
15:
15:
15:
15:
15:

15:
15:
15:
15:
15:
15:
15:
15:
15:
15:
15:
15:
15:
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of an NGS machi ne where you woul d be
| ooking at |ike "tens of thousands" of
| oci, that may not be that easy to do.
But that's not teaching away from
usi ng PCR and anpli con-based enri chnent

for situations where you're not worried

about utilizing the entire capacity of an 15:23:17

NGS pl atform or where you're not
concerned about nultiplexing | evels of
"tens of thousands"?

He's not teaching away from say,
li ke, what's in the patent, just the 17
pl ex at nost?

M5. CI PRIANO Objection to

form

A Woul d you restate the
question?

Q s Dr. Metzker in that

par agr aph where he's tal king about "tens
of thousands of priners," is he teaching
away fromnultiplexing at small |evels,
which are required in the patent?

A He has said and, as we've

I ndi cat ed above, "coupling PCR with

15: 22: 56
15: 23: 00

15: 23: 07
15: 23: 09
15: 23: 14

15: 23: 21
15: 23: 23
15: 23: 25
15: 23: 26
15: 23: 28
15: 23: 31
15: 23: 34
15: 23: 38
15: 23: 38
15: 23: 39
15: 23: 39
15:23: 41
15: 23: 43
15: 23: 46
15: 23: 49
15: 23:51
15: 23: 54
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hi gh-t hr oughput NGS pl atfornms for 15: 23:
targeting strategies is not practical." 15: 24:
Q Well, it was "not practical" 15: 24:

i n what way? 15: 24:
If you're trying to use the entire 15: 24:
capacity of the instrument in a rmultiplex 15:24:
reaction, which would require "tens of 15: 24:
t housands, " but there's no need to use 15: 24:
the entire capacity of an NGS system as 15: 24:
you admtted nmultiple times today, that 15: 24:
people split up the capacity in a core 15: 24
facility, right? 15: 24:
M5. CI PRIANO Objection to 15: 24:

form 15: 24:

A And | would al so indicate and 15: 24:
draw your attention to Dr. Metzker here 15: 24
is really tal king about using the dual 15: 24:
primer PCR strategy. 15: 24:
Q Then why did you bother citing 15:24:

it for teaching away from using 15: 24:
anpl i con-based enrichnent, as descri bed 15: 24:
in the patent and SPE? 15: 24:
A Because, as we've discussed, 15: 24:

the dual priner PCR strategy is nore 15: 24:
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sel ective than single priner. So, even 15: 24:
when - - 15: 24:
Q Not in nmultiplex reactions 15: 24:

it's not. 15: 25:
A In terns of specificity, it 15: 25:

is. It also generates off target -- it 15: 25:
al so generates additional artifacts due 15: 25:
to the primer binding. But, in terns of 15: 25:
the targeting, the target of interest, 15: 25:
it's going to do a better job of 15: 25:
selecting -- 15: 25:
Q Alright. So what evidence do 15: 25:

you have in the literature that targeting 15:25:
ina multiplex of, say, two dozen you get 15:25:
better on-target rates with two 15: 25:
target-specific primers than with single 15: 25:
pri mer extension? 15: 25:
What evi dence do you have in the 15: 25:
literature, prior to 2012, do you have to 15:25:
support that clainf 15: 25:
A The evi dence that we have for 15: 25:

the single primer extension is the work 15: 25:
on MARA. And at the tine as Dr. Metzker 15: 25:
is indicating here, the use of PCR is 15: 25:
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really the dual prinmer PCR strategy, the

15: 25: 45

anpl i con sequencing, traditional anplicon 15:25:49

sequenci ng.

Q So, yeah, | don't see how you
citing this supports any notion that you
woul d be steered away from using single
primer extension that Dr. Metzker is
teaching those of skilled in the art run
away from single primer extension to
create enriched anplicon libraries,
because it's not going to work.

That's not what he's saying, is it?

M5. CI PRIANO Objection to
form argunentive.

A. My read here is as plain as
what's witten here. PCR by which he's
-- he means dual prior PCR, but it
doesn't say single prinmer extension PCR
or simlar single primer extension. And
coupled with Sanger sequencing, we know
wor ks, for a small -- for a handful of
candi dat es.

Q Ckay.

A. So it's quite obvious, in ny

15: 25: 52
15: 25: 53
15: 25: 55
15: 25: 57
15: 26: 00
15: 26: 03
15: 26: 05
15: 26: 07
15: 26: 09
15: 26: 12
15: 26: 14
15: 26: 15
15: 26: 17
15: 26: 22
15: 26: 26
15: 26: 29
15: 26: 31
15: 26: 34
15: 26: 36
15: 26: 40
15: 26: 40
15: 26: 41
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opi ni on. 15: 26:
Q "Quite obvious" that he's 15: 26:
tal ki ng about sonething that's not 15: 26:
relevant to the clainms in the patent, 15: 26:
right? 15: 26:
A. | wouldn't agree with that 15: 26:

st at enment . 15: 26:
Q Let's go further down in that 15: 26:
columm to where it says, "Customdesigned 15:26:
oligo [sic] mcroarrays.” 15: 26:
Do you see that? 15: 26:

A | do. 15: 26:

Q So, in this colum, Dr. 15: 27:

Met zker -- or in this paragraph that 15: 27:
starts with that word, "customdesigned," 15:27:
he's, actually, referring to two groups 15: 27:
where he says, "the BCM HGSC' -- and the 15: 27:
reference is Reference 68 -- "and the 15: 27:
Col d Spring Harbor Laboratory" -- 15: 27:
reference 69 -- groups reported capture 15: 27:
efficiencies of 65 to 77 percent,” and in 15:27:
parens, "Roche/ 454 platform?"™ 15: 27:
Do you see that? 15: 27:

A | do. 15: 27:
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Q So "Roche 454" is a massively 15: 27:
paral | el sequencing platform correct? 15: 27:
A It is. 15: 27:

Q And what he's saying is the 15: 27:

enri chment nethods that people reported 15: 28:
for creating a library that they then ran 15:28:
on a Roche 454 pl atform was sonmewhere 15: 28:
bet ween 65 and 77 percent, right? 15: 28:
A. That's what | would interpret. 15:28:

Q Which is, actually, closer to 15: 28:

the 50 percent that Dr. Brooks said he 15: 28:
woul d have expected in the 90 percent, 15: 28:
whi ch he said he got, right? 15: 28:
MS. ClIPRIANO. Objection to 15: 28:

form 15: 28:

A. Are you asking ne if 65 is 15: 28:

cl oser to 50 percent than to 907 15: 28:
Q | am 15: 28:
Because you had problens with the 15: 28:
threshold at .8 where you said that's 15: 28:
actually even a lower read. So | want to 15:28:
make sure we're consistent with the math 15: 28:
her e. 15: 28:
A It was .08 and we were 15: 28:
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di scussing the directionally of where the 15:

15:

threshold is discrimnating.
Q And you were, basically,

saying with a higher threshold, that's

i ke saying a person is going to clear
bar that's at 6 feet nore tines than
they're going to clear a bar that's at
8 feet, right?

But, again, we don't need to
bel abor that.

A. Pl ease don't m scharacterize

what | was trying to explain.
Q Vel l, what you explained in

multiple different ways. They were

a

conpletely inconsistent with each other.

But, again, the transcript is pretty
clear on it.

But this BCM -- this group that
sequenced on the Roche sequencer, their
library was only enriched to 65 or 77
percent, yet they did it, right?

M5. CI PRIANO Objection to
form argunentive.

A. It states in the paper

15:
: 28:
15:
15:

15:
15:
15:
15:
15:
15:
15:
15:
15:
15:
15:
15:
15:
15:
15:
15:
15:
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that -- | believe "BCM' stands for Baylor 15:29:
Col | ege of Medicine reported capture 15: 29:
efficiencies of 65 to 77 percent on the 15: 29:
Roche 454 platform and, | believe, 15: 29:
they're tal king about exonme capture. 15: 29:
Q Ri ght . 15: 29:

And you have no reason to believe 15: 29:

that Dr. Metzker got that wong given 15: 29:
that he was part of the human genone 15: 29:
product and he was at Bayl or Col | ege of 15: 29:
Medi ci ne, right? 15: 29:
A. He doesn't -- whether that's 15: 29:

rel evant or not -- | nean, it's a 15: 29:
publication that he cited to. So | have 15: 29:
no reason to believe that he transcri bed 15: 29:
it inaccurately. 15: 30:
Q Did you go back and read those 15: 30:
publications that he cited there? 15: 30:
A. | may be famliar with those 15: 30:

publ i cati ons. 15: 30:
Let's turn to them now. 15: 30:

| know the Bayl or Col | ege of 15: 30:
Medi ci ne group. 15: 30:
So those are two often cited papers 15: 30:
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for capture efficiencies.
Q So these peopl e sequenced on
a massively parallel platform as
reported in the literature, even though
there was only 65 -- at the | ow end

65 percent of on target, right?

A. Yes.
Q Ckay. And then if we go down,
the sentence continues. And I'Il just --

it continues after the |ast paren. So
"(Roche/ 454 platform and 53%
(I'l'um na/ Sol exa platform, respectively,
with targeted exons being covered by at

| east one NGS read."

Do you see that?

A | do.
Q So, when sonebody enriched
for an Illumna platform they, actually,

reported data, even useful data, even
t hough the percent of on-target reads was
53 percent, right?
A. Wth, one single read, right.
Whet her you can draw any inference

froma single NGS read is an open

: 30:
: 30:
: 30:
: 30:
: 30:
: 30:
: 30:
: 30:
: 30:
31
31
31
0 31:
: 31:
31
31
: 31:
: 31:
31
31
:31:
CH
: 31:
31
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question. | think it's a denonstration 15: 31:
that you can get array capture to work 15: 31:
and get an initial readout from NGS. | 15: 31:
t hi nk you woul dn't necessarily use the 15: 31:
data generated beyond saying we were able 15: 31:
to get capture to work and do NGS. 15: 31:
Q. But -- 15: 32:

A. It's a single read. 15: 32:

Q -- scholarly articles -- so, 15: 32:

| mean, that was published in -- we can 15: 32:
| ook and | ook at where it was published. 15: 32:
A. This was the early days of 15: 32:
hybri d capture. 15: 32:
Q So that was published in, I 15: 32:
bel i eve, Nature Genetics, right, which is 15:32:
-- | mean, Nature by itself, Nature and 15: 32:
Science are kind of considered at the top 15:32:
of the heap, right, as prestige and 15: 32:
scientific journals, right? 15: 32:
A. | would agree with that. | 15: 32:

have several Nature and Sci ence paper. 15: 32:
Q And Nature Genetics is close 15: 32:

to the top of the pyramd as well, in the 15:32:
specific field of genetics, right? 15: 32:
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A. Absol ut el y.

Q So you're not saying that

Nat ure Genetics published the paper with

results that really don't nmean anything,

right?
A. No, that's not what |

sai d.

| said, as you read here very clearly,

53 percent on capture with targeted exons

bei ng covered, at |east, one NGS

This is very early on in the devel opnent

read.

15: 32:
15: 32:
15: 32:
15: 32:
15: 32:
15: 32:
15: 32:
15: 32:
15: 33:
15: 33:

of exone sequence. So this is really the 15:33:

denonstration that you can get the capture 15: 33:

pi ece to work and readout wi th NGS

MR. BILSKER: G ve ne just a

second.

(There is a discussion off

the record.)

(Recess taken 3:34 to

p.m)

3:47

MR. BILSKER: It's a wde

t abl e.
MS. Cl PRI ANO It is.
MR. BILSKER: | don't

to throw but. ..

want

15: 33:
15: 33:
15: 33:
15: 33:
15: 33:
15: 33:
15:47:
15:47:
15:47:
15:47:
15:47:
15:47:
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Q We' re back on the record.

Dr. Bustamante. So we were | ooking at
Dr. Metzker's paper, Q AGEN Exhi bit 1025.
And, in particular, Page 11 where he
references a nunber of studies from other
gr oups.

And one of the groups that he
references i s Hodges, which is reference
69.

(Deposition Exhibit Q AGEN

1115, article authored by Hodges,

et al., titled, "Genonme-wi de in

situ exon capture for selective

resequenci ng," was previously

mar ked for identification.)

Q. And now |'ve passed you
Exhi bit 1115, which is the Hodges paper.

Have you read this paper before?

A. | read this paper in the past.

Q So you are famliar with it,
ri ght?

A |'ve read this paper in

mul ti ple settings.

Q Right. And they -- this is

15:47:50

15:47: 54
15:47: 59
15:48: 01
15:48: 04
15: 48: 06

15:48: 13

15:48: 13
15:48: 16
15:48: 19
15:48: 20
15:48: 22
15: 48: 24
15:48: 24
15: 48: 26
15: 48: 26
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t he paper where the |evel of enrichnent
or the level of yields is somewhere in
the 50 percent range up to 85 percent,
ri ght?

A. | can confirmfor you, if you

give me a mnute to cross-reference

but . ..

Q | don't need you to confirm
it.

A. Ckay.

Q But you are famliar with

this paper?

A. As | said, |I've read this
paper nmultiple tinmes. | did not read it
in the |l ast week in preparation, but I'm

famliar with the paper and happy to go
t hr ough.

Q And, | nean, again, this is
from Nature Genetics, which is a
prestigious journal, right?

A. Yes. It's from Nature
Geneti cs.

Q It's not your experience that

Nat ure Genetics publishes articles that

15:
15:
15:
15:
15:
15:
15:
15:
15:
15:
15:
15:
15:
15:
15:
15:
15:
15:
15:
15:
15:
15:
15:
15:

48:
48:
48:
48:
48:
48:
48:
48:
48:
48:
48:
48:
48:
48:
49:
49:
49:
49:
49:
49:
49:
49:
49:
49:
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don't have a high scientific significance, 15:49:21

ri ght?
A. That is not usually their
publ i cation strategy.
Q Let's take a | ook at another
article.
(Deposition Exhibit Tecan
2029, Nature Biotechnol ogy article
titled, "Fixing the front end,"
was previously marked for
I dentification.)
MR. BILSKER: | feel like |
should turn this into a paper
ai r pl ane.
Q. So Tecan Exhi bit 2029, this
Is, actually, a paper that you yourself

cited, right?

A. | believe, | cited this paper.

We can doubl e-check. | don't renmenber
exactly all the citations, but |'ve also

read this paper in the past.

Q And this is a paper that Dr.
Met zker cited as well, right?
A. | " m happy to doubl e-check the

15: 49: 24
15:49: 26
15:49: 28
15:49: 34
15: 49: 43
15:49: 43
15:49: 43
15:49: 43
15: 49: 43
15: 49: 47
15:49: 47
15:49: 48
15:49:51
15: 49: 54
15:49: 58
15: 50: 00
15: 50: 02
15: 50: 04
15: 50: 07
15:50: 10
15: 50: 11
15: 50: 12
15:50: 16
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ref erences.
Q You can | ook at Reference 76
in the Metzker paper.
A. Okay. We can confirmthat.

Ref erence 77 is not this paper.

Q | didn't say 77. | said, 76.
A. " msorry, | heard 77. My
apol ogi es.

Seventy-six is this paper.

Q And Nature Biotechnologies is
anot her publication in the "Nature"
famly, correct?

A. Nat ure Bi ot echnol ogy is one
of the journals of the Macm Il an Nature
fam |y.

Q Again, relatively high on the
acceptance scale of scientific prestige,
ri ght?

A. Well, this is not a peer
revi ewed paper, but it is a "News
Feature," a sort of news and views, as it
wer e.

Q So you cited this as

potentially supportive of your claimthat

15:
15:
15:
15:
15:
15:
15:
15:
15:
15:
15:
15:
15:
15:
15:
15:
15:
15:
15:
15:
15:
15:
15:
15:

50:
50:
50:
50:
50:
50:
50:
50:
50:
50:
50:
50:
51:
51:
51:
51:
51:
51:
51:
51:
51:
51:
51:
51:
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no one would ever | ook to sonmething |ike
single prinmer extension and Shapero to
create a library used on an NGS pl atform
because - -

A | f you could point me to the
exact question you want me to answer
relative to what | wote, |'m happy to

turn to that.

Q Why did you cite this paper?
A. |f you can point nme --

Q. | can't.

A. Okay. Then | will need to

| ook for it, because I want to nmake sure
| answer your question accurately.

Q. Well, | can represent that
you guys cited it because it's a Tecan
exhibit. So I'mnot going to waste tine
finding the exact place you listed it.

But this paper is from 2008, right?

A. This paper is from 2008.

Q And it actually says on the
first page of the paper that sequencing
an entire exone like for --

A. Can you pl ease point ne to

15:51: 31
15: 51: 34
15: 51: 36
15:51: 41
15:51: 48
15: 51: 49
15:51: 51
15: 51: 53
15:51: 53
15: 51: 55
15: 51: 58
15: 51: 59
15: 52: 00
15: 52: 02
15: 52: 04
15: 52: 05
15:52: 09
15:52:11
15:52: 13
15:52: 19
15:52: 21
15:52: 23
15: 52: 26
15:52: 29
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wher e? 15: 52:
Q Top right-hand col um. 15: 52:

A. Top right-hand colum,; yes. 15: 52:

Q So it's, actually, saying 15: 52:

that the cost of sequencing an exone is 15: 52:
rapi dly approachi ng $5, 000, right? 15: 52:
| nmean, it actually says it's 15: 52:

i mMm nent in 2008, right? 15: 52:
A That's what it states in this 15: 52:

news and views. 15: 52:
Q Right. That's an entire 15: 52:
exonme, right? 15: 52:
A That would be an entire -- 15: 53:
again, | need to qualify this. But based 15:53:
on what it states here it says, a 15: 53:
t housand gene -- dollar genone was 15: 53:
probably, at least, five years away, but 15: 53:
t he $5, 000 exone using new capture 15: 53:
met hods is inm nent. 15: 53:
Q So, if you turn to Page 3, 15: 53:
attorney stanmped Page 3, but it's 1103 of 15:53:
the article, right-hand col um. 15: 53:
A. Yes. 15: 53:

Q So, on the right-hand col um, 15: 53:
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first full paragraph, he's actually 15: 53:
saying, "So is solution-phase better than 15:53:
sol i d?" 15: 53:
"Solid" you understand himto be 15: 53:
tal ki ng about Solid 4547 15: 53:
A. No. 15: 53:

Q Al right. Just solid array 15: 53:
hybri di zati on? 15: 53:
A. That's what he's tal king 15: 53:
about . 15: 53:
Q So he goes on to answer the 15: 53:
gquestion, "Not necessarily. Gven the 15: 53:
| ow cost of sequencing, tight specificity 15:53:
may not be that inportant. As sequencing 15:54:
prices drop, 'if half of your reads map 15: 54:
sonmepl ace else, or aren't directly 15: 54:
mappabl e to your region of interest, 15: 54:
maybe you don't care -- you just throw 15: 54:
t hem away, says Z-WI-C-K " which is a 15: 54:
name comm, "who adds the mcroarray 15: 54:
probes m ght even hel p coverage by 15: 54:
capturing targeted sequence that are nmuch 15:54:
| onger than the probe thensel ves." 15: 54:
So he's actually taking quotes from 15: 54:
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people in the field and sonme of these

people in the field are saying, you know

what, given the cost of sequencing com ng

down rapidly, it really doesn't even
matter, like, if 50 percent of the stuff

t hat you sequence is not what you want,

15: 54: 34
15: 54: 36
15: 54: 37
15:54: 40
15:54: 42
15: 54: 45

you just throw the stuff away, it's not a 15:54:47

bi g deal, right?

A Again, he's -- we have to
qualify this by saying that this in the
cont ext of whol e exonme sequencing, the
begi nni ngs of these technol ogi es and
relative to the depth of coverage that's
achi eved.

So, if you achieve sufficient depth
of coverage, you m ght be able to draw
i nferences, even if 50 percent of the
reads don't map to the exone.

Q And he's tal king about reads
on massively parallel sequencers, right?
A. That's the way you woul d

sequence an exone.

Q So he's saying even on a

15: 54: 49
15:54: 50
15: 54: 53
15: 54: 57
15: 55: 01
15: 55: 04
15: 55: 06
15: 55: 06
15:55: 09
15:55:12
15: 55: 14
15:55:19
15: 55: 22
15: 55: 27
15: 55: 29
15: 55: 29

massi vely parallel sequencer, he's saying 15:55:32
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in 2008, the cost of sequencing is comng 15:565:
down so nuch and so rapidly, that in a 15: 55:
little while you won't even care? 15: 55:
Peopl e may not even care if 15: 55:

50 percent of the stuff -- the sequencing 15:55:
reads they get are not relevant to them 15: 55:
ri ght? 15: 55:
A. To sonme investigators $5, 000 15: 55:

for an exone at that time m ght not be 15: 55:
expensive, but too many investigators it 15: 55:
was quite expensive. It was well outside 15:565:
the reach of the science they were doing. 15:56:
So, | think, you're tal king about 15: 56:

| eadi ng edge | abs that are trying to 15: 56:
pronote the technol ogy at the frontier 15: 56:
and they are saying, as is often in the 15: 56:
case in genomcs, we're al nost there, 15: 56:
it's looking great, the technol ogy works 15: 56:
wel | . 15: 56:
This is not a surprising article 15: 56:

and it's, again, appearing as a "News 15: 56:
Feature." This isn't a peer reviewed 15: 56:
scientific publication. This is an 15: 56:
edi torial. 15: 56:
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Q Well, it's 5,000 in an exone
for 2008. On that first page, he's
actually saying a thousand doll ar genone
s com ng.

A And it was not reached within
the timeline. So this is, you know --

this is consistent with, you know,

predi ctions that may or nmay not cone true.

Q Well, a genonme is 6 billion
bases. W know t hat what Shapero was,
actually, |ooking at was many orders of
magni t ude | ess than that, which is what
-- it was 2 mllion bases.

So the cost of sequencing an entire
genonme, which is 6 billion bases, is,
certainly, going to be higher than
sequencing 2 mllion bases that you've
chopped your |ibrary down to through
enrichment, right?

A Dependi ng on the cost of the
enri chment technol ogy.

Q Well, and the prices that

they're quoting here -- so, if you' re not

sequencing, if you're not using the entire 15:

15:
15:
15:
15:
15:
15:
15:
15:
15:
15:
15:
15:
15:
15:
15:
15:
15:
15:
15:
15:
15:
15:
15:

56:
56:
56:
56:
56:
56:
56:
56:
56:
56:
56:
56:
56:
56:
57:
S7:
S7:
S57:
S57:
S7:
S7:
S7:
57:
S7:
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capacity of the sequencing instrunent,
it's got to even be |ess, because you're
going to share -- potentially you can
share those costs with other people,
right?

A. So -- yes. But let's also
realize that the sequencing costs aren't
the only part of the cost. You m ght
spend si x nonths of post-doc tine
anal yzing the data, if it's an
I ndeci pher abl e experi nent.

Q Do you know what a "Q score"
IS in sequencing?

A. If by "Q score,” we nean a

base quality score.

Q Yeah.

A. | do know a "base quality
score. "

Q | s a base quality score of 20

consi dered good?

A. | would say a base quality

score of 20 is considered often a m ni num

t hreshol d for whether you'd accept the

base call.

15:
15:
15:
15:
15:
15:
15:
15:
15:
15:
15:
15:
15:
15:
15:
15:
15:
15:
15:
15:
15:
15:

15:

S57:
57:
S7:
S7:
S7:
S57:
S7:
S7:
S7:
57:
57:
59:
59:
59:
59:
59:
59:
59:
59:
59:
59:
59:
: 59:
59:
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Q Wuld you -- an error rate in 15: 59:
sequenci ng below .1 percent, that's a Q 15: 59:
score of 30 or over, isn't it? 15: 59:

A. That woul d be -- yes, so the 15: 59:
definition of a Q score would be -- so 15: 59:
one in a thousand would be ten to the 15: 59:
third. So it would be a Q score of 30. 16: 00:

Q And if an NGS platform such 16: 00:
as Illumna had a Q score of 30 in 2011, 16: 00:
you woul dn't say that their error rate is 16:00:
really that, would you? 16: 00:

A. The quality score is not 16: 00:
uni form across the sequencing read or the 16:00:
technol ogy. So sone bases have Q scores 16: 00:
of 20. Sone bases have Q scores above 20. 16:00:

Q So, if you had a Q score of 16: 00:
above 20, say 30, would you say that's an 16: 00:
acceptable | evel of raw error rate? 16: 00:

A. It depends on the depth of 16: 00:
coverage. So, even if you have a -- if 16: 00:
you have a single read with a Q score of 16: 00:
30, you mght trust that data. You would 16:00:
want nultiple reads to support a variant, 16:00:
as well as the allelic balance, if you're 16:01:
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trying to nake a call as to whether it's 16: 01: 04
het er ozygous or not. 16: 01: 06

So it's one conponent that often 16: 01: 08
goes into genotyping al gorithm and ot her 16: 01: 11
forms of interpreting next generation 16: 01: 13
sequence dat a. 16: 01: 16

(Deposition Exhibit Q AGEN

1101, Nucleic Acid Research article

titled, "An inproved PCR nethod

for wal king in uncloned genom c

DNA, " was previously marked for

I dentification.) 16: 02: 01

Q It's two copies there. 16: 02: 01

So |'ve, actually, handed you Tecan 16: 02: 20
Exhi bit 1101. 1In the petition that was 16: 02: 23
submtted, this same reference, | believe, 16:02:26

was Exhibit 1044. This is just a better 16: 02: 30

copy where you can see the gels. 16: 02: 33
But you're famliar with the 16: 02: 35
Si ebert reference, right? 16: 02: 38
A | amfamliar with the 16: 02: 39
Si ebert reference. 16: 02: 41
Q And | assune you were famliar 16:02:41

with it at the tine it came out, as it was 16:02: 43
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a pretty significant nethodol ogy for

genonme for wal king in unknown regions,

correct?

A. Well, the paper came out in
1995. | was still in college when it
came out. I'mnot sure | read it at the

tinme it canme out, but |I've read it before, 16:

i ncluding as part of the preparation for

thi s proceedi ng.

Q Do you di sagree with the

conclusions that are drawn in this paper? 16:

A. Whi ch "concl usion” in
particul ar?

Q Any of them

A. We coul d wal k through the
conclusions you'd |ike me to opine on.

Q Well, let's do it again.

Nucl ei ¢ Acid Research, is that a
relatively prestigious journal?

A Nucl ei c Acid Research is
consi dered a good j ournal.

Q s it peer reviewed?

A. Peer revi ewed papers appear

in Nucleic Acid Research. There m ght

16:
16:
16:
16:
16:
16:

16:
16:
16:

16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
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al so be other publications.
This is assunmed to be a peer
revi ewed publication.
Q So, on Page 2 of this
docunent, which is 1088 of the actual

paper. So "1088" in the upper left-hand

16: 03: 31
16: 03: 32
16: 03: 35
16: 03: 39
16: 03: 40
16: 03: 43

colum. "Page 2" on the bottomright-hand 16: 03: 48

col umm.

You see that there is a paragraph
-- three paragraphs up fromthe
"“Acknow edgenents,"” "We have found that
the high specificity of the nethod
described is primarily due to the
suppression effect of the adaptor/adaptor
primer conbination, although in sone
cases additionally [having] an am ne
group on the | ower strand of the adaptor
(vectorette bl ocking) yielded better
results.”

Do you see that?

A | do.

Q Now, the methodol ogy t hat
Si ebert describes is a single prinmer

ext ensi on net hodol ogy, correct?

16: 03: 52
16: 03: 52
16: 03: 54
16: 03: 56
16: 03: 58
16: 04: 01
16: 04: 04
16: 04: 06
16: 04: 09
16: 04: 11
16: 04: 13
16: 04: 16
16: 04: 16
16: 04: 17
16: 04: 18
16: 04: 21
16: 04: 23
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A. It is a single prinmer 16: 04:

ext ensi on net hodol ogy for genone wal ki ng. 16: 04:
Q Ri ght . 16: 04:

So there is a single target-specific 16: 04:
primer used on one end and on the other 16: 04:
there is a ligation of an adaptor, right? 16:04:
A. Yes. 16: 04:

Q And the adaptor is then 16: 04:
targeted to -- with a common priner to 16: 04:
anplify the extension product, correct? 16: 04:
A. | believe that's correct. 16: 04:

Q And do you disagree with 16: 04:

Si ebert's conclusion, which the editors 16: 04:
of Nucl eic Acid Research allowed to be 16: 05:
publ i shed, which says that the method and 16: 05:
the data that is supplied here shows that 16:05:
t he nmet hodol ogy had high specificity in 16: 05:
enriching or wal ki ng? 16: 05:
A. Renmenber, this is a paper that 16:05:

has to do with genone wal ki ng where you're 16: 05:
trying to extend into an unknown region 16: 05:
froma known region. [It's an exploratory 16:05:
techni que and there's really one product 16: 05:
that is being generated versus, as we've 16: 05:
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di scussed, application in nore of the 16: 05: 40
mul ti pl ex setting. 16: 05: 45
So, in the context as descri bed 16: 05: 46
here for genone wal ki ng, this was 16: 05: 47
accurately described in the paper. 16: 05: 53
Q So, when it says, "high 16: 05: 54

specificity,” it's walking in the region 16: 05: 57
they want it to walk in and not wal ki ng 16: 05: 59
at high rates in other regions that they 16: 06: 02

don't want it to walk in, correct? 16: 06: 05
A. For the exanple that they 16: 06: 07
descri be and the particul ar gene that 16: 06: 09
they used to denonstrate the utility. 16: 06: 11
Q Ri ght . 16: 06: 13
And you nentioned mul tipl ex. 16: 06: 14
But, again, we have established 16: 06: 16

already that the clains are not limted to 16:06: 18

mul ti pl ex reactions and, in fact, cover 16: 06: 20
single loci, correct? 16: 06: 22

A We have described that the -- 16: 06: 25
we have agreed -- | -- let ne restart ny 16: 06: 27
answer to that question. 16: 06: 31

As we've stated in the clains, there 16:06: 32

iIs no limtation as to whether you have 16: 06: 39
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one or nore -- rather, the claimstate 16: 06:
one or nore -- let ne restate it so that 16: 06:
| don't msstate it. Pardon ne. 16: 06:
As it states here, extending the 16: 06:

one or nore nucl eotides annealed to the 16: 07:
nucl ei ¢ aci d sequence so... 16: 07:
Q And, in fact, this nethodol ogy 16:07:

of enrichnment is quite simlar to the 16: 07:
met hodol ogy purportedly described as new 16:07:
in the '012 patent, right? 16: 07:
A. There are differences between 16: 07:

this and what's described in the patent. 16: 07:
Q But there are a | ot of 16: 07:
simlarities too, right? 16: 07:
A. | would say "simlarities" in 16: 07:

t he eye of the behol der. 16: 07:
Q Well, it uses only a single 16: 07:
primer, right, target-specific priner, 16: 07:
ri ght? 16: 07:
A. There is the single priner 16: 07:
bei ng used in this genone wal ki ng 16: 07:
t echni que. 16: 07:
Q And there's an adaptor ligated 16:07:

onto an end of a fragnent that the single 16:07:
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primer anneals to, correct? 16: 07:
A. There is an adaptor |igated 16: 07:

to the end. 16: 07:
Q And the anplification prinmer 16: 07:

only anneals and prinmes and anplifies to 16: 07:
t he conpl enent of the adaptor, right? 16: 07:
A That woul d be accurate. 16: 08:

Q So, in other words, the comobn 16: 08:
primer will only do anplification if the 16: 08:
target-specific primer hit its target and 16:08:
ext ended t hrough the adaptor sequence, 16: 08:
correct? 16: 08:
A Correct. 16: 08:
There could al so be off-target 16: 08:

bi nding. But they did not, presumably, 16: 08:
in this single exanple, see off-target 16: 08:
bi ndi ng or reported only on the exanple 16: 08:
where they didn't see off-target binding. 16:08:
Q And Si ebert and his other 16: 08:

aut hors, actually, design the adaptor such 16:08:
that -- with a suppression effect, by 16: 08:
adding in an am ne group on the three 16: 08:
prime end of the |ower strand so that it 16: 08:
woul dn't ever extend, unless on its own, 16: 08:
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correct?

A. | would say it's -- yes,
strand specific.

Q So that the strand of the
adaptor, the | ower strand of the adaptor
is not going to extend, correct?

A. As described in the paper,
that's a feature of this vectorette
system

Q So that dim nishes situations
where you're going to get conmon prinmers
creating extension products when they're
not supposed to, correct?

A. I n the genone wal ki ng setting,
where you're trying to extend into a
regi on of unknown sequence.

Q So the main issue, | believe,
that you've identified in the Shapero
paper that would steer people away from
using single primer extension is the
possibility that the target-specific
primer is going to anneal to sequences
that you don't want it to anneal to,

that's the thing that's going to create

16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:

16:
16:
16:

16:
16:
16:

16:
16:

08:
08:
08:
08:
09:
09:
09:
09:
09:
09:
09:
09:
09:
- 09:
09:
09:
09:
- 09:
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10:
10:
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t he greatest amount of off-target
anpl i cons, correct?
M5. Cl PRIANO. (Objection to

form

A Woul d you m nd sinplifying
t he question for nme?

Q As we' ve been di scussing

t oday, in Shapero, if you had to attri but

16: 10:
16: 10:
16: 10:
16: 10:
16: 10:
16: 10:
16: 10:
e 16:10:

one factor to creating the nost off-target 16:10:

anplicons, would it be fair to say that,
as reported in Shapero, the thing that
you woul d point to is the target-specific
primer, actually, annealling to and
extending -- annealling to target sequenc
that it's not supposed to anneal to?

A That's one of the factors
that could generate off-target products.

That's one concern.

Q Possibility?
A. One possibility.
Q But, as far as the data goes,

we didn't see any possibility of priner
di nmers creating anplicons that were not

wanted, right?

16: 10:
16: 10:
16: 10:
16: 10:
e 16:10:
16: 10:
16: 11:
16: 11:
16: 11:
16: 11:
16: 11:
16: 11:
16: 11:
16: 11:
16: 11:
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A. There's no data presented in 16: 11:

the gel. It may or may not have primer 16: 11:
dimers; don't fully conclude that since 16: 11:
we'd need to know a bit nore. And, 16: 11:
agai n, because hybridi zati on does the 16: 11:
bul k of the work here, it's hard to know  16:11:
t he degree of off-target anplicon 16: 11:
generations, since only high affinity 16: 11:
nol ecul es are binding to the predefined 16: 11:
approach on the array. 16: 11:
Q So are you saying that |ooking 16:11:

at the gel Figure 2(A) in Shapero Exhibit 16:11:
1006, that you can't tell whether there 16: 12:
are any anplicons that are 100 bases or 16: 12:
| ess? 16: 12:
A What | said was, you know, in 16:12:

the imge that | have before nme, | don't 16: 12:
see a band on the | adder for the hundred 16: 12:
base pairs. It could be a bad 16: 12:
reproduction. And | can't summarize just 16:12:
fromthis inmage the degree of prinmer 16: 12:
di meri zation. There is no evidence of 16: 12:
primer dinerization, as the inage has 16: 12:
been produced here. 16: 12:
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But it's hard to fully interpret, 16: 12:
since | don't see a clear band at a 16: 12:
hundred base pairs, but that could just 16: 12:
be the reproduction here. 16: 12:

Q So, if the editors who 16: 12:
approved the publication of the Shapero 16: 12:
article were doing their job and they 16: 12:
al so, | assunme, being skilled in the 16: 12:
field were | ooking at those gels and they 16:12:
saw no -- they said, you can't draw any 16: 12:
conclusion that the majority of anplicons 16:12:
are between 500 to 750 because they, 16: 13:
actual ly, saw bands at 100 or |ess, they 16: 13:
woul dn't have been doing their job, if 16: 13:
they let the article be published with 16: 13:
Shapero drawi ng the concl usion that the 16: 13:
majority of anplicons were in the 500 to 16: 13:
-- whatever it was? 16: 13:

A. The hundred to 500 base pairs 16: 13:
Is what they state in the paper. And 16: 13:
that may be the limt of resolution on 16: 13:
this gel. And, as we agreed, priner 16: 13:
di mers woul d be well bel ow a hundr ed. 16: 13:
So, again, | don't know how | ong they, 16: 13:
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specifically, ran the gel and how far 16: 13:
you' d be able to detect. 16: 13:
But |'m happy to state for the 16: 13:
record that if we saw a band at a hundred 16:183:
base pairs or likely below a hundred base 16: 13:
pairs, we would assunme there is not a 16: 13:
strong evidence of a lot of primer diners 16:13:
bei ng gener at ed. 16: 13:
Q Wel |l other than prinmer dinmers 16: 14:

and off-target hybridization of the 16: 14:
single specific target priner, what else 16: 14:
woul d be contributing to a | ack of 16: 14:
specificity in the library generation, as 16:14:
descri bed by Shapero Exhibit 10067? 16: 14:
A. I n general, those are the 16: 14:
features that generally characterize 16: 14:
artifacts that woul d be concerning for 16: 14:
next generation sequencing. There could 16: 14:
be additional artifacts generated through 16: 14:
nmore nonspecific binding and sort of nore 16: 14:
random prim ng. Although, again, there's 16: 14:
no necessary evidence of that in this 16: 15:
paper given the high affinity in the 16: 15:
readout through the array hybridization 16: 15:
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t echnol ogy. 16: 15: 09
(Deposition Exhibit Tecan

2047, Bioinformatics Oigi nal

Paper titled, "A novel strategy

to design highly specific PCR

prinmers based on the stability

and uni queness of 3'-end

subsequences, " was previously

mar ked for identification.) 16: 15: 32

Q | ' m passi ng you what has been 16: 15: 32
mar ked as Tecan Exhibit 2047, which is a 16: 15: 34
paper from 2005 published in 16: 15: 38
Bi oi nformatics. First author is Fumhito 16:15:47
Mura, MI-URA first name 16: 15: 54
F-U-MI-H1-T-0 16: 15: 59

Are you famliar with this article? 16: 15: 59

A | amfamliar with this 16: 16: 01
reference. 16: 16: 03

Q And did you cite this as a 16: 16: 03
reference which would tell you that 16: 16: 06
single primer extensions are going -- 16:16: 10

A Gve me a nonent to turn to 16: 16: 12
my part of the declaration where | 16: 16: 14
di scuss M ur a. 16: 16: 16
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Q How are you pronouncing it? 16: 16:

A. Mee/ you/ ruh (phonetic) | 16: 16:
believe is howit's pronounced, but that 16: 16:
Is just a guess. 16: 16:
Q It's going to be Paragraph 58 16: 16:

of your Decl arati on. 16: 16:
A. (The witness reviews the 16: 16:
exhibit.) 16: 17:
Q Are you there? 16: 17:

A. | am 16: 17:

Q So have you satisfied yourself 16:17:

that you're famliar with this article 16: 17:
and you discussed it in your Declaration? 16:17:
A | never said | hadn't 16: 17:

di scussed it. 16: 17:
| said, | wanted to turn to the 16: 17:
portion of nmy Declaration to nmake sure | 16:17:
coul d accurately answer your questions 16: 17:
around this paper. 16: 17:
Q And you cited this paper in 16: 17:
support of your contention that people of 16:17:
ordinary skill in the art prior to 2012 16:17:
t hi nki ng about single primer extension 16: 17:
woul d be steered away fromusing libraries 16:17:
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created by single prinmer extension,

because they'd be creating libraries with 16:

a lot of off-target anplicons, right?

A. VWhat | cited to here is that
only the prinmer targeting the endogenous
nucl eoti de sequence can be expected to
confer specificity, which is consistent
with this paper.

Q "Il repeat it. "Only the
primer targeting the endogenous
[ nucl eoti de] sequence could [sic] be
expected to confer specificity."

| believe that's what you said,
ri ght?

Dr. Bustamante, is that what you
sai d, because the Court Reporter was
unabl e to capture what you said because
you were speaking too quickly. So I
tried to repeat it for her.

And what | said --

A. | can restate what is in ny
Decl ar ati on.

Q Go ahead.

A. “The i nportance of priner

16:

16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
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specificity is conmpounded when" --
MS. ClIPRIANO. Read slowy.

A. “The i nportance of priner
specificity is conmpounded when using a
syntheti c sequence such as an adaptor
a primer binding sequence. As nany
met hods i ntroduce a synthetic sequence
non-di scrimnately into the sanple. |

these cases, only the prinmer targeting

t he second endogenous nucl eoti de sequence 16:18:55

can be expected to confer specificity.

Q But in the situation, as

descri bed in Shapero, the adaptor sequence 16:19: 05

is not going to create on its own

of f-target anplicons, the only way the

adaptor sequence can be used as a primng 16:19:19

site for the adaptor prinmer is if the
target-specific prinmer anneals and
extends all the way through the adapto
creating the conpl enent?

A. That was a | ong question.
you could repeat it or have the Court
Reporter repeat it for ne, please.

(Wher eupon, the question is

as

n

r

| f

16: 18: 36
16: 18: 37
16: 18: 38
16: 18: 40
16: 18: 42
16: 18: 45
16: 18: 47
16: 18: 50
16: 18: 52

16: 18: 59
16: 19: 04

16: 19: 08
16:19: 13

16: 19: 24
16: 19: 28
16: 19: 31
16: 19: 34
16: 19: 39
16: 19: 41
16: 19: 43
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read back as follows:

"Question: But in the
situation, as described in Shapero,

t he adaptor sequence is not going

to create on its own off-target

anplicons, the only way the adaptor
sequence can be used as a primng
site for the adaptor prinmer is if
the target-specific prinmer anneals
and extends all the way through

t he adaptor creating the

conpl enent ?")

A. So, in Shapero, they -- where
did | put Shapero?

So --

Q | can make it easy for you.
It's the sane as the '012.

A. So you are aski ng about
Shapero and in Shapero -- here -- they
al so use a series of digestion reactions
to further renove the products fromthe
reaction, the inconplete products.

I'd have to think a bit about the

degree to which the universal priner

: 20:
. 20:
: 20:
. 20:
. 20:
. 20:
: 20:
. 20:
: 20:
. 20:
: 20:
121
1 21:
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woul d prime. But | believe that there 16: 21:
are scenarios in which it would prine and 16: 21:
generate off-target products. 16: 21:
Q Do you think the universal 16: 21:
primer will prinme and generate off-target 16:21:
anplicons regardl ess of a situation where 16:21:
the target specific prinmer has not 16: 21:
ext ended t hrough the adaptor to create 16: 21:
sequence conplenentary to the adaptor 16: 21:
sequence? 16: 21:
A. No, you need to extend through 16:21:

in order to create sequence conplenentary 16:21:
to the adaptor sequence. That's why | 16: 21:
said | want to take a nonment to think 16: 21
about it, because it was a |long question. 16:21:
Q So the thing that is 16: 21:
conferring specificity in Shapero and 16: 22:
ot her single prinmer extension reactions 16: 22:
is the specificity of the target specific 16:22:
primer, right? 16: 22:
A. We agree on that. 16: 22:

Q And Mura is, actually, 16: 22:
publ i shing an article in which -- I'm 16: 22:
assumng it's a he -- in which he 16: 22:
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i nproves upon the primer design for the 16: 22:
target-specific primer for single priner 16: 22:
ext ensi on reactions, correct? 16: 22:
A For various PCR-based 16: 22:

appl i cations. 16: 22:
Q And Mura, actually, reports 16: 22:

that using the particular algorithmthat 16: 22:
he has devel oped -- and this is 2005. 16: 22:
So, just a year after Shapero and, 16: 22:

at | east, six years before the '012 and 16: 22:
'108 purported inventors filed their 16: 23:
application, he reports on designing 16: 23:
primers for single prinmer extension, 16: 23:
whi ch are 90 percent specific, correct? 16: 23:
A In certain scenari os. 16: 23:

Q So a person using the 16: 23:
teachings of Mura and applying those 16: 23:
teachings to design the target-specific 16: 23:
primers in an assay |i ke Shapero would be 16:23:
able to design priners that have a 16: 23:
90 percent specificity rate, correct? 16: 23:
A | don't believe that is 16: 23:
accurate, because | believe this paper, 16: 23:
as | recall, was restricted to using 16: 23:
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yeast . 16: 23: 45
Let nme see if they used it in other 16: 23: 45

settings, but | believe this is a yeast 16: 23: 49
paper. 16: 23: 51
Q So are you sayi ng sequenci ng 16: 23: 51

yeast is not covered by the '012 or ' 108 16: 23: 53
pat ent ? 16: 23: 56

A. | ' m sayi ng sequenci ng yeast 16: 23: 56
is a nmuch sinpler problemthan trying to 16: 23: 57

sequence the human genone. 16: 24: 00
Q The question still stands. 16: 24: 01
A In the -- 16: 24: 03
Q Do the patents exclude 16: 24: 03
sequenci ng yeast? 16: 24: 04
A. The patents, certainly, do 16: 24: 05
not excl ude sequenci ng yeast. 16: 24: 07
Q Alright. So what -- 16: 24: 07
A. But what works in yeast often 16: 24: 08
doesn't work in humans or other systens. 16: 24: 10
Q Who cares. 16:24:13
A So | think -- 16: 24: 13
Q. I -- 16: 24: 13
A. Peopl e working in human 16: 24: 14
genetics care. People working in plant 16: 24: 16
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genetics care. 16: 24: 18

Q What we're tal king about is 16: 24: 19
the patents and we're tal king about its 16: 24: 20
validity and validity is eval uated based 16: 24: 22
on whet her sonething cones within the 16: 24: 26
scope of the clains. 16: 24: 28

And i f sonmeone was notivated to try 16: 24: 29
usi ng Shapero net hodol ogy with priners 16: 24: 32
desi gned, as Mura describes, in yeast, 16: 24: 38
that's still covered by the clains of the 16:24:40
patent, right? 16: 24: 42

A. | am not disputing that the 16: 24: 45
application of the technol ogy descri bed 16: 24: 51
in the patent can't be used -- can't be 16: 24: 55
applied to yeast. |I'm certainly, happy 16: 24: 59
to agree with that. 16: 25: 02

VWhat | cannot agree with is what 16: 25: 03
works in yeast will work at the sanme |evel 16:25:06

in other systems. Yeast is a nuch sinpler 16:25:09

genone.
Q Well, whether it works in al

systenms across the entire world is not

really relevant here to the inquiry we

have in front of the Patent O fi ce.

16: 25: 12
16: 25: 12
16: 25: 15
16: 25: 17
16: 25: 20
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A. You were asking me about a
90 percent accuracy in yeast, how well it
works in other systenms. | can't tel

you. We need to look into that question.

Q But, at |east, the actual
results, as opposed to the prophetic
clainms of the '012 and ' 108 patent with
zero data, Mura, actually, presents
data, which editors in a peer revi ewed
journal allowed to be published, which
shows that by using his new algorithmto
design prinmers for whatever the genone
t hat was bei ng sequenced was, whether it
was yeast, whether it was eukaryotes,
pr okaryotes, who cares, he was able to
design priners that inproved the
specificity to nore than 90 percent of
the target-specific prinmer, right?

MS. CIPRIANO (Objection to

form

A. The way | would read the paper

in yeast, he was able to inprove to 90,
percent but the baseline was 10 percent.

| f anything, the paper would suggest that

16: 25: 23
16: 25: 25
16: 25: 27
16: 25: 29
16: 25: 31
16: 25: 33
16: 25: 37
16: 25: 40
16: 25: 42
16: 25: 46
16: 25: 49
16: 25: 57
16: 26: 00
16: 26: 02
16: 26: 10
16: 26: 12
16: 26: 14
16: 26: 17
16: 26: 19
16: 26: 23
16: 26: 23
16: 26: 25
16: 26: 29
16: 26: 31

Page 360

Veritext Lega Solutions
Caendar-CA @veritext.com 866-299-5127

QIAGEN Exhibit 1120

Page 360



© 00 N oo o b~ wWw N B

O T T o
o A W N P O ©O 00 N O 0o~ W N+, O

CARLOS D. BUSTAMANTE, Ph. D.
much of the time you' re not getting what
you think you're getting in the prinmer
design, if you read further on at
Page 4368.
Q So is a person of ordinary
skill in the art supposed to have a
| obot ony and only have certain know edge
that exists in the field, or is it your
under st andi ng that they have know edge of
all the teachings in the field --
MS. CI PRI ANO  Object --
Q -- to evaluate the novelty of
t he patent?
M5. CI PRIANO Objection to
form
A. That is a -- can | please ask
you to restate that question?
Q. Sure.
You' re saying that the teachings in
M ura can be discounted because the
baseline that he started at before he
created his inmprovenent was only -- he
only had 10 percent on target for a

primer design, right, and you're saying,

. 26:
. 26:
: 26:
. 26:
. 26:
. 26:
. 26:
: 26:
. 26:
. 26:
D27
27
2 27:
D27
D27
27
27
D27
D27
27
2 27:
1 27
D27
D 27
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wel I, sonmehow t hat shows you that 16: 27:
everything is bad? 16: 27:
A That's not what | said. 16: 27:

| said, Mura was able to devel op 16: 27:

an approach that sonetinmes works in yeast 16:27:
and yielded a result in this setting, but 16:27:
basel i ne was 10 percent. 16: 27:
So, again, it shows and denonstrates 16: 27:

that in the field, there was variable 16: 27:
success in getting prinmers and single 16: 27:
primers to work as potentially expected. 16: 27:
The field was in flux and devel oping 16:27:

al gorithnms and approaches and at the tinme 16:27:
it was working perhaps in yeast and 16: 28:
per haps not that well in higher nodel 16: 28:
organi sns i ncl udi ng humans. 16: 28:
So it m ght discourage sonebody 16: 28:
fromattenpting to apply this en masse to 16: 28:
particul arly humans and conpl ex systens 16: 28:
and using NGS given the nonspecific 16: 28:
nat ur e. 16: 28:
Q When a sequenci ng i nstrunent 16: 28:
sequences sonething in yeast, right -- so 16:28:
let's say I'"'mgoing to get -- |I'm 16: 28:
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sequenci ng yeast on an |l lum na sequencer, 16:28:
right, and |I am sequencing fragnments that 16: 28:
are on an -- |llum na sequencer is 16: 28:
usual |y between 100 and 300 bases is what 16:28:
t hey suggest and the nucleotides in yeast 16:28:
are the same nucl eotides in the human 16: 28:
genone, right? Yes or no? 16: 28:
A. Sir, I"'mtrying to answer 16: 28:

your questi on. 16: 28:
Q It's a sinple question. 16: 28:
Answer ny question instead of the question 16: 28:
that you want to create for yourself. 16: 28:
Are the nucleotides in yeast the 16: 28:

sanme as the nucleotides in the human 16: 28:
genonme? 16: 29:
MS. CI PRI ANO  Obj ection, 16: 29:
argunentive. 16: 29:

Q Yes or no; A, G Ts and Cs? 16: 29:

A. Both the human genonme and the 16: 29:
yeast genone are conposed of A, C, Gs and 16: 29:
Ts. 16: 29:
Q Okay. So, when you put a 16: 29:
fragnent on an Il um na sequencer that 16: 29:
was derived fromyeast, that Illum na 16: 29:
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sequencer is totally agnostic, it has no 16: 29:
I dea whether those A, G Ts and Cs cane 16: 29:
fromyeast or cane froma 16: 29:
human (| NAUDI BLE) - - 16: 29:
A. As you can -- 16: 29:

Q -- that nakes the call? 16: 29:

A. As you can appreci ate, 16: 29:
mappi ng to the yeast genonme is a far 16: 29:
si npl er problem than mapping to the human 16: 29:
genone. So a lot of the conplexity conmes 16: 29:
fromthe post-sequencing processi ng of 16: 29:
t he dat a. 16: 29:
Q Agai n, not the question you 16: 29:

wer e asked. 16: 29:
When the read cones out -- when a 16: 29:
basis is called on an Illum na sequencer 16: 29:
and it's called as an A, G T or C, it 16: 29:
uses the exact sane net hodol ogy on the 16: 29:
i nstrunent whether those A, G Ts and Cs 16: 29:
came from yeast or whether they came from 16: 29:
a human, correct? 16: 30:
A It is agnostic as to the 16: 30:

sour ce. 16: 30:
Q Got it. 16: 30:
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Is there anywhere in this paper that 16: 30:

says that the nethodol ogy applied here 16: 30:
for designing target-specific prinmers are 16: 30:
only applicable to yeast genones and no 16: 30:
ot her genones? 16: 30:
MS. ClIPRIANO. Objection to 16: 30:

form 16: 30:

A. | -- | don't suspect the paper 16: 30:

to even expect it to nmake that claim 16: 30:
But it does say that it works particularly 16: 30:
for smaller genones, such as those of 16: 30:
Vi ruses. 16: 30:
So it's unclear whether it would 16: 30:

wor k for conpl ex, you know, genones. 16: 30:
Q So are you saying that 16: 30:
sequencing a virus i s an uni nportant 16: 30:
t hi ng? 16: 30:
So, for exanple, sequencing the 16: 30:
COVID virus was not inportant at all? 16: 30:
A. | woul d never say that. Wy 16: 30:
woul d you put that in? 16: 30:
Q How many bases in the COVID 16: 30:
vVirus? 16: 31:
A. The COVID genone, as | recall, 16: 31:
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is maybe 3 KB. | don't have the nunber
exactly in front of me, but it's in that
or der.
Q Three KB, that's a | ot
smal | er than the yeast genone, right?
A. That's right.

Q Yet it's extrenely -- it was

16: 31: 05
16: 31: 08
16: 31: 11
16: 31: 11
16: 31: 13
16: 31: 15
16: 31: 16

extrenely inportant to sequence the COVID 16:31:18

-- to sequence the COVID virus, right?
MS. CI PRIANO (Objection to
form

A. | woul dn't disagree with that
st at enent .

MR. BILSKER: Alright. Wy
don't we take a break.
(Recess taken 4:32 to 4:47

p. m)

Q I n 2009, 2010, are you
famliar with Myriad Genetics and their
clinical diagnostic products for BRCA 1,
BRCA 2 detection?

A In a general sense.

Q “In a general sense," were

16: 31: 22
16: 31: 24
16: 31: 26
16: 31: 26
16: 31: 27
16: 31: 28
16: 31: 28
16: 31: 30
16: 45: 46
16: 47: 50
16: 47: 54
16:47: 58
16: 48: 02
16: 48: 04
16: 48: 05

t hey perform ng genotyping with massively 16:48:07
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paral l el sequencing for the BRCA 1 and 16: 48:
BRCA 2 genes? 16: 48:
A In order to answer that 16: 48:
gquestion, | need to spend sone tine 16: 48:
referring the Myriad protocols in order 16: 48:
to accurately answer what technol ogy they 16:48:
wer e usi ng. 16: 48:
Q So, as a general prem se, you 16: 48:
don't know whet her Myriad was perform ng 16: 48:
-- was using next generation sequencing 16: 48:
to genotype for BRCA 1 and BRCA 2 16: 48:
mut ati ons? 16: 48:
A | don't know when Myri ad 16: 48:

swi tched over to using next generation 16: 48:
sequencing. It mght well have been in 16: 48:
2009, 2010 or before then. 16: 48:
Q You're not disputing, are you, 16:48:

t hat by 2010, whether for actual clinical 16:48:
di agnostic applications or for research 16: 48:
applications, groups of people, scientists 16:49:
wer e genot ypi ng usi ng next generation 16: 49:
sequenci ng, are you? 16: 49:
A. | am not di sputing that. 16: 49:

Q Ckay. Let's take a | ook at 16: 49:
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Tecan 2126.
(Deposition Exhibit Tecan

2126, Nucleic Acids Research

article titled, "Miltiplex

anplification enabl ed by selective

circularization of |arge sets of

genom ¢ DNA fragnents," was

previ ously marked for

I dentification.)

(There is a discussion off

the record.)

Q Are you famliar with this
paper, Tecan 21267

A. | am

Q And do you know who these
aut hors are?

A. They are at Uppsala. | don't
know t hem personal ly.

Q Do you know what they're
wel | - known for?

A. I n what sense?

Q In the scientific sense, of
selective anplification of targets.

A. | f you can be nore specific...

16: 49: 22

16: 49: 39
16: 49: 39
16: 49: 50
16: 49: 50
16:49: 51
16: 49: 54
16: 49: 55
16: 49: 57
16: 50: 00
16: 50: 05
16: 50: 06
16: 50: 08
16: 50: 12
16: 50: 14
16: 50: 19
16: 50: 25
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I"'mfamliar with this paper and 16: 50: 26
|'ve reviewed this paper and, as | said, 16: 50: 28
| don't know them personally. 16: 50: 32
Q Are these -- is this group the 16:50:33
group of fol ks who devel oped the MPS 16: 50: 36

technol ogy for creating specific anplicons 16:50: 39

for enrichnment, for library enrichnment?
A. There are nultiple groups
have wor ked on M PS.
Q |s Mats Ni el sen -- so padl ock

probes, are you famliar with those?

A. | amfamliar wth padl ock
pr obes.
Q Was this group responsible

for devel opi ng padl ock probes?

A. As | said, nultiple groups
have worked in the devel opnent of that
t echnol ogy.

Q Well, is this the group that's
credited with the first achi evenent of
usi ng padl ock probes to create enriched
anplicon libraries?

A. They well could be. | know

16: 50: 44
16: 50: 47
16: 50: 49
16: 50: 50
16: 50: 54
16: 50: 55
16: 50: 58
16: 50: 58
16: 51: 00
16: 51: 02
16: 51: 03
16: 51: 05
16: 51: 05
16: 51: 07
16: 51: 10
16: 51: 14
16: 51: 18

Mat Nielsen is very well regarded Swedish 16:51:21
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bi ot echnol ogi st . 16: 51:
Q You cited this paper yourself, 16:51:
correct? 16: 51:
A | did. 16: 51:

Q Tell me where in this paper 16: 51:

this group rejects Shapero. 16: 51:
A. Let me turn to nmy citation, so 16:51:

| can put it into reference, into context 16:51:
pl ease. 16: 51:
So |l cite to the Dahl paper in -- 16: 53:

on Page 176 of ny Declaration on Page 1 16: 53:
and discuss their -- their discussion of 16: 53:
M ur a. 16: 53:
Q Where do you see their 16: 53:

di scussi on of MARA where they reject it? 16: 53:
M5. CI PRIANO Objection to 16: 53:

form 16: 53:

A. Gve ne a nonent to point to 16: 53:

the specific location. 16: 53:
Q We're going to be here for a 16: 53:

|l ong time because they never do, but go 16: 53:
ahead. 16: 53:
A. (The witness reviews the 16: 53:
exhibit.) 16: 54:
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So what | cited to is in the mddle
of the paragraph where they're talking
about adaptor PCR net hods where they

state the only way to anplify many

defi ned sequences in the sane reaction is

by conmbi ning several different PCR primer
pairs.

Q And you think that's a
rejection of Shapero and MARA?

A |f 1 could continue.

And what | have a crucial problem
with this approach is the appearance of
anplification artifacts, which is --

(St enographer clarification.)
MS. CIPRIANO. CGo a little

sl ower.

A. “"A crucial problemwth this
approach is the appearance of
anplification artifacts such as priner
di mers, truncated fragnents or
anplification products of irrelevant
sequence. "

And they had cited to the Shapero

reference, | believe, in Reference 7, as

16: 54: 03

16: 54: 12
16: 54: 15
16: 54: 17
16: 54: 20
16: 54: 23
16: 54: 23
16: 54: 24
16: 54: 29
16: 54: 31
16: 54: 33
16: 54: 33
16: 54: 37
16: 54: 37
16: 54: 37
16: 54: 37
16: 54: 39
16: 54: 40
16: 54: 43
16: 54: 44
16: 54: 46
16: 54: 47
16: 54: 50
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part of that section where they're 16: 55: 00
di scussing the potential issues with the 16: 55: 02
exi sting PCR technol ogy at the tine. 16: 55: 06
Q Alright. So let's stick to 16: 55: 09
the English | anguage here and read very 16:55: 11
grammatically, alright? 16: 55: 14
So what you just said is currently 16: 55: 15

the only way to anplify many defi ned 16: 55: 17
sequences in the sane reaction is by 16: 55: 20
conbi ni ng several different PCR priner 16: 55: 22
pairs. 16: 55: 25

Is that referring to a single prinmer 16:55:25

ext ensi on net hodol ogy or to, quote, 16: 55: 29
“traditional™ PCR where you're using a 16: 55: 31
pair, your forward and reverse priners 16: 55: 33
are specific? 16: 55: 37
MS. ClI PRI ANO. Objection, 16: 55: 38
argunentive. 16: 55: 39

A. (The witness reviews the 16: 55: 43
exhibit.) 16: 55: 43

| believe this sentence could refer 16: 55: 43
to PCR primer pairs, which would include 16: 55: 54
traditional PCR.  And dependi ng on 16: 55: 58
context, whether or not they are thinking 16:56:05
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of single prinmer extension in that

setting, they had referenced it above and

put it in the section on adaptor PCR
met hods.

Q This is not referring to
adapt or PCR net hods.

This is referring to prinmer pairs,

ri ght?
A. That's correct.
Q Okay. And when it says "a

crucial problemwth this approach,™
that's the primer pairs, not the adaptor
PCR, right?

That's what it's referring to,

“this approach,” which directly foll ows
t he previous sentence, right?

A | -- | agree with that.

Q And, in fact, it's even
further elucidated by the fact that it
says, "a crucial problemwth this
approach” -- traditional prinmer pairs --
"is the appearance of anplification

artifacts, such as prinmer diners,

truncated fragnents or anplification

16: 56: 10
16: 56: 14
16: 56: 18
16: 56: 21
16: 56: 24
16: 56: 26
16: 56: 28
16: 56: 31
16: 56: 31
16: 56: 32
16: 56: 37
16: 56: 40
16: 56: 43
16: 56: 44
16: 56: 45
16: 56: 47
16: 56: 50
16: 56: 54
16: 56: 58
16: 57: 01
16: 57: 03
16: 57: 06
16:57: 09
16: 57: 11
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products of a relevant target sequences. 16: 57:
The risk of generating such artifacts" -- 16:57:
t he one just nentioned in the prior 16: 57:
sentence -- "in multiplex PCR tends to 16: 57:
i ncrease roughly as the square of the 16: 57:
nunber of added priner pairs.” 16: 57:
Now, the fact that they're talking 16: 57:
about the square of the nunmber of prinmer 16: 57:
pairs is referring to not the single 16: 57:
primer extension situation, it's referring 16:57:
to what you terned or what we've referred 16:57:
to as traditional PCR, where you're using 16:57:
two target specific primers, right? 16: 57:
A It is in the use of two 16: 57:
target -- two prior traditional PCR where 16:57:
the risk would increase as the square of 16: 57:
the prinmer pairs. 16: 58:
Q Ri ght . 16: 58:

So he is not, actually, referring to 16:58:

t hese problens as existing in single 16: 58:
primer, which he terns so-call ed adaptor 16: 58:
PCR, right? 16: 58:
A Yes. But, as we've also 16: 58:
addressed, the double prinmer pair PCR was 16:58:
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consi dered nore accurate than the single
primer pair extension. And so sone of
the artifacts fromthe single prinmer
ext ensi on woul d al so be problematic or
even nore problematic in the context of
what they're discussing.

Q There is no rejection of
Shapero's MARA, which is Reference 7 on
this right-hand columm, by this group
from Sweden, correct?

M5. Cl PRIANO. (Objection to
form

A. The author cite the MARA
paper here and they neither use it nor
contenplate using it with an NGS, as part
of this paper.

Q Ri ght .

And, actually, when they nention it,
they say a few nethods exist that permt
the user to anplify subsets of genones
using variants of so-called adaptor PCR
A subset of a genone would be an
“enrichnment,” right?

A. Amplify a subset of the

16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
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genone. 16: 59: 18
Q And it doesn't say, and by 16:59: 19
t he way, these nethods don't work and | 16: 59: 21
reject them does it? 16: 59: 23
A The paper rarely would state 16: 59: 25
sonething in that form 16: 59: 28
Q So, if the paper doesn't, 16: 59: 29
actually, state that and papers would 16: 59: 31

rarely state that, why do you say and why 16:59: 32

does Tecan say in their patent and 16: 59: 36
response this paper, quote, "rejects" 16:59: 40
Shaper o0? 16: 59: 43
MS. Cl PRI ANG CObj ecti on, 16: 59: 44

form and specul ation. 16: 59: 45

A. What | wote in ny Declaration 16:59:50

Is that they were aware of the -- this is 16:59:52
in the section where | discuss papers 16: 59: 57
that cite the MARA net hod. 16: 59: 59

They were aware of the MARA net hod. 17:00: 01
Yet as they wite in -- clearly, as you 17:00: 03
state here, the only way to anplify many 17:00: 09

defi ned sequences in the sane reaction is 17:00:11

by conbi ning several priner pairs. 17:00: 14
Q We know that's not true, 17: 00: 15
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because Shapero itself amplifies at 250
pl ex, right?

So whoever wrote this was maybe an
over zeal ous graduate student trying to
pronote their own technol ogy, but did
not, actually, read the Shapero paper
because we know for a fact that Shapero
anplified a 250 plex, a 750 plex and a
4300 plex, right?

MS. CI PRIANO (Objection to
form

A. Perhaps | can't put nyself in
the m nd of Dahl or Nielsen and their
col | aborators but perhaps they wote what
t hey wrote because they were convi nced
that MARA, as a nethod, was as anenable
to utilization as the double primer
parent approach.

Q Even though you -- even you
in this deposition today and nmany ot her
papers have said that two prinmer pairs --
primer pairs are only good to about ten
or a dozen or maybe two-dozen at nost

l oci multiplexing. And the Shapero paper

17:
17:
17:
17:
17:
17:
17:
17:
17:
17:
17:
17:
17:
17:
17:
17:
17:
17:
17:
17:
17:
17:
17:
17:

00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
01:
01:
01:
01:
01:
01:
01:
01:
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actually tal ks about orders of magnitude
above that, correct?

A. In a --

M5. CI PRIANO. (Objection to
form

A. In a restricted setting where
they're using genotyping out arrays as
the readout. So it's a very restricted
setting. | wasn't the editor of this
paper.

Q Yeah.

If you were the editor, you would
not have allowed that statenment in there,
because it doesn't make any scientific
sense, right?

M5. CI PRIANO Objection to
form scope.

Q | know you're | aughing again
or chuckling but it's true?

MS. Cl PRI ANO  Sane

obj ecti ons.

A. "' m not going to hypothesize
about what | would or would not have

suggested at the tinme about how they

17:
17:
17:
17:
17:
17:
17:
17:
17:
17:
17:
17:
17:
17:
17:
17:
17:
17:
17:
17:
17:
17:
17:
17:

01:
01:
01:
01:
01:
01:
01:
01:
01:
01:
01:
01:
01:
01:
01:
01:
01:
01:
01:
01:
02:
02:
02:
02:
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m ght nodify the paper.

Q Let's take a | ook at Tecan
2130.

(Deposition Exhibit Tecan

2130, Chapter 6 authored by Howell,

et als., titled, "Detection

Techni ques for Single Nucleotide

Pol ynor phi sns, " was previously
mar ked for identification.)

MR. BILSKER: | ncom ng.
Q Are you famliar with Tecan

Exhi bit 21307

A. | am

Q It | ooks |ike a book chapter.

A. It's a book chapter.

Q First author is Mathias
Howel | ?

A That is correct.

Q And, again, you cited this for

t he proposition that sonmehow this teaches
you that the nethod of Shapero, the
single prinmer extension, is not going to
gi ve you or get specific libraries?

A. Gve ne a nonent to review

17:02: 08

17:02: 11

17: 02: 14

17:
17:
17:
17:
17:
17:
17:
17:
17:
17:
17:
17:
17:
17:
17:
17:

02:
02:
02:
02:
02:
02:
02:
02:
02:
02:
02:
02:
02:
02:
02:
03:
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this. 17: 03:
(The witness reviews the exhibit.) 17:03:

So | cited to Page 160 of the 17: 04:
publ i cati on where they discuss the MARA 17: 04:
met hod in the context of nultiple 17: 04:
approaches that make use of, quote, 17: 04:
"so-cal |l ed adaptor |igation nethods." 17: 04:
And further on in the | ast 17:04:
paragraph in the section that breaks on 17: 04:
Page 160, they, quote, "none of these 17: 04:
nmet hods above achi eve the ideal goal of 17: 04
anplifying a large set of arbitrary 17:04:
sequences wi thout the production of 17: 04:
undesired anplification products.” 17: 04:
Q. Well, let's take a | ook at 17: 04:

Page 160, the second full paragraph. And 17:04:
"Il read. "A subsequent PCR 17: 04:
anplification" -- let's start at the full 17:065:
par agr aph. 17: 05:
"As briefly noted previously, the 17: 05:
so-cal l ed adaptor ligation nethod uses 17: 05:
restriction and/or nucleuses to digest 17: 05:
t he genom c sanple into fragnments of a 17: 05:
known distribution. A common adapt or 17: 05:
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ol i gonucl eotides are then ligated to the 17: 05:
ends of the generated fragnments. A 17: 05:
subsequent PCR anplification with a 17: 05:
single pair of primers can be adjusted to 17:05:
preferentially anplify fragnments within a 17:05:
certain range of sizes." 17: 05:
Well, actually, that doesn't even 17: 05:

make sense. You can't anplify with one 17: 05:
primer, right? 17:05:
A. That's what they wote. 17: 05:

Q Yeah. 17: 05:

But you, as a scientist, knowit's 17: 05:

not possible in PCRto anplify with one 17: 05:
primer, right? 17: 05:
A. | believe what they are 17: 05:
saying here is in the context of using 17: 05:
one primer and a universal prinmer, giving 17:05:
them t he benefit of the doubt. 17: 05:
Q This way a subset of the 17: 06:
genone is anplified and a reduction of 17: 06:
sequence conplexity is achieved, right? 17: 06:
So a reduction of only a subset of 17: 06:

the genonme is anplified using that 17: 06:
met hodol ogy and you reduce the conplexity 17:06:
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of the genonme, right? 17: 06:
A. That's what they wote. 17: 06:

Q And that's "enrichment,"” 17: 06:

ri ght? 17: 06:
A Dependi ng on one's definition 17: 06:

of "enrichnment." 17: 06:
Q Well, you're starting with a 17: 06:
popul ation and you're cutting it down in 17: 06:
Size and conplexity, right? 17: 06:
A. Again, we can -- we can agree 17: 06:

that under certain definitions of 17: 06:
“enrichment" this would -- this reduction 17:06:
in conplexity would qualify under the 17: 06:
definition of "enrichnment" when we're 17: 06:
conparing to next generation sequencing 17: 06:
that's not necessarily what's being 17: 06:
achi eved. 17:07:
Q Well, it actually then says, 17:07:

"a variant of the nethod,"” one that was 17: 07:
just discussed above -- "a variant of the 17:07:
met hod uses adaptors, one common pri mer 17:.07:
and a single specific prinmer per target 17:07:
sequence to achieve anplification of 17:07:
speci fic genom ¢ sequences." 17:07:
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Do you see that?
A | do.
Q So it actually says -- and

that's a cite to --

A. Shaper o.
Q - - Shapero.
It, actually, says, "it achieves."

To achieve anplification of specific
genom ¢ sequences, right?

A. Further down it says, "None
of the methods above achieved the ideal
goal of anplifying a | arge set of
arbitrary sequences w thout the
producti on of undesired anplification
products. "

Q So did the NuGEN net hod
achi eve 100 percent specificity?

M5. CI PRIANO Objection to
form

A | don't believe | ever
cl ai med that.

Q So, when these guys say the
i deal of only anplifying one thing and
not anplifying anything other, that's a
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goal which is not required by the patents, 17:
17:

ri ght?

A. A hundred percent -- let ne
restate that.

The patents do not require you to
achieve a specific |level of enrichnment or
on target.

Q Ri ght .

And these guys are being kind of --
| don't know what the right word is.

But they're, actually, saying that
the ideal goal is to anplify only what
you want to anplify and nothing el se,
ri ght?

A. W t hout the production of
undesired anplification products.

Q Ri ght .

So that would be 100 percent target

specificity, right?

A It depends on how you would
define it.
Q But that's a reasonable

interpretation of what they wote?

A. That's one interpretation.
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Q Do you know any net hodol ogy
at this point even padl ock probes that
achi eves 100 percent target specificity
across all genones?

A. |'"'mnot claimng to have a
nmet hodol ogy that achi eves a hundred
percent efficiency, right. That's not
part of what |'ve clainmed in ny
decl arati ons.

Q So the goal of achieving 100

percent target specificity is sonething

that is not required in the clains of the

012 or the '108 patent, as you understand

them right?

A. A hundred percent efficiency
Is not required by the '012 and ' 108
pat ents.

Q That woul d be an ideal ?

That woul d be aspirational? That's
what you're shooting for, right?

A. As stated here by Howell and
col | eagues.

Q Ri ght .

So, again, in the paragraph, in the

17:
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second full paragraph on Page 160, | ast 17:10:
sentence, "A variant of the method uses 17:10:
adapt ors, one common priner, and a single 17:10:
specific prinmer per target sequence to 17:10:
achi eve anplification of specific genomc 17:10:
sequences. " 17:10:
And the variant he's tal king about 17:10:

whi ch "achi eves anplification of specific 17:10:
sequences” i s anong others Shapero, 17:10:
Exhi bit 1006, right? 17:10:
A. It achi eves anplification, 17: 10:
specifically, genom c sequences and al so 17:10:
undesired anplification products. 17:10:
Q Ri ght . 17: 10:
Potentially not the ideal of zero 17:10:
uni nt ended anplification products? 17:10:
A Again, I'msinply citing to 17:11:

what they wwote in their paper, which is 17:11:
t hat none of the nethods above are free 17:11:
of undesired anplification products. 17:11:
Q And nor is the nethodol ogy -- 17:11:

nor is NuGEN s commercial product, is it? 17:11:
A. | can't speak to the 17:11:
efficiency. But nothing is a hundred 17:11:
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percent efficient.

Q Wel |, sure, you can speak to

the efficiency, if you're to believe what

Brooks clained in his Declaration that he 17:

got the unexpected result of 90 percent.

That's not a hundred percent, right? 17:

A. Ni nety percent is not a
hundred percent.

Q You know, if sonebody got --

| mean, if Brooks had, actually, got only 17:

17:

|i ke 88 percent and then decides to puff
it up to greater than 90 percent, would
you say that's academ cally honest?
M5. CI PRIANO Objection to

form

A. | don't -- | cannot speak to
how he rounded, if he rounded at all.

Q Woul d you do that?

If your results, actually, showed
88 percent on-target specificity, would
you put in a paper that you'd achieved
greater than 90 percent?

A. If | had only achieved

88 percent, | would wite |I achieved
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88 percent. 17:12: 11
Q Why? VWhy not puff it up to 17:12:12
greater than 90 percent? 17:12:15
M5. CI PRIANO. (Objection to 17:12: 16

form 17:12: 17

A. Because 88 is not greater 17:12: 17

t han 90 percent. 17:12:18
Q At least, in your ethics 17:12: 20

system reporting greater than 90 percent 17:12:22
when you only achi eved 88 percent is not 17:12: 23
et hi cal ? 17:12: 26
(St enographer clarification.) 17:12: 26

Q Not et hical. 17:12: 28

MS. CI PRI ANO  Sane objection. 17:12:28

A. Again, | don't have the data 17:12: 28

in front of me. | don't know why -- if 17:12: 30
he rounded, how he rounded and where that 17:12:32

came from 17:12: 35
Q Well, we're not talking about 17: 12: 36
hi m 17:12: 37
' mtal ki ng about your ethical 17:12: 38
system 17: 12: 40
I f your data showed 88 percent 17:12: 40
on-target specificity, in your ethical 17:12: 43
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system you would not report, for exanple, 17:12:
a scientific journal that you had achieved 17: 12:
greater than 90 percent on-target 17:12:
specificity? 17:12:
M5. CI PRIANO Objection to 17:12:

form 17:12:

A. It's a highly specul ative 17:12:
question. But, in general, | would report 17:12:
as accurately as | could what the achieved 17: 13:
upon efficiency was. 17:13:
Q Accuracy and scientific 17:13:
reporting is inportant, right? 17:13:
A. | woul d agree that accuracy 17:13:

and scientific reporting is inportant. 17:13:
MR. BILSKER: Alright. Wy 17:13:

don't we take another break and 17:13:

|"m pretty close to being done. 17:13:

MS. Cl PRI ANOC.  Ckay. 17:13:

(There is a discussion off 17:13:

the record.) 17:13:

Q Have you seen any evi dence 17:13:

whi ch denonstrates to you that Q AGEN 17:13:
copi ed NUGEN s/ Tecan's enri chment 17:13:
pr ot ocol ? 17:13:
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A. What | have witten in ny 17:13: 50
decl arati ons under the section of 17:13: 54
"Secondary Considerations" is the strong 17:13: 57
simlarity between the Q AGEN description 17:14:00
of their technol ogy and the description 17:14: 03
of the technol ogy from NuGEN. 17:14: 06
Q Ri ght . 17:14:08
And if we, actually, put those two 17:14: 09
t hi ngs side by side, right? 17:14:10
A. That's what -- if we can point 17:14:12
to that part of ny Declaration, happy to 17:14:14

answer questions about it. 17:14:16
Q You can find it. | don't 17:14:17
know what page it's on. 17:14:18
A. Ckay. 17:14: 19
Q But | think you have side by 17:14: 20
side the steps of target enrichnent, 17:14: 22
right? 17:14: 24

MR. BILSKER: Do you know what 17:14:31

page it's on? 17:14: 32
Q What ' s your Decl aration 17:14: 57
Exhi bit Nunber? 17:14: 59
DR. METZKER: 2907. 17:15: 02
Q So what paragraph are you on, 17:15: 08
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Dr. Bustamant e? 17:15:
A. 302. 17:15:

Q Al right. So, in Paragraph 17:15:

302, you identify as evidence of copying 17:15:
the flow for the target enrichnment for 17:15:
the library, right? 17: 15:
A. As | wite, in ny opinion, 17: 15:

the work flows are nearly identical, if 17:15:
not identical. 17: 15:
Q Ri ght. 17: 15:

If you were to place the Shapero 17: 15:

i brary generation nethod -- let's say 17:15:
you created a third colum, it would also 17:15:
be identical to these, right, to these 17: 15:
steps identified here, right? 17: 15:
A. | wouldn't say it would be 17:15:
"identical." The figures are different. 17: 15:
Q Well, the figures in Ovation 17: 15:

and the Q AGEN ones are not exactly the 17: 16:
same, right, but they're representing the 17:16:
sanme -- you're claimng they're 17: 16:
representing the same steps, even though 17: 16:
they |l ook different, right? 17: 16:
A. As | said, the work flows are 17: 16:
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nearly identical.
Q Ri ght .

So, in Shapero, Shapero fragnents,

ri ght?
A Shapero fragnents.
Q And then just like in Q AGEN,

Shapero adds an adaptor, a partially
dupl exed adaptor, right?

A. Shapero adds a partially
dupl exed adapt or.

Q And in the step which is the

17:16: 13
17:16: 14
17:16: 15
17:16: 16
17:16:19
17:16: 21
17:16: 25
17:16: 29
17:16: 32
17:16: 34
17:16: 35

third step in Q AGEN, Shapero also uses a 17:16: 36

gene specific primer to extend through
t he adaptor, correct?
A. That is accurate.
Q And just |ike as shown in
Q AGEN in the fourth step, Shapero al so
uses an adaptor prinmer, which anneals to

t he conmpl enent of the adaptor sequence,

17:16: 40
17:16: 42
17:16: 46
17:16: 47
17:16: 50
17:16: 54
17:16: 58

and extends through that to create double 17:17:01

strands, correct?
A. That i s accurate.
Q So, in fact, Q AGEN is just

as simlar, if not nore simlar, to

17:17: 04
17:17: 07
17:17:08
17:17: 11
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Shapero than it is to Ovation, right -- 17:17: 14
MS. ClI PRI ANO. Objection -- 17:17:17

Q -- as far as the targeted 17:17: 17

l'i brary enrichment steps, right? 17:17:19
M5. CI PRIANO Objection to 17:17: 21

form 17:17: 22

A. | woul dn't necessarily agree 17:17: 26

with that statenent. 17:17: 28
Q Vell, why is it closer to one 17:17: 28

than the other? 17:17: 31
A. Let's recall that the Shapero 17:17: 44

met hod is maki ng use of a very specific 17:17: 46
set of restriction enzyne digestion. 17:17:53
This is using -- this is agnostic 17:18: 00

as to the formof fragnmentation. 17:18: 03
Q By "agnostic" you nean it's 17:18: 06
conpletely random the size of the 17:18: 09
fragnents you're going to get? 17:18: 10
A. No, |I'm saying there are 17:18:12
mul ti ple ways that you can achi eve the 17:18:13
fragnentati on. 17:18: 15
Q Well, do you, actually, know 17:18: 15
how Q AGEN devel oped its fragnentation 17:18: 16
syst enf 17:18:19
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A. We could dig into the spec
sheets for Q AGEN and discuss that in
detail .

Q Well, you actually just
testified that it's conpletely "agnostic"”
as to how you fragnent.

A. So | said the Ovation target
is the -- the Ovation target enrichnent
is representative of the work flow as
enbodied in the patent where nultiple
approaches are available to do the
fragnment ati on.

Q Wel |, actually, when you take
a | ook at the Ovation target enrichnent,
that very first line, you get a bl unt
ended doubl e-stranded nol ecul e, right?

A. As depi ct ed.

Q Yeah.

And in the Q AGEN side, you don't
get a blunt ended doubl e-stranded
nmol ecul e, do you, in that first |line?

A You have an over hang.

Q Ri ght .

And you get an overhang when you

17:18:
17:18:
17:18:
17:18:
17:18:
17:18:
17:18:
17:18:
17:18:
17:18:
17:18:
17:18:
17:18:
17:18:
17:18:
17:18:
17:19:
17:19:
17:19:
17:19:
17:19:
17:19:
17:19:
17:19:
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actually, do enzymatic fragnentati on, 17:19: 15
ri ght? 17:19:18
A. You can get an overhang with 17:19:19
enzymati c fragnentati on. 17:19: 21
Q And when you do sonification, 17:19: 23
you don't get overhangs, do you? 17:19: 24
A. Typically, you get blunt end. 17:19: 26
Q Ri ght . 17:19: 28
So they, actually, fragnent 17:19: 29

differently, Q AGEN and Ovation, right? 17:19: 31

A. As potentially depicted here. 17:19: 33
Q And what you chose to depict, 17:19: 36
right? 17:19: 38
A. I -- 17:19: 38
Q And you've read -- you've 17:19: 39
read the Shapero article. 17:19: 39
How does Shapero fragnent; 17:19: 40
enzymatically or sonically? 17:19: 42
A. Enzymatical l y. 17:19: 44
Q Ri ght . 17:19: 45

So, actually, at least, with respect 17:19:46
to the first line, QAGEN is closer to 17:19: 47
Shapero than it is to what you depicted 17:19: 50
for Ovation, right? 17:19: 52
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A. If you would |like to argue 17:19:

t hat Q AGEN copi ed Shapero, we can go 17:19:
t hrough that |ine of questioning as well. 17:19:
Q Well, you have not -- you have 17:20:

not disputed the fact that Steps 1A to 1D 17: 20:
in the '012 patent are disclosed in 17: 20:
Shaper o. 17: 20:
Al'l these steps that are depicted 17: 20:

here in Q AGEN s and the thing that you 17: 20:
put in Paragraph 302 are actually 17: 20:
di scl osed i n Shapero, right? 17: 20:
A. As | said, Shapero is a very 17: 20:
specific work flow neant to target 17: 20:
exi sting SNPs using a mcroarray 17: 20:
t echnol ogy. 17: 20:
It is not a general purpose prinmer 17: 20:
extensi on system for targeting and 17: 20:
sequencing in the way that was descri bed 17: 20:
in the patent. 17: 20:
Q Wel |, according to you. 17: 20:

So Q AGEN s targeted panel is 17: 20:
targeting SNPs, right, or do you not have 17:20:
a clue? 17: 20:
M5. Cl PRIANO. (Objection to 17: 20:
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form

A. In this particul ar exanple

17:20: 58

it's working through what appears to be a 17:21:04

variant in the mddle of the anplicon.

Q Whi ch woul d be a SNP, right?
A. Potentially could be a SNP,
coul d be an I ndel. It could be sonme

ot her vari ation.
(St enographer clarification.)

A An | ndel .

Q So one ot her thing.

So like in the Q AGEN system where
you got an overhang and you got to get
t he adaptors attached, right, which is --
it was fragnented enzymatically and
Shapero al so attaches adaptors, right?

I f you have blunt end versus
over hangs, would you attach the adaptors

in exactly the sanme way?

A. You woul d attach them
differently.
Q Okay. So given that both

Q AGEN and Shapero have overhangs and

they attach the adaptors, it's nuch nore

17:21: 08
17:21:12
17:21:15
17:21:16
17:21:16
17:21:16
17:21: 20
17:21: 20
17:21: 23
17:21: 24
17:21: 26
17:21: 31
17:21: 34
17:21: 37
17:21: 39
17:21: 42
17:21: 43
17:21: 44
17:21: 45
17:21: 48
17:21: 50
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li kely that the adaptor attachnent is
nore simlar between Q AGEN and Shapero
than it is between Q AGEN and the Ovation
ri ght?

A It -- it -- it -- 1'd need to
wal k through the protocol in order to
accurately answer that.

Q So you threw this out here
saying that it shows copying, even though
we see that the fragnentation is
different, even though you see Ovation is
bl unt ended doubl e-stranded and Q AGEN s
over hang doubl e-stranded after
fragnentati on and you have no i dea how
Ovation, actually, attaches its adaptor?

A That's not what | said.

| said in order to answer this
accurately, | would like to work through
t he spec sheets, as discussed.

Q So you didn't bother doing
t hat before making the claimthat Q AGEN
copi ed Ovation, huh?

A | want to --

M5. Cl PRIANO. (Objection to

17:21:52
17:21: 54
, 17:21:57
17:22: 00
17:22:01
17:22:09
17:22: 14
17:22: 15
17:22:18
17:22:19
17:22:21
17:22: 24
17:22: 27
17:22: 30
17:22: 32
17:22: 35
17:22: 36
17:22: 39
17:22: 40
17:22: 42
17:22: 44
17:22: 46
17:22: 47
17:22: 47
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form 17:22: 48
A. | want to answer your 17:22: 48
gquestions accurately. So we can go 17:22:49
t hrough the exhibit. 17:22: 51
Q Vell, it's a very sinple 17:22:52
guesti on. 17:22: 54

Before making this claimthat Q AGEN 17:22:54
copi ed Ovation, you didn't bother to see 17:22: 57

whet her they attached adaptors in the 17:23: 00
sanme way Q AGEN and Ovation? 17:23: 03
MS. Cl PRI ANC Cbj ecti on, 17: 23: 05
argunentive. 17: 23: 06

A | f we can please turn to 17:23: 07

Exhi bit 2083 and we can discuss that in 17:23: 09
detail . 17:23:12
Q | don't have 2083 with ne. 17:23:12
But you certainly -- you don't know 17:23:14

sitting here today, right? 17:23: 17
A. | want to answer your 17:23:18
gquestion accurately, sir. 17:23:19
Q Well, how do you attach an 17:23: 21

adaptor to a blunt ended doubl e-stranded 17: 23: 22

nucl ei c aci d? 17:23: 25
A. Through |igation. 17:23: 27
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CARLOS D. BUSTAMANTE, Ph. D.

Q And how do you attach an
adaptor to an overhung doubl e-stranded
nucl ei c aci d?

A. Usual |y, through end repair.

Q So ligation and end repair

are not the sanme nethodol ogi es, are they? 17:23:40

A. Li gation often foll ows end

repair, but there's usually an end repair

st ep.

Q Alright. |Is there anything
el se that's evidence to you that Q AGEN
copi ed NuGEN?

A (The witness reviews the
exhibit.)

| have no evidence that Q AGEN
devel oped the work flow i ndependent of
Nu GEN.

Q And you have no evidence that
Q AGEN copied it from Ovation, you're
just specul ating, right?

A. What |'m drawi ng attention to

is the simlarity between the work fl ows.

Q And there's as nuch, if not

nore simlarity between Q AGEN and

17:23: 28
17:23: 31
17:23: 35
17:23: 35
17:23: 38

17:23: 45
17:23: 48
17:23: 51
17:23: 54
17:23:56
17:23:58
17:24: 14
17:24:16
17:24:16
17:24:18
17:24: 22
17:24: 22
17: 24: 24
17:24: 27
17:24: 28
17:24: 31
17:24: 33
17:24: 36
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CARLOS D. BUSTAMANTE, Ph. D.

Shapero than there is Q AGEN and Ovation? 17 24:
MS. ClI PRI ANO. Obj ection, 17: 24:

asked and answer ed. 17: 24:

A. | believe we've discussed 17: 24:

this matter before. 17: 24:
Q well, 1, 2, 3, 4, 5. 17: 24:

So, in the Ovation nethodol ogy, you 17: 24:

have six steps identified. 17: 24:
In the Q AGEN net hod, there are 17: 24

five steps identified in the process. 17: 24:
Two of the five steps in the Q AGEN 17: 25:
process are different than the Ovation 17: 25:
process. 17: 25:
So that's like 40 percent different, 17:25:
right, there in the five steps that 17: 25:
you' ve listed, right? 17: 25:
A. We could go through and 17: 25:
under st and that many of the m nor 17: 25:
di fferences here a POSA woul d under st and 17: 25:
to be a standard approach towards 17: 25:
i npl enenting the nethod. 17: 25:
Q | mean, back in the 2010 to 17: 25:

2015 tinmeframe, have you ever worked with 17:25:
fragnmentation to see the differences 17: 25:
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CARLOS D. BUSTAMANTE, Ph. D.

bet ween soni cation and enzymatic 17: 25: 50
fragnentati on? 17: 25: 54
A. | have worked in and devel oped 17:25:54
i braries using both approaches. 17:25:58
Q And it's not trivial, the 17:26: 00

differences. There are big differences 17:26: 02

bet ween those two approaches. 17:26: 03
A. | wouldn't disagree with that. 17:26:05

Q Okay. Wy don't we take our 17: 26: 06

br eak. 17:26: 08
(Recess taken 5:26 to 5:38 17:26: 08

p. m) 17:38:13

Q During the break, did you talk 17:38:13

to your attorney about this deposition at 17:38:14

all? 17: 38: 16
A. No. 17:38: 16
Q Alright. [If we can just turn 17:38: 17
back quickly to -- if you still have them 17:38:19

-- Tecan 2130, which was the book chapter 17:38:23

that we just went over. 17: 38: 26

A Gve me a nonent to find it. 17:38: 29

Q This thing. (Indicating.) 17:38: 31

A. | know which one you're 17: 38: 32

referring to. There's just a |lot here. 17:38: 35
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CARLCS D. BUSTAMANTE, Ph. D.
Here it is.

Q And then al so Tecan 2126,

which is the Dahl paper; also, one of the 17:

chapters that we tal ked about before.
A Here's the Dahl paper.
Q Yeah.
There is an overlap in 2130.
Three of the authors in 2130 are
al so authors on 2126, right?
A | see that Mats Nilsson is an
aut hor on both papers.
U f Landegren is an author on both
papers.
And, | believe, Johan Stenberg is
an aut hor on both papers.
Q Ckay. | don't have any ot her
questi ons.
M5. CIPRIANO. Ckay. | don't
have any questions today either.
You' re done.
THE W TNESS: We're done.
(Time noted: 5:39 p.m)
([ RESERVATION] Ms. Cipriano

reserves signature.)
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CARLOS D. BUSTAMANTE, Ph. D.

(Ms. Cipriano's order for
regul ar delivery on the final and
rough i s recorded on the

St enogr apher's software.)

17:41: 21
17:42:19
17:42: 22
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CARLOS D. BUSTAMANTE, Ph.D.
CERTI FI CATE OF REPORTER

|, SILVIA P. WAGE, CSR, CRR, RPR,
herby certify that the witness in the
foregoing deposition was by me duly sworn
to tell the whole truth, nothing but the
truth; said deposition was taken down in
shorthand by me, a disinterested person,
at the time and place therein stated. The
testimony of said witness was thereafter
reduced to typewriting by computer under
my direction and supervision. Bef ore
compl etion of the deposition, review of
the transcript [X] was [ ] was not
requested. | f requested, any changes
made by the deponent (and provided to
the reporter) during the period all owed
are appended hereto.

| further certify that | am not of
counsel or attorney for either or any
of the parties to the said deposition,
nor in any way interested in the event
of this cause, and that | am not
related to any of the parties thereto.

October 14, 2025 ©
ngt@@%;
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11
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23
24
25

DECLARATI ON

| hereby declare | amthe deponent in the within
matter; that | have read the foregoing transcript and
know the contents thereof; and | declare that the sane
is true of my know edge except as to the matters which
are therein stated upon ny information or belief, and as
to those matters, | believe themto be true.

| declare under the penalties of perjury
under the laws of the United States that the

foregoing is true and correct.

This declaration is executed this day

of , 20, at

CARLOS D. BUSTAMANTE, Ph.D
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LI NNEA P. CI PRI ANO, ESQ

Lci pri ano@oodw nl aw. com

Oct ober 14, 2025

RE: Q agen Sciences, LLC v. Tecan Genomcs, Inc.

10/ 7/ 2025, Carlos D. Bustamante, Ph.D., (#7619957).

The above-referenced transcript has been

conpl eted by Veritext Legal Solutions and

review of the transcript is being handl ed as foll ows:

Per CA State Code (CCP 2025.520 (a)-(e)) — Contact Veritext
to schedule a tinme to review the original transcript at

a Veritext office.

Per CA State Code (CCP 2025.520 (a)-(e)) — Locked .PDF
Transcript - The witness should review the transcript and
make any necessary corrections on the errata pages included
bel ow, notating the page and |ine nunber of the corrections.
The witness should then sign and date the errata and penalty
of perjury pages and return the conpl eted pages to al
appearing counsel within the period of time determ ned at

t he deposition or provided by the Code of Civil Procedure.
Cont act Veritext when the sealed original is required.

Wai ving the CA Code of Civil Procedure per Stipulation of
Counsel - Original transcript to be released for signature
as deternined at the deposition.

Si gnature Waived — Reading & Signature was wai ved at the

time of the deposition.
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_X_ Federal R&S Requested (FRCP 30(e)(1)(B)) — Locked . PDF

Transcript - The witness should review the transcript and
make any necessary corrections on the errata pages included
bel ow, notating the page and |ine nunber of the corrections.
The wi tness should then sign and date the errata and penalty
of perjury pages and return the conpl eted pages to al
appearing counsel within the period of time determ ned at

t he deposition or provided by the Federal Rules.

Federal R&S Not Requested - Reading & Signature was not

requested before the conpletion of the deposition
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Sci ences,

D. Bustamant e,

ERRATA SHEET

LLC v.

Ph. D.

Tecan Genom csS,

(#7619957)

| nc.

PAGE__ LINE___ CHANGE
REASON
PAGE__ LINE CHANGE
REASON
PAGE__ LINE__ CHANGE
REASON
PAGE__ LINE_ CHANGE
REASON
PAGE LINE CHANGE
REASON
PAGE__ LINE__ CHANGE
REASON
(Carlos D. Bustamante, Ph.D.) Dat e
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pieces 18:13 29:20 55:10 240:21 243:3 pool 59:16 60:3
place 186:8 78:13 106:9 277:5,19 278:9 | pooled 60:12
228:16 250:25 145:5 173:15 286:5 301:24 61:20 62:9
254:4 331:19 206:5 207:9 316:14 377:3,9 236:25
391:12 405:9 222:19 233:17 377:9,10 pooling 60:16
places 88:25 239:11 270:19 | plural 132:11 population
189:5191:17 272:23 293:18 | plurality 69:11 88:5
191:18 192:2 294:22 322:12 186:18 290:3 307:24
282:17 294:6 331:25 354:24 | plus 54:24 382:9
294:10 361:17 370:10 229:4 portion 352:18
plain 319:16 399:14 pm 125:12,12 portions
plant 358:25 plenty 281.16 125:13 108:15
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[posa - pretty]

posa 42:447:13 | 242:12 269:3 169:11 196:2 147:11 160:11
49:15 79:17 288:22 372:3 204:9 225:2 265:7,9
105:20 106:22 | potentially preamble 295:23 328:16
107:6 111:24 19:19 20:19 303:14 340:9
134:13 135:11 62:8 77:12 precious 73:19 | prepare 126:12
136:6 137:9 87:13 96:21 162:15 141:18 143:11
138:19 139:6 115:14 116:22 | precisely 79:21 265:2
140:22 142:5 124:4 140:23 89:10 prepared 34:24
142:13 150:10 157:21 182:13 | predefined 180:10
150:23 156:10 184:19 2216 348:10 presence
157:3 158:10 289:11 330:25 | predict 95:22 204:12 312:13
170:10 263:6 337:4 362:12 predicted present 183:11
264:19 401:20 386:16 395:12 43:18 210:15 211:19

possibilities 397:7 predicting 211:20 212:13
38:1297:14 practical 201:14 250:12 257:8,9
199:5 217:7 181:25 295:23 | prediction 310:15 311:18
218:4 220:19 317:3,4 90:23 93:4 312:10

possibility practice 259:12 | 94:9202:10 presented
77:19217:17 2648 predictions 126:21 134:12
218:14 219:19 | practiced 336:9 149:19 227:14
221:5,9,17 301:17 prefaced 13:7 258.7 263:13
346:22 347:20 | practicing preferentially 265:23 348:2
347:21,23 252:18 381:6 presents 360:9

possible 31:18 | pre 24:24,25 preferred prestige 325:19
41:7 87:5,7 67:10 70:8,17 306:11 330:18
93:19 107:24 70:2179:18 preliminary prestigious
154:25 228:21 83:13,20 85:10 44:17 151:25 328:21
229:9 381:14 85:16 86:4 premise 367:9 340:20

possibly 228:23 | 87:1989:17 prenatal 180:2 | presumably

post 200:23 91:13 92:6 prep 164:5 63:22 165:14
268:19 281:3 96:5 111:24 preparation 165:24 1674
337:10 364:12 136:6 138:20 11:4 126:23 345:16

potential 16:10 139:7 140:13 127:12,16 pretty 21:20
136:17 141:4 141:15,20 128:7 139:21 59:20 123:19
221:21 228:6 143:7 150:11 140:14 143:11 178:3 227:10
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[pretty - primer]

275:17 277:6 prime3 92:6 96:16,24 97:8 219:11,14,24
284:16 322:17 | primer 19:18 104:6,7,7,21 220:4,7,7,11,11
340:2 389:18 19:23 20:17 105:13 108:7 220:14,15,16
previous 22:16,19 23:13 108:15 110:14 220:25 221:4,6
146:23 373:17 23:23 25:14,24 111:16 116:15 221:7,12,15,17
previously 4:10 | 26:24 30:4,11 117:4 120:2 222:9,11,15,21
5:26:213:21 30:25 32:11 132:8,9,11,12 222:22,23
15:2 83:8 33:24 34:10 133:7,9 136:19 223.6,8,10,10
100:20 138:9 36:16,24 37:2 139:22 142:9 223:15,16,22
142:3 150:9 37:14,14,16 142:10 145:10 224:3 225:18
164:12 234:9 40:14,17,25 155:18 157:16 225:21,25
293:3 315:9 41:6,13 42:18 170:9171:4,15 226:5,19
327:15 329:11 42:18 43:4,5 171:23 173:20 227:20 228:8,9
339:12 351:9 43:10,15,23,23 179:19 180:4 228:11,17,18
368:9 379:9 44:3,3,8,10,22 186:3,5,25 228:22 229:5,6
380:21 44:22 45:3,4,5 187:23,23 229:17 231:2,9
prices 333:16 45:7 46:9,11 188:7,11,12,23 231:12 232:4
336:23 47.2,17,17 189:22,22 232:20,21
primarily 48:5,7,13 49:6 190:4,23 236:2,5,25
341:14 49:7,8,9,12,13 195:23 196:3 238:2 241:9,20
primary 49:14,15,20,23 196:25 197:25 242:8 243:12
186:12 207:14 50:6,8,13,15,17  199:10,21,22 243:17,17,21
207:18 50:22 51:2,7,7 199:24 200:2 244:21,21,23
primate 166:6 51:17,17,18 202:12,24 244:25 246:2,3
167:15 168:8 52:18,19 65:7 204:13,14 246:6,8,23
prime 45.6 65:9 66:20 205:2,24 247:2,4 251:16
104:20,25 71:2577:10 207:19,25 252:5 253:19
105:4,6,9 79:12,13 81:9 212:24 213:4,5 261:20 263.7
116:18 188:4 82:4 83:2 90:3 213:6 216:9,22 264:14,16
188:17 195:23 90:6,19,24 216:23,25 265:4 270:23
196:2 197:20 91.6,8,17,19 217:8,10,17,18 279:8,23
198:3 199:12 92:4,5,11,13 217:21,21,23 291:13 293:6
215:2 2174 93:17 94:4,5 218:13,14,15 298:25 317:19
345:24 356:2,3 95:3,7,13,21 218:23 219:2,3 317:25 318:2,9
356:6 96:3,3,6,10,14 219:3,5,6,8,9 318:18,23
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[primer - prior]
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319:2,8,10,19 | primer3 25:2,8 133:8,20 372:16 374:14
319:20 331:3 25:11,20 26:19 134:13 135:11 381.5
341.16,24 26:21 678 136:8 137:13 primes 188:2
342:2,6,10 91:8 95.8 96:4 137:25 138:21 345.6
344:19,19,21 104:4,11 139:8 141:6 priming 45:7
345:2,5,10,11 105:16 106:18 144:18 145:12 186:6,25
346:21,23 191:3 151:5,9,9 187:16,17,22
347.14,23 primers 5:15 156:13 157:6 188:15,19,20
348:3,22,24 17:11 195 158:12 161:14 197:4 202:21
349:23 350:8 20:7,15 22:25 161:15 170:17 205:8,9,10
350:10,12 23:15,20 2413 183:16 191:3 213:22 214.6,8
351:22 352:24 24:19 25:9,16 191:12 192:6 214:10 215:18
353:2,6,11,25 25:20 26:17,22 192:24 193:4 215:21,21
354:4,7,10,18 28:5,6,7 30:5 195:17 200:5 216:18 231:16
354:19 3559 31.5,13 36:14 212:13 2133 231:22 241:19
355:10,25 36:21 37:9 214.6,8,9 350:22 354:17
356.6,8,19,21 38:2,7,16 217:5,19 218:2 355:8
357:2,3,3,14 39:16 40:8,12 218:10,12,24 prior 25:828:3
360:19 361:3 41:9,1042:10 219:7,20 2217 28:16 31:3
361:25 3717 42:12,17 43:24 221:18 222:25 54:11 55:15
371:20 372:11 44.2 45:8,10 223:9 228.20 69:21 70:2
372:13,23 46:23 47:14 229:7 232:11 73:11 83:7
373:2,8,13,22 62:23 65.7 244.2 246:18 121:25 123:4
373:24 374.7,9 79:6 89:17 249:17 253:19 126:11,23,25
374:11,18,22 91:16,18,22 253:21 2545 127:12,16,20
374:25 375.3,4 95:5,6,20 295:25 297:5,8 128:8 146:4
376:24 377:18 96:19 103:2,11 297:12 29823 174:25 208:10
377:22,23 104:16,21 302:7,9,20 218:4 225.2,7
379:23 381:10 105:11,16,21 315:11,13 225:10 231:18
381:15,18,18 106:18,23 316:21 318:17 241:7 242:17
382:22,23 107:8 108:17 346:12 351.7 2472 265:11
386:4,5 392:14 110:5,15,20 357:14,20,21 265:12,20
392:19 396:17 111:13,15,25 359:9 360:13 287:20 318:20
primer's 112:9 114:4,8 360:17 362:11 319:18 352:23
132:11 155:20 114:24 116:16 362:12 365:4 374:4,16
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[priori - prokaryotes]

priori 193:14 174:19 176:16 401:13,14 236:10,25
198:16 209:2 221:12 processing 252:21 263:21
priority 15:13 236:17 237:23 364:12 268:3 299:13
15:21 238:6,25 procter 2.6 3.9 299:25 307:20
privilege 68:10 243:23 358:10 | produce 21:2 346:13 347:18
prize 169:25 364:10 371:12 99:6 140:15 355:22,23
174:23 371:18 373:12 147:13 148:21 356:4 366:21
probability 37321 149:21 213.7 371:22 374:2
218:3 problematic 260:23 267:3 380:15 383:16
probably 10:23 121:21,22 270:25 384:17 386:14
57:5,19 62:11 149:4 243:18 produced 386:17,21
76:9 102:18,20 375.5,6 49:25 268:4 professional
129:21 165:12 | problems 41:24 | 285:16 348:25 2:12
200:12 208:21 237:5241:18 produces professor 8:17
234:22 27714 242:7,12,23 256:10 272:2 8:259:3,6,7,14
297:13 332:18 243:9 250:20 producing 58:17
probe 99:6 251:5,15,22 139:23 152:8 program 25:3
125:10 185:4 252:5,14 258:9 266:19 267:11 25:22 26:18
333:24 258:17 260:9 product 49:25 31:234:11
probes 87:21 263:4,6 264:12 52:9 86:4,5,6 40:9 43:6,7,13
89:10,12 99:20 265:19 281:15 86:12 201:5 43:21 65:6,10
118:20 149:16 302:10,18 215:16 230:3 66:25 67:9
183:20 184:10 303:3 321:20 253:13 254:7 89:18 91:8
273:22,25 374:21 268:5 300:3 92:5,10 95:8
333:22 369:12 | procedure 323:11 342:11 95:11 96:4,7
369:14,16,22 407:19,21 342:24 386:23 103:10,13
385:3 proceed 8:12 production 7:9 104:5 189:21
probing 1855 | proceeding 380:14 383:15 | programs
problem 33:3 259:25 340:10 384:16 22:22 23:6,15
94:25 95:17 process 28:4 products 38:14 23:19 24:11,17
115:14,16 38:341:21 171:25 186:13 24:22 191:3
116:8,10,12,14 42:21 43:21,22 207:24 212:9 project 83:16
116:20,23,23 134:5 161:3 212:15,17 193:23
117:4 149:8 206:23 278:23 213:13,14,16 prokaryotes
169:24 174:19 306:25 401:11 215:24 236:3,6 360:16
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[promote - giagen]

promote publication purports 67:18 117:22 130:4
335:16 377:6 122:24 141:2 23724 166:24 169:15
promoter 105:2 | 165:11269:10 | purpose 263:17 174:9 225:2,10
pronounced 294:18 323:15 396:17 265:11,12
352:4 329:5 330:12 purposes 264:5 | pyramid
pronouncing 335:24 341:4 pursuant 2:9 325:24
352:2 349:7 380:5 put 16:7 354 q
proof 201:6 publications 35:18 36:4 : = 4
257:13.21 1512326322 | 54155519 oo 242
properly 323:19,21 56:25 60:7 5.4 100:18.23
149:13 341:2 140:2 148:8 110:16 111:14
prophetic published 152:10 155:3 112:2 118:13
256:15 301:23 120:20 165:2,5 155:16 163:7 131:16 133’5
360:7 165:7 168:12 163:21 167:9,9 134:15 135:8
proportional 177:14 212:4 170:21,23,25 137:12 140:11
274:12 28413 325:11,12,15 171:7 180:6 156:11 1574
proposition 326:4 342:16 232:5 247:17 158:11 164:8.9
379:21 349:16 351:13 247:18 254:16 203:2 210: 15'
prorate 284:6 360:11 261:13 273:4 99390 234:8
protect 263:19 | publishes 275:15 276:3,8 05814 279:24
protocol 328:25 280:18,24,25 590:91 23
389:25398:7 | publishing 281:5 287:6 208:9 é27: 411
protocols 367:6 | 256:24 356:24 288:13 304:13 330:8 380:23
prove 152:13 puff 387:12 304:16 308:23 390:5 391:20
263:18 388:3 308:25 355:15 392:7.13.18.24
proven 140:23 | pull 13:17 363:23 365:22 393:24 394:3
provide 136:21 312:21 313:3 370:9 373:4 394:20 39511
279:24 280:9 pure 222:13 377:13 387:22 395:23 396:3
provided purported 390:9 396:11 397:13.24
405:16 407:19 313:21357:12 | puts 33:7 208:3 4 2o
408:8 purportedly putting 15:17 399:8,1,1
ptab 21:21 344:10 16:16 28:13 400:12.16.20
156:25 259:25 | purporting 33:263:21 400:25' 401’L:2
public 2:13 257:5 64:14 66:25 401:10,12
6751154 407:4 400:1
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[giagen's - quoting]

giagen's 396:10
396:22 398:13
qualifications
28:23 29:6,15
29:23 30:9
32:10
qualify 125:7
180:22 332:15
334:11 382:14
quality 337:16
337:18,20,22
338:13
quantified
147:16
quantifies
274:16
quantify 63:17
63:23
gquantitative
161:7 19122
192:5 279:20
quantitatively
64:8,13 147:21
queried 209:13
209:20
question 7:15
13:7 16:13,14
20:20 22:15
23:17 24:20
25:5,7 26:6
28:21 30:7,8
31:9 32:23
34.5 35:20,23
37:25 39:8
41:343:247:8

47:22,24 48:20
51:11,23 55:8
55:11,13 56:3
62:2 64:6
65:16 66:2
68:9,11 71:2
73:8 78:11,14
78:16 80:9
81:7,24 82:11
93:10,13 95:24
95:25 101:7
106:6,13,15
107:20,22,23
108:2 109:9,12
109:15,16,21
112:24 115:23
120:10 121:10
122:23 128:3
133:2,3134:8
134:10 136:4
137:5,6,19
140:6,10 143:5
145:3 156:18
157:2,24 158:4
158:6,9,18
159:4,7 161:6
162:4,12,25
163:18 168:11
170:3,11
173:15178:15
181:20 182:16
182:19 190:10
190:13,21
193:12,16
197:23 206:4

215:12 218:19
222:5,19
224:17 2268
226:10,12,25
227:5,7,8,10
228:7 232:17
232:25 233:20
233:21 234:2
235:20 236:22
241:24 2438
245:8,14,16
247:14 249:13
249:19 250:16
252:2 256:2,7
257:19 260:7
271:21 272:23
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278:3,4,6,20,21
281:3,14
285:23 291:19
294:13,20,21
295:2,9 3135
313:6,13
316:18 325:2
331:7,15
333:13 343:23
3477 354:22
354.25 355:3
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363:10,11,12
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367:5 389:9
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390:13 399:4
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[r - read]

r 71:14 72:13 rather 103:18 157:7 158:12
r 3:2.15351:15 78:7,21 80:4 119:23 156:22 171:5,15,23
409:3.3 80:22 81:16,19 190:13 344:2 173:16 174:4
r&s 408:19 82:25 105:24 ratio 125:11 185:12 187:24
raindance 107:2,10,16 274:17 189:23 191:16
238:10,13,21 108:8,20 110:6 | rationale 22:19 198:3 199:8,12
938:92 111:18 112:4 127:19 205:3 207:18
raise 84 112:17,22 raw 69:17 213:6 217:6
raised 243:24 113:2 114:7 70:18 73:5,10 218:2 223:13
ran 198:22 115:2 119:7,7 338:19 226:20 227:20
213:25 292:10 119:10,12 reach 124:11 236:18 2377
3217 3502 121:24 122:21 289:5 335:13 238:5 242:9
random 350:22 127:5128:18 reached 336:6 299:2 302:15
303:18 129:12,14 reaching 317:8 355:23
randomly 130:13,15,24 273:23 371:6 372:10
105:7 130:25131:3,9 | react 184:22 376:23
range 105:12 131:10 132:15 | reaction 38:10 | reactions 38:8
154:16 207-10 132:19 133:11 38:23,24 39:4 38:10,11 39:2
20715 214:11 133:21 134:17 44:18 45:15 46:16,18 49:5
215:16,25 135:14 136:7 46:25 48:4,14 113:18 132:13
230:3 328:4 136:15,20 49:8,18 50:11 133:9 236:13
3817 137:14 138:6 50:19 56:10 236:15 237:9
ranges 212:17 138:22,25 78:5,19 79:14 237:10,21
298:22 229:9 139:9 147:12 83:391:34 318:4 343:19
rapidly 332:7 170:19 277:17 95:19 96:2 355:21 356:19
334'5 335:3 278:8 338:2,11 104:8 105:22 357:4
rare 289:6,7,18 338:19 357:22 106:25108:19 | read 10:16,25
200:12,17 rates 29:24 110:19 111:16 34:16 55:9,12
291:22 40:10,22,23 113:10,16,23 59:8 64:11
rarely 376:6,10 79:18 110:21 114:23,25 67:12 72:4
rate 17:13 197 183:10 204:12 131:19 132:9 74:16 77:2
19:25 20:22.25 205:4 254:25 132:16 133:12 78:12,15
21:6 29:10 255:21 289:2 134:14 137:15 102:16,17,18
30:20,22 37:19 318:16 343:10 138:2,4,5,20 102:20 106:8
48:12 49:17 139:2,7,23 106:14 117:8
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[read - recall]

117:20 123:14 135:22 137:11 274:5,9,17,18 194:4,8 202:20
132:20 143:18 156:10 157:3 274:24 275:13 224:9,19 237:4
145:4 147:18 212:6 225:13 276:4 279:10 2425 276:2
149:17 176:9 22712 2423 279:25 280:16 281:13 285:22
176:13 181:21 252:7 258:20 2819 287:18 317:18 319:2
207:8 212:21 260:20 265:22 287:23,23 326:5,12 334.5
224.6,8,10,18 266:2,8 268.8 288:4,17 338:12 342:24
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Federal Rules of Civil Procedure

Rule 30

(e) Review By the Witness; Changes.

(1) Review; Statement of Changes. On request by the
deponent or a party before the deposition is
completed, the deponent must be allowed 30 days
after being notified by the officer that the
transcript or recording is available in which:

(A) to review the transcript or recording; and

(B) if there are changes in form or substance, to
sign a statement listing the changes and the

reasons for making them.

(2) Changes Indicated in the Officer's Certificate.

The officer must note in the certificate prescribed
by Rule 30(f) (1) whether a review was requested
and, 1if so, must attach any changes the deponent

makes during the 30-day period.

DISCLAIMER: THE FOREGOING FEDERAL PROCEDURE RULES
ARE PROVIDED FOR INFORMATIONAL PURPOSES ONLY.

THE ABOVE RULES ARE CURRENT AS OF APRIL 1,

2019. PLEASE REFER TO THE APPLICABLE FEDERAL RULES

OF CIVIL PROCEDURE FOR UP-TO-DATE INFORMATION.

QIAGEN Exhibit 1120

Page 505



VERITEXT LEGAL SOLUTIONS

COMPANY CERTIFICATE AND DISCLOSURE STATEMENT
Veritext Legal Solutions represents that the
foregoing transcript is a true, correct and complete
transcript of the collogquies, gquestions and answers
as submitted by the court reporter. Veritext Legal
Solutions further represents that the attached
exhibits, if any, are true, correct and complete
documents as submitted by the court reporter and/or
attorneys in relation to this deposition and that
the documents were processed in accordance with

our litigation support and production standards.

Veritext Legal Solutions is committed to maintaining
the confidentiality of client and witness information,
in accordance with the regulations promulgated under
the Health Insurance Portability and Accountability
Act (HIPAA), as amended with respect to protected
health information and the Gramm-Leach-Bliley Act, as
amended, with respect to Personally Identifiable
Information (PII). Physical transcripts and exhibits
are managed under strict facility and personnel access
controls. Electronic files of documents are stored

in encrypted form and are transmitted in an encrypted
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fashion to authenticated parties who are permitted to
access the material. Our data is hosted in a Tier 4

SSAE 16 certified facility.

Veritext Legal Solutions complies with all federal and
State regulations with respect to the provision of
court reporting services, and maintains its neutrality
and independence regardless of relationship or the
financial outcome of any litigation. Veritext requires
adherence to the foregoing professional and ethical
standards from all of its subcontractors in their

independent contractor agreements.

Inquiries about Veritext Legal Solutions'
confidentiality and security policies and practices
should be directed to Veritext's Client Services
Associates indicated on the cover of this document or

at www.veritext.com.
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ERRATA SHEET FOR THE TRANSCRIPT OF:

QIAGEN SCIENCES, LLC., v TECAN GENOMICS, INC.
IPR2025-00028; IPR2025-00029
Deponent: Carlos Bustamante
Deposition Date: October 7, 2025

I wish to make the following changes for the following reasons:

Page:Line Presently Reads Should Read Reason
8:6 "CBD Consulting “CDB Consulting Transcription Error
Group” Group, Inc.”
9:4 “Stamford” “Stanford” Transcription Error
27:20 “who have” “who had” Transcription Error
49:21 “multiply binding” “multiple binding” Transcription Error
77:5 “regions with “regions of the Clarification
genome” genome”
79:22 “how many time” “how many times” Transcription Error
84:13 “there your” “there are” Transcription Error
96:20 “multiply blind” “multiply bind” Transcription Error
102:5 “side selection” “size selection” Transcription Error
104:24; 105:3 “basis” “bases” Transcription Error
118:21 “allel” “allele” Transcription Error
162:10 “date” “data” Transcription Error
163:18 “brut” “brute” Transcription Error
167:13 “to answer to that” “to answer that” Clarification
179:9 “implement he “implement Transcription Error
something” something”
187:15-16; 188:15; | “miss priming” “mispriming” Transcription Error
188:18-19; 188:20
204:10 “allel” “allele” Transcription Error
206:19 “deployed” “diploid” Transcription Error
223:2-3 “called it a PCR” “called it traditional | Clarification
PCR”
227:3 “date” “data” Transcription Error
233:18 “’102 patent” “’012 patent” Clarification

-

Carlos Bustamante

This 11th day of November 2025.
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