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I NDEX

Vi deot aped Deposition of:
JOHN QUACKENBUSH, PH. D.

By M. Walter

EXHI BI TS
No.

Exhi bit 2016 Handwitten Docunent

H story and Forensics"
* Original exhibits retained by court
PREVI QUSLY MARKED EXHI BI TS

Exhibit 11

Exhi bit 1001
Exhi bit 1002
Exhi bit 1006
Exhi bit 1007
Exhi bit 1008
Exhi bit 1012
Exhi bit 1018
Exhi bit 1020

transcri bed as read **

Exhi bit 2017 Docunent, "Next-Generation
Sequenci ng Technol ogi es and
Applications for Human Genetic

reporter *

156
49
119
137
151
43
63
98
18

** Docunents quoted on the record are

Page

Page
97

218
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John Quackenbush - September 21, 2023

PROCEEDI NGS

THE VI DEOGRAPHER: Good norning. W are
on the record. This is the videographer speaking,
Bob Gannini. | amwth court reporter Mchelle
Keegan with Lexitas Legal .

Today's date is Septenber 21st, 2023. The
time is 9:31 a.m Eastern Tinme. W are here at
Weil, Gotshal & Manges |ocated in Boston,
Massachusetts, to take the video deposition of
Dr. John Quackenbush in the matter of Natera,
Inc., versus NeoGenom cs Laboratories, Inc. [sic]

W1l counsel please introduce thenselves
for the record.

MR. WALTER  Derek Walter, Wil, Gotshal &
Manges, for patent owner Personalis.

MR, LUMAN. My nane is Dave Luman. [|'m
fromthe law firm of Knobbe Martens.

THE WTNESS: Sorry, you got the matter
wr ong.

MR. KRAUSE: And this is Andrew Krause
fromlrell & Manella LLP. Wth nme is co-counsel

Amr Naini, fromNaini P.C., representing

www.LexitasLegal.com/Premier  Lexitas 888-267-1200
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John Quackenbush - September 21, 2023

Foresi ght D agnosti cs.

The matter in this is an | PR proceedi ng
bet ween petitioner Foresight D agnostics Inc. and
pat ent owner Personalis, Inc.

MR. WALTER  That's right.

JOHN QUACKENBUSH, PH. D.
havi ng been satisfactorily identified and duly
sworn by the Notary Public, was exam ned and
testified as foll ows:
EXAM NATI ON BY COUNSEL FOR
PATENT OWNER PERSONALI S, | NC
BY MR WALTER

Q Good norning. Could you state your nane
and address for the record.

A. Yes. M nane is John Quackenbush. | live
at 86 Wal pole street, WA-L-P-OL-E, in Dover,
Massachusetts.

Q Al right. You' ve been through many
depositions before so I'"'monly going to give you
one rem nder, which is to try and nake sure that
you don't speak over ny questions and that you

wait for ne to finish ny question before you begin

www.LexitasLegal.com/Premier  Lexitas 888-267-1200
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John Quackenbush - September 21, 2023

your answer. Do you understand that?

A. Yes, | do.

Q What did you do to prepare for your
deposi tion today?

A. So there are -- the deposition is about
two of the IPRs that were instituted. | read the
decl arations that | submtted in those two |IPR
matters. | read sone of the supporting
docunentation and references that were cited. |
al so spent tine neeting with counsel here
yesterday and then sone additional tine review ng.

Q You said you nmet with counsel yesterday.
How much tinme did you spend neeting with counsel
yest er day?

A. W started about 9:00 o'clock and |
beli eve we ended around 5:00. So eight hours.

Q And the counsel you nmet with were
M. Naini and M. Krause?

A. Yes.

Q D d anybody el se participate in the
meet i ng?

A. No.

www.LexitasLegal.com/Premier  Lexitas 888-267-1200
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John Quackenbush - September 21, 2023

-
Q D d you review the patents that are at
Issue in the two IPRs we're here to discuss today?

A. Yes. The '394 and '033, | believe.

Q Didyou review the institution decisions
that were at issue in this case?

A. Yesterday, no. Specifically, no. | nay
have | ooked at them sonetime over the |last few
weeks.

Q At sone point in tine you had reviewed the
institution decisions. |s that accurate?

A. | believe | may have seen sone of it. |If
| did, it would have been cited in the materials
cited in ny declarations.

Q Do you know when the institution decisions
came out in this case?

A. Sitting here today, | do not know.

Q Do you know if it was before or after your
decl arati on?

A. Those institution decisions? Yes, | did
review them And yes, | believe they were after
nmy decl arati on.

Q D dyou review the institution decisions

www.LexitasLegal.com/Premier  Lexitas 888-267-1200
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John Quackenbush - September 21, 2023

I n preparation for your deposition today?

A. So | don't know what you nean by "review. "
| read them over and | ooked t hem over, but |
didn't study themin great detail.

Q And that was in preparation for your
deposition today?

A. Yes.

Q You're aware that Personalis submtted a
declaration from Henry Furneaux in support of
their prelimnary response?

A. Yes. | believe that is true.

Q Have you reviewed that declaration?

A. 1've | ooked that over as well, yes.

Q And you reviewed that in preparation for
your deposition today?

A. In part, yes.

Q And have you reviewed the clains of the
patents in suit in preparation for your deposition
t oday?

A. | absolutely have reviewed the clains.
Yes. And those are a large part of what's

i ncluded in ny declaration, so in the patent
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John Quackenbush - September 21, 2023

itself and in the context of the declaration.

Q Okay. Now, with regard to your
declarations, there's two declarations you
prepared, one for the '394 patent and one for the
'033 patent. Correct?

A. Yes, that's correct.

Q Is there anything that you'd like to
change about those decl arations?

A. Sitting here at this nonent, | can't think
of anything. | didn't notice any typographi cal
errors or other errors or om ssions that | can
recal .

Q There's nothing as a natter of substance
you woul d wi sh to change about your reports?

A. Nothing that | can think of. No.

Q Is there anything that you omtted from
your reports as a matter of substance that you
wi sh to have included?

A. | believe the docunents stand on their
own, and | don't have anything further to add at
this point.

Q Now, there were certain prior art

www.LexitasLegal.com/Premier  Lexitas 888-267-1200
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John Quackenbush - September 21, 2023

references you relied upon in connection with your
declarations. D d you participate in the search
to identify those references?

A. Yes, | did.

One of the things | often do when asked to
consider a patent is to | ook at sone of the
references that are cited in those patents. |
al so, given the fact that preparing a declaration
such as those through the IPR matters invol ves
| ooki ng back in time, | often do PubMed searches
to look at the relevant literature, filtering on
publication date to get a sense of what was
avail able at the tine.

Q Do you recall how nuch tinme you spent in
connection with the prior art search?

A. Sitting here today, | couldn't tell you
No. That was -- | forget when we submtted these
declarations, but it was sone tine ago. And |
don't recall how much tinme | spent searching the
literature.

Q Wth regard to the references that you

rely upon in your declarations, do you renenber

10
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11
whi ch ones you identified in connection with your
search?

A. Specifically, no. Again, this was --

t hose decl arations were submtted | think al nost a
year ago. And | don't recall how much tine |
spent or which particular references |I identified
in the search

Sone of them | renmenber seeing years ago
when they were first published.

Q Wth regard to the Leary reference that
you rely upon, do you know if you identified that
reference or if that was identified by counsel ?

A. Sitting here today, | couldn't tell you
Sitting here today, | couldn't tell you if they
were also cited, whether that was also cited in
the patents or not.

Q Ckay.

A. Actually, the Leary -- well, | don't know
who produced it in this matter. | believe the
| ast author in the Leary reference is Victor
Vel achescu.

Victor is soneone |I've known for many
www.LexitasLegal.com/Premier  Lexitas 888-267-1200
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12
years, and he's soneone who is really innovative
in the field of cancer diagnostics. So | recal
seeing that around the tine it was first
publ i shed, but | don't recall if | identified it
specifically in the context of this matter

Q How about with regard to the Chan
reference? Do you know who identified that?

A. Again, sitting here today, | couldn't tel
you. | couldn't tell you.

Q What about the Ley reference that you rely
upon? Same thing?

A. Again, sitting here today, | couldn't tell
you whether that was one |I found or one of the
ones which the attorneys found and asked for ny
opi ni on about .

Q What about the Wagl e reference?

A. Again, sitting here today, | couldn't tell
you. It was nore than a year ago.

Q How about the Forshew reference? Do you
know who identified that? Ws that yourself or
was that counsel ?

A. Again, sitting here today, | couldn't tel

www.LexitasLegal.com/Premier  Lexitas 888-267-1200
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13
you. | believe that's another paper | renenber

readi ng or seeing about the tine it was published.
But in the context of this matter, | couldn't tell
you who first identified it and brought it to our
di scussi ons.

Q Wy is it that you have a recollection of
havi ng read the Forshew paper at the tinme it was
publ i shed?

AL So |l don't knowif | sawit at exactly the
time it was published. So in -- so the rel evant
date for these patents is 2012. About that tine |
was at the Dana-Farber Cancer |Institute.

At Dana-Farber we were in the mdst of
| aunching a programcalled "Profile." That
Profile programinvol ved enrolling essentially
every single patient who was admtted to
Dana- Farber, profiling their genone to | ook for
mut ati ons, and buil ding both a research database
and a tool to help assist clinicians in making
deci si ons about treatnent.

Around the sanme tinme, ny coll eagues and |

spun out a precision nedicine software conpany
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14
cal |l ed GenoSpace. That conpany, CGenoSpace, was

bui I ding software tools for precision nedicine.

Qur first two clients were a conpany
cal l ed Pat hG oup, which was a conpany based in
Nashvil | e, Tennessee, that did pathol ogy. They
were trying to break into nol ecul ar pathol ogy and
t hey were doi ng sequencing. And we, as one of our
first clients, provided their precision nedicine
reports.

Qur other large client was a conpany or --
not a conpany. It was the Miultiple Myel oma
Research Foundation. They were starting a -- they
were starting a project called "Commpas." And
it's spelled |ike "conpass" except with two M
because it was for nultiple nyeloma, so
COMMP-A-S

The goal of Compas was to enroll a
t housand treatnent-naive patients and to sequence
their genones every year, integrating that data
with clinical information about treatnent to
under stand the evol uti on, devel opnent, and

progressi on of disease, and to better understand
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15
response to chenot herapy.

In the context of nmultiple nyeloma, a | ot
of the analyses involved translocations. In
nyel oma, one of the primary translocations is a
transl ocati on between chronosone 4 and
chronpbsone 14. So it's referred to as t(4;14).

And that's the -- | guess this is nore
relevant for the -- | think it was the Vel achescu
reference, looking for translocations. But that's
t he ki nd of approach that used whol e genone
sequencing with mate pairs to identify
transl ocati ons.

Q Your understanding is that the Forshew
ref erence used whol e genone sequencing with mate
pairs?
A. Again, |I'd have to | ook at the references.

| don't recall the details, sitting here. | think
it was the first one that starts with an L
Vi ctor Vel achescu was the author.

If you d Ilike, | describe all of these in
nmy declarations. And if you'd be willing to

provi de the declarations, |I'd be happy to clarify
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16
ny under st andi ng.

Q | was asking sonething different.
wasn't asking about the Leary reference. | was
aski ng about the Forshew reference.

And | wanted to know why it was that you
had a recoll ection of having read Forshew at the
time it was published or shortly thereafter.

A. So if you show ne the Forshew reference,
|"d be happy to refresh ny nenory. | think they
wer e | ooki ng at sequencing -- ny recollection may
be wrong because | don't have the reference in
front of ne.

But | think they were analyzing DNA in
plasma. So cell-free DNA. It was at a tine at
Dana- Farber where | also ran sonething called the
Center for Cancer Conputational Biol ogy.

So the CCCB, the Center for Cancer
Conmput ati onal Bi ol ogy, provided conputationa
bi ol ogy support for investigators across the
Harvard system

We had a col | aborator, whose nanme | do not

recall, who was working in ovarian cancer. M
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17
primary contact in ovarian cancer was Ursul a
Mat ul oni s.

At the tine, we were very interested in
wor king on this project with her and trying to
| ook at circulating tunor cells.

There are a lot of difficulties with
| ooking at circulating tunor cells, so we were
al so considering looking at cell-free DNA. And if
| have ny recollection correct, | think I renmenber
seeing it in that context.

But again, now we're tal king about
sonet hi ng that happened 14 -- 13, 14 years ago.
That's ny best recollection. But again, | may be
i ncorrect on sone of the details.

Q Al right. | want to follow up on the
GenoSpace issue, but first | need to go off the
record for just one mnute.

THE VI DEOGRAPHER: The tine is 9:45.

We're off the record.

(Recess, 9:45 a.m to 9:48 a.m)

THE VI DEOGRAPHER: Ckay. The tine is
9:48. W' re back on the record.
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18
(Previously marked Exhi bit 1020)

Q Al right. 1've handed you a docunent
that's been previously marked as Exhibit 1020 in
| PR2023- 317.

Do you recogni ze this as your declaration
related to the '033 patent?

A. Yes, | do.

Q Al right. You nmentioned GenoSpace in one
of your previous answers, and | believe you
di scussed that in your declaration in Paragraph 6.
Do you see that?

A. Yes, | do.

Q Al right. And in the 2012 tinme franme, is
It accurate that your work related to
bi oi nformati cs?

A. So it's sort of a vague question. Part of
the work | did involved what | would -- is
sonetines referred to as "bioinformatics,"
sonetines referred to as "conputational biology."

And that's a part of what | did. So the
work | was doi ng at Dana-Farber starting in 2005
I nvol ved both a conbi nati on of conputationa
www.LexitasLegal.com/Premier  Lexitas 888-267-1200
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19
bi ol ogy, bioinformatics, and cancer genom cs.

So when | cane to Dana-Farber, | was
appointed in what was then the departnent of
bi ostatistics. They changed the nane to the
departnent of biostatistics and conputati onal
bi ol ogy.

| was the first -- and with an academ c
appoi ntnent at the Harvard School of Public Health
and the departnent of biostatistics.

| was the first person recruited into ny
departnent at Dana- Farber that had a wet |ab. And
when | cane, we were |largely doing work usi ng DNA
m croarrays and gene expression anal ysis.

| quickly, nmoving wwth the field,
graduated toward using sequencing. | believe in
2007 -- | forget the foundation that provided the
funding, but | received a grant froma foundation
to buy the first Illum na sequencer at
Dana- Farber. And that was set up in ny |ab.

And again, | can't renenber the foundation
nane. All | renenber is they presented ne with a

bi g paper check at a fashion show in Boston.
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20
And if you ook at ne, I'mnot really a

fashi on show guy, so it really stood out. But I
went to the fashion show. | got the check

And then in 2009, as part of the ARRA,
American -- the stinmulus bill, funding cane for
bi onmedi cal research. And | applied for funding
that the NIH nade avail abl e through the stimulus
program And | actually got noney to upgrade that
sequencer to an Il lum na H Seq nmachi ne.

So again, it was the first H Seq
i nstrunent that was avail abl e at Dana- Farber. And
we had that in [ate 2009.

And then over tine, we had a variety of
ot her sequencing instrunments. W had -- | forget
some of the nanes. There was a solid state
sequencer. |'Il renmenber the nane later. |It's
not really gernmane to what we're tal ki ng about
her e today.

And a few others that people gave us
because they couldn't figure out how to get them
to work, so we got them up and runni ng.

And really ny group was devel oping a
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21
conbi nation of |aboratory and conputati onal

techniques to take -- to collect genomc data in
heal th and di sease and to understand a variety of
different genomc alterations that could be used
to better understand and treat diseases |ike
cancer .

So al t hough a big conponent of my work was
conputational, really the foundation of ny work
over the years and what | teach ny students even
today is that even if you' re doing conputationa
studi es, you need to be thoroughly grounded in the
| aboratory technol ogi es that are bei ng used.

So part of the reason |I reviewed the
literature is to inprove ny work in conputational
analysis. But at the tinme, part of the reason |
was reviewing a lot of the literature really had
to do with our efforts to try to establish these
new sequenci ng technol ogi es at Dana- Far ber.

Q Al right. Going forward I'd ask that you
be a little bit nore concise. | just wanted you
to confirmif your work related to bioinformatics.

| didn't ask for a conplete work history.
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22
Could you try to be a little bit nore
conci se going forward, please?

A I will do ny best.

Q Thank you.

A. But as | said, my work related to
bi oi nformatics, but there were nmany ot her aspects
of it as well, and the question seened limting.
So I'll try to answer nore concisely.

Q The last answer you gave woul d be a good
way to handle that. Maybe point out that there
were other aspects as well but it did relate to
bi oi nformatics. Thank you.

Is it accurate, then, that in the 2012
time frame your work involved anal ysis of
next - generati on sequencing data in connection with
cancer?

A. Yes. A big part of ny work in 2012
i nvol ved the generation and anal ysis of
next - generati on sequenci ng data in cancer and
ot her di seases.

Q Now, did the business of GenoSpace relate
al so to the analysis of next-generation sequencing
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23
dat a?

A. So GenoSpace had two primary product
lines. So the short answer is yes. There were
two primary product |ines.

One was an integrated anal ytical system
that was built around the idea of analyzing genone
sequence data in the context of clinical data.

So genone sequenci ng and ot her types of
genom ¢ data, we did have clients who used it
absent genomc data, sinply used it for its
clinical capabilities.

And then with Pat hGroup and t he whol e
product |line we've built around reporting for
preci sion nmedi cine applications, it involved
anal ysi s of next-generation sequencing data and
putting genetic variants in the context of
actionabl e findings from professional societies in
the literature.

The dividing |ine between what we did and
the various conpanies did in terns of that
anal ysis had to neet the regul ations of CLIA CAP,

and their own individual workfl ows.
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24
Q CenoSpace and Pat hG oup were two separate

conpani es?

A. Pat hG oup was a pat hol ogy conpany based in
Nashvil |l e, Tennessee.

Q And when was that founded?

A. | couldn't tell you. They were a client
of ours.

Q Now, with respect --

A. Excuse ne. They're actually the very
first client we had in that space. W had quite a
few ot hers.

Q Now, with respect to GenoSpace, what
services specifically did it offer in connection
W t h next-generation sequenci ng data?

A. So there were many services that were
provided. So we had a research portal. That
research portal was the basis for our contract
with the Multiple Myel oma Research Foundati on

| can't give you details as to the
under |l yi ng technol ogy that we used or the approach
that we used, even though |I'mno |longer affiliated

W th GenoSpace. As | said, we sold it in 2017.
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But the idea was that we would build -- we
built a store that would collect clinical data on
the individual patients that were being profiled
in the system

And we col |l ected genom c data, and there
are many types of genom c data. One was whol e
sequenci ng, one was DNA sequenci ng. Watever type
of genom c dat a.

Qur underlying phil osophy was that al
t hese different sources of data were FACS, and we
created | arge FACS stores that were highly indexed
and easily searchabl e.

On top of that, we would inpose very
flexible data nodels to allow themto be |inked
together. And that would provide us with the
ability to do analysis in the context of research
or to provide clinical context about genetic
alterations, genomc alterations, and the
underlying drivers of those.

The roots of that actually went back to a
project that was funded by the Oracl e Foundation
at Dana-Farber to build a |l arge integrated
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clinical and genom c data warehouse. But we ended
up spinning this out with a very different
technol ogy stack and different approach.

In the context of PathG oup and our ot her
di agnostic testing |l aboratories, they were
perform ng genom ¢ sequence analysis. Sone were
usi ng targeted sequencing. Some were using whole
genone sequenci ng approaches.

And the idea was that we would identify
with them either by helping themcraft their own
i nternal pipelines for CLIA CAP reasons or
relying on whatever pipelines they built. W'd
often -- we'd collect primarily the nmutationa
reports, so which genes saw nutations. And we
provi ded |inkages to clinical guidelines.

So these conpanies weren't really doing
research. They were performng a clinical
service. W were linking themprimarily to
gui delines from NCCN, the National Cooperative
Cancer Network, that |inked various nutations to
recommendations for or against the use of various

treat nents.

26
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And part of the limtation sinply to | ook

at those clinically actionable variants was that
t hose were the ones that were reinbursabl e, that
t hese conpani es could get paid for testing.

So it really involved a |l arge variety of
clinically-facing and research-facing anal ysis of
genom c data in the context of information about
the status of patient health.

Q Now, these various services you described
I n connection with next-generation sequencing
data, how cone the clients of GenoSpace were
unabl e to provide these services on their own?
Why did they need a conpany |i ke GenoSpace to do
that in 2012?

A. You' d have to ask them They may have
found it nore cost-effective to contract with us.

| think we built a pretty robust clinical

data nodel that sped a lot of their applications.
But why these conpanies contracted with us, you'd
have to really ask themfor their notivation.

Q Well, let me try to ask it a different

way, then.
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Why did you believe that there would be a

need in the marketplace for the types of services
t hat GenoSpace offered in connection with

next - generati on sequencing data in the 2012 tine
frame when you started the conpany?

A. So we really started focusing on the
research side of the project and the program And
as we | ooked into this, what we recogni zed was
that the scope and scale of doing this as an
enterprise solution was different than what nost
peopl e could do in their own individua
| abor atori es.

So there are many things that you could do
I n anal yzi ng genom c data, depending on who was a
menber of your team But actually building this
into a robust clinical solution that net the
gui delines not only for CLIA CAP but also the
regul ations for H PAA the Health |Insurance
Portability and Protection Act, around
saf eguardi ng patient privacy on a |large scale was
a chal | enge.

For exanple, the Miltiple Myel ona Research
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Foundation | think had 11 clinical partners that

they were working with. The only thing that made
sense in the context of what they were doing was
bui | di ng a cl oud-based sol ution.

At the tine, cloud-based conmputing was
sonmething a | ot of hospital organizations were
afraid of. And a big part of our secret sauce in
the context of creating a platformthat
organi zations |like MVRF were willing to use was
the fact that we had a really robust data security
i nfrastructure that allowed themto export --

(I'nterruption)

A. -- that allowed themto export the data to
a cl oud- based service.

So alot of it was -- | think a ot of our
strength in selling the conpany as a resource cane
from our advanced anal ytics and from our approach
to data security.

Q Wy was it that organizations and
I ndi vi dual | aboratories, such as the Multiple
Myel oma Research Foundation, would require a

cl oud- based sol ution for what they were doi ng?
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MR. KRAUSE: (njection, |acks foundation.

A. So you could ask MVRF why they chose us.
| know they had worked with a coupl e other
conpani es that had failed to provide the kind of
service they needed.

We adopted a cl oud-based solution |argely
for economic reasons. As a start-up conpany
founded largely on credit cards, we were able to
buy access to secure Amazon servers that were
cost-effective, far less costly on a nonth-to-

Mont h basis than buying | arge servers and
setting thembehind a firewall.

So if you | ook at MVRF, part of what they
were considering was building their own -- |
think, if | recall, was building their own
conputational infrastructure and trying to
maintain it or working with sonebody to provide
that kind of |evel of security and service.

So they could have potentially built it
I n-house. But what they needed was a centralized
| ocation that would neet all the security and

privacy regulations to allow themto collect this
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ki nd of dat a.

And this was particularly inportant for
them given the fact that | think they had
11 hospitals -- sorry. | think it was nore than
15 hospitals they were drawing from A |arge
nunber, nore than ten. Let ne just say nore than
ten; they're drawing data fromnore than ten
partner hospitals.

Hospital s are very cauti ous about how they
share patient data. For very good reasons,

t hey' re mandat ed to.

And so 2009 when we were starting the
conpany, there were sonme pretty serious concerns
about the use of cloud-based infrastructure. And
again, we had really solved that problemin a very
robust way. W had to have the whole -- the whole
technol ogy stack we built had to be HI PAA audited.

And we invested a ot of tinme and noney in
trying to deal with hosting patient data outside
I ndi vi dual hospital firewalls. And that was
sonething that | think at the tine we were one of

t he few conpani es uni quely capabl e of handling
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that | evel of data security.

Q One of the things you said was that the
only thing that made sense for MVRF in the context
of what they were doing was building a cloud-based
solution. Do you know why that was?

A. So that's ny perspective. For us, it was
a very cost-effective solution. And that's one of
the things we represented to themwas that a
cl oud- based solution for dealing wth a thousand
patients, sequencing their genones every year --
SO0 a genonme -- whol e-genone sequence at
significant depth -- and | forget what depth they
were | ooking at, but it's about 300 negabases. So
I f you have a thousand -- sorry. Not
300 nmegabases. 300 negabytes of data, a thousand
patients. |I'mnot going to do the math. But it
was a | ot of data, plus there was a significant
anount of clinical data on these patients, plus
there's RNA sequenci ng dat a.

So you can sort of |ook at the econom cs.
A big part of the reason a | ot of hospitals and

ot her organi zations today are noving to cloud
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- based solutions is sinply the econom cs of using

the cl oud versus building an in-house data center.

And hospitals and organi zations fall on
ei ther side, depending on the purposes. But it
was a cost-effective solution and it was one in
whi ch our data security protocols gave them a good
deal of confidence that we coul d manage the data
effectively.

So maybe |'m show ng sone of ny bias
toward what we built because |I'mvery proud of
what we were able to acconpli sh.

But | ooking at the situation -- |ooking at
it at the tine, too, we also thought about the
fact that if we had one central instance,
mai nt enance of that central instance for their
resource was far easier than using a distributed
sol uti on.

So there are other potential technol ogical
sol utions that woul d have involved trying to reach
through firewalls at each of the |arge nunber of
hospitals they were working with on an ongoi ng

basis to try to contact data.

www.LexitasLegal.com/Premier  Lexitas 888-267-1200

Personalis EX2018




10

11

12

13

14

15

16

17

18

19

20

21

22

John Quackenbush - September 21, 2023

And even trying to update the software
systens to each one of those hospitals becones a
real headache. Right?

Centralization provides a |ot of
advantages. And a big part of the philosophy in
bui | di ng the conpany was we were going to provide
a highly advanced technol ogi cal solution at scale,
so dealing wth thousands of patients, and to do
it 1n away that was consistent wth federa
regul ati ons.

Q Now, one of the things you nmentioned in
your |ast answer was the volune of the data.

Way was the volune of data that canme from
next - generati on sequencing platforns in that tine
frame a challenge for individual |aboratories to
deal with on their own?

A. So it's not necessarily a challenge for
i ndi vi dual |aboratories. Right?

At the Dana- Farber Cancer Institute, we
ran a sequencing facility, the CCCB, the Center
for Cancer Conputational Biology. And we

regul arly returned whol e-genone sequence data to

34
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| abor atori es.

Wth the MVRF, they were tal king about a
t housand patients and sequenci ng their genones
every year over at |east ten years and conbi ni ng
that with information extracted from clinical
records.

So it was a pretty substantial anount of
data. R ght? So you know, today |I could fit a
whol e- genone sequence on a flash drive. It really
depends on the individual projects and what you're
doi ng.

And the MVRF project was an exanple of a
| ar ge nunber of patients over an extended period
of time with nultiple types of genomc data and a
pretty substantial amount of clinical information.

We also built for thema patient portal
and we were collecting self-reported data on
patients we used to augnent the data that was part
of the research study. It returned information
back to the individual patients.

Thi s was sonet hi ng beyond just analyzing a

genone to | ook for individual nutations or to

www.LexitasLegal.com/Premier  Lexitas 888-267-1200

Personalis EX2018




10

11

12

13

14

15

16

17

18

19

20

21

22

John Quackenbush - September 21, 2023

36
track those mutations over tine.

This was a very |large, conplex study that
requi red conputati onal expertise that a charitable
organi zation |i ke the MVRF at | east were able to
convince themthat we could provide a
cost-effective solution to them

Q GCkay. Now, you nentioned that today you
can fit a whol e genone on a flash drive. Was that
possi ble in 20127

A. | have an 8-terabyte flash drive now |
don't know what kind of drives were available in
2012. Sone of it would depend on what data you
col | ected, how nuch data you col |l ect ed.

I"'mtrying to think back to 2012 how we
returned data to individual |aboratories. | think
we just kept themon an internal server at
Dana- Far ber through the CCCB.

| think we just kept themon an interna
server and granted them access. | actually don't
recall the technol ogi cal details.

Sone of it depends on if you're dealing

w th raw sequence reads. Sone of it depends on
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whet her you're dealing with the math and assenbl ed
sequence. There are various |evels of sequence
data and i nformation.

So | could definitely fit a whol e genone
on ny 8-terabyte external flash drive today.

Q And you don't recall how the genones that
you were generating at your core sequencing
facility in 2012 were provided to clients?

A. Most of themwe kept, so we set up an
i nternal server at Dana-Farber. Most of them we
kept on that server.

Most of our clients weren't interested per
se in having access to the raw data. They
actually worked with us in large part because not
only could we generate the data, and because we
were generating it, we had extensive information
about the quality of the sequence data.

We could help themcorrect their
| aboratory protocols by iterating back and forth
with them |ooking at sone of the diagnostics we
ran on their DNA when they provided it, and then

we could integrate that with downstream anal ysi s

37
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that was with suited for their particul ar

applications.

Again, we dealt with a wide range of
different clients with different |evels of
expertise. Sonme wanted very extensive support.

QO hers wanted just mniml support in generating
t he data because they felt they had the capability
of analyzing it.

Q Were there any data anal ysis services that
GenoSpace was able to provide to individual
| aboratories that individual |aboratories couldn't
ot herwi se do on their own because of the vol unme of
data that woul d cone off of a next-generation
sequenci ng i nstrunent?

A. So GenoSpace -- maybe |I'm m xing up the
CCCB where we were doi ng sequenci ng at Dana- Far ber
and GenoSpace.

Q M question was about CGenoSpace, just to
be cl ear.

A. Ckay. So ny |ast answer was really
dealing wwth a |l ot of things we were doing at

CCCB, which is what | thought you were asking us
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about. Because there, we generated sequence dat a.
At GenoSpace, we weren't generating
sequence dat a.
So woul d you pl ease repeat the question?

Q Were there any data anal ysis services that
GenoSpace was able to provide to individual
| aboratories with regard to next-generation
sequenci ng data that individual |aboratories
couldn't otherw se do on their own because of the
vol une of data that would cone off the
next - generati on sequenci ng i nstrunents?

A. So again, we dealt with a wi de range of
clients that had a diversity of backgrounds and
experience. There are many | aboratories today
t hat generate next-generation sequencing data and
rely on others to anal yze them

Every laboratory is different. There are
many | aboratories that have the ability to be able
to analyze | arge-scale data sets. Qhers don't.

Earlier we were tal king about references.
Soneone |ike Victor Vel achescu, he clearly had the

capability and ability in his |aboratory at Johns

39
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Hopki ns to anal yze nassive data sets. O her

I nvestigators didn't.

If I look at our clients at GenoSpace, we
had i ndividual -- we started with diagnostic
testing conpani es.

Pat hGroup was one exanple on the clinical
reporting side. They were a group largely focused
on -- they at least started wth doing
traditional -- | hate the word "traditional," but
sort of standard i mmunohi stochem stry anal ysis and
testing individual markers on tunors. And they
were novi ng toward handl i ng genone sequence dat a.

They actually built a genone sequenci ng
facility in-house and they managed a | ot of that
data on their own. But the aspects of generating
a clinical report was sonething that we nmanaged to
stream i ne and nake very cost-effective for them

Coul d they have done it in-house?
Potentially, yes. They chose to work with us
because they found us to be a reliable and
cost-effective solution. At least that's ny

assunpti on.
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Many of the other diagnostic testing

conpani es we worked w th generated next-generation
sequenci ng data at scale but found it advant ageous
to partner with us.

Wth the MVRF and our other clients for
the research portal, | sinply believe they found
it cost-effective to work with us.

What anal yses they did in-house, |
couldn't tell you. Wether or not they actually
di d sequencing in-house or sinply provided us with
sequence data, | couldn't tell you

So we dealt with a wide range of different
| aboratories with different capabilities. And
their individual choices for the kind of anal yses
they did is sonmething | can't really specul ate
about .

MR. WALTER Let's go off the record for a
second.

THE VI DEOGRAPHER: The tine is 10:18. W
are off the record.

(Of the record, 10:18 a.m to 10:20 a.m)

THE VI DEOGRAPHER: The tinme is 10: 20.
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W' re back on the record.
BY MR WALTER

Q One of the references you rely upon in
these I PR proceedings is the Chan reference. Do
you recall that reference?

A. Yes, | do, vaguely. |'m sonebody who is
very visual, so |I'd probably want to take a | ook
at it. That's how!l tend to renmenber things. |'m
sonmetines bad with nanes but nuch better with a
vi sual representation of the paper

Q Do you recall generally what the Chan
reference was about ?

A. So the Chan reference in academc
research, academ c science, we tend often to think
of papers in the context of the |ast author rather
than the first author.

This paper is froma group led by -- |
believe his name is Dr. Dennis Lo at the
Uni versity of Hong Kong.
Lo is sonmeone who did work in cell-free
DNA. And | don't recall all the details of the
paper, but | do recall that they did perform an
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anal ysis of cell-free DNA

And Chan notes that tunor-derived DNA in
pl asma of cancer patients is sonething their
t echnol ogy woul d work for

And they al so described the use of
sol uti on phase hybri di zati on- based capture probes.
So those were two of the reasons why | included
the Chan reference in ny anal ysis.

(Previously marked Exhibit 1008)

Q Al right. [I've handed you the Chan

reference, which I believe is marked as
Exhibit 1008 in both of the IPRs that are at issue
t oday.

In the Chan reference, do you know if it
di scl osed any experinents where there was
sequenci ng of DNA from a cancer patient over
mul tiple time points?

A. So | don't believe -- earlier | said I
t hought Chan nmay have used DNA from ot her sources.
In fact, the analysis presented in Chan | believe
now sinply | ooks at tunor-derived DNA in the
pl asma of cancer patients.
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| do not believe that Chan in and of

Itself provides analysis over tine of sanples from
i ndi vi dual cancer patients.

But that's why | relied on Chan and Wagl e
together in ny obviousness analysis that's
presented | believe in Gound 3 of ny report for
the ' 033 patent.

Q Do you know if Chan discl oses PCR assays
directed to polynorphisns identified by
whol e- genone sequenci ng?

A. So to nake sure | answer concisely, would
you pl ease repeat the question?

Q Do you know if Chan discl oses PCR assays
directed to polynorphisnms identified by
whol e- genone sequenci ng?

A. To the best of nmy know edge and
recoll ection sitting here today and reviewi ng the
paper briefly, | don't believe that Chan actually
di scl oses PCR assays.

Chan does di scl ose the use of whol e-genone
sequenci ng and analysis to identify single

nucl eoti de variants, one type of pol ynorphism
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that's rel evant for understandi ng cancers.

But again, a big part of ny analysis and
| ooki ng at obvi ousness for the '033 patent was
| ooki ng at Wagle in light of Chan.

Q Do you know if Chan discl oses capture
probe assays directed to pol ynorphisns identified
by whol e- genone sequenci ng?

A. Wul d you repeat the question, please?

Q Do you know if Chan discl oses capture
probe assays directed to pol ynorphismidentified
by whol e- genone sequenci ng?

A. So sitting here today, to the best of ny
recol | ection and | ooki ng back at nmy report, |
bel i eve that Chan actually does disclose such
anal ysis and does present the analysis in the
context of nonitoring tunors over tine.

So I'll refer you to Paragraph 196 of ny
report.

"Usi ng DNA anal yzed from tunor sanples and
fromplasma taken at nmultiple tine points,
I ncl udi ng before and after surgery to resect the

tunor, Chan observed that its approach 'would
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al l ow genom c alterations harbored by tunor cells

Wi thin a patient to be scanned at different |levels
of resolution ranging froma global view of cancer
associ ated copy nunber aberrations to point

mut ati ons carried by different clones of tunor
cells.'

"Chan concl uded that the nethods woul d
‘allow quantitative and'" -- sorry --
"‘qualitative and quantitative aspects of such
aberrations to be followed serially as evidenced
by correl ation between the fractional tunmor DNA
concentration neasured and the size of the tunor.'

"Thus, Chan tracks nutations of interest
over time in order to nonitor a patient's cancer."

So | believe Chan used capture probes in
this analysis, hybridization capture probes,
rat her than PCR-based capture probes in his
anal ysi s.

Q Can you point ne to anywhere in the actua
paper where there's disclosure of capture probes
bei ng used?

A. So al though Chan doesn't explicitly
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descri be the use of capture probes for nonitoring
tunors, Chan actually discloses that the use of
such approaches was very well known in the art.

And I'Il point to Paragraph 213 in ny
report where | actually sunmarize what appears in
Chan toward the end of the paper on page 223. And
| won't read the entire quote.

But it reads, "Gven that plasma DNA in
cancer patients consists of a mxture of tunmor and
nontunor DNA wth the fornmer being present at a
m nority population in many patients, one needs to
performrelatively deep sequencing to obtain the
necessary anal ytical power.

"Thus, as currently inplenented, the
shot gun sequenci ng approach, whol e-genone
sequenci ng, we have described is relatively
expensi ve conpared with many targeted approaches.”

And he cites to Reference Nunber 8, which
Is the Forshew paper. So clearly he is aware of
Forshew and Forshew s work with targeted
appr oaches.

Wth the continuing and thus far rapid

47
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reduction in sequencing cost, it is not expected

to be nuch of an obstacle in the near future. One
can al so envision the possibility of using shotgun
sequenci ng of a plasnma sanpl e upon presentation of
a cancer patient, mning the shotgun sequencing
data of plasma DNA for copy nunber aberrations in
SNVs, and then specifically targeting such
sequences for serial nonitoring processes.

In this regard, he suggests solid phase
hybri di zati on- based capt ure approaches have
al ready been successfully used to enrich plasma
DNA for noninvasive prenatal diagnosis, and cites
to two references. Those references are Nunber 34
and 35, the Liao reference and a reference from
Lam

And hence, we see that the targeted and
shot gun approaches can be used in conbination for
cancer detection and nonitoring.

So al t hough Chan hi nself doesn't
explicitly use capture probe to do the future
nonitoring, Chan recognizes that it's a viable

approach based on everything that appears in the
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| iterature.

Q Another thing Chan doesn't explicitly do
I's nonitor genetic aberrations serially over tine.
Correct?

A. So in sone sense Chan does because what
Chan is doing is |ooking at primary tunors and
then al so tunmor DNA in bl ood.

Chan al so provides, | believe, an analysis
of tunor size and presence of nutations. However,
based on his citation of the Forshew reference, it
woul d have been obvi ous to anyone that one could
easily perform such nonitoring over tine.

And one skilled in the art woul d obviously
understand that if one could performan assay on
an individual today, they could performthe sane
assay tonorrow or two weeks from now.

(Previously marked Exhibit 1001)

Q I'm handing you a docunent that's been
mar ked as Exhibit 1001 in the IPRrelated to the
'394 patent. It is the '394 patent itself.

You're aware that the clainms of the '394

patent require a first and second nucleic acid

www.LexitasLegal.com/Premier  Lexitas 888-267-1200

Personalis EX2018




10

11

12

13

14

15

16

17

18

19

20

21

22

John Quackenbush - September 21, 2023

50
sanpl e?

A. Coul d you repeat the question, please?

Q You're aware that the clainms of the '394
patent require a first and second nucleic acid
sanpl e?

A. So | believe "require" is a termof art in
patent litigation, and so | don't know that the
extent of what "require" neans.

But Caiml of the '394 patent, which is
different than the one we were just discussing,
which is the '033 patent, involves a first
sequenci ng assay on a first nucleic acid sanple, a
second sequenci ng assay on a second -- on a second
nucl eic acid sanple, and a third sequenci ng assay
on an additional subset of nucleic acids from an
additional nucleic acid sanple.

Q Do you contend with respect to the '394
patent that Chan discloses the clainmed first and
second nucl ei c acid sanpl es?

A I'dlike to refresh ny nenory, if | could
have ny declaration in the '394 case.

Q You're not able to say whether that was in
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your decl aration?

A. | don't believe this is a nenory test.
You're asking nme to provide testinony, and | want
to make sure ny testinony is as accurate as
possi bl e.

Q I've given you your declaration. It's
Exhibit 1020 in the '394 | PR

A. Can you repeat the question, please?

Q Do you contend with respect to the '394
patent that Chan discloses the clained first and
second nucl ei c acid sanpl es?

A. So you are correct that | did cite to Chan
in my declaration for the '394 patent.

In fact, there are many exanples in Chan
of Chan perform ng an analysis on nultiple sanples
derived from an individual

| can point you to Figure 3 in Chan on
page 219 in which Chan has a little cartoon
i ndi cati ng a woman who has both breast and ovari an
tunors and show ng anal yses of DNA sanpl es derived
fromfour separate ovarian tunors.

So at the very |east, Chan discloses that.
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As we discussed earlier, Chan also
di scl oses the analysis of primary tunors and then
nonitoring of DNA using cell-free DNA, which woul d
represent two i ndependent biol ogical sanples.

Q If there's anywhere in your declaration on
the '394 patent where you present opinions that
Chan di scloses the clained first and second
nucl ei ¢ acid sanples, please identify those
par agr aphs now.

A. Wul d you repeat the question, please?

Q If there's anywhere in your declaration on
the '394 patent where you present opinions that
Chan di scloses the clained first and second
nucl ei ¢ acid sanpl es, please identify those
par agr aphs now.

| ' m aski ng about the paragraphs in your
decl arati on.

A. Ah. Sorry. | msunderstood your
guestion. | thought you were asking about the
Chan reference itself.

So you'll recall, if you'd read ny
decl aration, that | used Chan in Gound 3. | use
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Leary in view of Chan and Liao and the know edge

of a person of know edge of skill in the art to
present ny argunent about obvi ousness.

Al though I''m not a patent attorney or
| i censed patent agent, | understand that
obvi ousness does not require that each and every
el ement of a clainmed invention has to be discl osed
in every reference that's cited.

Leary clearly describes the anal ysis of
serial sanples fromtunor patients and Leary
clearly on its own at |east renders the '394
pat ent obvi ous.

| chose Chan in part because of the use of
capture probes. And Chan, being a person of skil
in the art at the tine of the alleged invention,
concl udes that these nethods would all ow
guantitative and qualitative aspects of
aberrations to be followed serially, as evidenced
by the correlation between the fractional tunor
DNA concentration neasured and the size of the
t unor .

So this is paragraph -- | apologize. It
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wll take ne a second to find it -- 227 of the

report.

And so while Chan doesn't explicitly, to
the best of ny recollection, performthese assays,
Chan understood that if you could perform an assay
today on an individual, you could performa second
assay on that individual tonorrow or six nonths
fromnow and gain additional information.

Q So is it accurate, then, that wwth regard
to the Chan reference you do not rely upon that
for the first and second nucleic acid sanple? You
rely upon Leary for that. |Is that right?

MR. KRAUSE: (bjection to form

A. So |'"'mnot sure -- again, | know "rely
upon” is a legal termof art.

Q | want to stop there. It's not. |It's
just plain English. | know you've invoked that a
couple tinmes, "rely upon" or "require." That's
just plain English. That's not a |egal term of
art. | just want to correct that m sconception
ri ght now.

A. So woul d you pl ease define what you nean
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explicitly by "rely upon.”

Q You're not able to understand what | nean
when | say you rely upon sonethi ng?

A I would like to know -- | would like to
better understand your question so | can answer it
nore conpletely.

So do you nean rely solely upon? Do you
mean use as part of ny anal ysis?

Coul d you pl ease define the scope of your
guesti on.

Q Al right. Before we get into that, |
just want to be clear for the record, you' ve been
an expert in patent cases nore than a dozen tines.
Ri ght ?

A. That's probably true. Yes.

Q And you've been asked probably nmany tines
whet her you rely upon sonething in your reports.
Ri ght ?

A. And |'ve often queried what the question
means.

Q Al right. I'mnot sure that's a fair
gquery, but we'll go ahead and indul ge you on it.
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"Rely upon” neans that you cite it In

support of your opinions. Do you understand that?

A 1'll use that as the definition. Yes.

Q | didn't say "relied solely upon.” | just
said "rely upon.” Do you understand that?

A. | was just trying to get clarification
because | don't want my answers to be taken out of
cont ext .

Q There was no danger of that here.

A. Thank you for indul ging ne.

Q What | asked was, with respect to the '394
patent, you don't rely upon Chan for the clained
first and second nucleic acid sanples? You rely
upon Leary for that. |Is that right?

MR, KRAUSE: bject to the form And the
decl arati on speaks for itself.

A. So again, if you'll read Paragraph 227,
Chan concl uded that the nmethods would "al |l ow
gualitative and quantitative aspects of such
aberrations to be followed serially as evi denced
by the correlations between the fractional tunor

DNA concentrati on neasured and the size of the
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t unmor . "

So the fact that Chan uses the phrase
"serially" indicates that he at | east contenpl ated
the use of nultiple sanples.

In preparing this declaration, | tried to
be as concise as | could and didn't call out every
single elenent. | | ooked at Leary in |light of
Chan -- excuse ne -- in view of Chan, Liao, and
t he know edge of a person of ordinary skill in the
art.

And so while | may not have explicitly
called out the use of nmultiple sanples in Chan, ny
anal ysis of Chan is consistent with Chan's use of
mul tiple sanpl es.

MR. KRAUSE: We've been going for an hour
and a half. |Is nowa good tine to take a break?

MR. WALTER  Sure. W can take a break.

THE VI DEOGRAPHER: The tine is
11: 00 o' clock. We're off the record.

(Recess, 11:00 a.m to 11:09 a.m)

THE VI DEOGRAPHER: The tine is 11:009.

W' re back on the record.
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BY MR WALTER

Q Let's take a |l ook at the Chan reference
and let's | ook at page 212, the first paragraph in
the | eft-hand col um.

It reads, "OnMng to their targeted nature,

t he approaches outlined above can provide only a
partial glinpse of the tunmor genone in the plasma
of cancer patients.” Do you see that?

A. | see where it says that. Yes.

Q And you understand that when it refers to
"t he approaches outlined above,"” it is referring
to the approaches that are identified in the
precedi ng paragraph?

A. Coul d you repeat the question, please?

Q You understood that when Chan refers to
"t he approaches outlined above,"” on page 212, he's
referring to the approaches that are cited in the
precedi ng paragraph?

A. Yes, Chan is referring to the studies
cited in the preceding paragraph. He's talking
about sone of the targeted nature of the anal yses
t hat are done.
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But in fact, he cites specifically to

Leary, which is Reference 13, which is one of the
references that |1've used in ny obviousness

anal ysis, and points out that one could use

massi vely parallel sequencing on tunor sanples to
first identify specific genom c rearrangenents
that can then be subsequently detected in plasma

So the limtation there, at least, in the
context of Chan tal ki ng about the advantages of a
nont argeted or shotgun approach, are really
referring to the second step in the analysis, not
the primary identification of alterations.

Q And Chan states that those approaches
provide only a partial glinpse of the tunor genone
In the cancer patients. Correct?

A. You recited the text correctly.

But again, you have to read this in
context. Chan then goes on to say, "For a
genonmewi de vi ew of the tunor genone in
circulation, a nontargeted random or shot gun
sequenci ng approach woul d be desirable."

So again, he's tal king about the second
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stages of analysis that after, as Leary does in

Reference 13, different genomc alterations are
identified by nmassively parallel sequencing, which
is often used synonynously w th whol e- genone
sequenci ng or next-generation sequenci ng, at |east
as of 2012, that Chan here specifically is
referring to the foll owup steps where one rather
than using a targeted approach m ght see sone
benefits from usi ng whol e-genone sequenci ng.

And as you recall, Chan also in the
conclusion later on tal ks about sonme of the
advant ages of using targeted approaches and
anal yzing circul ati ng DNA.

Q You contend that in this paragraph on the
top page of Paragraph 212 Chan is advocating the
use of a nontargeted or shotgun sequenci ng
approach for what you describe as the followp
analysis. Right?

A. I think that's a fair characterization

Again, if you read the paragraph above
that Chan is referring to, Chan specifically calls

out Leary, which is Reference 13, and MBride,
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which is, | believe, another one of the references
" ve cited.

And at this nmonent, | don't recall all the
details of McBride. But Chan hinself wote, "One
approach is to use nmassively parallel sequencing
on tunor sanples to first identify specific
genom ¢ rearrangenents that can subsequently be
detected in plasm."

So in advocating for the use of
whol e- genone shot gun sequenci ng or next-generation
sequenci ng or massively parallel sequencing, when
Chan says, "For a genonew de view of the tunor
genone in circulation, a nontargeted random or
shot gun sequenci ng approach woul d be desirable.™

So reading it in light of soneone using a
shot gun nont ar get ed whol e- genone next-generation
sequenci ng approach and then subsequent anal ysis,
| can only infer that Chan was referring to the
subsequent anal yses, which if we review either
Leary or McBride is carried out using capture
probes, in the case of Leary, PCR probes directed

towards specific alterations.

61

www.LexitasLegal.com/Premier  Lexitas 888-267-1200

Personalis EX2018




10

11

12

13

14

15

16

17

18

19

20

21

22

John Quackenbush - September 21, 2023

62
Q And when you say "subsequent anal yses,"

what are you referring to?

A I'mreferring to what Chan is referring to
where Chan says one approach is to use MPS,
massi vely parall el sequencing, on tunor sanples to
first identify genom c rearrangenments that can
subsequently be detected in plasna.

So I'd be happy to review the Leary
reference in detail. Leary renders the clains
obvi ous because Leary describes the analysis -- an
anal ysis based initially on whol e-genone
sequenci ng and then the use of capture probes in
the formof PCR prinmers designed specifically to
target regions that are followed up in subsequent
anal yses.

Q And your contention is that in
Par agraph 212 -- excuse ne.

Your contention is that in the paragraph
at the top of the |eft-hand col unm of page 212,
Chan is advocating the use of a nontargeted random
or shotgun approach for those subsequent anal yses.

s that right?
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A. That's the sinplest reading of it. |If

Leary and McBride are using -- and I'll use the
shorthand -- shotgun approach in the context of
this answer, if Chan and -- sorry.

| f McBride and Leary are using a shotgun
approach foll owed by targeted analysis, then if
Chan is going to argue for an approach that m ght
differ fromwhat they ultimately use, given the
fact that he's advocating the use of a shotgun
approach, it doesn't nake | ogical sense that he
woul d be arguing to replace the shotgun approach
wi th a shotgun approach. It's really the
subsequent targeted anal ysis.

So that's the best way | can interpret it.
And it's hard for ne to see a different
I nterpretation

Q Ckay.
(Previously marked Exhibit 1012)
Q Al right. [I've handed you a docunent

that's been previously marked as Exhibit 1012.
It's Exhibit 12, | believe, of both IPRs. This is

the Ley reference that you rely upon?
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A. Yes, this is the Ley reference.

Q You understand this reference discl oses
shot gun sequenci ng of an AML tunor and the match
normal froma patient?

A. So | don't recall Ley referring to this
approach of shotgun sequencing. The term "shotgun
sequenci ng" has taken various shades of definition
over tinme. | believe Ley refers to this as
whol e- genone sequenci ng or nassively parall el
sequenci ng.

But yes, they analyze an AM., acute
nyel oi d | eukem a, genone and its natch nornal
counterpart obtained fromthe sanme patient's skin.

Q And the sequence reads are aligned with
the reference genone?

A. So on page 71 of the paper, there's a
met hod summary. Li ke many papers published for
the past, | don't know, 10 or 15 years, a |ot of
the nethods are included online, so there's only a
brief summary of the nethods presented here. And
| don't have access, sitting here right now, to

the online supplenent with the nethods.
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But Ley does state that the anal yzed reads
were aligned to the human referenced genone NCl
bui | d Nunber 36 using a tool called MAQ

Q And that's done to identify nutations that
are causing the cancer. Correct?

A. So | would say that is al nbst correct.
It's hard to know exactly what's causative in many
cases W th cancers.

So there was an anal ysis that was
performed with a tunor sanple and a nmatch nornal
sanple. Those were anal yzed at presentation and
at rel apse because this patient happened to
rel apse.

And in conparing the tunor sanple with the
mat ch normal sanple, they tell us that they
Identified nutations in ten genes with acquired
mut ati ons. So these appeared in the tunor.

Two were previously described nutations
that are thought to contribute to tunor
progression, so they nmay be causati ve.

And eight were new nutations present in
virtually all tunor cells at both presentation and
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rel apse, so over tine, but the function of those

IS not yet known.

So | don't believe they reached a firm
conclusion as to the fact that these were
causative, but two at |east are suspected.

And this would provide sone evidence that
all ten may play a causative role in the di sease
devel opnent and progression.

Q Now, you nentioned that rel apsed tunors
were sequenced in Ley. Correct?

A. That's what it states. It says, "Eight
were new nutations present in virtually all tunor
cells and present at rel apse.”

Q Now, since they're sequencing DNA fromthe
tunor, they know that there's going to be
mut ati ons that are potentially associated with
cancer in the sequence data. Correct?

A. Sorry. Wuld you repeat the question,
pl ease?

Q Now, in Ley when they're sequenci ng DNA
fromthe rel apse tunor, the tunor, so they know

that there's going to be nutations that are
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potentially associated wth cancer in the sequence
data fromthe tunor. Correct?

A. So ny recollection of Ley is that Ley in
the rel apse sanpl e anal yzed targeted regi ons that
were found in the primary sanple. | may not be
renenbering that correctly, but | believe that is
correct.

It's not necessarily known whether all
t hese nutations are causative. And that's stated
multiple times in the paper.

| f you | ook at the bottom of page 68 in
Figure 2, there's actually a pretty extensive map
of the analysis they did in conparing the
i ndividual's inherited -- what we call the
germ i ne genonme, which hopefully is what they
Inherited fromtheir parents and is represented in
t he skin, versus the tunor genone.

In this case, it's leukema. And so the
tunor itself is really the sequencing and anal ysis
of white blood cells, which are easy to sanple and
sequence.

This is a patient -- | recall this paper

67
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very clearly. | know nost of -- many of the

authors very well. | renenber this paper very
clearly. This is an individual who had been given
t herapy and rel apsed.

There was no i mredi ate cause for that
rel apse known, if | recall. And so this was an
attenpt to use genone sequencing to try to get
addi ti onal information.

As | nentioned earlier, those ten variants
they found were not the only variants they found,
but they were, | believe, coding variants in genes
that disrupted the code of the genes, altered the
code of the genes.

And the analysis at |east indicated that
t hese continued, suggesting that the rel apse was
nost likely a relapse of the same tunor, not a new
tunor, new di sease

Q What was the purpose for sequencing the
rel apse tunor sanples in the Ley reference?

Let nme try to ask the question a different
way.

A. Sure.
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Q In Ley, did they sequence the rel apse

tunor for the purpose of checking to see if the
cancer had returned or were they sequencing the
rel apse tunor to try to identify the mutations
t hat were causing the cancer?
MR. KRAUSE: (bjection to form

A. So | don't think either of those answers
make -- either of those options nmake | ogical
sense. Gven the fact that it was a rel apse, they
knew the tunor -- the cancer had returned.

So the person had been treated and the
tunor had returned. Even the authors thensel ves
don't associate causality of those nutations with
t he devel opnent and progression of disease.

They clearly state in the abstract that
two had been previously described and were thought
to contribute to tunor progression. So they may
not be initiating events that caused the tunor but
contributed to its devel opnment and progression

Ei ght are of unknown -- what does it say?
The function of which is not yet known. So this

was in part an investigative study to try to
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understand -- to try to understand nore about the

patient's di sease.
| can't speak to their notivations. |
don't recall it being laid out. But | know one of
the things -- | recall that one of the things that
they were trying to do is sinply to try to
identify potential therapeutic targets that m ght
be found in sequencing the genone.
Part of the analysis in |ooking at a

rel apse sanple that one of skill in the art would
performas of 2008 would be to try to understand
whet her or not this was the sanme tunor that had
actually recurred or whether it was a tunor that
had arisen spontaneously, so a second tunor.

Q Do you know why in the Ley reference --
t hi nk you suggested this. The Ley reference
doesn't |ay out what the purpose was behi nd
sequenci ng the rel apse tunor sanple. Correct?

A. So to the best of ny recollection, | don't
believe that Ley specifically discloses a
particul ar reason for sequencing the rel apse

sanpl es.
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It's one of those things that a person of

ordinary skill in the art would do, in particular
i f one were anal yzing the genone of an individual
whose tunor had recurred.

Because one of the obvious questions to
ask would be, is this the same tunor, that it
somehow escaped therapy or becane resistant to
therapy, and to really understand the nature of
t he di sease.

So both froma research perspective and a
clinical perspective, it's sort of an obvious
thing to do. It clearly denonstrates an anal ysis
of whol e-genone sequence across nultiple tine
points. It also allowed themto | ook at various
types of nutations and characterize those at
different tinme points.

Q Your understanding is that the sequencing
of the relapse tunor that took place was a
whol e- genonme sequenci ng experinment? And | ask
t hat because you stated that it discloses
whol e- genone sequence across nultiple tinme points.

A. | may have m sspoken.
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| actually believe that the origina

sequenci hg was whol e- genone sequenci ng and t hat
subsequent sequencing was targeted, although I'd
have to really go back and | ook. And |I probably
want to see the online supplenment to nmake sure.

But | believe that the rel apse sanpl es
wer e targeted.

Q You' d have to go back and | ook at the
online data to be sure. |Is that right?

A. You're asking ne very specific questions
about the nethods. The nmethods are typically
i ncluded in an online suppl enent.

Sitting here right now, fromny revi ew of
t he paper, to the best of ny know edge, the
anal ysis that was done was done in a targeted
fashion on the rel apse sanples. But | could be
m st aken.

Q Now, you rely upon the Ley reference in
Ground 2 of your obviousness conbi nation
Correct? And that's for the '394 patent.

A. Sorry. Wuld you repeat the question,

pl ease?

www.LexitasLegal.com/Premier  Lexitas 888-267-1200

Personalis EX2018




10

11

12

13

14

15

16

17

18

19

20

21

22

John Quackenbush - September 21, 2023

73
Q You rely upon the Ley reference in

Ground 2 of your obviousness conbination for the
'394 patent. Correct?

A So |l citeto, in Gound 2, Leary in view
of Ley and the know edge of a person of ordinary
skill in the art.

In rereading this specifically in 214 --

I n response to your previous question
Par agraph 214, | do point out that Ley perforned a
targeted resequenci ng on nutations that conprise
SNPs and indels that were present in the patient's
tunor sanple, and then go on to talk about the use
of other databases and resources to identify other
variants to nonitor

Q Al right. For what claimelenents do you
rely upon Ley in your obviousness conbination with
respect to Claiml of the '394 patent?

A. So in Paragraph 212, | state -- in
Gound 1, | explain that Leary satisfies Caim
Step 1.(c)2 which requires "said capture probes
hybri di ze to one or nore pol ynorphi sns which are

based on or extracted from one or nore dat abases
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of pol ynor phi sns, observed in a popul ati on of one

or nore sanples, or a conbination thereof,"” by
designing PCR primer capture probes that hybridize
t o pol ynor phi sns.

Leary in view of Ley, continuing in
Par agraph 213, further renders obvious alternative
enbodi nents within the scope of aimStep 1.(c),

i ncluding selecting different types of

pol ynor phi sms such as SNPs and indels as well as
pol ynor phi sns based on -- sorry -- quote, based on
one -- based on or extracted fromone or nore

dat abases of pol ynorphi sns, whether alone or in
conmbi nati on with the pol ynorphi sns Leary
identified in their sanples.

And so, as | pointed out in Ley, there's
actually a pretty extensive analysis of the work
that they did to select their subset of variants,

i ncludi ng an anal ysis of various databases which
were avail able at the tine.

Q Al right. So let's doit this way, now
that you've had a chance to review that. Let's

|l ook at Claiml1l of the '394 patent. And let's go
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to Step 1.(c). Actually, let's start with

Step 1.(a).

Do you rely upon the Ley reference for
Step 1.(a) in your obviousness conbi nation?

A. So ny understandi ng of "obviousness" is

t hat each and every el enent of each i ndividual
cl ai m does not have to appear in any particul ar
ref erence.

| haven't perforned an independent
analysis of Ley in light of the disclosure of
essentially all of CQaim1l in Leary.

| really rely on Ley for the reasons that
| stated here. But if we |ook at C ai mEl enent
1.(a), sitting here today, | can tell you that in
Claiml.(a) they clearly describe -- sorry -- Ley
clearly describes generating a first subset of
nucl eic acid nolecules froma first nucleic acid
sanpl e obtai ned from an i ndi vi dual

Q Ckay. |Is there anywhere in your

decl aration where you cite disclosure in Ley as
satisfying ClaimEl enent 1.(a) of the '394 patent?

AL So as | said earlier, | didn't perform
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that analysis. That analysis isn't necessary,

based on ny under st andi ng.

My understandi ng of Leary was pretty
extensive, as reported in ny disclosure. And as |
stated in Paragraph 212, 213, 214, |I'msinply
using Ley as a way to denonstrate that one of
ordinary skill in the art woul d understand that
the types of nutations, for exanple, that Leary
descri bes, translocations, aren't [imting in any
way and that others working in the field at the
ti me woul d understand that all sorts of nutations,
i ncl udi ng single nucleotide variants, insertions,
del eti ons, and pol ynor phi sns derived from ot her
dat abases, could easily be anal yzed.

Q Let's goto Step 1.(b). And | just want
you to answer if you have anywhere in your report
where you rely on Step 1.(b). we'll get to what
you think you relied upon specifically later, |
bel i eve.

| s there anywhere in your report where you
rely upon Ley as disclosing the claimelenents set

forth in Step 1.(b) of daiml of the '394 patent?
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A. So to the extent which you' re asking ne
about denonstrating each and every el enent of
Claim1l1l is represented in Ley, again, I'll state |
don't believe that it's required that |
denonstrate that in this obviousness argunent that
| present.

But 1'Il refer you to Paragraph 215, where
| quote Ley saying, "W restricted our downstream
analysis to the codi ng sequences of annotated
genes. W al so detected previously descri bed,
recurrent somatic nmutations in FLT3 and NPML
genes. "

So the analysis that's referred to here is
t he anal ysi s of whol e-genone shot gun sequenci ng.

They coul dn't have perforned that analysis
If they didn't conduct a first sequencing assay on
said first subset of nucleic acids to yield a
first result conprising a first nucleic acid
sequence therein -- wherein said first sequencing
assay conprises whol e-genone sequenci ng.

Q Paragraph 214 is where you provi de support
for how you believe Ley discloses portions of
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Step 1.(c) of daim1l of the '394 patent.

Correct?

A. So Paragraph 214 descri bed perform ng
t argeted resequenci ng.

But in Paragraph 215, it tal ks about where
t hose variants were found. And one of ordinary
skill in the art reading this would understand
reading Ley in context that if they were
restricting their analysis to coding sequences and
annot ated genes that they had found in their
sequenci ng, that that would al so capture el enents
of Caim1l. (b).
But again, | don't think it's required

that | map Ley -- each and every step in Ley to
the clainmed invention in the patent. |'msinply
using Ley to augnent what's presented in Leary.
And | provided a very extensive analysis of Leary,
which renders Claim1l on its face obvious.

Q GCkay. So what specifically do you rely
upon Ley for? How do you contend Ley is needed to
augnent Leary?

MR. KRAUSE: bject to the form
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A. So Gound 2 of the analysis that | present

In nmy expert report regarding -- ny declaration
regarding the '394 patent |ays out an anal ysis of
Claiml and Cains 4 and 5, | believe. Yup,
Claiml1l and Cains 4 and 5, between page 101 and
page 105.

| don't believe that Ley is necessary to
render the clains of the '394 patent obvious. |
believe that | provide a pretty concl usive
analysis that Leary on its own renders the entire
patent or all the clains that | cite as obvious.

| al so recogni ze that argunents may be
made that because Leary focuses on transl ocations,
it wouldn't be obvious to one skilled in the art
to extend it, for exanple, to other types of
mut ati ons.

So I'msinply using Ley to point out what
anyone of ordinary skill in the art woul d have
known as of 2013, that Ley shows that very simlar
approaches -- whol e-genone sequenci ng,
next - gener ati on sequenci ng, massively parall el

sequencing -- can be used to identify a variety of
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different nutational types.

Those can be used in targeted subsequent
assays, so primary tunor and in this case
recurrence, that those nutations can be tracked
over tine.

And in Cains 4 and 5, the claim of
nmet hod 1, wherein said one or nore pol ynorphi snms
are a set of genes wth known bi onedi cal
I nterpretabl e vari ants.

Ley provides an analysis that shows that
many of these variants are interpretable and are
known in the literature and in public databases.

And then daim5, the nethod of C aim 4,
wherein said set of genes with known bionedically
I nterpretable variants conpri se one or nbre genes
or variants associated with cancer.

And again, Ley clearly lays out that sone
of these genes had previously been associated with
cancer.

So to the extent that any of that happens
to be mssing in Leary -- and | don't believe it

does -- | provide an additional analysis that
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could be interpreted in the context of one of --

in the -- could be interpreted by a person of
ordinary skill in the art.

Q You understand Caim1l of the '394 patent
requires the use of capture probes?

A. So yes, claim-- well, Caim1l.(c) recites
the use of an analysis using a plurality of
capture probes. And | won't read -- well
"wherein said plurality of capture probes
hybri di ze to one or nore pol ynorphisns,” which are
present on or extracted fromone or nore databases
of pol ynor phi sms.

Q You don't rely upon the Ley references
di scl osing that capture probe claimelenment you
just referred to. Correct?

A. So again, |'ve presented Leary in Gound 1
and provided a very extensive analysis of the
capture probe that Leary used.

| didn't believe it was necessary for ne
to provide the sane | evel of analysis of Ley,
although | can tell you that, in fact, Ley

descri bes the perfornmance of targeted resequencing
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on nutations conprising SNPs and indels that were

present in the genes of a patient's tunor sanple.

That targeted resequencing, in fact, as |
poi nt out in Paragraph 212, is acconplished by
designing PCR primer capture probes that hybridize
to these pol ynorphisns that were observed in a
popul ati on of at |east one sanple, the patient,
and al so augnented by anal ysis of various cancer
dat abases.

Q Now, one of the things you' ve referred to
in describing Ley a couple tinmes is sonething
called "directed resequencing."”

A. | believe that's correct. Yes. | think I
said "targeted resequencing,” but I may have al so
said "directed resequencing."

Q Now, | want to go back to your previous
answer. You pointed to Paragraph 212 as
constituting a disclosure of Ley doing targeted
resequenci ng. That's what you stated in your
previ ous answer. Correct?

MR. KRAUSE: Objection to form

m scharacteri zes his testinony.
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A. So | may have m sread Paragraph 212.

Sorry. It's hard to read because the binder clip
i's bending the page and this is a pretty thick
report.

I n Paragraph 212, | open by saying in
Ground 1, | explained that Leary satisfies Caim
Step 1.(c)2, which requires said capture probes
hybri di zed to one or nore pol ynorphi sns, which are
based on or extracted from one or nore databases
of pol ynorphi sns observed in a popul ati on of one
or nore sanpl es or conbination thereof.

I n Paragraph 212, | suppl enment what ny
argunent is in Leary, in anticipation of potenti al
obj ections that Leary may only be anal yzi ng
transl ocations, which was the real focus of the
anal ysis presented in Leary, to sinply denonstrate
that one of ordinary skill in the art would
understand that an approach |ike that disclosed in
Leary is not limted sinply to translocations,
that any kind of pol ynorphi smcould be anal yzed.

Ley clearly describes that. And as |

mentioned earlier, Ley does do targeted
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resequencing. And | believe that this was done by

PCR, although I could | ook back at the Ley paper
in detail.

Q Al right. To be clear, Paragraph 212 of
your report refers to Leary, not Ley. Correct?

A. Paragraph 212, |I'mtal king about the Leary
reference. Yes.

Q Thank you. Al right.

Now, have you ever heard the term
"directed resequenci ng"?

A. Alnost certainly | have.

Q Do you know what that refers to?

A. | would have to see it in context.

Q In the context of what we're tal ki ng about
In this case, do you have an understandi ng of what
the term"directed resequencing"” refers to?

A. If you could point ne to a reference, |
woul d gi ve you the answer in the context of that
ref erence.

Q Do you know if you' ve discussed directed
resequencing in any of your declarations in this

case?
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A | very well may have. |f you can point ne

to those paragraphs and lines, |1'd be happy to
provi de sone context for you.

Q Ckay. Does the term"directed
resequenci ng" have an understanding to the person
of ordinary skill in the art of the patents that
are at issue in this case?

A. So | don't believe the term"directed
resequenci ng" occurs in the clains, although I
could be mstaken. |If you can point ne to those,
|"d be happy to refresh ny menory and di scuss
t hem

| al so am not sure whether they appear in
the witten descriptions of either of these
patents. One of ordinary skill in the art would
read the phrase "directed resequencing” in the
context of the manuscript in which -- or the
reference in which it was presented and understand
it and interpret it in that context.

Different authors may use it to represent
different things. As | believe | said earlier,

sonetines the use of l|language is precise in the
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bi onedi cal literature.

Q What woul d you have understood the term
"directed resequencing"” to nean in the
January 2013 tinme frane?

A. | would have to answer that question in
the context of any particular reference that | was
reading. And if | were witing about it and using
that term | would also wite and provi de sone
context, given the experinents that | was
conducti ng.

Q Al right. Let's take a | ook at
Par agraph 217 of your declaration, where you refer
to "directed resequencing.”

What do you understand "directed
resequencing” to be referring to when you referred
to it in your declaration at Paragraph 217? And
this is your declaration on the '394 patent.

A. Sorry. In Paragraph 217, you sai d?
Q Yes.
A. Where does "directed resequenci ng" occur?
Q It's at the bottom of Paragraph 217. The
| ast few lines read, "Leary, polynorphisns that
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were found in the coding sequences of annotated

genes, Exhibit 1012, Ley, 66, see also Id at 6670,
di scussing desirability of directed resequencing."”

MR, KRAUSE: 104.

A. So in quoting here, | believe I'm quoting
from Ley on page 66 and al so page 70. |'m not
going to bother to scan through the dense text to
find those.

But in the context of Ley, if Ley is
referring to directed resequenci ng specifically,
you'll recall that what Ley did was a whol e- genone
sequence anal ysis, actually two, using both --
usi ng matched tunmor and normal sanples, Ley
Identified a set of genetic variants that he and
hi s col | eagues decided to analyze further in the
recurrent sanple and also in other |eukema
sanpl es.

And rat her than perform ng whol e- genone
sequenci ng, they designed PCR capture probes to
specifically capture those target regions and
sequence those in the subsequent anal yses.

So | believe what Ley is discussing is the
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rel ati ve advantages of doing targeted resequencing

or directed resequencing in those subsequent steps
in contrast to doi ng whol e-genone sequenci ng
across all anal yses that one perfornmns.

Q GCkay. Now, would you say that the clains
of the '394 patent pertain to the directed
resequenci ng process as you just described it or
are they sonething different?

MR. KRAUSE: bject to the form

A. So I'mnot sure exactly what you're asking

Claim1 enconpasses a nunber of different
steps. The first is generating a subset of
nucl eic acid nolecules froma first nucleic acid
sanpl e and conducting a first sequencing assay on
the first subset of nucleic acid nolecules to
yield a first result, conprising a first nucleic
acid sequence wherein first -- the first nucleic
aci d sequenci ng assay conprises whol e- genone
sequenci ng.

So there's a whol e-genone sequenci ng

aspect of Caiml. W've been stuck on
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Caim1l.(c) for a period of tine, so that involves
"generating a second set of nucleic acid nol ecul es
froma second nucleic acid sanple of said
I ndi vi dual by contacting said second nucleic acid
sanple” . . . "with a plurality of capture probes,
wherein said plurality of capture probes hybridize
to one or nore pol ynorphi sms which are based on or
extracted fromone or nore databases of
pol ynor phi sns, observed in a popul ati on of one or
nore sanples, or a conbination thereof, wherein
said first sanple or said second sanple is
obt ai ned fromthe subject at a first tinme point."

And then D, "conducting a second
sequenci ng assay."

So it goes on. There are additional steps
goi ng through G

Sone el enent of that does include
capturing sequences and doing a second -- on a
second nucleic acid sanple and perform ng a second
sequenci ng assay on those captured sequences.

And one could refer to that as "targeted

sequenci ng" or "directed resequencing” in contrast

89
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to a whol e-genone sequenci ng, which is described
in Cdaiml. (b).

Q Al right. Let's go to Paragraph 152 of
your decl arati on.

A. Al right. | have it.

Q Here, you're showing data fromthe
National Institutes of Health regarding the cost
of sequencing. And you have a graph?

A. Yes, a graph appears on page 85.

Q And you state on page 85 that by
January 2013 the cost of sequencing had been
reduced to $0. 06 per negabase. Do you see that?

A. | see where it says that. Yes.

Q Based on that, what would the cost of
whol e- genone sequenci ng be for a single individual
I n January 2013?

And if you need to wite down the
calculation, feel free to do that.

If you'd |like to do that, I'll give you a
pi ece of paper and you can wite it down and we'l]l
mark it as an exhibit.

A. So I'mnot sure what goes into this
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assunption of $0.06 per negabase. |'d actually

want to go back and | ook at the N H dat a.

| actually frequently lecture on the cost
of whol e-genone sequenci ng or next-generation
sequenci ng. And one of the -- one of the things
that | do is | present a cost of sequencing a
genone. And again, there are a | ot of assunptions
built into that.

It's based on the sane data fromthe
NHGRI, which is available on a spreadsheet which
you can downl oad and see exactly what their
calculation entails. And also what data goes into
that estimate | think is presented.

But the cost of whol e-genone sequenci ng as
of 2009 estinmated based on the NHGRI was $100, 000.

And | know that explicitly because when |
talk about this in ny class or in lectures, |
often state that in 2009 if ny wife or son had a
rare tunor | would have nortgaged the house and
sequenced their genone.

Today, the cost of sequencing has dropped

to about $1,000. And again, there are a |ot of
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assunptions built into that.

The estimate as of 2013 woul d probably be
around $10,000. If you want to give me a piece of
paper, |I'mhappy to try to sketch out a
cal cul ati on.

Q Sure. That's what I'lIl do. You can use
t hat $0. 06 per negabyte nunber, you can sketch it
out, and we'll mark this as an additional exhibit.

A. It's $0.06 per negabase, not being
megabyt e.

Q Megabase.

A. So a genone is 3 tines 10 to the 9th
bases. So a negabase is 10 to the 6th bases. So
what we're tal king about is three tines 10 to the
3rd nmegabases. And the cost of this is 6 tines 10
to the mnus $2 per negabase.

So a sinple calculation would be 3 tines
10 to the 3rd negabases tines 6 tinmes 10 to the
m nus $2 per negabase, which is going to be 18
times 10 to the 1st, which is going to be about
$180, which seens relatively snall.

And again, |I'mnot sure what assunptions

92
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are built into this. But | would say that the

total cost is probably nore than $180. That may
be just the cost based on generating the raw
sequence dat a.

Again, I'mnot sure what the assunptions
are. But the whole point of this graph is to
i ndicate that the cost would drop pretty
dramatically by 2013.

Q Do you have any expl anation for why the
cal culation that you arrived at was $180 but, you
know, based on your experience and your |ecture
that you provide to students, in 2013 the actua
known cost was $10, 000?

A. Again, I'"'mnot sure if it was $10, 000 in
2013. It may have been as low as $1,000. |'ve
often used the exanple of being able to pay for a
genonme with your -- with a credit card.

And at the tine -- so between 2007 and
2013, 2014, the cost of sequencing a genone was
dr oppi ng by about 33 percent per quarter.

So again, | don't know what assunptions

went into this. It may be -- okay.
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So, ah, | actually do know where sone of

the source of error is or the source of
di sagr eenent .

So this is actually -- | didn't -- |
estimted the cost of sequencing 3 billion bases
of DNA. This is cost per raw negabase of DNA
sequence.

So this is for a raw negabase. And the
di screpancy between $180 for a raw negabase and
t he actual cost of sequencing a genone woul d cone
fromthe fact that in nost applications one would
typi cally generate deeper sequence than onefold
coverage, although not necessarily in al
applicati ons.

And | can point to nmany different exanples
where one m ght want to sequence a genone at a
| oner all-fold coverage at least in terns of
seguence cover age.

So | think Leary is a nice exanple of
sequence at about onefold in terns of sequencing
coverage but nuch greater clone coverage, directed

towards the discovery of transl ocations.
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So the cost of sequencing is going to

depend on the purpose. And this is just an
estimate of $180 for 3 billion bases of DNA. Raw
sequence. It's not finished genone sequence. And
that's the source of the discrepancy.

Q Al right. Very good.

So how many tinmes do you typically need to

sequence to get the finished genone?

A. It depends on your application.

Q For what people would call sequencing a
genone in 2013, how nmany tines would you do it?

A. It depends on your application.

Q Okay. \What was the assunption underlying
the NIH data that you relied upon? Do you know?

A. This is actually just a cost per raw
nmegabase of DNA sequence. So |'msure it's
factoring in reagents costs. There m ght be sone
personnel costs factored in. |'mnot sure.

Q Wuld 10 X be appropriate? Wen | say
"10 X," | nmean a 10 X sequencing. Wuld that be
appropriate?

A. You nean tenfold coverage?

www.LexitasLegal.com/Premier  Lexitas 888-267-1200

Personalis EX2018




10

11

12

13

14

15

16

17

18

19

20

21

22

John Quackenbush - September 21, 2023

96

Q Yes.

A. Wul d that be appropriate for what?

Q For sequencing an entire genone, a
whol e- genone sequenci ng. Wul d soneone say 10 X
woul d be sufficient for whol e-genone sequenci ng?

MR. KRAUSE: (bjection to form

A. So it would depend on your application.
There are exanples like Leary where the sequence
coverage was | ower but the physical coverage of
t he genonme was much hi gher, | think about
ei ghteenfol d at | east.

It may have al ready ended by 2013, but
there were projects like the 1000 Genones Proj ect
that did | ow pass sequenci ng over genones to
I denti fy pol ynorphi sns, across the whol e genone.

So the depth of coverage is going to
depend on your application.

What a person of ordinary skill in the art
woul d know was that one could sinply adjust the
depth of coverage to arrive at a relative coverage
of the entire genone. And I'Il put "entire" in
quot es.
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And al so a degree of accuracy. And al
that would sinply require i s sequencing nore,
sequencing less. And again, it's going to depend
on your particular application
MR. WALTER Let's go ahead and mark that
docunent as Exhibit 2016. | selected a nunber,
and the court reporter can put a stanmp on it.
(Exhibit 2016 marked for identification)
MR NAINI: If you're at a point for a
bat hroom break, that woul d be great.
MR. WALTER Let's go ahead and mark that
exhi bit and then we can take a break. W'Ill take
a lunch break now. We'Ill be back at 1:00 o' cl ock
THE VI DEOGRAPHER: The tine is 12:22.
We're off the record.
(Lunch recess, 12:22 p.m to 1:05 p.m)
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AFTERNOON SESSI ON

(Previously marked Exhi bit 1018)
THE VI DEOGRAPHER: The tine is 1:05.
W' re back on the record.
BY MR WALTER

Q Dr. Quackenbush, |'ve handed you a
docunment that's been marked as Exhibit 1018.
believe it's in both IPRs. Do you recognize this
docunent ?

A. Yes. | believe this is actually part of
t he spreadsheet that the NHGRI maintains on its
website that's tracked their genone sequenci ng
cost estimates over tine.

Q And if you |look at the entry for
January 13th of the cost per genone, it's |isted
as $5,671. Do you see that?

A. Yeah, | see that entry here. Yes.

Q And woul d you agree that, based on your
cal cul ation of $180 for a single run to the
genone, that $5,671 figure is representing about
30 X sequence coverage?

MR. KRAUSE: (bjection to form
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A. Yeah, that's probably a rough estimate.

Thirtyfold is going to be about $5,400, which is
close to what they're providing as their estimate.

But again, this estimate is going to be
based on the assunptions of that particul ar use
case that one would devel op for a genone. There's
going to be a range in cost depending on depth of
sequenci ng, as peopl e sequence | ess than onefold
to sonetinmes nore than a hundredfol d.

So this is a cost that's based on a set of
assunpti ons.

Q Now, is it your contention that in
January 2013 skilled artisans were engaged in the
practice of draw ng bl ood sanples from cancer
patients to analyze circulating tunor DNA in those
bl ood sanpl es?
A. So I'mnot sure how you' re defining

"skilled artisans."

| will tell you that | believe sone of the
references that we are discussing, for exanple the
Chan reference, which was published in 2013,

descri bed the analysis of tunor-derived DNA from
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pl asma, which woul d indicate bl ood sanples. Wich
I ndi vi dual s may have drawn the blood, | can't tell
you.

Q Do you know what the typical volune of a
bl ood draw was from a cancer patient if soneone
was interested in collecting blood to sequence the
cell-free DNA in the blood of a cancer patient?

A. Again, I'mnot -- I'"mnot a phl ebotom st,
so | don't do bl ood draws nysel f.

From havi ng bl ood drawn and ot her
information |'ve seen in various contexts, |
bel i eve the standard bl ood tube is about 7 nls.
It's between 7 and 10 ml s.

Q And do you have an understandi ng of how
many nanograns of DNA one can expect -- strike
that. Let nme ask the question a different way.

And do you have an understandi ng of how
many nanograns of cell-free DNA one can expect to
find in atypical 7-mlliliter blood draw?

A. There are different types of DNA. There
s going to be cellular DNA, there is going to

cell -free DNA.

100
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| don't believe | opined on that in the
context of nmy report. And so sitting here today,
| couldn't tell you what are the |ikely ranges of
cell-free DNAin a 7-m bl ood tube.

Q You don't have any estinmate of whether
it's on the order of 10, 100 nanograns,

1, 000 nanograns? You don't have any ball park
figure?
MR. KRAUSE: (bjection to form

A. Again, | don't think I included that in
any of ny reports. If you point ne to that, 1'd
be happy to refresh ny nmenory. But sitting here
today, | wouldn't want to specul ate.

Q In the 2013 tine frame, do you have any
under st andi ng of how many nanograns of DNA were
typically subject to anal ysis when you're taking
cell-free DNA fromthe bl ood of a cancer patient
and you intend to sequence it?

MR. KRAUSE: (bjection to form
A. Wuld you repeat the question, please?
Q In the 2013 tine frame -- 1'll ask the

guestion a slightly different way.
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Do you have any understandi ng of how many

nanograns of DNA were typically subject to

anal ysis when taking cell-free DNA fromthe bl ood
of a cancer patient for sequencing in the

January 2013 tinme frane?

MR. KRAUSE: Sane obj ection.

A. So |I'mnot sure what you nean by
"typically." There could be a w de range of
applications in which people could use different
gquantities of cell-free DNA

The only -- | don't believe | opined on
that in any of ny declarations. | don't believe
there's any description of ampbunts of DNA that
appear in the '394, '033 patents.

The only reference | have in front of ne
right now that discusses analysis | believe was of
cell-free DNA from bl ood plasma is the Chan
ref erence.

And al t hough Chan di scusses the anount of
genom ¢ DNA that they anal yzed, they don't provide
any information on the quantity of cell-free DNA

other than to state that the DNA in plasm sanpl es
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were relatively small.

Q Let's go to Paragraph 121 in your
declaration on the '394 patent. And in this
section, you're presenting opinions related to the
Leary reference.

As you can see, Step l1l.(a) of Caim1l of
the '394 patent requires a first nucleic acid
sanple. Do you see that?

A. | see it says, "generating a first subset
of nucleic acid nolecules froma first nucleic
acid sanpl e obtained fromsaid individual."

So yes.

Q And in Leary, you contend that first
nucl eic acid sanple cones froma tunor. Correct?

A. So | don't have the Leary reference
sitting in front of ne.

But in Paragraph 122, | quote from Leary,
descri bing what they call PARE, personalized
anal ysi s of rearranged ends, which is shown in
Figure 1 of the paper.

And they say, "W initially analyzed four
tunor sanples, two colon and two breast tunors,
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and their match normal tissues using the sequencer
referred to as the Applied Biosystens SOLi D
System "

And it says, "Genom c DNA from each sanple
was purified, sheared, and used to generate
libraries with mate-pair tags, approxinately
1.4 kil obases apart."

Q What do you contend is the first nucleic
acid sanple in Leary?

A. So in this specific exanple that I'm
tal ki ng about, there are first nucleic acid
sanpl es representing DNA extracted fromthe tunor.
So there are four separate sanples they're
anal yzi ng.

So in each one of the individuals, one of
the first sanples is the tunor sanple. They also
anal yze the match normal sanple, which was common
to provide a reference for identifying somatic
mut ati ons specific to the tunor.

So in the broader context of | ooking for
mutations in a tunor and then subsequently

anal yzi ng them usi ng PCR capture probes, the first

104
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sanpl e woul d be the tunor sanple froma particul ar
i ndi vi dual

Q And is it the tunor sanple or the match
normal sanple, or do you contend it can be either
one?

A. It would depend on your application. One
could find sonatic nmutations or germine nutations
that occurred in the individual patient by
conparing the normal sanple back to a reference
genone, which | believe is part of the analysis
Leary carries out.

And again, | don't have the Leary paper
sitting in front of ne.

But in the context of identifying
tunor-specific nmutati ons and then anal yzi ng t hose
tunor-specific nutations, if we were to map
Leary's clains to all of daim1l of the '394
patent, the best representative of that first
sanpl e woul d be the tunor sanple fromthe
i ndi vi dual

Q In your declaration, does it state

anywhere whether you're relying upon the tunor
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www.LexitasLegal.com/Premier  Lexitas 888-267-1200

Personalis EX2018




10

11

12

13

14

15

16

17

18

19

20

21

22

John Quackenbush - September 21, 2023

106
sanple or the match normal sanple as satisfying

the first nucleic acid sanple claimelenent?

A. So sitting here today, I"'mnot -- | don't
think | identified either one. |'mnot sure that
it mtters. But logically, given the fact that
Leary is really describing subsequent anal ysis of
tunor-specific nmutations, it's logical that it
woul d be the tunor-specific sanple.

The patent doesn't require -- in fact, the
patent itself doesn't require the use of tunor
sanples, to the best of my recollection, inits
clainms. There nay be dependent clains other than
Claim1 that does, but it sinply requires the
first sanmple.

So in the context of mapping Leary back to
the claim-- the elenents of daim1, |I'mnot sure
it matters. But again, the nost |ogical would be
the tunor sanple, given that that's primarily what
Leary uses in subsequent anal yses, the nutations
that are specific to the tunor.

Q Let's go to Paragraph 127. And this is

where you begin to opine on claimelenents rel ated
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to a second subset of nucleic acids.

And you can see that this claimel enent
requires a second nucleic acid sanple. Do you see
t hat ?

A. The claim says generating a second subset
of nucleic acids froma second nucleic acid
sanple. Yes, it says that.

Q And if you take a | ook at Paragraph 131,
you point to the tunor DNA as being the second
nucl eic acid sanple. Correct?

A. Wuld you repeat the question, please?

Q You point to the tunor DNA in Leary as
bei ng the second nucleic acid sanple that is
claimed in Caiml of the '394 patent. Correct?

A. So | don't have the Leary reference in
front of ne. And | would appreciate having it so
| can answer the questions nore fully.

But Leary does use tunor DNA as a second
source of DNA to generate a second subset of
nucl ei c acid nol ecul es.

So the second sanple he anal yzes is al so

tunor DNA. And what | |ay out subsequently over
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the next few pages is the analysis of that second

DNA sanpl e.

One of ordinary skill in the art would
understand that the first DNA sanple woul d have
been subject to | aboratory protocols that would
have set it up to be used or prepared it to be
used in massively parallel whole-genone
sequenci ng, and that the targeted captured by
contacting the second nucleic acid sanple with a
plurality of capture probes would use a different
aliquot, a different tube, a different DNA sanple.

And one of ordinary skill in the art would
al so understand it could be applied to other tunor
sanpl es or other DNA sanples fromthe sane
i ndi vi dual

Q Is there anything else in Leary that you
contend corresponds to the claimed second nucleic
acid sanple in Caim1 of the '394 patent besides
t he tunor DNA?

A. | don't have a copy of Leary in front of
me. |If you'd be so kind as to provide it, I'd be

happy to read it over and see if there's sonething
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el se.

But the second DNA sanple that | talk
about here is a tunor DNA sanple.

Q GCkay. Now, do you contend that that
second DNA sanple that is a tunor sanple is
subj ect to the sequencing?

MR. KRAUSE: (bjection to form

A. So woul d you repeat the question, please?

Q Do you contend that the second DNA sanpl e
that is a tunor sanple is subject to sequencing?

A. So maybe you're m sreadi ng the cl ai ns.
ClaimEl enment 1.(c) doesn't talk about sequencing
a second tunor sanple.

ClaimElenent 1.(d) says "conducting a
second sequenci ng assay on said second subset of
nucl eic acid nolecules to yield a second result
conprising a second nucleic acid sequence."”

So the sequencing is conducted on a subset
of nucleic acid nolecules. In daiml.(c),
Caim1l.(c) describes "generating a second subset
of nucleic acid nolecules froma second nucleic

acid sanple of said individual by
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contacting" . . . it "with a plurality of capture

pr obes. "

So starting on page 68 and goi ng t hrough
the end of page 75, | dissect and map el enents of
Leary back to CaimElenment 1.(c) that involves
usi ng PCR capture probes to generate a second
subset of nucleic acid nol ecul es.

And then starting on page 76 and goi ng
t hrough the m ddl e of page 77, so about a page and
a half, | talk about Leary's sequencing anal ysis
of the second subset of nucleic acid nol ecul es.

Q Al right. So you contend that the second
nucl eic acid sanple is subject to PCR?

MR. KRAUSE: (Objection to form

A So if we read ClaimElenent 1.(c), Caim
El enment 1.(c) says "generating a second subset of
nucl eic acid nol ecul es froma second nucleic acid
sanpl e of said individual by contacting said
second nucleic acid sanple with a plurality of
capture probes" and then di scusses the capture
probes, "wherein” . . . they "hybridize to one or

nor e pol ynor phi snms whi ch are based on or extracted
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fromone or nore databases of pol ynorphisns,"” and
one of those databases could include a database
that conmes fromthe first individual.

So if you read Leary, what Leary does
after perform ng whol e-genone sequencing is
identifies a set of putative break points for
transl ocations in the genone.

Again, | don't have the Leary reference
sitting in front of ne, so | don't recall all the
different tunor sanples that Leary anal yzes. |
believe there were two breast and two col on t hat
we had tal ked about earlier, although |I could be
m st aken.

But one of the things that happens
frequently in solid tunors is the genone gets
rearranged. There may be translocations. A
transl ocati on occurs when a piece of one
chronmosone breaks off and attaches to a broken-off
pi ece of another chronobsone, so the chronpsonal
segnents are translocated or swapped between
chr onosones.

And so in his analysis -- and again,

111
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don't have the Leary reference in front of ne
despite asking for it nultiple tines.

But Leary describes identifying those
break points, then designing PCR priners as
capture probes.

I n Paragraph 131, Leary is designing use
of PCR priners spanning the putative break points
of the 42 identified rearrangenents constitutes
the use of capture probes to generate a second
subset of DNA fromthe tunor sanple, the PRC

You tal ked about the second sanpl e being
subjected to PCR. That PCR reaction which Leary
carries out uses capture probes to generate the
second subset, which is then subsequently
sequenced in Step 1.(d), which Leary describes and
| provide the evidence for that in nore detail
starting on page 76.

Q Now, in Paragraph 75 of your declaration,
you state that PCR results in the exponenti al
anplification of target DNA sequences. Is that
true?

A. So that's exactly what it says in the

112
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first sentence of Paragraph 75.

There are many forns of PCR  The nost
comonly used formof PCR or the nost comonly
used forns are variations of Kary Mullis's
original PCR which he patented in 1975.

And that original PCR nethod was designed
to exponentially anplify specific segnents of DNA
with the goal of capturing themfromthe
background sanple, in the sense that they're far
nore preval ent than the original DNA from which
t hey were derived.

Q Al right. Now, with respect to the PCR
that is used in the Leary reference, how many
primers are used for each site, each pol ynorphic
| oci ?

A. | don't have the Leary reference sitting
in front of me. | believe for the fifth tinme ||
ask you to provide the Leary reference.

| believe that -- well, actually, if you
| ook at ny report on page 72, there are a list --
| can't count themall, but | believe these are

the 68 sites that Leary analyzes. And |
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believe -- sorry.

On page 71, for confirmation we desi gned
priners .

Actual ly, page 71, or | quote on page 70,
"Leary designed prinmers to 42 of the paired-end
regi ons and used them for PCR spanning the
put ative break points. 35 of these yielded PCR
products of the expected size in the tunor sanples
but not in the normal sanples. Sanger sequencing
of seven PCR products confirned the rearrangenents
in all cases tested."

So if there are PCR priners for 42 of
them Leary designed 42 pairs of PCR capture
pr obes.

Q And why was there a pair of priners for
each of the 42 loci?

A. So as a capture technol ogy, PCR uses pairs
of capture probes, comonly referred to as
prinmers, to capture, anplify those individua
segnments of DNA

Q And why is it that you use a pair of

priners to do the capture?
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A. Wuld you |ike an expl anation of PCR?

Q If you can do so in a reasonably brief
fashion to convey why you use the pair to do the
capture in PCR

A. Soinits nost common form PCR is used to
anplify specific segnents of DNA. And what those
PCR capture probes or primers do is they bracket
the region of DNA that one wants to capture from
t he sanpl e.

So the pair is a way of defining the
endpoi nts of the region one wants to capture.

Q Now, in the PCR process, the capture
doesn't take place sinply by virtue of the priner
hybridizing to the target DNA. Is that right?

MR. KRAUSE: (Objection to form

A. Wul d you repeat the question, please?

Q In PCR the capture doesn't take place
sinply by virtue of the prinmer hybridizing to the
target DNA. Is that correct?

MR. KRAUSE: Sane objection.

A So I'mnot sure where in the patent it's

explicitly stated that capture has to occur at the
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poi nt of hybridization. |In fact, it would be hard
for me to think of any technol ogy where capture
woul d sinply occur the nonment hybridi zation
occurred.

The patent itself in Columm 31 provides a
definition of "Capture Probes.” And it says, "The
net hods disclosed” . . . "nmy conprise one or nore
capture probes, a plurality of capture probes, or
one or nore capture probe sets.”

So in reading capture probe sets and then
further the characteristics of capture probes,
typically the capture probe conprises a nucleic
acid binding site.

So the patent explicitly in Colum 31 and
the "Capture Probe" section tells us they can be
conpri sed of sets, which PCR prinmer pairs is what
capture probes are, and that capture probes have
nucl eic acid binding sites. And PCR priners as
capture probes are designed to bind.

So the capture probes bind. And the DNA
one could say is captured through the binding of

those priners and the subsequent PCR reaction
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If one -- Iin the sane way that if one used

hybri di zati on capture probes, the sinple act of
hybri di zi ng woul dn't provide you a purified
sanpl e. Those have to be extracted from sol ution
in sonme way.

So the capture probes are part of the
process of capturing DNA. They're not the process
I tself.

Q And in the PCR process that effectuates
the capture, what are the basic steps in that
subsequent PCR reaction to effectuate the capture?

MR. KRAUSE: (bjection to form

A. So in Leary -- now for | think the sixth
time 1"l ask you to provide a copy of Leary so
can | ook over Leary.

Leary in its "Method" section nmay provide
a detailed description of the PCR protocol that
they use. 1In general, PCR |ike many -- |ike
every single nol ecul ar biol ogy assay which one
woul d use -- which one of ordinary skill in the
art would use as of 2013 to capture DNA fragnents,

I nvol ves nmultiple steps.
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Typically for each target region, PCR

i nvol ves the denaturation of DNA. And that's
comon for every capture technology | can think of
because you need single-stranded DNA with sone

ki nd of probe to forma duplex where the probe can
bind to the DNA

So as the patent tells us, we can have
probe sets. So for each target region, there's a
capture probe set. That capture probe set
hybri di zes to the DNA

One then |l owers or one raises the
tenperature to denature the DNA, adds capture
probes in great nolar excess.

The capture probes anneal to the DNA as
tenperature is lowered. Typically there is a DNA
pol ynerase. Sonetines those are added. Now we
use thermal - stabl e pol yner ases.

The DNA pol ynerases bind to the DNA. The
capture probes initiate copying of the DNA. And
the process is repeated nultiple tines, providing,
as we tal ked about earlier | think in

Par agraph 76, an exponential anplification of the
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target capture region

(Previously marked Exhi bit 1002)

Q I'm handing you Exhibit 1002, which is the
Leary reference that is fromthe '394 | PR

A. Thank you.

Q Take a look at Figure 1 of the Leary
reference. And there's a graph in the | ower
ri ght-hand corner of Figure 1.

Do you contend that Figure 1, that graph
in the | ower right-hand corner, is a disclosure of
Step (e) of Caim1l of the '394 patent?

AL So Caiml.(e) says, "using said plurality
of capture probes to generate an additional subset
of nucleic acid" sequences "from an additional
nucl eic acid sanple isolated froman additi onal
sanpl e obtained fromsaid subject at an additional
time point different fromsaid first time point."

So we start with the first tinme point and
we generate data. And then we generate data on an
addi tional tinme point.

So in Paragraph 144, the bottomright

panel of Figure 1, represented, shows -- it says
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"below." It should say "above." It's actually

bl own up below -- represented bel ow shows the
creation of seven subsets of nucleic acid
nol ecules at different tinme points than the tine
point at which the first subset is generated.

Specifically, the graph reports the anount
of tunor biomarkers, the pol ynorphic
rearrangenents, in the plasma through the use of
PCR prinmer capture probes to detect nucleic acids
I n each sanpl e.

So the figure is showi ng an anal ysis of
the data that is generated at seven different tine
poi nts, each of which neets the requirenment of
being, or would require generating an additi onal
subset of nucleic acid nolecules from an
additional nucleic acid sanple at a different tine
poi nt .

Q Now, those sanples that appear in the

graph in the | ower right-hand corner of Figure 1,
do you know one way or the other whether they're
subj ect to sequenci ng?

A. So | believe that after Leary confirned
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hi s rearrangenents by Sanger sequenci ng, which we

discussed -- | don't think it specifically
di scussed Sanger seguenci ng.

But sequenci ng when we were di scussing
claimelenent | think it was 1.(c), the analysis
of a second subset of nucleic acid nolecul es.
Sorry. 1.(d) was the sequencing. And Leary
sequences in 1.(d).

| don't believe Leary subsequently
sequenced the sanples but relied on his validation
of the PCR products that were captured in
Claim1l.(d) and used the size of those sanples.

However, one skilled in the art would
understand that if one could sequence sanples in
t he second stage, one could sequence themin the
third and subsequent stages.

Part of the reason | didn't argue for
anticipation was that Leary doesn't explicitly
descri be sequencing those, although one skilled in
the art would see it's obvious and one coul d
sequence at Stage 2. One can do it at 3, 4, 51to

7.
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Q And what was the purpose for which Leary
conducted Sanger sequencing at Stage 27?

MR. KRAUSE: (bjection to form

A. | would say the sinplest answer woul d be
to determ ne the sequence of the capture probes,
t he captured product.

Q And why did Leary want to determ ne the
sequence of the captured product?

MR. KRAUSE: (bjection to form

A. One could speculate as to why Leary m ght
want to do that.

Q Having reviewed Leary, do you have any
under standi ng of why Leary did the sequenci ng of
the captured PCR product in what you' ve referred
to as Stage 2, or do you not have any
under standi ng as to why?

MR. KRAUSE: (bjection to form

A. So | quote fromLeary in Paragraph 130 of
ny declaration on page 70. | believe it's on
page 6 of the Leary reference.

Primers were used for PCR on tunor and
mat ch normal sanples, as previously described. So
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Leary is being rigorous. The candi date

rearrangenment was confirned if a PCR product of
t he expected size was seen in the tunor but not in
the match normal sanple.

Sanger sequenci ng of PCR product was used
to identify the sequence break points in each --
in a subset of cases.

So Leary is performng an analysis on the
PCR sanpl es and determ ning the specific sequence
of the break point in each one of those subset of
sanpl es.

Q And do you know why Leary wanted to do
t hat ?

MR. KRAUSE: (Objection to form

Q Do you have any understanding as to what
t he purpose of that was?

A. I'"'mnot sure what you're asking ne. Leary
wanted to, as he tells us, identify -- was used to
i dentify sequence break point in a subset of
sanpl es.

Break points, as | told you earlier, are

comon i n rearrangenents, sonetines in deletions
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that occur. But break points occur in tunors

frequently when the genone breaks apart.

| believe nost of what Leary was | ooki ng
for are translocations. And that's sort of
indicated in Figure 1 in Leary, show ng two
di fferent chronosones fused together.

And Leary is performng an analysis to
i dentify the sequence break points in the regions
of the genone that he captured in Step 2.

Q Now, was that sequence break point
identified in connection with the whol e-genone
sequenci ng that you believe was done in Leary?

A. Sorry. | don't understand the question.

Q The sequenci ng break point that you
contend Leary is attenpting to identify when it
sequences a PCR product, was that identified in
connection with the whol e-genone sequenci ng t hat
you contend Leary does?

MR. KRAUSE: (bjection to form

AL So | don't contend that Leary does

whol e- genone sequenci ng. Leary does whol e- genone

sequenci ng, and there are a nunber of

www.LexitasLegal.com/Premier  Lexitas 888-267-1200

Personalis EX2018




10

11

12

13

14

15

16

17

18

19

20

21

22

John Quackenbush - September 21, 2023

cont enpor aneous and subsequent references that
refer to Leary as whol e-genone sequenci ng.

In fact, earlier we were tal king about the
Ley reference where Ley specifically calls out the
use of massively parallel sequencing in Leary in a
first stage to identify tunmor nutations.

So I'mnot just asserting it. | provide
evi dence to support that.

What Leary does is an anal ysis using
pai red ends of DNA fragnents. And the little
cartoon that's shown in Figure 1 of Leary shows
how -- that analysis of paired ends in a cartoon
formbut sort of gives a high-level view of how
that analysis is carried out.

So if | have a DNA fragnent and one end
maps to one chronpbsone and one end maps to anot her
chronosone, then what I'mgoing to see is that the
nost | ogical conclusion is that sonmewhere in the
m ddl e of these fragnents is a break point.

So | can localize the region of that break
point. But as the cartoon also illustrates -- and

they only have two, but Leary discloses at |east

125
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ei ght eenf ol d sequence cover age.

So now we have 18 sets of fragnents that
are likely to lie across the break point. That
allows you to dramatically narrow the regi on down
from1.4 kil obases to sonething smaller.

| can't tell you, sitting here today,
whet her any of the sequences actually | anded in
the m ddle of the break point or not. But
I dentifying the specific base | ocation of the
break point in nost applications | can think of
woul dn't be essenti al .

The nice thing about the anal ysis that
Leary carries out is Leary identifies the break
poi nts, designs PCR capture probes, and captures
t hose break points using hybridization, which
capture probes have to do to nucleic acid
sequences where there is sone kind of variant, and
t hen generates a second set of nucleic acids,
sequences them and confirnms the break points that
were di scovered and, in fact, finds additional
I nformati on about those break points, potentially

allowing themto map it down to the specific base
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where the break occurs.

Q Wiy can't you tell nme, sitting here today,
whet her any of the sequences from which you
contend this whol e-genone sequencing in Leary
actually landed in the mddle of the break point
or not?

MR. KRAUSE: (bjection to form

A. So in doing nmy analysis, | relied on what
Leary reported. | did not go back and see whet her
or not these sequences had been submtted to
dbDaP. | did not nmake a research request to get
access to the sequences from dbDaP, which would
have required perm ssions that | would have to
justify based on a research need. And | would
then have to map these back to the genone to see
if | could identify the break points.

| don't believe Leary reports that. Wat
Leary reports doing is -- and this would require
t hi ngs way beyond the scope of what | could do in
ny role here today. And if | did, it would
probably violate a nunber of N H rules.

So given what was reported, | rely on what
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Leary told us, which is that Leary identified the

regi ons of the break points. Break points are
mut ati ons.

Leary denonstrated that he coul d design
PCR capture probes and anplify those, sequence
them and verify what he found.

So |l rely on the veracity of Leary and his
coauthors in reporting data back in the journa
article that we're discussing.

Q So you believe the sequence break points
were identified in what you contend is the
whol e- genonme sequencing and that they were |ater
verified by the sequencing of the PCR anplicons.
Is that correct?

MR. KRAUSE: (Objection to form

A. So again, you're using the word
"contending." Leary, according to contenporaneous
ref erences, did whol e-genone sequencing --

Q Let me stop you right there. Recognize
that there's a dispute on this point. GCkay? And
|'ve used the word "contend” so that | don't put

words i n your nouth.
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But what | would ask that you not do is

di spute that point and regurgitate your opinion on
that with every answer. GCkay? |'ve been fair by
using the word "contend.™

Just pl ease answer ny question w thout
redebating every tine | use that word whet her
t here' s whol e- genone sequence or not. Can you do
t hat ?

A. | won't cite contenporaneous references.

Q GCkay. So go ahead and answer mny question
agai n.

You believe the sequence break points were
identified in Leary based on what you contend is
t he whol e-genone sequencing and that they were
| ater verified by the targeted sequencing of the
PCR anplicon. |s that correct?

MR. KRAUSE: Sane obj ections.

A. So Leary perforns whol e- genone sequenci ng
using this mate-pair approach with an ei ghteen --
| think 18.6-fold clone coverage in the first
exanple that is presented in the paper.

That identifies translocations. Those
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transl ocations refl ect places where chronopsones

broke and fused together.

As of 2013 or even as of today, one wll
find references to translocations that occur in
many different tunor types. And they're typically
referred to as transl ocations between two specific
chr onosones.

So earlier today, we discussed the
Mul ti pl e Myel oma Research Foundation's Compas
study. And in Commpas -- sorry -- nultiple
nyel oma, one of the canonical nutations that
occurs early in nyeloma is the transl ocation
bet ween chronosone 4 and chronosone 14. It's
referred to as t(4;14). It's actually inportant
for clinical managenent of the di sease.

The actual base pair or location in the
whol e- genonme sequence at which that translocation
occurs varies between individuals, but the t(4;14)
translocation is inportant for therapeutic and
di sease nanagenent deci sions.

So one skilled in the art woul d understand

that identifying a translocation wouldn't require
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mapping it down to the individual base.

Leary was able to map this down well
enough that he coul d design PCR capture probes to
capture these and was able to map them down to --
if we look at Figure -- the figure that's
reproduced on Figure 74. It's the top of
Figure 2, Figure 2A in the Leary paper. To map it
down to a wi ndow of -- at least in the four
exanpl es shown here of about a thousand bases or
so, maybe 1,000 to 1,600 bases.

And what Leary could say at that point is
a transl ocation occurred sonewhere in that region
That's enough to make a clinical decision. That's
enough to identify the specific nutation. It was
verified and further mapped after PCR capture and
subsequent sequenci ng.

MR. WALTER  Mdst of that was
nonresponsive. | would ask that you be nore
conci se and nore direct in your answers.

MR NAINI: | think that's your view
"Il Tet the witness state whether he agrees with
that or not, but | don't want the record to be
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m sinterpreted as us agreeing with what you just

sai d.

Q Now, Leary wasn't able to map the
transl ocati on down to the individual base because
Leary didn't sequence all the bases. Right?

MR. KRAUSE: bjection to the form

A. Leary actually mapped the translocation to
t he individual base as clearly described -- well,
| don't know if he says the individual base.
Mapped it down to the individual base as clearly
described in ny report when | discuss the Sanger
sequenci ng of the second set of PCR capture
pr obes.

Leary didn't need to map the transl ocation
down to the individual base to identify the
genom c alteration

If we read the claimlanguage, the claim
| anguage itself says in ClaimEl enment 1.(c),
"wherein said plurality of capture probes
hybri di ze to one or nore pol ynorphi sns which are
based on or extracted from one or nore databases

of pol ynor phi sns, observed in a popul ati on of one
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or nore sanples, or a conbination thereof,

wherein" . . . "first sanple or said second sanple
I's obtained fromsaid subject at a first tine
poi nt."

So there's no requirenent in Claim1 of
the '394 patent that requires that a pol ynorphi sm
be mapped to an individual base. Al one has to
do is identify a polynorphism And that's what
Leary did.

MR. WALTER  (Ckay. That al so was
unfortunately nonresponsi ve.

MR. KRAUSE: You know how to ask a better
guestion, if you want to. He's giving the best
answers he can to your questions. |f you'd just
| et himanswer and ask your next question.

MR. WALTER: | was aski ng about the
sequencing. He didn't say anything about the
sequencing in his answer.

A. Excuse ne.

"Il amend ny answer to say that Leary's

sequenci ng, that his whol e-genone sequenci ng whi ch

we map back to Step 1, allowed himto identify the
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pol ynor phisns. And Caim1 does not require
I dentification of polynorphisns to an individual
base.

Nowhere in Claim1l does the term
"indi vidual base" appear anywhere.

Q Leary didn't sequence all the bases in his
whol e- genonme sequenci ng. Correct?

MR. KRAUSE: (bjection to form

A It's virtually inpossible to sequence al
t he bases in any individual genone.

The first human genone was reported
conpl eted as a draft sequence in 2001. |In 2005,

t he genonme was decl ared finished. [In 2006, it was
decl ared finished again. 1In 2022, it was decl ared
finished with the Y chronosone -- sorry -- the X
chronmosone being finished. In 2023, it was

decl ared finished again with the Y chronosone
being finished, with the caveat that there's still
gaps in the sequence.

So sequenci ng any genone to conpletion is
next to inpossible. | provided an analysis in ny
decl aration using the Lander-Wternman paper from
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1998, | believe, that tal ks about the asynptotic
process of sequencing. And there's no requirenent
t hat the whol e-genone sequenci ng cover each and
every base.

Q And in Leary, the sequencing that you
contend -- strike that.

In Leary, the sequencing that you contend
was whol e-genone sequencing, it wasn't conplete
enough to be able to map the transl ocati ons down
to individual bases. Correct?

MR. KRAUSE: (bjection to form

A. So | don't knowif any of Leary's
sequences spanned individual break points. |
can't say that because | don't have the data and I
haven't done the anal ysis.

Whet her or not -- all it requires -- all
the claimrequires i s whol e-genone sequencing to
i denti fy pol ynorphi snms and subsequently anal yze
t hose pol ynor phi sns.

The anal ysis that Leary does identifies
t hose pol ynor phi snms and subsequently anal yzes

t hose pol ynorphisns. The clains don't require any

135
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particul ar | evel of resol ution.

And so the question you' re asking, in ny
view, isn't relevant to mapping the clains of
Leary back -- sorry -- the work perforned and
described in Leary back to the clains of the '394
pat ent .

Leary sequenced -- and | believe
Dr. Furneaux also did this analysis -- sequenced
in his | owest coverage sanple about 2.9 billion
bases of DNA, which is pretty close to the 3 or
3.1 billion bases of DNA we commonly think of as
conprising the human genone.

MR. WALTER  Again, a lot of that was
excess. M question was nuch nore direct than
t hat .

MR. KRAUSE: W object to the coll oquy.

MR. WALTER  That's fine. But, you know,
| have to make a record here. And while |'m at
it, there's been a | ot of excess delay in the
answers based on sinple questions he should be
awar e of .

MR KRAUSE: He's allowed to | ook at the
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docunent s.

MR. WALTER He's allowed, but not for
five, six, seven mnutes at a tine.

MR. KRAUSE: That's your view.

THE WTNESS: |'ve asked for docunents and
you failed to provide themin the past, which
m ght have sped up sone of ny answers.

MR NAINI: And | would be interested to
see if there are any answers you can identify that
are five or six or seven m nutes |ong.

MR WALTER  Ckay.

MR. NAINI: Especially if they're coupled
with a question that's not open-ended or vague the
way they have been.

(Previously marked Exhi bit 1006)

Q |'ve handed you a docunent that's been
mar ked as Exhibit 1006. It's 1006 in both IPRs.
It's entitled "Targeted Enrichnment of Genonm c DNA
Regi ons for Next-Generation Sequencing."
Do you recogni ze this docunent,
Dr. Quackenbush?

A. Yes, | do recognize it. |It's another
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person |'mvery famliar with, Anthony Brookes and
his group. Yes. It's one of the references |
believe I cited in my reports.

Q Didyou identify this reference for
I nclusion in your report?

A. Sitting here today, | can't tell you if
this is one of the ones | found or not.

Q And what did you rely upon this reference
for in your report? Do you recall?

A. | don't recall specifically where I cited
to Mertes. Wthout an electronic docunent to
search, | can't find it quickly.

So in light of your request that | not
search through the docunents, if you can point ne
to where | cite to Mertes, |'d be happy to discuss
it further.

Q Do you have a general recollection of why
you relied upon Mertes?

A. So given your recent statenents about
using tinme, | wll ask you to point nme to the
place in this docunent where | cite to Mertes.

O herwi se, to answer your question, |I'mgoing to

138
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spend tine | ooking through the docunent to provide
you a full and conplete answer.
Q GCkay. |It's discussed rather extensively

i n your decl aration.

| do think it is the kind of thing you
ought to know wi thout ne having to point you to
it. But I'll do that now

A. Al right. That would be very hel pful.

Thank you.

MR. WALTER  You're over there | aughing.
This is something he cites nultiple tinmes in his
decl ar ati on.

MR NAINI: Derek, if you're referring to
me, | was not |aughing. There is no audio of ne
| aughing. | amsurprised --

MR, WALTER. Ckay. Well --

MR NAINI: Let me finish, please. | let
you finish

|"m surprised you said that after making
the assertion that you did to this witness in kind
of an antagoni st manner. | would ask that you not

badger the w tness.
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Ask your questions. He'll answer themto
the best of his ability, as he has all day.

MR. WALTER | disagree that he's done
that all day.

MR. NAINI: | understand you di sagree, but
you're w ong.

MR WALTER I'mnot wong. |I'mright. |
think if you're fair with yourself -- now you're
| aughi ng.

MR NAINI: [I'mnot laughing. [|'m
br eat hi ng.

MR. WALTER  Ckay. You're |aughing.

You' re over there snickering.

MR. NAINI: Derek, I'mnot snickering.
You're gl owering at ne.

MR VWALTER | am

MR. NAINI: That's not nice.

MR WALTER It's not nice for you to
sni cker at ne.

MR NAINI: | amnot snickering and | have
not. | take this very seriously. |'msurprised
that you're doing this now.
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MR, WALTER Ckay. Well, you shouldn't be
surprised because --
MR. NAINI: Maybe | shouldn't. Qhers
know you better than I
BY MR WALTER
Q Al right. Let's take a | ook at
Par agr aph 69.
A. Thank you. | actually found it in
Par agraph 69. The additional tinme | had was
usef ul .
Q Have you revi ewed Paragraph 69 of your
decl aration? Do you recall the general reasons
for which you relied upon the Mertes reference in
your decl aration?
A. So I've told you previously I'mnore
visual in the way | renenber things. And now
| ooking at the tables in Mertes, it's easy for ne
to see | didn't include this.
| used actually two references, Mertes and
Mamanova. In an analysis, | did a variety of
different technologies that existed in the
relevant time frame of this patent. | believe the
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Mertes reference is from 2011

There's also a reference from Manmanova.

And both of these discuss different capture
strategi es, including hybridization-based
strategies, PCR, other techniques, and tal k about
some of the relative strengths and weaknesses of
each.

For exanple, Mertes says, and | quote from
this in Paragraph 69, the advantage of PCR and
circul ari zati on-based nethods, i.e., MPs,
nmol ecul ar inversion probes, is they achieve very
hi gh enrichnent factors and few off-target reads
but only for small target regions. This is nore
suited to clinical genetics where typically only a
few critical loci are needed or assessed.

So Mertes is describing different capture
technol ogi es that include PCR and ot hers.

Q Is it fair that you view Mertes as a
reliable source for understandi ng what the skilled
arti san understood about hybrid capture and PCR in
the January 2013 tine frane?

MR. KRAUSE: (bjection to form
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A. Mertes is one piece of the puzzle.

Part of the reason | cite to Mertes and
Mamanova i s they provide conpl enentary sources of
i nf ormati on.

The bionmedical literature is vast, tens of
t housands of papers published every year. |
pul l ed out two as representatives.

But I wouldn't want to rely on any
particular limtation laid out. |'mnot using
these as primary references to argue or to present
t he case for obviousness in the case of the '394
patent but rather really to provide background on
capture technol ogy.

This is in the "Background" section of ny
report.

Q Al right. [I'mnot suggesting anything of
the sort, that it's the sole piece of information
that you're relying upon and that there isn't
conpl enentary sources of information.

But you will agree that the Mertes
reference that you relied upon in your declaration

is a reliable source for background regardi ng what

www.LexitasLegal.com/Premier  Lexitas 888-267-1200

Personalis EX2018




10

11

12

13

14

15

16

17

18

19

20

21

22

John Quackenbush - September 21, 2023

144
the skilled artisan woul d know about hybrid

capture and PCR in the January 2013 tine frane.
Correct?
MR. KRAUSE: (bjection to form

A. Again, as | told you, the bionedica
literature is vast. Wen you say "rely upon," |
don't know the scope. W tal ked about "relied
upon" earlier, the scope of what you're trying to
i nclude in that.

Mertes is one piece of the puzzle. The
fact that in the same "Background" section | cited
to both Mertes and Mamanova was an attenpt to try
to illustrate that they provide conpl ementary
Vi ews.

The i nportant thing about Mertes is that
Mertes really underscores the fact that there's
many different capture technol ogi es, sonme of which
I ncl udes hybrid capture, others of which include
PCR- based capt ure.

Q Was there anything in Mertes that you
deened i naccurat e?

MR. KRAUSE: (bjection to form

www.LexitasLegal.com/Premier  Lexitas 888-267-1200

Personalis EX2018




10

11

12

13

14

15

16

17

18

19

20

21

22

John Quackenbush - September 21, 2023

145
A. Sitting here today, | couldn't tell you

|'d be happy to read the Mertes reference inits
entirety and provide a nore detailed answer, if
you'd I|ike.

Q Certainly if you found that there were --
at sonme point you did review the Mertes reference.
You read this reference. R ght?

A. The last tine | read it was probably a
year ago in preparing the declaration.

Q And having reviewed it at that tine in
connection with preparing your declaration, you
felt it was a reliable source to include in your
decl aration. Correct?

MR. KRAUSE: (Objection to form

A. To the extent that | quoted from Mertes,
the sections that | quoted from | believe
il lustrate inportant aspects of the state of the
field at the tine.

Most inportantly, in Table -- | think it's
Table 1. In Table 1 of Mertes, which is
reproduced on page 34 of ny report, what Mertes

laid out is the fact that there were many
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different what he refers to as target enrichnent
t echnol ogi es, what we today have been referring to
as capture technol ogi es.

There were many different target
enrichnment or capture technol ogi es that existed.
Many of them were commercially avail abl e.

Whet her or not | agree specifically with
Mertes on the relative strengths and weaknesses of
any or whether any would be suitable for any
particular application, I"'mnot willing to render
an opinion on w thout rereading Mertes.

But the fact that | cited to this and
showed this table in ny declaration was really an
attenpt to show that the use of capture
t echnol ogi es was not hing i nnovative or inventive,
that there were commercially avail abl e pl atforns,
including platforns that one could easily
custom ze for any particul ar application.

Q You've reviewed the table on Mertes --
which table is it?
A. Table 1.
Q You reviewed Table 1?
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A. | don't know what you nean by "reviewed."
| | ooked at Table 1. | just |ooked at it now.
Q Having | ooked at Table 1, is there
anything in there that you deem woul d have been
i naccurate in the January 2013 tinme franme?
MR. KRAUSE: (bjection to form
A. So sitting here today, 10 years or
12 years after this paper was witten, | wll tell
you that this represents Mertes' inforned opinion
of the various technol ogies that were avail abl e.
He states sone pros and cons. |If |
t hought about them nore deeply, | mght quibble
with sone. |'mnot going to do that today w thout
t hi nking about it in nmuch nore detail
He al so provides |limts on anounts of DNA
that one could use, the nunber of targets that one
m ght use. And again, |I'mnot going to provide an
opi ni on today about whether or not | think any of
t hose are accurate or inaccurate.
The nost inportant elenent of this and the
reason | included it was the fact that there are

many, many -- as of 2013, there were nmany, nany

147
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different capture technol ogi es that existed.

We nentioned Mamanova before. | |ike
Mamanova' s graphi c because it shows the overl ap
bet ween these different technol ogi es and
Mamanova's interpretation of the relative
strengt hs and weaknesses.

So, you know, the inportant thing that
both of these provide I think is the idea that
there are a | ot of overl apping application areas.
There are a |l ot of techniques that were known in
the art.

|"mnot going to -- unless you want nme to
really spend the tine to do that, I'"mnot going to
di ssect each and every el enent even of the table.

Q Now, you said that the biological sciences
literature is vast.

How did the Mertes reference bubble up to
the top of that vast world of literature and
beconme one of the references you relied upon in
your report?

A. So you may be famliar that the NCBI, the

Nat i onal Center for Biotechnol ogy |Information,
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which is the center enbedded in the Nationa

Li brary of Medicine, which is one of the
institutes of the National Institutes of Health,
the NCBI maintains a | arge annotated dat abase
cal | ed PubMed.

PubMed is the prem er database in the
bi onedical literature. Not all journals that are
witten are indexed in PubMed.

So journals have to neet a certain set of
quality and other criteria to be indexed or
i ncl uded. PubMed references are reviewed and
keywords are flagged and used to annotate each
i ndi vi dual reference.

| f one goes to PubMed and does a search,
what one can do is search for specific terns. And
one can do strai ght searches and Bool ean sear ches.
One can also easily filter the searches using
tools avail able at PubMed. So one of themis a
slider that allows you to slide and pick date
W ndows.

So if | were to search -- and | don't

recall the exact search terns which would return
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Mert es.

But if Mertes was one of the references |
found, it would have been found by going to
PubMed, in this case searching for a specific set
of terns like "PCR' or "capture" or "enrichnent"”
with sone other qualifiers, and then performng
additional filtering on the PubMed records to
identify them scanning the abstracts, and
sel ecting those that seened to be the nost
rel evant.

Q You don't know any -- you don't have any
i dea how Mertes was identified for use in your
declaration in this case. Right?

MR. KRAUSE: (Objection to form asked and
answer ed.

A. Sitting here nore than a year after
wote nmy declaration, | can't tell you if this is
a reference that | found or this is a reference
that the attorneys found and provided it to ne to
exam ne.

| wll tell you that each and every

reference was a reference that | exam ned and felt
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was suitable for use to illustrate various aspects
of the argunent that | was presenting.

(Previously marked Exhibit 1007)

Q And is the sanme thing true of
Exhi bit 1007, which is the Mamanova reference that
| * m handi ng you?

MR. KRAUSE: (bjection to form

A It is. So you're asking ne about
qualifications too. And | think this is really
| mportant.

So one of the things that one often | ooks
at when evaluating references -- and | tal ked
about the process of doing PubMed searches.

One of the things, you know, you often
rely on, too, is the standing of individual
authors in the field or the institution from which
t hey cone.

So these are two nice exanples. Anthony
Brookes is sonmeone who is very involved in The
Human Genone Project and was really a | eader. He
Is at the University of Leicester in the UK

The Manmanova reference is actually froma

151
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group that is based at the Wl Il cone Sanger

Institute, one of the institutes that was invol ved
in the initial sequencing of the genone.

| think Brookes was there at one point. |
don't recall exactly. But this is one froma
group at the Wellconme Sanger Institute in the U K

Q Wiy did you nention the groups that these
publ i cati ons cane out of?

A. Well, you were asking about sone of the
criteria that one uses to evaluate them That's
not exclusive. That's not to say that every
reference that cones froma good institution can
be trusted conpletely, but it's one of the
criteria that you use in evaluating things, in the
sane way that | would reject a reference from 2020
in looking at the tine franme of 2012 to 2013.

Aut hors who have established their
credibility generally are authors that | tend to
| ook toward for various aspects of anal yses.

Q That's what | didn't understand. Wat
you're saying is that the authors and research

groups from whi ch the Mamanova and Mertes papers
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cane out of are respected authors and respected

research groups. |s that what you're saying?

A. They're not perfect. But just |ooking at
t he group, Jay Shendure is sonmeone | have known
for many years. He's the next-to-last author
her e.

These are people who at the tine were
famliar with the relevant technol ogies. And so
I n approaching their -- the references in
evaluating them-- let ne put it this way.

| f you were to go to a bookstore and buy a
book, you'd be nore likely to buy a book from an
aut hor who you' ve read before and whose work you
enj oy.

In evaluating scientific papers, |'mnore
likely to pick up a paper from soneone who | know
has an established record in the field.

It doesn't nean | believe everything they
wite, but it's one of the pieces of evidence or
one of the pieces of information that you use in
eval uating any kind of reference.

Q Wuld you agree that the Mertes and
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Mamanova references together provide an
appropriate or would you say they provide an
| nappropri ate background expl anation for
under standi ng target enrichnment technologies in
t hese | PRs?
MR. KRAUSE: (bjection to form

A. So they provide -- again, they're pieces
of a puzzle. And you can ask about all sorts --
you're referring to target enrichnent. 1In the
context of the IPRs, we can think of them as
capture technol ogi es.

They provide pieces of evidence. Wat one
has to recognize is that any one of these
publications has to be interpreted in the light of
what a person of ordinary skill in the art woul d
understand and then project it on to the clainms in
the patent in trying to analyze those cl ai ns.

These two references were really provided
to give a glinpse of the state of the art as of
2012, 2013, in capture probe technol ogi es.

And part of the reason | like this
Mamanova reference so nuch -- again, I'msort of a
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vi sual person. There's Figure 2 that appears on

page 32 in ny expert report or ny declaration for
t he ' 394.

And what it really shows is that there are
a lot of overlaps between these technologies in
ternms of what Mamanova perceived as the best use
cases for each of these.

Q And there's also regions where they don't
overlap. Correct?

MR. KRAUSE: (bjection to form

A. There always are. Because you can pick
out in Mamanova's di agram areas where, in her
opi nion, the one technol ogy m ght have an
advant age over anot her.

Q Now, we've tal ked a | ot about whol e-genone
sequenci ng. \When did you first becone famliar
wi t h whol e- genone sequenci ng?

A. So it's hard to answer that question
because the term has taken on many different
flavors of neaning.

My first --

Q Let ne --
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A. 1992 when | got ny -- actually, before
that. 1990 when the genone project started.

Q Let's do it this way.

(Previously marked Exhibit 11)

Q [I'm handing you a docunent, it's paper 11
It's the decision instituting IPR for the '394
pat ent .

THE WTNESS: So, Derek, before we get
into this, we've been going for about an hour and
a half and I"'mtrying to be respectful of our
court reporter. Wuld now be a good tine to take
a break?

MR WALTER:  Sure.

THE VI DEOGRAPHER: The tine is 2:31.

W' re off the record.

(Recess, 2:31 p.m to 2:41 p.m)

THE VI DEOGRAPHER: (Ckay. The tine is
2:41. We're back on the record.

BY MR WALTER

Q Al right. | handed you the institution

decision in the '"394 IPR  And | want you to turn

to page 22. And you can see there that the board
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offered its construction for a whol e-genone
sequencing in the last full paragraph.

Were you famliar with that construction?

A. Yes. | recognize this.

Q Do you agree with this construction?

A. I'mnot sure what you nean by "agree
with." This construction is consistent with the
analysis that | offered in ny declaration

Q Wen | use the word "agree" -- | guess
"1l phrase it a different way.

Do you believe that this construction is
correct as a matter of substance and is how a
person of ordinary skill in the art would have
under st ood whol e- genone sequencing in
January 20137

MR. KRAUSE: (Objection to form

A. So as | said earlier, many of these terns
used in nol ecul ar bi ol ogy change over tine.
They're used in different ways by different
Individuals in different contexts. |If we apply
this in the context of the patents in question,

it's a reasonabl e anal ysi s.
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One of the things that's difficult to

interpret -- soif we look at it, a nontargeted
approach to sequencing. So if we ook at what's
disclosed in Leary, Leary clearly uses a
nont ar get ed approach to sequencing all or al nost
all of the genone. | don't know what all or

al rost all represents fully.

And if | think about this in the
context -- | think what's really inportant about
the construction fromthe board is where they
continue in their decision in the sane paragraph
to the next page where they refer to ny discussion
that increasing coverage depth is something one
can do as required by an experinent.

So to approach all or alnost all, whatever
we define that to be, if we don't need it at this
nonent, all we have to do is sequence nore. And
that was sonething that was clearly known in the
art.

So the depth of sequencing coverage to get
all or alnost all is sonething which is fungible

in the context of the state of the art in 2013.
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Q Do you have any plans to revise your

opinions in view of the board's construction of
whol e- genone sequenci ng?

A. | don't see there's any need to. If we
tal k about Leary, Leary clearly carries out
whol e- genonme sequencing. One skilled in the art
woul d know that if one wanted greater sequencing
depth or wanted to discover, as you were all uding
to earlier, the individual base pair or
transl ocation occurred, all one would have to do
is run the sequencer with nore DNA fromthe sane
sanples. Nothing that was beyond the capability
of any person working in the field at that tinme.

Q Now, let's go back to when whol e- genone
sequenci ng was sonething you first becane famli ar
with. | want to change ny question a little bit.

When did you first becone famliar with
whol e- genone sequenci ng, as that termwas defined
by the board?

MR. KRAUSE: Objection to form

A. 1990. That was when The Human Genone

Project started with the goal of sequencing a
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ref erence human genone.

Q And when woul d you say whol e- genone
sequenci ng as defined by the board was first
reported in the literature? Ws that 1990 as
wel | 2

A. So the first-draft genone sequence was
reported in 2001. You read reports of the
sequence being done earlier.

|"mnot sure | should be mapping this back
tothe literature. Really, the question is what
does this refer to within the context of the two
patents in question.

And I'Il sinply say that as presented
here, a whol e-genone sequenci ng was an establ i shed
technique. Leary clearly carried it out. Forshew
carried it out. So whol e-genone sequenci ng wasn't
i nvented by the patent owners of the -- either the
'033 or '394 patents.

Q You sai d whol e-genone sequenci ng was an
established technique. At what point in tinme
woul d you say it was an established techni que?

What year would you say it becane established?

www.LexitasLegal.com/Premier  Lexitas 888-267-1200

Personalis EX2018




10

11

12

13

14

15

16

17

18

19

20

21

22

John Quackenbush - September 21, 2023

161
MR. KRAUSE: (bjection to form

A. I n what context?

Q Any context.

A. So as a concept, prior to 1990 when peopl e
concei ved of sequenci ng the human genone, the goa
was to sequence the entire genone.

The publication in 2001 of a draft genone
actually sinmultaneous -- nearly sinultaneous
papers in Science & Nature by Celera Genom cs and
t he public Human Genone Project represented a kind
of whol e- genone sequence.

| n about 2005, genonmes were sequenced. In
about 2005, a conpany called 454 Genom cs
I ntroduced a sequencer. That sequencer was used
to sequence the genone of JimWatson. So that was
a kind of whol e-genone sequenci ng.

The depth of coverage and the technol ogy
was very different than the first genone. There
were many ot her genones that were sequenced with
different technol ogi es.

Whol e- genone sequencing is a concept that

has existed for a long tine, and it's had a
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variety of different definitions.

So | don't think I could put a date on it.
So I"'mnot sure howto apply this to the
literature.

If | applied this concept, though, to
anal yzing the '394 and '033 patents, clearly in
the context of the '394 Leary is doing
whol e- genone sequencing as a first step.

And as the patent board noted, if the
depth of sequencing isn't enough to neet a
particular -- someone's particular definition of
"almost all,"” all one would have to do is run the
sequencer agai n.

Q At what point in tinme wuld you say
researchers were routinely perform ng whol e-genone
sequenci ng, as that term has been defined by the
board before or after 20107

MR. KRAUSE: (bjection to form

A. It would depend on your application and
what you nean. | don't know what "al nost" neans
and | also don't know what "routinely" neans.

So | can tell you that in 2009 we started
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a project to get genom c sequence data, maybe

earlier than that, at Dana-Farber on every patient
who wal ked t hrough the door.

At sone point, we noved away fromtargeted
techni ques to whol e-genone sequencing. It was a
cost consideration as nuch as anything el se.

But even when we started this in 2009, we
clearly envisioned doing sone kind of whol e-genone
sequenci ng.

So it was used nore frequently in the
anal ysis of sanples in |aboratory studies. Again,
if you go to NHGRI, you can -- the National Human
Genonme Research Institute, you can probably find
graphi cs of the nunber of conpl ete genones over
tinme.

And by 2010, there were probably thousands
t hat had been announced.

But there's a broad range in the depth of
coverage too. There are projects |ike the 1000
Genones Project that were | ooking for
pol ynor phi sns that did what people referred to as

| i ght sequenci ng.
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There were other projects like Craig

Venter had his own genone sequence and did it to
great depth.
So it's hard to -- it's really hard to
say. |It's not a question with an easy answer.
| think what's really relevant here is

whet her or not there were other references that
wer e doi ng whol e-genone sequence that rendered the
clainms -- that anticipated rendering the clains
obvious. And | think I laid that out in ny
decl ar ati on.

Q You nmentioned the 1000 Genones Project.
Was that one that used whol e-genone sequenci ng or
sone form of targeted sequencing?

A It was -- the 1000 Genones Project was a
SNI P di scovery project. So they were | ooking at
si ngl e nucl eoti de pol ynorphisns. The difference
bet ween your genone and ny genone is about one
base out of a thousand. G ven the fact we have
two copies of our genone, there are 6 billion
bases, about 6 mllion differences betwen you and

ne.
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The 1000 Genones Project was an attenpt to

categorize those in populations fromaround the
wor | d, recogni zing that our genonmes actually carry
a history of human mgration and evolution in
them and that in analyzing any kind of genomc
data you need a broad survey.

Q Was the 1000 Genones Project one that used
whol e- genone sequenci ng or sone formof targeted
sequenci ng?

A. Since it was a discovery project and we
wanted to find variation across popul ations, it
used a nontargeted approach to sequencing. And
t hat nontargeted approach would, | believe, neet
the board's definition of whol e-genone sequenci ng
I nsonmuch as one woul d understand what al nost al
t he genone neans.

Q Now, do you know one way or another
whet her the term "whol e-genone sequenci ng" was
bei ng comonly used in the literature prior to
20107

MR. KRAUSE: (Objection to form

A. I'"msure the term "whol e- genone
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sequenci ng" was used by many authors in many

different contexts prior to 2010. For exanpl e,
there are a nunber of contenporaneous references
that characterized Leary's approach as a
whol e- genone sequenci ng appr oach.

Q Al right. Let's go to Paragraph 103 of
your decl arati on.

MR NAINI: O the '394 patent?

MR. WALTER  Yes, for the '394 patent.

Q And do you see in that paragraph you refer
to a PCR prinmer capture probe? Do you see that?

A. Yes, | do.

Q Ckay. |Is the term"PCR prinmer capture
probe" sonething that you see commonly used in the
literature?

A. So | don't believe the term"PCR capture
probe" occurs in the literature.

But again, |I'mevaluating the references
that | cite in my declaration in the context of
what's disclosed in the two patents, the '033 and
' 394.

One of the things | understand is that
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patent owners can act as their own | exicographers
and define things.

And so in |ooking at Colum 31, the
i nventors or the clained inventors of the '394
patent -- | believe it's also in the witten
description of the '033 -- have a definition of
"capture probes.” And the criteria are they can
have probe sets, |ike PCR priner pairs, and the
main criteria is they have nucleic acid binding
Sites.

And so based on their definition, their
definition actually includes PCR priners.

So for clarity in ny presentation to the
patent board, | use the term "capture probe,"”
although as | said earlier I'mnot sure that
that's a termthat appears frequently in the
literature.

MR WALTER Al right. A lot of that was
nonresponsive. So | didn't ask --

MR. KRAUSE: That was entirely responsive
to your question.

MR WALTER: It wasn't.

167

www.LexitasLegal.com/Premier  Lexitas 888-267-1200

Personalis EX2018




10

11

12

13

14

15

16

17

18

19

20

21

22

John Quackenbush - September 21, 2023

168
MR. NAINI: W can agree to disagree.

Q | was asking about PCR prinmer capture
probe, not PCR capture probe.

And | just want to know, have you ever
seen the term "PCR prinmer capture probe" used in
the literature?

MR. KRAUSE: bjection to form asked and
answer ed.

A. So again, I'll point you to Columm 31 of
the patent. The patent clains require capture
probes. The witten description or specification
of the patent defines "capture probes.” It
i ncl udes probe sets, and the criteria is they have
to have nucleic acid binding sites.

In reading this, it's clear that probe
sets which bind to nucleic acids include PCR
prinmers.

So for clarity in ny presentation, | refer
to themas "PCR prinmer capture probes” in addition
to "capture probes" and al so "PCR capture probes,"”
| believe, although | don't recall seeing that in

the literature, although it may appear. |'m not
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sure. W could easily do a PubMed search and see.

Q Now, what is a PCR prinmer capture probe?

A. Al right. So trying to be as concise as
possi bl e in excerpting | anguage fromthe clains,
in CdaimEl enent 1.(c) it says "contacting said
second nucleic acid sanple with a plurality of
capture probes, wherein said plurality of capture
probes hybridize to one or nore pol ynorphi sns, "
whi ch are based on anal ysis.

Ckay. So we have capture probes and they
hybri di ze.

So if we turn back to Colum 31, Columm 31
tells us that capture probes consist of many
different things, including capture probe sets
wth -- typically the capture probe set conprises
a nucleic acid binding site.

So we can have sets of capture probes that

bind to DNA and can be used to target specific

pol ynor phi sms. And that is precisely what the PCR

capture probes disclosed in Leary do. They bind
to the DNA in regions in which Leary identified

pol ynor phi snms and all ow Leary through the process
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of PCR to capture those regions for subsequent

anal ysi s.
Q Howis a PCR primer different froma PCR
primer capture probe?
MR. KRAUSE: (bjection to form
A. Again, if you survey the literature, the
literature is pretty broad. And there are |ots of
different descriptions of variations on PCR
So one variation is randomy prined PCR
So one of the things that you could do in the
| aboratory is take random y generated
ol i gonucl eotides. So you could nmake a 10-ner, a

20-mer -- and when we say "nmer," we're referring
to the length of nucleotides, 10 ners, 20 ners.
When we synt hesize themin each base,
allow instead of a fixed edition of specific
bases, any possible base. And one could throw
that into a PCR reacti on.
And throwi ng theminto a PCR reaction, one
would in principle -- and again, there are |lots of

vari ations on how you run PCR.  But in principle,

one would in a conpletely unbiased way anplify the
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entirety of the genone. Right?

And again, "entirety" is sort of a
relative term but a large fraction or a |arge
anount of the genone.

In the context of the '394 patent, '033
patent, the capture probes target specific
pol ynor phi sms for subsequent stages of anal ysis.

So a randomy prinmed -- random pri ner
woul dn't neet the criteria of a PCR capture probe,
but those used by Leary to target specific
pol ynor phi sms by binding to nucleic acids in that
pol ynor phi sm regi on neet the patent owner's
description of a capture probe and, therefore,
woul d be a PCR capture -- PCR prinmer capture --
PCR capt ure probes.

Q So your contention is that "PCR prinmer
capture probe" excludes random pri ners?

A. W'd have to see how those random pri ners
are used. There may be an exanple in the
literature where one could characterize random
primers as PCR capture probes.

Again, | really performny analysis in the
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context of Leary. And the other references too,
we can tal k about those. But Leary uses PCR as a
way of capturing pol ynorphic regions. So his PCR
prinmers are PCR capture probes.

| haven't done an exhaustive anal ysis of
the literature, but ny understanding is to show
obvi ousness or anticipation all | have to showis
one instance where this occurs.

So |l wouldn't want to limt ny analysis in
that way. | would sinply say in the context of
Leary, Leary's PCR priners targeting specific
pol ynor phi sms coul d be characterized as PCR
capture probes and therefore neet the PCR
capture -- sorry -- the capture probe stipulation
of Caima1l.

Q Is there any exanple of a PCR priner that
you can confidently say would not also be a PCR
primer capture probe?

MR. KRAUSE: (bjection to form

A. I'd have to see the PCR priners in the
context and how they're used. |'mnot sure how

that's rel evant.
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| think what's relevant here is the fact

that Leary captures specific regions of the genone
using PCR  Therefore, based on the fact that
capture probes have to have nucleic acid binding
sites, they neet the definition of a capture
pr obe.

Q Do you know if there's a difference
between a PCR prinmer and a PCR priner capture
pr obe?

MR. KRAUSE: (bjection to form

A. It woul d depend on how one uses it. |
could envision all sorts of variations on this
met hod that one could potentially use in a
| aboratory setting.

Al'l one has to do to show obvi ousness or
anticipation is show that there are limted nunber
of references in the literature which map to the
claimterns in the patent.

And | provide a very extensive analysis
claimby claimof Leary and how it maps to the
clainmed invention in the '394 and then Forshew in

the ' 033 patents.
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Q You' ve given the exanple of random priners

as a situation where that m ght be a PCR priner
but not a PCR priner capture probe. Can you think
of any ot her exanpl es?

A. So you asked ne later could a PCR -- could
a random prinmer be a PCR capture probe. | would
say | wouldn't want to limt it. | would really
want to understand this in the context of howit's
bei ng used.

Whet her or not it could cone up wth sone
hypot heti cal application where a PCR priner wasn't
a capture probe I"mnot sure is relevant.

If you'd like, I could map out -- | could
sit here for a while and think about sone
experi ments and maybe map sone out in which they
woul dn't be capture probes.

| gave you the exanple of random priners
toillustrate a situation in which they may not be
capture probes.

Again, what's relevant is in the context
of Leary. Leary uses DNA probes or probe sets

t hat have nucleic acid binding sites and target
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pol ynor phi snms and therefore neet what | understand
are the limtations of Caiml.

Q How woul d a person of ordinary skill in
the art know if they had a PCR primer capture
probe or just a PCR prinmer?

MR. KRAUSE: (bjection to form

A. So capture probes have been used in the
literature in many different ways. One would have
to interpret it in the context of what one was
readi ng or the experinents one were doing.

If we read the plain | anguage of Claim1,
we have a plurality of capture probes. So they
have to capture sonmething -- wherein said
plurality of capture probes hybridize to one or
nor e pol ynor phi sns which are based on criteria.

So they can't just capture anything. They
have to capture or hybridize to pol ynorphi sns.

So the -- again, we can tal k about all of
this in the abstract. |In the context of the '394
patent, the capture probe is sonething very --
perforns a very specific function. |t captures

regions that are pol ynorphic that were identified
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t hrough ot her anal yses |i ke Leary's whol e-genone

sequenci ng.

And t he capture probe can be a probe or
probe set, and it has to have a nucleic acid
bi nding site.

So what does Leary do? Leary designs PCR
prinmers. They're oligonucleotides. They cone in
pairs so they're a probe set. And they bind.

Where do they bind? They bind
specifically to the pol ynorphisns that Leary
anal yzes.

So, you know, in the abstract | can dream
up all sorts of things. |In the context of the
patent, Leary's PCR priners, whether they cal
them primer capture probes or whatever we want to
call them they neet the '394's definition of a
capture probe.

MR. WALTER. Ckay. | think that was
nonr esponsi ve.

MR, NAINI: Can we stop doing this every
time you don't |ike an answer, Derek?

MR WALTER: No. When he's not

www.LexitasLegal.com/Premier  Lexitas 888-267-1200

Personalis EX2018




10

11

12

13

14

15

16

17

18

19

20

21

22

John Quackenbush - September 21, 2023

177
responsive, | need to note it for the record.

MR NAINI: Ckay. You note it for the
record; we'll note our disagreenent.

Q Let's go to Paragraph 66 of your '394
decl arati on.

A Al right.

Q In Paragraph 66, you refer to
anplification and enrichnment in the header above
it. Do you see that?

A. Yes, | do.

Q Those are distinct concepts?

A. Depends on the application and the use of
t he | anguage. Enrichnment can be anplification.
They can be used synonynously. They may not be
used synonynously. It's going to depend on the
context in which they appear.

Q Can you give a general description about
anplification that is different fromenrichnment or
s that not possible because it only can be
anal yzed in context?

MR. KRAUSE: (Objection to form

A. So | don't believe | rendered an opinion
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in nmy report to try to distinguish between

anplification and enrichnent.

Again, the use of terns is very
context-specific. And just like previously you
were asking ne to come up with a hypothetica
exanple, | can cone up with potential hypothetica
exanpl es here, but I'mnot sure howit's relevant.
And so |"'mgoing to decline to do so.

The section you're referring to | actually
tal k about or actually include both Mamanova and
Mertes, which we tal ked about earlier. | think
t he Mamanova figure is a really nice figure
because Mamanova tries to | ook at different
t echnol ogi es and show that they substantially
overl ap.

So one could say, well, PCRis
anplification because it's polynerase chain
reaction and well known to anplify DNA. But it's
al so enrichnent and it's also a way of capturing
specific, in the case of the patents,
pol ynor phi sis.

Q GCkay. You understand that you have to
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answer mny questions even though -- even if it

m ght enconpass sonething that's not in your
report. Right?

A. | answered your question.

Q GCkay. Actually, you declined to do so.

You expressly declined to do so. That was what
you did in your |ast answer.

MR. KRAUSE: | believe the answer reflects
that he answered your question despite his
coment .

Q Ckay. I'll ask ny question again. And |
understand you didn't render an opinion on this in
your report, but I'masking you to do it now And
If you are can't, just tell nme you can't.

My question was, can you give a general
descri ption about how anplification is different
fromenrichnent or is that not possible because it
can only be analyzed in context?

MR. KRAUSE: (bjection to form asked and
answer ed.

A So I'd be hesitant to try to define the

limts of anplification and enrichnent in the
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current context of our discussion. There are

t echni ques where one can perform anplification and
al so use enrichnent.

If I sat and thought |ong enough, | could
t hi nk of enrichment-based technol ogi es that nmay
not involve anplification.

So it will be hard for ne to conme up with
an abstract hypothetical that would provide a
cl ear answer to your question.

"1l refer you to the discussion in
Mamanova and Mertes and point out that PCRis
generally considered primarily an anplification
technique, but it's also considered an enrichnent
t echni que.

And that if we ook at hybridization with
capture probes, those are generally considered
enri chnment techni ques.

But all of themneet the definition
provi ded by the patent owners of capture probes,
whi ch are probes or probe sets that hybridize to
DNA and, specifically in the context of Claiml,

allow themto target pol ynorphi sns that have been
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identified in different anal ytical steps.

Q | want to talk nore about sol ution-based
hybrid capture, which you referred to in your |ast
answer .

Have you ever worked with hybridization
capture probes?

A. Yes, | have.

Q And when did you first becone famliar
wi th the concept?

A | wouldn't want to give a year. |'d say
sonetinme in the md 2000s. Well, | don't know
when the termfirst appears in the literature.

DNA is known to hybridize to its
conpl enentary sequences and has been used to
capture through hybridization conplenmentary DNA
sequences for a very long tine.

So | don't know when the termfirst
appeared. | have been famliar with hybridization
since | started working in the biological sciences
In 1992 and probably before that.

Q In Paragraph 76 to 78, you give an

overvi ew of the hybrid capture probe techni que.
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Correct?

MR. KRAUSE: (Objection to form

A. So starting in Paragraph 76 and runni ng
t hrough Paragraph 78, so from page 36 to the top
of 39, | provide a high-level overview of
sol uti on-based hybrid capture and provi de one
exanpl e of hybrid capture.

Again, it's solution based, in which a
hybri di zati on probe is allowed to bind to a
conpl enentary nucleic acid target.

Q Now, in Paragraph 77 you state, in the
third full sentence, "The catch is then pulled
down or fished out using beads to bind the biotin
that was incorporated into the baits.” Do you see
t hat ?

A. | see where it says that. Yes.

Q GCkay. Wen you're referring to "the
catch,” what are you referring to?

A. So in sonme of the early literature
descri bi ng sol uti on-based hybridi zati on, the
hybri di zati on probes were described as baits

because one is trying to fish out in those
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applications conplenentary DNA sequences.

Those baits in sonme inplenentations had a
biotin tail attached to them Biotin binds
alnmost -- it binds strongly but reversibly to
streptavidin.

And a common approach described in the
literature, and | believe there are conmmerci al
products |like Agilent SureSelect that were
avail able in the 2000s had ol igonucl eoti des
conjugated to biotin where the oligonucl eotides
could be added in solution. They would bind
targets. So the bait would capture or catch
nucl eic acid fragnents.

And then by binding themto beads,
magneti ¢ beads, putting a nagnet agai nst the side
of the tube, washing the tube nultiple tines, and
then rel easing the captured DNA or the catch, one
coul d use that as one of many alternative
enrichnment strategies as a potential alternative
to PCR-based capture.

Q Your paragraph goes on and refers to the

catch being, quote, pulled dowmn. Do you see that?
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A. Yes, | do.

Q Wat do you nean by "pull ed down"?

So in solution, the hybridized probes in
target DNA float around. By addi ng nmagnetic
beads, the magnetic beads are denser than water,
hence tend to sink.

What one does is typically put in the
magneti c beads and vibrate the DNA, create a
vortex, mx it around to allow the biotin to bind
to the streptavidin.

Those beads naturally settle to the bottom
of the tube. They're often referred to as
Eppendorf tubes. They settle to the bottom

If | were to dunp the tube over, they
would fall out. So the approach as commonly used
in the |aboratory is to take that Eppendorf tube
and put it in a holder that has a strong nagnet on
the side -- sonetines on the bottom but frequently
on the side.

That allows the magnetic beads to be
pulled to the side. R ght? So often called a

pul | -down assay. They're pulled to the side by
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the magnetic field.

One can then dunp out the solution. Those
DNA fragnments that have not bound to the probes
and been captured on the beads are flushed out.
They're often washed. But it's pulled down
because they sink due to their density and they're
pul l ed further by the nmagnets that are used in the
assay.

Q Now, you tal ked about how the capture
probes coul d sonetinmes be referred to as bait. Do
you recall that?

A. They're sonetines referred to as baits in
the literature, and | think they're referred to
here in Paragraph 77.

Q Have you ever heard those probes or baits
referred to in the literature as "pull-down
pr obes" ?

A. Possibly, yes.

Q Wy do you say "possibly, yes"?

A It's not atermthat imediately cones to
mnd. But again, |"'msure it's referred to.

Peopl e use lots of terns in the bionedica
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literature to refer to things. And |'msure

sonebody sonewhere called them "pull-down probes."”
Q And why woul d soneone refer to them as
"pul | -down probes"?
MR. KRAUSE: (bjection to form
A. So | can't speculate in any particul ar
assay why one might refer to themas "pull-down
probes. "

In the context of the exanple | provide
here at a high level, if they are probes in
solution and if they are biotinylated and if they
are caught in magnetic beads and they are pulled
down through the action of the magnetic field,
then one mght in that instance refer to them as
"pul | -down probes."

But in any particular reference, |
couldn't coment as to why soneone m ght use that
term

MR. WALTER Do we need to go off the
record? | saw that a note was passed to the
vi deogr apher.

MR NAINI: | just asked how nmuch tine we
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have been on the record. | didn't want to

I nterrupt you.
MR. WALTER  Ckay.
Q Now, these baits or pull-down probes
you' ve been tal ki ng about, how | ong are those
typically in terns of the nunber of nucl eotides?
MR. KRAUSE: (bjection to form
A. Sitting here today, | couldn't tell you
how | ong peopl e nmake particular baits. It would
depend on the particular application. It would
depend on the laboratory conditions. It would
depend on a whole variety of factors.
| " ve probably seen situations where people
use conbi nations of biotinylated and ot her probes
that are ligated together. There are all sorts of
t hi ngs people could do. | don't know how one
woul d determ ne the typical range. Sitting here
today, | couldn't tell you what that woul d be.
Q You' ve been working with the -- you've
been famliar with pull-down probes since the
2000s. Right?

MR. KRAUSE: (bjection to form
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A | think | first sawthemin the md 2000s.

Yes. But | couldn't tell you accurately at which
date they first cane to ny attention.

Q I'mnot going to ever ask you for an exact
dat e.

But | guess ny next question is, in the
roughly 15 to 20 years since you' ve been famliar
with them what's the shortest probe I ength you' ve
seen in the literature that comes to m nd?

A. Sitting here today, | couldn't tell you
honestly. It's not sonmething | reviewed preparing
for today. It's not something | often think
about. It's one of those things that |I would
think about in a particular context if | were
doing a very specific experinent.

Q What's the shortest probe you've ever
desi gned?

MR. KRAUSE: (bjection to form

A. Honestly, | couldn't say. Again, it would
depend on the reaction conditions I was going to
try to use. |'ve designed probably tens of

t housands of PCR prinmers to use as capture probes.
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There woul d be a range in sizes, again,

dependi ng on reaction conditions. | couldn't tell
you what the shortest PCR prinmer would be.
Probably 15 or so bases, but | wouldn't stand
behind that. Typically a bit longer. It would
real ly depend on ny application.

Q Have you ever designed a PCR priner that
was only a single nucleotide |ong?

A. That woul dn't have nuch specificity, so
there wouldn't be really a point in doing that. |
al so don't think the polynerase would bind to it
and extend, but |'mnot sure.

Q How about a sol ution-based hybridization
probe? Have you ever designed a sol ution-based
hybri di zati on capture probe that was only a single
nucl eoti de | ong?

A. Again, it wouldn't have good specificity.
There woul dn't be a purpose in doing that, at
| east not that | can think of.

Q Okay. Now, with regard to the '394
patent, you don't identify any anticipatory

ref erence?
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A | don't believe | do. | believe the

argunment | nmeke is that Leary is rendered obvious
in the context of the clains of the '394.

And | believe that sinply because in the
final stages -- if | recall the argunent | laid
out, that Leary doesn't do sequencing of those
final products.

But as | present in ny declaration, it
woul d have been obvious to one of ordinary skil
in the art that if one had DNA fragnents and one
had sequenced themin Step 2, one could sequence
them i n subsequent steps.

Q You participated in the prior art search
for the '394 patent. Correct?

A | believe | did. Yes.

Q Okay. And you didn't find any reports of
anyone practicing the invention as clained in the
clainms of the '394 patent prior to the priority
date. Correct?

MR. KRAUSE: Objection to form

A. So that's not true. | found -- and I |ist

these and laid out exanples. So the first is
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Leary, where Leary practices the clains of the
‘394 patent fromthe perspective of a person of
ordinary skill in the art.

And C ai m Nunber 2 or G ound Number 2, to
denonstrate the use of sequencing | included Ley.
And Ground 3, | conbined Leary with Chan and Liao
in the context of what one of ordinary skill in
the art would do to denonstrate that these nethods
were well known as of 2013.

Q You didn't find any single literature
reference that disclosed all of the claimelenents
of Caim1 of the '394 patent as arranged in the
claim Correct?

MR. KRAUSE: (Objection to form

A. Absolutely not. The clearest exanple is
Leary, which discloses each and every el enent when
vi ewed through the context of a person of ordinary
skill in the art.

In the context of ny understandi ng of
antici patory anal yses, Leary does -- ny opinion
was Leary doesn't fully anticipate it because

Leary doesn't perform sequencing on the final

191
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pr oducts.

But again, it's obvious because one of
ordinary skill in the art as of 2013 woul d have
under stood that sequencing could be used pretty
broadl y.

So you know, | nmentioned earlier | got the
first DNA sequencer, next-generation sequencer at
Dana- Farber. And as of 2013, we were noving
al nost all of our assays to sequenci ng-based
assays.

So the use of sequenci ng was not somet hi ng
that was -- if that's the only el ement m ssing
from Leary, turning a sequencer on that you can
buy froma comerci al vendor doesn't seemto neet
the criteria of an invention.

Q Okay. You don't find anybody out there in
the prior art prior to the priority date who
actually did all of the elenents as arranged in
the claimreported in a single literature
reference. Right?

MR. KRAUSE: (Objection to form

A. So Leary fully renders all the clains
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obvious. And | lay that out in ny declaration

Leary doesn't perform sequencing, SO
couldn't use it as an anticipatory reference.

But agai n, ny understandi ng of obvi ousness
is that one should view this through the lens of a
person of ordinary skill in the art.

And if there's any deficiency in that
analysis, | also provide references to Leary in
conbination wth Ley or Leary in conbination with
Chan and Liao to denonstrate that these clains are
obvi ous.

Q You believe it would have been obvi ous and
natural to performthat third sequencing assay?

MR. KRAUSE: (Objection to form

A. A person of ordinary skill in the art as
of 2013 woul d have understood that one could
easily use sequencing. |In the context -- so
Leary -- sorry.

The patent clains are sort of agnostic to
the particular application area. But one of the
nost obvious is the use in cancer profiling.
That's what |'mvery famliar wth.
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And by 2013, given where the cost of

sequenci ng had cone, the use of a targeted panel
to nmonitor tunor devel opnent and progression,
agai n, woul d have been obvious. It was the sort
of thing that a |ot of people were discussing
doi ng, had done. And the various references we
poi nt to show that kind of analysis.

So turning a sequencer on is a pretty
obvious thing to do if you have a bunch of DNA.

Q GCkay. Wuld that have been obvious in

February of 2010 when Leary was published?

MR. KRAUSE: (bjection to form

A. If | looked at the Leary reference in

2010, | would have said Leary could easily have
sequenced the DNA in the third step. But also
| ooking at the analysis that Leary perforned, |'ve
realized that Leary probably woul dn't have to do
t hat .

On the other hand, one of the things that
woul d have been obvious to soneone in 2010, since
Leary used the size of the PCR products in

subsequent Steps 3 through 7 or 2 through 7
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dependi ng on how you count, because he | ooked at

seven different tine points, it would have been
obvious to one of ordinary skill in the art that
if the size of one of those bands had changed,

t hat he woul d have sequenced t hose.

Because the first question you woul d ask
isif -- if I have an assay that tells nme what's
t here based on the PCR assay he had al ready
optim zed, you don't need to sequence.

But if sonething changed in 2010, 2011,
sonmebody woul d have sequenced those to figure out
what was there.

Q Do you have any expl anation as to why
Leary didn't performthat third sequenci ng assay?

A. Because he probably didn't feel he needed
to at the tine. He had already sequenced the
fragnent. He knew what the sequence was. And if
the size of the fragnents didn't change, then
determ ning their sequence -- he already knew the
sequence.

I n designing these | aboratory assays,

there are a lot of factors that go into it, go
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into each one of them And at that nonent in tine
for whatever reason he didn't -- he may have felt
he didn't need to.

But given the fact that Leary -- so Leary
was working with Victor Vel achescu at Hopki ns.

Ri ght? They were sequencing all kinds of stuff.

It woul d have been obvious to Victor that
I f he had any doubt about what appeared there, he
woul d have turned on the sequencer.

Q GCkay. Now, you stated that he had al ready
sequenced a fragnent, so he didn't feel he needed
to.

Can you explain why the fact that he had
previ ously sequenced the fragnment neant he didn't
need to do the third sequenci ng assay?

MR. KRAUSE: (Objection to form

A. So | can't speculate as to what drove the
decision. M best guess is that having sequenced
the DNA -- so renenber, Leary is using PCR to
capture specific elenments of the tunor DNA for
subsequent anal ysi s.

Those PCR priners capture specific

196
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regions. They're designed to capture themof a

specific size.

The size of those fragnments was determ ned
in the second assay with the second nucleic acid
subset fromthe second nucleic acid sanple.

The sequence of those was determ ned. So
i f you think about this, we have a piece of this
genone where a pol ynorphi smexists. In Leary,
they' re transl ocati ons.

One primer binds on one side, one priner
bi nds on the other side, and there are
pol ynor phi snms that exist that capture part of two
di fferent chronosones.

If Leary were to take those sanme PCR
capture priners and apply themto your DNA -- and
hopefully you don't have cancer or the specific
cancers he analyzed -- those PCR priners woul d
yield no product.

So if the patient were tunor free, there
woul d be no product. |If the PCR anplified the
fragnment and captured it, if that fragnent size

did not change, then with a high degree of
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confidence Leary would be able to say it's the

same transl ocation

| f the fragnent size dramatically changed,
then I would assune that Leary would go back and
sequence it just to figure out what happened.

But in many of these clinical
applications, as we tal ked about earlier, the
exact break point can be nuch less informative
than the fact that we have a translocation

And I'Il point you again to the exanple of
mul ti ple nyel oma where one of the translocations
that's inportant to identify is at t(4;14), a
transl ocati on between chronosones 4 and 14.

And | ooking at those t(4;14)
transl ocations, if they appear, they appear. And
that's probably what Leary felt he needed to
know -- sorry, she; it's Rebecca -- what she felt
she needed to know.

So again, | can't speculate as to her full
reasoning, but | can provide an interpretation as
to why | think it's reasonable for her not to have

perfornmed that sequencing step.
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Q Okay. Let's goto Figure 4 of Leary, in

particul ar 4A

You understand that the gels in Figure 4A
are show ng the PCR products froma chronosonal
rearrangenent in each of two patients obtained by
doi ng PCR on cel |l -free DNA?

A. So Figure 4A actually shows what woul d
correspond to two different sanples or two
different time points. 1In each, there is a
patient tunor sanple, which is shown in the first
colum. So there are two different patients,
HX402 and HX403. They are show ng --

Q Let nme stop you right there.

So these were two patients, not two tine
points. Right?

A. There are two things going on here. HX402
and HX403 are, | believe, tw different patients.
So those are the patient identifiers.

There's al so a tunor sanple and a plasm
sanple. And if you understand how scientific
papers are witten, what one really wants to do is

denonstrate what you're nmeasuring.

www.LexitasLegal.com/Premier  Lexitas 888-267-1200

Personalis EX2018




10

11

12

13

14

15

16

17

18

19

20

21

22

John Quackenbush - September 21, 2023

200

So if you renmenber, what Leary identifies
in her work is a translocation based on
whol e- genone sequenci ng of the patient tunor.

That translocation, there were two. And one is a
chronosone 4, chronosone 8 rearrangenent.

And what she identifies is a product of a
specific size. The second one -- and it could be
a concurrent plasma sanple. |1'mnot sure. Again,
|"d have to read this in nore detail.

But what she's showing is that it has the
same size. So again, based on what a person of
ordinary skill in the art would understand is that
those two captured fragnents are the sane.

And she sequences the captured fragnent at
| east at the first tinme point using Sanger
sequencing to determne the specific break point.

In patient 403, they don't have the
chronosone 8 rearrangenent, but they appear to
have a chronobsone 16 internal rearrangenent, which
|"massumng -- and again, |'d have to read this
In nore detail, but I'massumng is probably nost
|ikely a deletion in chronosone 16, noving
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fragnents that should be -- noving pieces of the
chronmosone that shoul d be separated cl oser
t oget her.

And again, what this is denonstrating in
the first colum of HX403 is a first sanple from
the patient that was subjected to the whol e- genone
sequenci ng assay and then the second sanpl e
show ng this as the sanme size, reflecting that
chronpbsone 16 rearrangenent.

So it's showi ng that what was found in
whol e- genonme sequenci ng can be replicated in the
second sanple and that the product sizes are the
same. G ven how PCR works, it indicates they are
goi ng to have the same sequence.

Q Now, for HX402, the chronopsone 4 to 8
rearrangenent was anal yzed. Correct?
A. So they anal yzed both, both the chronosone
4, 8 rearrangenent and the chronosone --
believe -- again, I'd have to read this in
detail -- and the chronobsone 16 rearrangenent.
But it appears to ne that since patient

402 didn't have the chronpsone 16 i nternal

201
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rearrangenent, nothing appeared as if they were

normal for chronosone 16.

In the sane way, patient 403 | believe was
tested for both rearrangenents but only exhibited
in their tunor sanple, their plasma sanple, what
appeared in their primry tunmor sanple.

And again, if you |ook at Panel B, what
Leary clearly shows is that she repeated these
anal yses at multiple tinme points.

And again, | sort of love this analysis
where -- this is a patient with col on cancer.
They had a col ectony, so the prinmary tunor was
renoved. The anount of DNA in plasma drops. And
then the tunor starts to recur, probably distant
net ast ases. The patient receives chenot herapy,
and subsequently the | evel of tunor DNA drops.

Q Now, in Leary you contend that the PCR
products fromthe plasna were subsequently
sequenced by Sanger sequencing. Correct?

A. | believe that's what Leary descri bes.

Yes.

Q Now, Leary didn't use next-generation
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sequenci ng for that sequencing of the PCR product

fromthe plasm sanple. Right?

A. | don't believe Leary did. Again, | can
| ook through the nethods, but | believe that Leary
used Sanger sequenci ng.

But | also don't recall any limtation
laid out in the clainms of the '394 patent that
requi red next-generation sequenci ng, massively
paral | el sequenci ng, or whol e-genone sequenci ng
beyond the first -- the initial steps of the
anal ysi s.

Q Do you have any explanation for why Leary
didn't use any of the next-generation sequencing
platforns that were avail abl e, such as 454,

[I'lum na, or SOLiD?

MR. KRAUSE: (Objection to form calls for
specul ati on.

A. | can't speculate as to why she nay have
made a particular choice. It could be that it was
sinply the easiest thing to do.

It could be that, given the fact there

wasn't a huge nunber of PCR products that she
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want ed to sequence that had been captured fromthe
tunor genone, that it m ght not have been
cost-effective for her. It may have been easier.
It may have been faster.

|"mnot really sure. | don't know what
facilities they had available in their lab or at
the university at the tine.

MR WALTER All right. Wy don't we take
a break.

THE VI DEOGRAPHER: The tinme is 3:43.
We're off the record.

(Recess, 3:43 p.m to 3:56 p.m)

THE VI DEOGRAPHER: The tine is 3:56.
W' re back on the record.
BY MR WALTER

Q Dr. Quackenbush, let's go back to the '394
i nstitution decision.

A. | have it.

Q Now, were you aware that at the end of
this institution decision there was a concurring
opi ni on?

A. | believe | saw that, but | don't recal
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what it said.

Q Okay. Let's take a look at that now. And
take a | ook at the |ast page on page 45.

The concurring opinion at the end states,
"Based on the disclosures in the '394 patent
speci fication noted above, | would have
prelimnarily interpreted capture probe as
enconpassi ng nucleic acid structures as snmall on
one nucl eotide that may but are not required to
i nclude linkers on |abels.” Do you see that?

A. | see where it says that. Yes.

Q Okay. | think it was a typo. | think it
was neant to say "as small as one nucl eotide.”

Assum ng that's the case, do you agree
this woul d be an appropriate construction for
"capture probe" in the context of the '394 and
' 033 patents?

A. So the passage you read says that that
woul d have been the author of this concurring
opinion's prelimnary interpretation.

And then in the previous paragraph, it

points out that yet the patent owner does not at
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this stage grapple with such disclosures inits

patent, the idea that it could have included even
a single nucleotide, and instead appears to urge a
construction that is at once divorced from any
structural aspects of a capture probe as

defined -- described in the specification and is

i nstead forcing -- focused on inporting a negative
functional feature that capture probes allegedly
excl ude nucleic acid sequences if they are used or
I ntended to use as priners for PCR

| see no adequate support at present to
justify the narrow i nterpretati on advanced by the
pat ent owner.

So | think he or she is calling out the
fact that this is very broad, very vague, and
could potentially include a single nucleic acid.

Al t hough, as she described previously in this
patent | tal ked about, doesn't talk at all about
t he conditions under which any particul ar
limtation on the probes mght or mght not be
vi abl e.

Q You reviewed the specification of the
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patents. Right?

A. Yes, | have.

Q Having reviewed the specification and now
having taken a | ook at the concurrence, would you
construe "capture probe" to enconpass
nucl eotide -- nucleic acid structures that consi st
of just a single nucleotide?

MR. KRAUSE: (bjection to form

A. Wul d you repeat the question, please?

Q Having reviewed the specification and now
havi ng taken a | ook at the concurrence, would you
construe "capture probe" to enconpass a nucleic
acid structure that consists of just a single
nucl eot i de?

MR. KRAUSE: Sane obj ecti ons.

A. So | can understand how a reasonabl e
person woul d see the broad, vague description of
"capture probe" that's provided in the
specification of the '394 patent as not -- as
attenpting to avoid any kind of limtation of what
a capture probe is.

There's no description at all about the
www.LexitasLegal.com/Premier  Lexitas 888-267-1200

Personalis EX2018




10

11

12

13

14

15

16

17

18

19

20

21

22

John Quackenbush - September 21, 2023

| ength or conditions under which these capture
probes woul d potentially operate.

Earlier you were asking ne about |ength of
capture probes. And as | nentioned, the | ength of
any kind of effective DNA hybridization probe is
going to depend on a lot of factors.

| don't think |I tal ked about all of them
but tenperature, salt concentration, a whole bunch
of different things.

And ot her than sort of a vague nention of
a capture probe, there's no real description of
what the limtations are.

So a reasonabl e person could read this and
see it as potentially enconpassing even a single
nucl eoti de because, as we know, a single
nucl eoti de woul d hybridize to its conpl enentary
sequence.

If I put on -- if I look at this through
t he perspective of a person of ordinary skill in
the art, it would be hard for ne to i magine a
si ngl e nucl eoti de.

But again, there's al nbst no gui dance from

208
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the definition of "capture probes” that tells ne

anything. But obviously in reading this,

i ncluding elenents |ike using probe sets, the fact
that the probe sets have to hybridize, and that

t he capture probes can include things |ike bar
codes, it really sort of drives hone the fact that
at the very least they would include PCR priners
as capture probes.

So, you know, | would agree wth this
concurring opinion in that there's not really in
it an exclusion of PCR priners. But | don't
know -- it's hard for ne to interpret what the
actual scope of what's clained or what's descri bed
here is.

Q Do you understand with reasonabl e
certainty what "capture probe" neans in the
context of the '394 and ' 033 patents?

MR. KRAUSE: (bjection to form

A. To the extent that Leary renders the '394
pat ent obvious, Leary's PCR priners are capture
probes that neet the definition laid out in

Colum 31, in the top of Columm 32, as to a

www.LexitasLegal.com/Premier  Lexitas 888-267-1200

Personalis EX2018




10

11

12

13

14

15

16

17

18

19

20

21

22

John Quackenbush - September 21, 2023

210
capture probe, consistent with the determ nation

at least laid out in this concurring opinion of
t he neani ng of "capture probe.”

Q And agai n, having reviewed the
speci fication and the concurrence, would you agree
that the definition adopted by the concurrence for
"capture probe" is appropriate in the context of
the '394 and ' 033 patents?

MR. KRAUSE: (bjection to form

A. So which definition in particular?

Q Capture probe enconpasses nucleic acid
structures as snmall as one nucl eotide that may but
are not required to include linkers and | abel s?

A. So | don't believe that's actually the
definition adopted by the author of this
concurring opinion

It says, "Based on the disclosures of the
' 394 patent specification noted above, | would
have prelimnarily interpreted capture probe as
enconpassi ng nucleic acid structures as snall as
one nucl eotide that may but are not required to

i nclude |linkers and | abels.™
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So you may read that differently than I

do. | don't read that as a defining definition of
a capture probe being a single nucleotide in
| engt h.

Q I didn't say it was. | said it was a
definition that allowed for it to enconpass
structures that were only a single nucleotide and
not hi ng el se.

Wul d you say that a capture probe within
the context of the '394 and '033 patents could be
a single nucleotide and not hi ng el se?

MR. KRAUSE: (bject to the form

A. | don't believe that's what you asked ne.

But if that's what you're asking now, |
woul d say that that interpretation as a person of
ordinary skill in the art does not nmake sense.

| will also say that the definition laid
out in Colum 31 is vague enough that | don't know
what the boundaries are. But as | stated earlier,
if we read the definition laid out in Colum 31,
It definitely enconpasses Leary's PCR capture

probes that were designed after an anal ysis that
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had fol |l owed his whol e-genone sequenci ng.

Q Is the prelimnary interpretation offered
in the concurrence a valid interpretation of
"capture probe"?

MR. KRAUSE: (bjection to form

A. So the author of this concurring opinion
actually provides a great deal of detail. And I
have concentrated -- supporting his or her
concl usi ons.

And hi gher up on the sane page, it
actually refers to Colum 31. So |I've spent a | ot
of time tal king about Columm 31.

The aut hor points to Columm 41, lines 32
to 36, where it reads, "The capture probes,
primers, |abels, and/or beads nay conprise one or
nore nucl eoti des. "

So the capture probes nay conprise one or
nore nucl eotides. The author of this concurring
opi nion provides a great deal of analysis talKking
about the failure to disclose any sorts of
conditions that m ght be used or that m ght be

envi sioned as being used in these -- in the assays
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t hat are cl ai ned.

And again, it doesn't seemlogical to ne
t hat one woul d design a capture probe that was one
nucl eotide in length. | can't understand how a
one-nucl eoti de capture probe would be specific to
any particular nutations or pol ynorphi sns that one
woul d want to anal yze.

But based on the way this witten
description is presented, there are no limtations
laid out in Colum 31

And in Colum 41, the patent owners
actually explicitly say that it could include one
nucl eoti de -- one or nore nucl eoti des.

So | can understand how soneone readi ng
this m ght have reached the prelimnary
interpretation that a capture probe could
enconpass one nucl eoti de.

O her than saying that he or she concurs,
| agree with the majority, and based on the
prelimnary record that one reasonable
Interpretation of "capture probe" enconpasses, at

a mninmum PCR prinmer capture probes and
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sol uti on-based hybridi zati on capture probes.

However, | find that the '394 patent's
di sclosure is significantly broader than the
interpretation put forward by the majority.

| think the author of this is westling
with the sane vagueness that appears in Colum 31
and Col umm 41.

Q WIIl you offer an opinion in this case
that you think a POSA woul d adopt the prelimnary
i nterpretation offered in the concurrence?

MR. KRAUSE: (bjection to form

A. | don't see any reason why | would nake an
argunment about a prelimnary interpretation.

My anal ysis is based on an obvi ousness
anal ysis derived from exam ning Leary and
conparing Leary to the clains of the '394 patent.

As this patent exam ner points out, the
capture probes clearly include, at a m ninum PCR
primer capture probes and sol ution-based
hybri di zati on probes.

| don't know what the limtations are as

to the construction of those probes because we

214
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were not provided any gui dance.

| will say that if the patent board asks
me to performthe analysis with a different
i nterpretation of "capture probes,” |'d be happy
to do that.
Q You' re aware of the phenonmenon of
circulating tunor DNA?
A. Yes, | am
Q Do you have an understandi ng of how big
those fragnments of circulating tunor DNA are?
A. So circulating cell-free DNA i ndependent
of source has a range of different sizes.
My understanding is that the average size
of circulating cell-free DNA is about 160
nucl eotides. The reason for that is it really
cones fromthe structural elenents of the genone
where DNA is wapped around proteins called
hi stones and the average length or the average
circunference of a histone in DNA bases is about
160.
So the typical size -- and again, there's

distribution. But the typical size of circulating
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cell-free DNA, tunor or otherw se, is about
160 bases.

Q And are you famliar with the SOLi D
sequenci ng pl atforn?

A. Yes. The SOLi D sequencer was devel oped by
Applied Biosystens. And it used -- rather than
sequenci ng by synthesis, it was technol ogy based
on sequencing by ligation in which a series of
probes -- | think they were four bases in
| ength -- were hybridized to and |igated --
hybri di zed to DNA and |igated together to produce
a signal.

And this was done sequentially with
primers that differed in length to create
different offsets for the fornmer hybridizations.

That's ny best recollection of the
technol ogy today. There could be details that
|"ve gotten wong, since that technol ogy has been
off the market for quite sone tine.

Q And do you know what the read length is in
t he SCLi D sequenci ng pl atfornf

A. It changed over tine. Sitting here today,
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| couldn't tell you what the range was.

Q Do you know what it was in 2010 when the
Leary paper was published?

A. Sitting here today, | couldn't tell you
how | ong that sequencing was -- how |l ong that --
t he sequenci ng reads were.

Q Do you know what sequencing platform Leary
used for the sequencing that you contend is
whol e- genone sequenci ng?

MR. KRAUSE: (bjection to form

A. So you'll recall that Leary used
whol e- genonme sequencing for their solid tunor
sanples. These were the -- sorry. For the DNA
derived fromtheir primary tunor sanples.

These were 1.4 kil obase fragnents. And as
descri bed on page 5 of the Leary paper in the
ri ght-hand col um about two-thirds of the way
down, they tal k about performng SOLiD |ibrary
preparati on and sequenci ng. They provide sone
details of the SOLi D sequencing platform
One of the things | forgot is the
dye- based approach and their col or-based way of
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generating sequence.

It's described here in some detail in the
first paragraph of this subsection, and then says
for these 1.4 kil obase fragnents that were
mat e- pai red and sequenced, all 25 base pair tags,
bot h individual tag and nate-paired tag anal yses
were required to match the referenced genone
uni quely and wi t hout m snmatches.

So I'"'massumng that for their
whol e- genone shot gun sequenci ng or whol e- genone
sequenci ng, they used SOLi D and generated 25 base
pair fragments.

Q 25 base pair reads?
A. 25 base pair reads. |I'msorry. Fromboth
ends of the DNA

MR. WALTER  Let's mark this as 2017.

(Exhi bit 2017 marked for identification)

Q I've handed you a docunent that's been
mar ked as Exhibit 2017. It's entitled
"Next - Gener ati on Sequenci ng Technol ogi es and
Applications for Human Genetic Hi story and
Forensics."
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Have you seen this one before?

A. | don't recall seeing it. | don't believe
| -- since it's got a new exhibit nunber, | don't
recall citing it in either of the two
declarations. | may have seen it in the past, but
it's not sonething | reviewed in preparation for
ny testinony today.

Q You don't recall having seen any portion
of this in the past?

MR. KRAUSE: (bjection to the form

A. Sitting here today, | don't recall.

Again, this is not a docunent | used in
preparation -- | reviewed in preparation for

com ng here today. | may have seen it, | may not
have seen it. | sinply don't recall

Q Are you famliar with the mate-pair
sequenci ng approach that was used in Leary?

A. Mate-pair sequencing invol ves sequencing
of both ends of a DNA fragnent. That's why
they're referred to as mate pairs.

One of the things that's typically done is
those mate pairs are |inked conputationally.
www.LexitasLegal.com/Premier  Lexitas 888-267-1200

Personalis EX2018




10

11

12

13

14

15

16

17

18

19

20

21

22

John Quackenbush - September 21, 2023

220
Again, there are different inplenentations of it,

but they tend to be |inked conputationally.

And one of the reasons they're useful for
i denti fying translocation pol ynorphisns, as Leary
does, is that she's able to see that the two ends
of those fragnents map to different regions of the
genone.

She woul d expect themto map to regions
that are about 1.4 kil obases apart. And
consequently, she would be able to detect
deletions or insertions in chronosones if the
di stance between them changed, or transl ocations
if the mate pairs map to different chronosones.

Q So that's one reason why a nate-pair
sequencing was used in the Leary reference.

Are there any ot her reasons why soneone
woul d want to utilize a mate-pair sequencing
appr oach?

A. There are lots of potential reasons why
one m ght use mate-pair sequencing. | would
hesitate to |ist them because | would probably

mss a lot or forget a lot.
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But mate pairs -- sequencing of paired

ends, it's often referred to as paired-end
sequenci ng. Sequenci ng of paired ends of DNA
fragnents is an approach to generating sequence
data that has a | ong history.

One of the things -- | nmean, it was used
in sequencing all different sorts of DNA fragnents
in libraries in the context of sequencing the
human genone.

Q Al right. Let's take a |ook at Figure 2
of this figure. Excuse nme. O this paper of
Exhibit 2017. It's entitled "Principles for
Construction of Mate Pair Sequencing Libraries.™

A. I'"'msorry. Looking at Table 27

Q Figure 2.

A. Yes.

Q And you see on the right-hand side in
Panel C there's a description of the procedure for
generating a mate-pair sequencing library for the
SOLiD platforn? Do you see that?

A. Yeah. There's little cartoon schematic

show ng t he process.
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Q Are you famliar with that process?

A. In general ternms, yes. 1|'d actually want
to probably reviewthis if we were going to have a
detail ed discussion. But in general, yes.

Q Ckay. So let's just walk through it. You
started out with doubl e-stranded DNA nol ecul es at
the top in Step 1.

A. So the figure legend tells ne in her
analysis, in Berglund' s analysis, that the SOLi D
process at least in the first few steps is the
same as the process for Roche 454 sequenci ng.

And Roche 454 sequencing starts with
original fragments which are shown up at the top
as essentially doubl e-stranded fragnents, although
Step 2 tal ks about end repair. So there could be
over hangi ng nucl eoti des on the ends of these
fragnents.

Q Al right. In Step 2, you introduce an
adapter, one of which includes a biotin nolecule.
s that right?

MR, KRAUSE: (Objection to form

A. So original fragnents, one, are end
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repaired wth unl abel ed nucl eoti des, and biotin

| abel ed circul arization adapters CA are ligated to
the fragment ends. So that's what Berglund is
telling us happens in Step 2.
Q And for the SCLi D, those adapters that are
| abeled as IA. Right?
MR. KRAUSE: bject to form
A. So | believe they refer to them here as
I nternal adapters and consequently refer to them
as | A
Q And then in Step 3, the doubl e-stranded
nol ecul es with the adapters are circul arized, and
there is a biotin nolecule at the junction. Do
you see that?
MR. KRAUSE: (Object to the form
A. So in Step 3 after circularization 3, so
it's circularized. And in the circularization
process, the two what are referred to in SCLi D as
the internal adapters get ligated together. It
forms a circular doubl e-stranded DNA fragnent.
And at the conjunction of the two interna

adapters -- and earlier we tal ked about just
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I nternal adapters being ligated on their other

el ements of those adapters.

But in -- sorry. Anyway, where those two
i nternal adapters are ligated on, there is a
bi otin nol ecul e attached. Yes.

Q And then the circul arized nol ecul es that
are prepared in Step 3, those are fragnented.
Correct?

MR. KRAUSE: bject to the form

A. So ny interpretation of what Berglund is
describing is based solely on what's presented in
the figure legend for Figure 2. And because this
is the third of three anal yses that she's
descri bing, she sinply says -- again, referring
back to the Roche 454 -- that after
circularization to fragnentation an affinity
purification occurs.

And so we're told the DNA is fragnented,
al t hough there's no description in the figure
| egend for how that fragnentation is carried out.
|'d be happy, if it becones relevant for

the rest of our discussion, to try to understand
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how t hat fragnentation has occurred, whether it's
t hrough enzymatic action or physical shearing or
sonme ot her technique.

Sitting here today, | can't tell you. Al
| can tell you is she describes this, the
transition fromStep 3 to Step 4, as involving a
fragnentati on

Q So you take the circularized DNA and you
fragnent it. Correct?

A. That's what she's describing. Yes.

Q And then you capture the fragnents that
i nclude the biotin nolecule. Correct?

MR. KRAUSE: (bject to the form

A. So | believe the phrase she actually uses
Is "affinity purification.” So she's using the
affinity or she's describing the affinity between
biotin and streptavidin as being necessary for
purifying those fragnented el enents.

Q Actually, she uses "affinity capture.”
Ri ght ?

A. Actually, it says right here "affinity

purification and |ibrary adapters.”

225
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Q Okay. In the panel above where she's

referring us to -- she refers to "affinity
capture."” Right?

MR. KRAUSE: (bject to the form

A Al right. So it says, "Preparation of
SOLiD mate-pair libraries Steps 1 through 4 are
anal ogous with preparati on of Roche 454 paired in
libraries with a biotin | abeled internal adapter
and two sequenci ng adapters, Pl and P2."

So if I look back at 454, it's Col um B,
preparation of Roche 454 paired in libraries.
These are called paired end but are based on the
same principle as the mate-pair |ibraries and
ot her technol ogi es.

Original fragnents are won and repaired
wi t h unl abel ed nucl eoti des and bi oti nyl ated
circul ari zati on adapters.

So Roche refers to themas circularization
adapters -- SOLiD refers to themor ABI refers to
themas internal adapters -- are ligated to the
fragnent ends, 2.

After circularization, 3, fragnentation
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and affinity purification, |library adapters are

ligated to the new fragnment ends.
So | don't see the "affinity capture” in
t he description of 454 or SOLi D.

Q Al right. That affinity capture, what
you understand that to be referring to is
capturing the fragnents fromthe circul ari zed DNA
that have the biotin using streptavidin. Correct?

MR. KRAUSE: (bjection to the form

A. So again, in the 454 description there's
no -- the SOLi D description refers me to 454. 454
says "affinity purification.”

Q What do you understand that to be
referring to?

A. Using streptavidin biotin to purify these
fragments fromthe reaction.

Q The fragnments you're tal king about, the
fragnents that result from fragnmentation of the
circularized DNA. Correct?

MR. KRAUSE: Object to the form

A. That seens to be the -- so it's

purification of these particular elenents of the
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sequencing library.

| think I understand what you're trying to
get to, that -- you keep referring to it as
"capture,” although she refers to it as "affinity
purification.”

And you're really driving honme the point
that | nade earlier, that if we call it
"capture" -- and | don't see her calling it
"capture,"” although you continue to do so.

| f you can point nme to where she calls
this in the 454 to SOLi D description "capture," |
don't know.

But in this context if you call that
"purification capture,” that's different than the
capture that's referred to in the '394 patent.

And if we |l ook at that --

Q I don't --
A. No, no, no. Please.

If we ook at that, there are exanpl es of
capture probes being used in sone of the other
references. And |I'd have to go back and | ook at

t hem
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So if you make the argunent that PCR-based
capture doesn't sonehow neet the limtations of
capture probes and the institutional decision, at
| east the concurring decision, the concurring
opi nion says they clearly fall within the domain
of capture probes.

| provide other references that use
hybri di zati on- based capture probes, and | believe
nost of them use streptavidin and biotin.

So as Manmanova and Mertes point out, there
are lots of different strategies for capture. In
this context, we -- we could agree to call this
capture, although this is a different kind of
capture than the capture that's being carried out
in Claiml of the '394 patent.

MR. WALTER: Ckay. That was nonresponsive
and unfortunately a waste of tine.

MR. KRAUSE: W object to that
characterization. | know you di sagree.

MR WALTER.  Ckay.

A. Well, you keep on saying "capture probes."

And it doesn't say that. O capture -- | don't

229
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know -- it says "affinity purification." You keep

on changi ng the | anguage and aski ng ne about
things that aren't here. So |I'mdoing nmy very
best to interpret what you're asking.

Two or three tinmes you' ve said sonething
about "capture," and it says "affinity
purification."

Q The affinity purification that's being
referred to, that involves the binding of the
biotin to a streptavidin and then the coll ection
of the fragnents of DNA that include the biotin
and have bound to the streptavidin. Correct?

MR. KRAUSE: bjection to the form

Q That's what you understand that to refer
to?

MR. KRAUSE: Sane objection.

A. So you're asking ne to sit here today and
to read a figure caption for a cartoon providing a
hi gh-1 evel overview of three different mate-pair
pai red-end sequencing strategies that are | aid out
in a reference | haven't reviewed.

If you'd like, I'"mnore than happy to take
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t he next hour and read this docunent end to end

and provide a detail ed anal ysis and answer your
guestions. It's not really fair to ask ne to
provi de detailed answers to a docunent that I
don't recall seeing -- and if | sawit, it was
some tinme ago -- and that | don't cite in any of
ny decl arati ons.

Q Do you --

A. So you're asking nme about in this cartoon
t he binding of the biotin.

| can point you to ny report where |I talk
about hybri di zati on-based enri chment strategies.
And one of those involved capture probes that have
biotin and streptavidin. W tal ked about them
earlier as pull-down assays. You asked a |ot of
questi ons about pull-down assays.

This is something different. This is --
we're not -- there's no hybridization of a capture
probe. This is a ligation of an adapter to a DNA
circularization, and then for your sake |I'IlIl call
It capture of that biotin and streptavidin.

You' re asking about howit's renoved from
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solution. [It's an affinity purification.
Typically the way that's done, although |I haven't
read this reference in detail, but typically the
way it's done is by using nmagnetic beads which are
cultured with streptavidin.

Those nagnetic beads are then pulled --
after fragnentation, they're pulled to the side of
t he tube and used -- and the other DNA is el uted,
washed out. And then further |aboratory steps are
carried out, which is what the rest of this
cartoon shows.

Ckay? |1'mgiving you the best answer |
can based on reading a figure caption for a
cartoon figure and a docunent | haven't revi ewed.

Q Do you know how the mate-paired libraries
that were sequenced in the Leary reference on the
SOLi D platform were prepared?

MR. KRAUSE: (bject to the form

A. | don't believe Leary discloses these in
the short nmethod section that appears in the
reference. There is an online nmethod section
whi ch I'm assum ng provides nore detail
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"' massum ng she used a pretty standard

protocol. As of 2010, |I'm not sure exactly what
protocol Applied Biosystens provided with its kit,
so | don't know what kit she used. That's
probably in the online suppl enent.

|'mnot sure. And I'malso -- | didn't
revi ew that because I'mnot sure how that's
germane to whether or not she perforned
whol e- genone sequenci ng, which she clearly did and
which is also -- her approach is also referred to
as whol e- genone sequencing in other
cont enpor aneous r ef er ences.

So, you know, you're asking nme questions
about things that |I didn't review, | don't have
the information to review, and docunents | haven't
seen until 40 m nutes ago.

Q Do you know if the standard protocol for
preparing nate-paired |ibraries for the SOLi D
platformis consistent with what you see in
Figure 2C of Exhibit 2017, the Berglund reference?

MR. KRAUSE: Object to the form

A. So in broad brushstrokes, yes. The
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Ber gl und paper was published in 2011. | haven't

seen this paper until today. | don't know what
version or particular kits or particular assays
Berglund is referring to.

If we're referring back to the Leary
reference, this is a 2010 paper. | don't know if
the mate-pair library protocol was updated between
when she perfornmed her assays in 2010 or 2009 and
when Berglund wote her analysis in 2010.

So | can't answer that question because |
don't have the relevant information sitting in
front of ne.

Q And you didn't investigate how the
mate-paired libraries were prepared in the Leary
reference. Correct?

A. | don't know why | shoul d have
i nvestigated it. Leary tells us she did
whol e- genonme sequenci ng. And whet her or not she
used an Applied Biosystens sequencer or a Roche
454 sequencer or |llum na sequencer seens to
matter | ess than the fact that she did

whol e- genone sequencing using this nmate-pair
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| ibrary strategy or paired-end strategy.

Q This mate-paired approach, you said you
understand it in broad brushes.

In Step 3, you understand that the
circularized DNA is fragnmented and then the
fragments that have the biotin, they're collected
and extracted for subsequent sequencing. You
understand that. R ght?

MR. KRAUSE: bject to the form

A. So typically the DNA is circularized. The
fragments are -- the circular elenents are
fragmented. Again, I'd have to read this to
under stand what nethod for circularization was
used for fragnmentation. | could inmagine
sonication, and | can tell you potentia
advant ages and di sadvant ages of that.

There m ght be Type 2 or Type 3
restriction enzynmes that are included in the
i nternal adapters that are used. | don't know,
sitting here today.

SOLiDis a technology that | think was

di scontinued in -- | don't know. A nunber of
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years ago. So it hasn't been on the market. So

It's not sonething that |'mas intimately famliar
with as | amw th other technologies Iike Illumna
which are still on the market.

| f you are ask nme about details for 454,
ny answer would be the sanme. |It's so |long ago, |
don't renenber all the details. But sonehow the
DNA is fragnented. The circular pieces are
f ragnent ed.

A process they refer to as "affinity
purification"” purifies those, so the biotin wll
bind to streptavidin, use nmagnetic magnets to
attract theminside of the tube, wash everything
el se away, and then performthe subsequent steps.

Q So the sequencing -- let ne ask a
di fferent question.

The fragnments fromthe circul ari zed
nol ecul es that don't include the biotin, those are
di scarded. Correct?

MR. KRAUSE: Object to the form

A. The fragnments that don't include the

biotin are typically discarded. They're not
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carried through the rest of the sequencing assay.

Q The fragnents that are carried through the
sequenci ng assay are the ones that have the
biotin. Correct?

A. No. The fragnents that are carried
t hrough the sequencing reactions are rel eased from
t he biotin.

Q GCkay. The fragnents that are carried
t hrough the sequenci ng assay previously had the
biotin before the sequencing. Correct?

MR. KRAUSE: (bjection to form

A. So the biotin is used in the affinity
purification process. And so those fragnents that
are at the ends -- so those DNA el enents that are
at the ends of the fragnents are circul ari zed and
|l inked to a biotin. The DNA is fragnented;

t hrough what process, | cannot tell you, sitting
her e today.

The biotin allows those fragnents that
have the internal adapters on the ends -- because
remenber, we had DNA with ends. It's now

circularized. The ends of those DNA are now
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avai |l abl e.

So if you ook at the cartoon, it's a
pretty good representati on where we have -- |'1]|
call themthe left fragnent, which is depicted in
green, the internal adapters in kind of a yellow,
and the right fragnent depicted in red.

And then additional sequencing adapters
are attached to those. And that's sort of what
happens in Step 4, if I"mreading this correctly.

Q And so we're not told how big that
nolecule is in Step 3. But a big chunk of that
bl ack origi nal DNA sequence is not going to be
sequenced because it's discarded after the
fragnmentation process. Correct?

MR. KRAUSE: (Object to the form

A. Wether or not the mddle part of that
particul ar nolecule is sequenced in the
application for Leary doesn't really matter.

Leary never clainmed to sequence the entire
fragnents. Leary describes the use of mate-pair
sequencing. So Leary has pieces of DNA that are

1,000 -- approximately 1,400 bases apart.
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She says 50 bases, so |I'l| take her at her

word, although I think she al so describes |ater on
doi ng | onger sequenci ng. Berglund tal ks about 50
to 75 base pair fragnents.

| know that there were inprovenents in
sequenci ng technol ogy probably while Leary was
generating her data. She sequences those. But
j ust because the center of that DNA nol ecul e
wasn't sequenced doesn't nean the correspondi ng
sequence in the genone wasn't determ ned. Because
renmenber, we're sequenci ng ends of many fragnents,
mllions of fragnments, not just those.

And renmenber that if one wanted to cover
that, the entirety of any of those fragnents or as
near as one could get, all one would have to do is
sequence deeper, a technique that was well known
in the art.

So, you know, again, I'mreally trying to
understand what the basis of the question is. For
a particular nolecule, that piece -- the sequence
of that piece is not determ ned, but the

I nterveni ng sequence can very well be sanpled and
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very well be determ ned using the approach that

Leary lays out and using the SOLi D sequenci ng
appr oach.

The reason one does mate and pair
sequencing i s one has additional structural
i nformati on about the genone based on the size of
the fragnments that are sequenced. And that's what
Leary in a very clever way exploits to be able to
I dentify transl ocations.

Q Al right. Let's take a |ook at Leary,
and let's take a | ook at the description of the
approach on page 1. And it states, "The total
anount "

A. Can you tell ne where?

Q The | ast sentence of the first full
paragraph on the right-hand col um.

A. Ckay.

Q It states, "The total amount of genone
base pairs covered by the nate-paired anal ysis,
that is" --

A I'msorry. | lost it. So right-hand

colum -- oh, | have the wong paper. [|I'm
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shifting between papers and |I |ost Leary.

Ckay. | have it now. The right-hand
colum. Ckay. | found it. Sorry about that.

Q "The total anpbunt of genone base pairs
covered by the nmate-pair analysis, that is
di stance between nmate-paired tags tinmes nunber of
mat e- pai red tags was 53.6 gi gabytes per sanple.”

A. G gabases.

Q G gabases.

Do you see that?

A. Yes, | do.

Q So for every mate-pair tag, you are
sequenci ng 50 base pairs. Correct? 25 tines 2.
Ri ght ?

A. | believe that's correct. So Leary
sequences a | arge nunber of sanples. |'d have to
| ook and see what particular sanple this refers
to.

But yes, she generates 4.95 gi gabyte --
gi gabases -- now I'mdoing it -- gigabases of
mappabl e reads per sanple, so about 5 billion base

pai rs of mappabl e sequence reads.
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So she generates a lot nore. 5 billion of

t hose bases are mappable. So her criteria, if |
remenber, is that you can't have a m smatch with
the referenced genone.

So she's throwing out a ot of data to be
conservative. So she generates about 5 billion
bases of mappable reads. And that corresponds to
about 53.6 billion bases of physical DNA fromthe
chronposones or about an ei ghteenfol d physi cal
coverage of the genone.

Q GCkay. That eighteenfold physical coverage
of the genone, that's not stating that you
sequence the genone 18 tines. Right?

MR. KRAUSE: (Object to the form

A. So she's not de novo sequenci ng the genone
to an average depth of coverage of 18. And for
her anal ysis, that wasn't what was required.

What she's | ooking for is translocations.
And so rather than sequencing the entire genone,
she's actually using sonething that's nuch nore
I nformative for her particular application,

transl ocati ons. Because what she's | ooking for
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are two pieces of DNA, each 25 bases in |ength,

that should be 1,400 bases apart. So you should
be able to map them back to the genone and see
they're 1,400 bases apart.

If there are wild differences in the
di stance between them if it's too small there's a
deletion; if it's too big there's an insertion.
| f one maps to chronopsone 8 and the other maps to
chronosone 4, there's a translocation.

So for her particular application that
ei ght eenfol d coverage of physical distance is
what's inportant because that's what she wanted to
i denti fy.

She actually clai med she sequenced an
average of 5 billion base pairs, so nore than
onefol d coverage of the genone. And anyone
skilled in the art would know t hat one could
sinply sequence nore to get deeper coverage and
asynptotically cover the entire genone.

Q Wien she refers to "physical coverage,"”
what is she referring to?

A. So the clones -- soif we were to think --
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you know what, |'m not going to even draw a

pi cture because she has a beautiful diagramin
Figure 1.

So Figure 1 is really useful to understand
what she neans. The DNA fragnents -- and this
shows up in the left-hand colum of Figure 1.

And what you can see is she has a variety
of different DNA fragnents. For illustration
pur poses, she's color-coded these with ends
either -- it looks like red or sort of blue, with
red or blue ends that represent sequences that
woul d map to one chronosone in blue or another
chronosone in red.

So the 25 base pair fragnents are on
either end of a piece of physical DNA that's 1, 400
bases I ong. She maps those back to the genone.

The sequence coverage is going to be if we
take 5 billion base pairs as her nunber, it's
going to be about 1.6-fold coverage based on
sequence. But the physical coverage, so the DNA
represented by those physical clones, is going to

be about ei ghteenfol d.
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And this is a very cost-effective strategy

of identifying translocations. Because rather

t han having to sequence every base, she relies on
this additional information about the |ength of
the fragnents.

Really smart because it lets you find
these things very, very efficiently. Because they
don't end at the sanme place, she can narrow down
where they are, which is what allows her to design
her PCR capture probes and perform her subsequent
anal ysi s.

So she optim zed for physical coverage
because she's | ooking for translocations. If she
wanted to optimze for other types of nmutation or
pol ynor phi sm detecti on, she could have chosen a
different strategy.

And she, as a person skilled in the art,
woul d know t hat sequenci ng deeper woul d get her
greater sequence coverage if she had nate-pair
sequence in addition to greater physical coverage.

Q Al right. Let's goto Caim1l of the

'394 patent. And there is a series of steps that
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are --

A. Hold on. Sorry. 1've got a |ot of
docunents. |'ve got it.

Q There's a series of steps laid out in
Claiml. And | want you to envision a situation
where soneone of skill in the art knows the
i ndi vi dual steps but not the conbination of steps.

Wul d a person of ordinary skill in the
art have a reasonabl e expectation of success of
being able to conbine those steps into the ordered
method that's laid out in Claim1?

MR. KRAUSE: (bjection to form

A. So I'mnot sure if | understand your

questi on.

But Leary clearly did it, so there's
evi dence that Leary was able to performeach and
every step in Caiml

Q Not just each and everyone step
i ndividually. But if soneone knew the individual
steps on their own, would soneone have a
reasonabl e expectation of being able to arrange

theminto the ordered conbination that appears in
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the claimand performthe claimnethod?

MR. KRAUSE: (Objection to form

A. So I'mnot sure what you're asking. |If
soneone al ready knew what was cl ai ned --

Q No, no. Not the claim The individua
steps in the claim Not the ordered conbination
of steps as appears in the claim Just the
I ndi vi dual steps.

MR. KRAUSE: Sane obj ections.

A. Again, I'mnot sure | understand your
guesti on.

Leary performed each and every step of
Claim1l and, to the best of nmy know edge,
performed themin the order laid out in Caiml.

There are lots of other references | can
point to that carried out the various individual
steps and that one skilled in the art -- the only
deficiency that | can find potentially in Leary is
that she didn't sequence the final products but
relied on her understanding of what was in those
pr oducts.

And | woul d guess she had no need to
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sequence them But given the fact she sequenced

themat Step 2, she could have easily sequenced
t hem at each subsequent tine point.

So given the fact that we have concrete
evi dence of soneone perform ng each and every step
in order, including the final step of performng a
bi onedi cal report, and at the very least, this is
a bionedi cal report because it reports on what she
found, it seens that she's carried out the entire
anal ysi s.

Q Let me try it a different way.

Assune that someone understood how to do
whol e- genonme sequenci ng, someone under stood how to
I dentify mutations in whol e-genone sequenci ng
data, soneone understood how to use capture
probes, and soneone understood how to sequence DNA
nol ecul es that are identified that are captured
usi ng capture probes.

| f soneone had all of those skills, would
soneone be able to carry out the nethod of daiml
with a reasonabl e expectati on of success?

MR. KRAUSE: (bjection to form inconplete
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hypot heti cal .

A. So | don't know what the reasonable
expectation of success is. Between page 65 and 87
of nmy declaration in this IPR matter, | lay out
exactly what Leary did, map it exactly back to the
claims. So | would say at the very least, | don't
know about an expectation of success, but Leary
denonstrated success in carrying out these steps
in this order.

Q Wuld a person of ordinary skill in the
art -- let me ask the question a different way.

Assune an indivi dual understood
whol e- genonme sequenci ng, how to identify nutations
I n whol e-genone sequenci ng data, how to use
capture probes, and how to sequence DNA nol ecul es
that are identified using capture probes.

Wul d that individual be able to then
carry out the nmethod of Aaim1l of the '394 patent
wi t hout undue experinentation?

MR. KRAUSE: Sane objections.

A. Again, | can't tell you how nuch

experinentation Leary did to arrive at what she
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describes in her paper. | don't know how --

whet her or not you woul d determ ne whet her or not
t here was undue experinentation, so | don't know
if she was able to do this overnight or if it took
her a couple nonths or longer. | nean, | don't
know.

What | can tell you is that in 2010, three
years before the patent was -- the prelimnary
application or the patent was filed, Leary carried
out an analysis that can be mapped el enent by
element to Claim1l and the other clains of the
' 394 patent.

So | don't know how |I' m supposed to
specul at e about what sonmeone would do in 2013 when
Leary already did it in 2010.

Q Assune a person of ordinary skill in the
art under st ood whol e-genone sequenci ng, how to
i dentify nmutations in whol e-genone sequenci ng
data, how to use capture probes, and how to
sequence DNA nol ecul es that are identified using
capture probes.

Wul d that person of ordinary skill in the
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art have been able to carry -- would that person

of ordinary skill in the art have had a reasonabl e
expectation of being able to successfully perform
the nethod of daiml of the '394 patent in 2013?
MR. KRAUSE: Sane objections.

A In 2013?

Q Yes.

A. Again, |I'mconpletely dunbfounded by the
guestion because Leary did this in 2010.

So | also cite a nunber of other
references like Ley. | could nore or |less map Ley
to the clains of the patent. | could nore or |ess
map Chan to the clains of the patent.

So the fact that Leary did this in 2010
means that she did it. So | don't know what her
expectati ons of success were. | know she was
successful .

You keep on asking the sane question. |
don't know how to answer it other than Leary did
It three years before the patent was fil ed.

Q You understand -- you've been an expert in

nore than a dozen patent cases. Right?
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A. That's probably true. Yes.

Q And you're famliar with the concept of
the person of ordinary skill in the art?

A. Yes.

Q And you've heard the concept of reasonable
expectation of success in the context of
obvi ousness and probably other |PR proceedi ngs
you' ve done. Correct?

A. Yes.

Q Ckay. So let ne ask ny question again
Gven that you're famliar with this, ['lIl ask ny
guestion again.

Assume a person of ordinary skill in the
art under st ood whol e- genone sequenci ng, how to
Identify mutations in whol e-genone sequenci ng
data, how to use capture probes, and howto
sequence DNA nol ecul es that are identified using
capture probes.

Wul d that person of ordinary skill in the
art have had a reasonabl e expectation of being
able to successfully performthe nethod of daiml
of the '394 patent in January of 2013? Can you
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answer that in a straightforward way?
MR. KRAUSE: (Object to the form
A. Leary did in 2010. kay? Leary perforned
each and every elenent in the clained invention
wi th the possible exception of sequencing the
final products.
| would say that, given the fact that
Leary sequenced the products in what we' ve been
referring to as Step 2, she would have had a
reasonabl e expectati on of success, being able to
sequence themin subsequent steps.
Q Who was Rebecca Leary?
A. She was the first author of the Leary
paper.
Q Now, let nme ask the sanme question as of
May 2012. Wuld a person of -- let ne ask the
same question. |'ll change the date.
Assune a person of ordinary skill in the
art under st ood whol e-genone sequenci ng, how to
I dentify nmutations in whol e-genone sequenci ng
data, how to use capture probes, and how to
sequence DNA nol ecul es that are identified using
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capture probes.

Wul d that person of ordinary skill in the
art have had a reasonabl e expectation of being
able to successfully performthe methods of the
clainms of the '394 patent in May of 20127

MR. KRAUSE: Sane obj ections.

A. So we've tal ked about Victor Vel achescu.
He's a really good scientist. There are sone
peopl e whose work | read and you can't replicate
what they do. Victor, | can say | haven't
encountered a paper in which Victor has been a
seni or author in which his work couldn't be
repli cat ed.

So in 2010, in February of 2010, Rebecca
Leary and her col | eagues at Johns Hopki ns
publ i shed this anal ysis where they perforned what
eventually turned into daiml1l of the '394 patent
and that she denonstrated she coul d successfully
do all of this work.

Setting aside the '394 patent, | would
tell you that a person of ordinary skill in the

art could read Rebecca Leary's description with
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the online nethod section and probably performa

very simlar analysis, right, could carry out each
and every step that Leary outlines, which | would
say that it would then denonstrate that a person
of ordinary skill in the art could carry out al
the steps that were clainmed in the '394 patent.

| don't think | have Ley in front of ne,
but 1'd be happy to take a | ook at Ley.

| believe Ley does nore or |ess the sane
anal ysis, but Ley spends tine |ooking at different
types of nutations and perfornms sonething which is
very simlar.

And one could easily conbine -- Ley could
have easily picked up Leary and added ot her types
of nmutations and perforned that analysis. And
that -- | forget the date -- let's see if | have
the date of the Ley paper. [It's Exhibit 1012.

And Ley was published -- actually, Ley was
publ i shed in 2008. So Ley could have easily taken
what Leary did and applied what he had done four
years earlier and done the sequencing in

subsequent st eps.
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So really, I"'mtrying ny best to answer

the question. Gven that Leary had al ready done
it, I don't know -- | think anyone who read the
Leary paper, a person of ordinary skill in the art
woul d be able to practice what Leary descri bed.

Q How much experinentation would it have
taken for a person of ordinary skill in the art in
May of 2012 to practice all the steps in Caiml
in view of the state of the prior art at that
time?

MR. KRAUSE: (bject to the form

A. | think Leary would have -- in 2012, Leary
woul d have been able to walk into a |ab, take a
sanple, and performthe analysis that she had done
I n probably 2009, since the paper was published in
February of 2010.

Q And would that have been true also for the
' 033 patent?

MR. KRAUSE: (bject to the form

A. So we haven't discussed the '033 patent in

great detail today. But in the declaration that I

provided in this IPR matter for the '033 patent, |
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present a very clear argunent that Forshew

anticipates Claim1l of the '033 patent.

So the analysis is fairly lengthy, and I'm
not going to step through the entire analysis. |
don't have Forshew in front of ne, so | can't tell
you t he exact date since you're tal king about
2012. | don't know the exact date in which
Forshew was published. | wll tell you that
For shew was published in 2012.

Wiile | can't tell you how nuch work it
woul d take Leary to replicate what was in Forshew,
| can tell you that Jim Forshew as of 2012
denonstrated that he could carry out all of the
steps of the '033 patent because the work in his
manuscript fully anticipates Claim1l of the '033
pat ent .

Q Ckay. Let's start with the '033 patent.

How much experinentation would it have
taken for a person of ordinary skill in the art in
May of 2012 to practice all the steps of the
clainms of the '033 patent in view of the state of

the prior art at that tinme? And |I'm not asking
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about what Leary could do and if Leary could
replicate Leary or Forshew could replicate
Forshew. |'m asking about the clains of the '033
pat ent .

How much experinentation would it have
taken for a person of ordinary skill in the art in
May of 2012 to practice all the steps of the
clainms in view of the state of the prior art at
that tinme?

MR. KRAUSE: (bjection to form

A. So | don't have the Forshew publication.
| don't know what date it was published.

Q I'mnot asking about Forshew.

A. | don't have the Forshew publication. |
don't know what date the Forshew paper was
published. |'m assum ng since you' re asking about
May 2012 that Forshew was published in 2012. |
coul d be wong.

Forshew in 2012 -- | don't know t he date,
but prior to the publication of his paper clearly
carried out an analysis that enconpasses all the
steps of the '033 patent. | can't tell you how

www.LexitasLegal.com/Premier  Lexitas 888-267-1200

Personalis EX2018




10

11

12

13

14

15

16

17

18

19

20

21

22

John Quackenbush - September 21, 2023

259
much experinentation he had to do, but he did.

So | would tell you that hi mhaving
conpl eted that, that a person of ordinary skill in
the art could pick up his paper and read it and
replicate his analysis and apply it to other
sanpl es.

Q Putting aside the Forshew publication.

|f a person didn't have the Forshew
publication, if a person of ordinary skill in the
art didn't have the Forshew publication, how nuch
experinmentation would it take that person to
practice the clains of the '033 patent in My
of 20127?

MR. KRAUSE: (Objection to form

A. So | don't know when WAgl e and Chan were

publ i shed. You're asking ne sort of speed,
rapi d-fire questions about dates. | think I have
Chan, and Chan was published in 2013. | don't
know when Wagl e was publ i shed.

In Gound 3 of ny declaration for the '033
patent, what | lay out are analyses that Cains 1

through 9 and 11 through 23 woul d have been
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obvi ous over Wagle in view of Chan.

| don't have Wagle here right now. |I'm
happy to read through ny report to refresh ny
menory of what's in Wagle or I'd be happy to read
Wagl e and offer an opinion

But as of -- let's see. Do we have Wagl e?
So Wagl e was published in 2012. | don't know if
It was May, before or after May. |'m assum ng
Wagle did his work prior to May of 2012.

And if we lived in a universe that
Forshew -- in which Forshew was never born and
never published his paper, in that hypothetical
universe I'msure that if we read Wagle we'l| see
Wagl e and the work provided -- the work descri bed
in Wagle as -- especially in view of Chan, as
denonstrating that one -- that a person of skil
in the art could performan analysis simlar to
For shew s.

It doesn't nmake sense to tal k about
performng the steps of a patent that had not yet
been filed since they wouldn't have been trying to

perform those steps.
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But Forshew clearly did. [If we inmagine
Forshew wasn't born -- why we would do that,
have no idea. But if we did, my guess -- and
again, I'mnore than willing to spend tine and do
a deep analysis and deep dive.

Sitting here right now, | can't tell you
of any particular elenments of the '033 patent that
weren't originally described by Wagle, but | would
bet Wagle could do it.

MR WALTER  All right. | don't have any
further questions.

MR. KRAUSE: All right. Let's take a
gui ck break

THE VI DEOGRAPHER: The tine is 5:109.
W' re off the record.

(Recess, 5:20 p.m to 5:25 p.m)

THE VI DEOGRAPHER: The tine is 5:24.
W' re back on the record.

MR. KRAUSE: And, Dr. Quackenbush, we
don't have any questions for you. Thank you for
your tine.

THE WTNESS: Thank you
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THE VI DEOGRAPHER:

We're off the record.

The tinme is 5:24.

(OFf the record at 5:25 p.m)
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COMVONVEALTH OF MASSACHUSETTS

SUFFCLK, SS.

|, Mchelle Keegan, Registered Merit Reporter
and Notary Public in and for the Comonweal t h of
Massachusetts, do hereby certify that JOHN
QUACKENBUSH, PH.D., the w tness whose deposition
I's hereinbefore set forth, was duly sworn by ne
and that such deposition is a true record, to the
best of ny ability, of the testinony given by the
Wi t ness.

| further certify that | amneither related to
or enployed by any of the parties in or counsel to
this action, nor aml financially interested in
t he outcone of this action

In witness whereof, | have hereunto set ny hand

and seal this 25th day of Septenber, 2023.

I. T
|. i | J
i . - 1 L -
L Pl |

[} -\.L:""
g i,
Notary Public

My comm ssion expires:

May 15, 2026
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ERRATA SHEET

|, JOHN QUACKENBUSH, PH.D., do hereby certify
that | have read the foregoing transcript of ny
testinony, and further certify that said
transcript is a true and accurate record of ny
testinmony (with the exception of the foll ow ng
corrections |listed bel ow):

Page Li ne Correction

Si gned under the pains and penalties of perjury

this day of , 2023.

JOHN QUACKENBUSH, PH. D.
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