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John Quackenbush, Ph.D.

1 WEDNESDAY, JANUARY 31, 2018; SEATTLE, WASHI NGTON
2 9:15 A M

3 - - -

4

5 THE VI DEOGRAPHER: Good norning. W are
6 going on the record. The tinme on the screen is

7 9:15 a.m, and today's date is January 31, 2018. W
8 are located at 701 5th Avenue, Suite 5100, in Seattle,
9 Washi ngt on.

10 This marks the begi nning of Media Unit

11 No. 1 of the video deposition of Dr. John Quackenbush,
12 in the matter of Guardant Heal th vs. Foundati on

13 Medi ci ne, venued in the US Patent and Trademark

14 Ofice. Case nunber is | PR2017-01170.

15 My nane is M chael Hehenkanp. | ama

16 | egal video specialist, here on behalf of Chase

17 Litigation Services. The court reporter today is

18 Ronal d Cook, al so on behalf of Chase Litigation

19 Servi ces.

20 Counsel, woul d you pl ease voice identify
21 your sel ves and state whom you represent.

22 M5. WANG  Sophi e Wang, from Choate

23 Hall & Stewart, for patent owner Foundation Medi ci ne.
24 M5. SCHONEWALD: Dr. Stephanie

25 Schonewal d, from Choate Hall & Stewart, on behal f of
DepoServices.com CHASE LITIGATION SERVICES 800.949.8044
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John Quackenbush, Ph.D.

1 Foundati on Medi ci ne.
2 M5. WANG And joining us via tel ephone
3 is Dr. Stacey Gabriel, also for Foundati on Medi ci ne.
4 MR. ROSATO. M ke Rosato, for Cuardant
5 Heal t h.
6 M5. GERRARD. Sonja Gerrard, for Quardant
7 Heal t h.
8 MR SMTH And Bill Smth, from Guardant
9 Heal t h.
10 THE VI DEOGRAPHER: And the court reporter
11 may now swear in the wtness.
12
13 JOHN QUACKENBUSH, PH. D.,
14 having first declared under penalty of perjury to tell
15 the truth, was exam ned and testified as follows:
16
17 EXAM NATI ON
18 BY M5. WANG
19 Q Good norning, Dr. Quackenbush.
20 A Good nor ni ng.
21 Q You heard just now that this is
22 | PR2017- 1170, but you understand you're also here to
23 testify regarding your opinions in | PR2017-01447 and
24 -01448?
25 A. Yes.
DepoServices.com CHASE LITIGATION SERVICES 800.949.8044

6

Personalis EX2009.006



John Quackenbush, Ph.D.

1 Q kay.

2 A. | trust you the nunbers are right.

3 Q | will put on the record that | believe
4 t hose nunbers are correct.

5 You' ve been deposed before; is that

6 correct?

7 A That's correct.

8 Q And, in fact, you' ve been deposed in the
9 related District Court litigation concerning the sane
10 patent that's at issue in these IPRs; is that correct?
11 A Yes.

12 Q And that's Patent No. 934,830; is that
13 correct?

14 A Yes.

15 Q And your deposition in the rel ated

16 litigation was March of last year; is that correct?
17 A | believe that's right. It was sonetine
18 | ast year.

19 Q Bet ween that deposition and today have
20 you been deposed in any other matters?

21 A. | believe | did one additional deposition
22 | ast year --

23 Q And what --

24 A -- between those two.

25 Q What was that case in?

DepoServices.com
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John Quackenbush, Ph.D.

1 A | have to think about the timng, but |

2 believe it was a case involving 10x Genom cs agai nst

3 Rai ndance Technol ogi es.

4 Q And you were testifying as an expert in

5 that case; is that correct?

6 A Yes, | was.

7 Q So you' ve been deposed before, but before
8 we begin, I'll go over sone basic ground rules just to
9 refresh your nenory.

10 As you know, there is a court reporter,

11 who is taking down everything we're saying, so | would
12 ask that we not tal k over each other and that you

13 answer ny questions affirmatively, with a yes or no,

14 or at |east with sone vocalization other than uns or

15 nods or things like that. Ckay?

16 A. | tend speak clearly, so |I'll do ny best.
17 Q Excel | ent.

18 | f you don't understand ny question, feel
19 free to ask ne to clarify, but if you answer ny

20 guestion, |I'mgoing to expect that you understood it
21 when you gave your answer; is that correct?

22 A Yes.

23 Q We can take breaks if you would like. |
24 am happy to acconmopdate any breaks that you feel that

25 you need. The only thing that | would state is that

DepoServices.com CHASE LITIGATION SERVICES 800.949.8044
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John Quackenbush, Ph.D.

1 I f there's a question pending, | would ask that you
2 answer the question before we take the break. Do you
3 under st and t hat ?
4 A. Yes.
5 Q And you understand your counsel here is
6 here to object on behalf of Guardant, which he wll
7 do, but unless he instructs you not to answer a
8 guestion, | wll expect you to answer ny questions.
9 Do you under st and?
10 A. Yes.
11 Q So you are currently retained as an
12 expert for Guardant in the related District Court
13 litigation; is that correct?
14 A Yes.
15 Q That case is still pending, correct?
16 A. To ny understanding, it is.
17 Q And you' ve offered opinions in that case
18 regarding this particular patent, correct?
19 A. Yes.
20 Q There's no reason to think that your
21 opinions with respect to this patent in that
22 litigation should differ from your opinions regarding
23 the sane patent in these IPRs; is that correct?
24 A | believe the matters are different, that
25 this is really | ooking at the obviousness of the
DepoServices.com CHASE LITIGATION SERVICES 800.949.8044
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John Quackenbush, Ph.D.

1 patent rather than infringenent, so today |I'm prepared
2 to tal k about obvi ousness.

3 Q But when we're tal king about this patent,
4 we're tal king about the sane patent, the sane clains,
5 t he sane specification, correct?

6 A Yes, we are.

7 Q And so your interpretation of what the

8 specification says, what the clains say, is the sane
9 in this case as it would be in the D strict Court

10 litigation; is that correct?

11 A | believe the standards are different in

12 the two, but to the best of ny ability, I'mgoing to

13 provide as nuch information as | can about what the
14 clains are, what they nean.

15 Q The claimlanguage is going to be the

16 sane with respect to this case and also the District

17 Court litigation, right?

18 A. The cl ai m |l anguage is the sanme, but ny

19 understanding is that in District Court litigation the

20 j udge provides guidance as to howto interpret those

21 clains, and that that guidance doesn't necessarily

22 exist in the context of IPR Iitigation.

23 Q Do you expect that your opinions with

24 respect to what those clains nean in the IPRs wll be

25 different than what's in the litigations?

DepoServices.com CHASE LITIGATION SERVICES 800.949.8044
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John Quackenbush, Ph.D.

1 A | don't necessarily expect that they

2 will, but, again, we'd have to | ook at each i ndi vi dual
3 claimtermand try to understand what they nean.

4 | don't recall what the claim

5 construction was in the context of the District Court
6 case.

7 Q But under your interpretation, you are

8 not obligated to apply the claimconstructions from

9 the District Court litigation; is that right?

10 A No. Not here in this -- this current
11 matt er.
12 Q s it your view that what you' ve said in

13 the District Court litigation would not apply in this

14 cont ext ?

15 A Again, the -- | don't think whether it

16 applies or not is the appropriate question. The

17 question really is: If the District Court told us we
18 were to interpret claimlanguage a certain way, that
19 cl ai m | anguage nmay not necessarily -- that

20 i nterpretation may not necessarily apply to what we're
21 di scussi ng here today.

22 Q | understand that, Dr. Quackenbush. |'m
23 aski ng about what you have said previously regarding
24 your opinions about the patent, regardl ess of what the

25 District Court has said.

DepoServices.com CHASE LITIGATION SERVICES 800.949.8044
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John Quackenbush, Ph.D.

1 Do your opinions regarding what this
2 patent covers apply equally in this particul ar
3 proceedi ng?
4 A Again, | think that's a difficult
5 guestion to answer. In the District Court case, we
6 are instructed as howto interpret certain claim
7 | anguage. | don't recall what those interpretations
8 are or were, and so |'mnot sure that they necessarily
9 are applicable to the discussion we're going to have
10 t oday about obvi ousness.
11 Q Do you recall when the District Court
12 gave you those instructions in the litigation?
13 A. No, | don't.
14 Q Do you recall naking statenents before
15 the District Court actually gave those instructions to
16 you?
17 A | don't recall the timng, no.
18 Q But assum ng that the District Court gave
19 you instructions after you had nade statenents, those
20 statenents you'd made previously would not apply the
21 District Court's instruction, correct?
22 A | think we'd have to | ook at the
23 I ndi vi dual statenments to understand what we're talking
24 about .
25 Q Ckay.
DepoServices.com CHASE LITIGATION SERVICES 800.949.8044
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John Quackenbush, Ph.D.

1 Can you take a | ook at your binder,

2 pl ease.

3 A Sur e.

4 Q And we're going to | ook at Exhibit 1002,
5 which | believe is the sanme exhibit nunber in each of

6 the three I PRs, which is your declaration; is that

7 correct?

8 A So | don't have Exhibit 1002, and the

9 decl aration actually conmes in three individual pieces.
10 Q Ckay.

11 |"msorry. Your declaration in the

12 | PR-11 -- 01170.

13 A. Ckay. Yes. It wasn't marked 1002.

14 Q Sorry.

15 A But, yes, | have that.

16 MR. ROSATO  Counsel, we brought copies
17 for Dr. Quackenbush, but if you have copies that

18 you're --

19 M5. WANG  Sure.

20 MR. ROSATO -- referring to, I'd like to

21 get a copy of that.

22 Thank you.

23 M5. WANG And I'lIl just note that on the
24 copy that |I'm handing you for IPR-01170, it is marked
25 as Quardant Exhibit 1002 on the bottom

DepoServices.com CHASE LITIGATION SERVICES 800.949.8044
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John Quackenbush, Ph.D.

1 THE WTNESS: This is the 11707
2 Q BY M5. WANG  Yeah.
3 A kay.
4 And m ne's marked 1002.
5 Q Thank you.
6 And, Dr. Quackenbush, just to nake sure
7 we' re tal king about the sane thing, the docunent
8 you' re looking at, it says "Declaration of Dr. John
9 Quackenbush (dains 65, 66, 72, 73, 75-77, 80-85)"; is
10 t hat correct?
11 A That's correct.
12 Q Ckay.
13 And this is your declaration that you
14 submtted with respect to I PR-01170, correct?
15 A. Yes.
16 Q And you signed this declaration?
17 A Yes, | believe | did.
18 Signed it electronically, so .
19 Q But there's no reason to think that that
20 el ectronic signature is not yours, correct?
21 A. No, that's m ne.
22 Q And it was correct and truthful when you
23 signed this docunent?
24 A. To the best of ny ability, yes.
25 Q Who drafted your decl aration?
DepoServices.com CHASE LITIGATION SERVICES 800.949.8044
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John Quackenbush, Ph.D.

1 A | worked with the attorneys here to draft
2 t his decl arati on.

3 Q Do you recall approxinmately how nuch tine
4 you spent drafting this declaration?

5 A There was a substantial anount of tine.

6 20 or 30 hours, at least. But sone of that was

7 | everagi ng work that | had done in the District Court
8 case.

9 Q Suffice it to say that you' ve spent a

10 significant anmount of tinme putting forward the

11 opinions in this declaration, correct?

12 A Yes, | have.

13 Q And then | would |like to have you | ook at

14 the declaration for 00 -- sorry -- 01447, which |

15 believe is also, unfortunately, marked as Exhibit 1002
16 as wel .

17 MR. ROSATO  Thank you.

18 THE WTNESS: | think it's 01147.

19 Q BY M5. WANG  Shoul d be 1447. |Is that --

20 t hat nust be a typo.

21 A Al right.

22 | think it's a typo. You're right.
23 Q kay.

24 And do you have that in front of you

25 ri ght now?

DepoServices.com CHASE LITIGATION SERVICES 800.949.8044
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John Quackenbush, Ph.D.

1 A Yes, | do
2 Ckay
3 And do you recognize this also as a
4 declaration that you submtted in | PR- 014477
5 A Yes, | do.
6 Q And you signed this one as well; is that
7 correct?
8 A Yes, | believe it is the sane basic --
9 digital signature at the end.
10 Q And it was true and correct when you
11 signed it, correct?
12 A. Yes.
13 Q And how nuch tine did you spend drafting
14 t his declaration?
15 A So they were drafted as a collection, and
16 then | believe separated later on. So with the entire
17 col l ection, again, probably about 20 or 30 hours
18 specifically on these, but that built on the work that
19 | had done at the District -- for the District Court
20 case.
21 Q kay.
22 And then I'Il have you just turn to the
23 third declaration, which is 01448, which is al so
24 mar ked as Exhi bit 1002.
25 A Yes.
DepoServices.com CHASE LITIGATION SERVICES 800.949.8044
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John Quackenbush, Ph.D.

1 Q And do you recogni ze this as the

2 decl aration you submtted in | PR-01448?

3 A Yes.

4 Q And you al so signed this declaration,
5 correct?

6 A That is correct.

7 Q And it was true and correct when you
8 signed it?

9 A. To the best of ny ability, yes.

10 Q And you spent, as you have stated

11 previously, the sane substantial anmount of tine

12 preparing this and your opinions that are in this
13 decl aration, correct?

14 A That's correct.

15 Q Dr. Quackenbush, when did you first read

16 the '830 patent?

17 A | don't recall the exact date. It was, |

18 bel i eve, sonetine in 2016.

19 Q And was that in connection with the

20 Foundation litigation?

21 A. It was in connection with the District

22 Court case, yes.

23 Q kay.

24 How many tines have you read it, would

25 you say?

DepoServices.com CHASE LITIGATION SERVICES 800.949.8044
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John Quackenbush, Ph.D.

1 A | n whol e, probably three or four. In

2 part, many tines.

3 Q And have you reviewed the litigation

4 pleadings in the related |litigation?

5 A So the --

6 MR. RCSATO  (bjection. Form

7 THE WTNESS: The materials | revi ewed

8 are provided -- for this -- for these docunents are

9 provided in the appendi x, and these are largely

10 publi shed works in the literature, and those are

11 things | reviewed in preparing these. |In addition, |
12 reviewed the patent and depositions fromDr. Gbriel.
13 Q BY M. WANG Sure. |'mnot asking you
14 what you have listed in your declarations. |'m asking
15 have you generally reviewed litigation pleadings from

16 the District Court litigation?

17 A | don't recall all the things I -- |

18 reviewed in preparing for the District Court case, but

19 I n preparing these docunents, these are the individual

20 references and materials | reviewed.

21 Q So the list of references that's

22 contai ned in your declaration, as you've been pointing

23 out, is the exclusive |list of docunents that you

24 reviewed in preparation for these declarations?

25 A. In putting together these declarations, |
DepoServices.com CHASE LITIGATION SERVICES 800.949.8044

18

Personalis EX2009.018



John Quackenbush, Ph.D.

1 did a lot of research, | |ooked at a | ot of things.

2 These are the docunents that are cited here.

3 Q Let ne try that again. You nentioned

4 that these are the docunents that you reviewed in

5 preparation for these declarations, correct?

6 A These are docunents that are cited in

7 t hese declarations. Right?

8 When you're | ooking for references

9 descri bing things, you often do PubMed searches, and
10 i n doing a PubMed search, you'll find [ots of

11 different references, you review the abstract of those
12 references, and sonetines those papers | ook good. You
13 | ook at the papers to see what they say, what they

14 descri be, and you try to identify papers that actually
15 capture the essence of what you're hoping to

16 comruni cat e.

17 So | wouldn't say the things |I've | ooked
18 at are limted to this, but these are the references
19 which are cited supporting the argunents put forth in
20 t hese decl arati ons.

21 Q Wth respect to the other things that you
22 may have revi ewed, through PubMed or through any of

23 your other searches, suffice it to say that none of

24 them are included in here, correct?

25 A. As -- you know, one skilled in the art,
DepoServices.com CHASE LITIGATION SERVICES 800.949.8044

19

Personalis EX2009.019



John Quackenbush, Ph.D.

1 one brings one's background and one's know edge to
2 preparing any kind of docunent |like this, so things
3 |'ve | earned over the course of ny career are
4 reflected in sone of what's witten here, but the
5 citations included in these declarations are the ones
6 listed in the appendi x.
7 Q Sitting here today, can you think of any
8 ot her publications specifically that you reviewed that
9 are not included in this appendi x?
10 A. Of the top of ny head, no.
11 Q Ckay.
12 Dr. Quackenbush, what did you do to
13 prepare for your deposition today?
14 A | had a call with Ms. Gerrard | ast week,
15 and then began | ooki ng over the declarations again.
16 They were witten six, nine nonths ago, a distant tine
17 in the past. Began | ooking at those, began | ooking at
18 t he docunents listed in the appendi x, and then
19 yesterday spent sone tinme neeting wwth Ms. Gerrard and
20 others to go over the declarations and the materi al s.
21 Q Who el se did you neet with other than
22 Ms. Gerrard?
23 A. There was anot her attorney present. |'m
24 terrible with nanmes. | don't recall his nane. His
25 first name is Derek.
DepoServices.com CHASE LITIGATION SERVICES 800.949.8044
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John Quackenbush, Ph.D.

1 Q Anybody el se other than Derek and

2 Ms. Gerrard?

3 A | forget Mke's |ast nane.

4 MR ROSATO. M. Rosato.

5 THE WTNESS: M. Rosato.

6 | met with himyesterday briefly too.

7 Q BY M5. WANG  Anybody el se ot her than

8 M. Rosato, Derek, and Ms. Cerrard?

9 A. | believe those are the only three people
10 who were with ne at any point in tine yesterday.

11 Q And did you neet or speak with anybody

12 el se outside of yesterday other than Ms. Gerrard?

13 A Not that | recall, no.

14 Q Dr. Quackenbush, I'mgoing to | ook at the
15 declaration from 01170 as the primary declaration, and
16 then if I"'mdirecting -- soif I'"'mdirecting you to a
17 particul ar paragraph, it's in that one, and I'Il| tell
18 you specifically if we nove on. Ckay?

19 A. Al right.

20 Q So can you turn to Paragraph 6 of your

21 decl aration, please.

22 A Sur e.

23 Q It's on Page 2.

24 And do you see there that it says that

25 you received your PhD in theoretical particle physics,
DepoServices.com CHASE LITIGATION SERVICES 800.949.8044
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John Quackenbush, Ph.D.

1 a Master of Science in physics, as well as a Bachel or
2 of Science in physics. Do you see that?

3 A Yes.

4 Q And you don't have any other degrees in
5 any ot her subjects, do you?

6 A. | have a nmaster's degree in

7 bi ostatistics, | believe, fromHarvard University, but
8 that was granted to ne in recognition of being hired
9 as a professor of conputational biology in

10 bi oi nformatics, in the departnent of biostatistics at

11 the Harvard T.H. Chan School of Public Health.

12 Q So there was no associ at ed coursework

13 that you conpleted or Iab work that you did in order
14 to obtain that master's; is that correct?

15 A Well, | think the master's reflects the
16 entirety of all the training and work |'ve done since
17 receiving ny PhD in 1992, in particular the expertise
18 that |1've gained in the fields of conputational

19 bi ol ogy, bioinformatics, and its application in a w de
20 range of disciplines, including, nost notably, the

21 work that |'ve done in studying cancer and

22 applications in genomcs in cancer.

23 Q | appreciate that, but did you do any

24 specific work that earned you that particular

25 master's, or was it in recognition, as you say, of
DepoServices.com CHASE LITIGATION SERVICES 800.949.8044
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John Quackenbush, Ph.D.

1 your broader experience?
2 A | think --
3 MR. ROCSATO  (bjection. Form
4 THE WTNESS: | think the naster's was in
5 recognition of ny broader experience.
6 | have done a nunber of courses, and, in
7 fact, | teach many courses and subjects relevant to
8 the material here.
9 Q BY M5. WANG But no other degrees in any
10 particul ar subjects; is that correct?
11 A. No.
12 Q Dr. Quackenbush, you do not have any
13 clinical experience; is that correct?
14 A |"mnot a practicing physician, but |'ve
15 wor ked extensively with clinical sanples, worked
16 extensively with clinicians on studying a w de range
17 of di seases and understanding what's relevant to those
18 di seases.
19 | began -- in 2012 -- 2011, 2012, |
20 | aunched with a partner a conpany call ed Genospace,
21 and one of Genospace's -- it's a precision nedicine
22 sof tware conpany that was purchased by the Hospital
23 Corporation of Anerica, and one of our primary
24 products was actually clinical reporting tools that
25 wer e used by physicians to comruni cate the outcone of
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John Quackenbush, Ph.D.

1 genom c profiling experinents. So -- or genomc
2 profiling assays, clinical assays, and in that context
3 wor ked exclusively with -- extensively with clinicians
4 to understand what their needs are in terns of
5 clinical reporting for a wde variety of different
6 assays.
7 |'ve worked on -- ny very first NC grant
8 cane | believe in 1998, to study breast -- colon
9 cancer, was involved in the NCI Drectors Challenge
10 proj ect, |ooking at colorectal cancer and
11 under st andi ng genoni c signatures in colorectal cancer.
12 | published extensively in breast cancer,
13 ovari an cancer, head and neck -- sonewhat head and
14 neck cancers -- chronic pul nonary di sease, asthna
15 So |'ve been involved in a lot of studies
16 anal yzing clinical data and understanding the
17 clinically relevant questions associated with
18 anal yzi ng genom c dat a.
19 Q Have you, in fact, conducted any
20 di agnosis of patients in a clinical setting?
21 A. So | don't know what you nean by
22 “diagnhosis.” In the context of working at CGenospace
23 in particular, we worked extensively in understandi ng
24 and preparing clinical reports. And what --
25 Excuse ne.
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John Quackenbush, Ph.D.

1 What that involved was really | ooking at
2 nmut ati onal profiles that canme from conducting assays,
3 integrating that wwth clinical records and clinical
4 i nformation, tying that to gui dance that cane fromthe
5 NCCN, the National Cooperative Cancer Network, FDA
6 gui dance, information about clinical trials, and other
7 data, to synthesize and produce reports that were then
8 provided to physicians to help them nake clinically
9 rel evant deci sions.
10 So it was really analyzing clinical data
11 and genonic data -- excuse ne -- in the context of
12 under st andi ng what physicians and their patients
13 needed to know.
14 Q But you don't have any experience in
15 actual clinical practice; is that correct?
16 MR. ROSATO. (bjection. Form asked.
17 THE WTNESS: | have a PhD, not an MD.
18 It would not be appropriate, really -- appropriate for
19 ne to treat patients.
20 Q BY M5s. WANG So the answer is, no, you
21 have no experience in a clinical practice, correct?
22 MR. ROSATO. (bjection. Form asked and
23 answer ed.
24 THE WTNESS: |'mnot a clinician; | do
25 not treat patients. | work wth physicians who treat
DepoServices.com CHASE LITIGATION SERVICES 800.949.8044

25

Personalis EX2009.025



John Quackenbush, Ph.D.

1 patients. |'ve worked with genom c data, again, in a
2 w de variety of situations that are relevant to
3 patients.
4 |'ve worked wi th Dana- Farber in
5 establishing their profile assay, and understand there
6 what infornation was being collected, synthesis of
7 genom ¢ data and clinical data, and the preparation
8 and comuni cation of that information to physicians.
9 |"ve worked with data fromclinical
10 trials, where we've | ooked at -- we've | ooked at
11 i nformation that's been collected in the context of
12 treating patients and understanding their response.
13 So am| a practicing clinician?
14 Absolutely not. Do | see patients? Absolutely not.
15 Have | worked extensively with clinical data and with
16 applications that are relevant to treating patients?
17 | absol utely have.
18 Q BY M. WANG Do you have any experience
19 wi th FDA approval of products used to di agnose
20 patients?
21 A | have not been involved in any FDA
22 subm ssi ons, no.
23 Q Do you have any experience with
24 commercialization of products that are used to
25 di agnose patients?
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1 A Medi cal devices | haven't been involved
2 with, but, again, in the context of Genospace, that

3 was a commercial operation. |'ve worked with

4 conpani es that are offering assays and commerci al i ze
5 them And, in fact, we commercialized our software.

6 So -- to that extent, yes.

7 Q Sur e.

8 Based on that experience, do you have any
9 experience in terns of valuations of the products that
10 you' re commerci ali zi ng?

11 A | can tal k about our software, but in

12 terns of diagnostic assays, no.

13 Q Now, Dr. Quackenbush, are you famli ar

14 with the Guardant 360 and t he Foundati onOne CDx

15 product s?

16 MR. ROSATO. (bjection. Form

17 THE WTNESS: |'m vaguely -- you know,

18 I"'mfamliar with them | know the assays, but |

19 couldn't recite the content of individual assays.

20 Q BY M5. WANG Have you used thenf

21 A Personal |y, no.

22 Q Let's turn to your declaration.

23 A. | should say, sonme of our clients at

24 Genospace in the past have used those assays, and so
25 one of the other things that we have done is created a
DepoServices.com CHASE LITIGATION SERVICES 800.949.8044

27

Personalis EX2009.027



John Quackenbush, Ph.D.

1 set of research tools that inport that kind of data.
2 But, again, personally | haven't used
3 t hem

4 Q Ckay. Thank you. | will appreciate

5 you' ve answered nmy question, so until | ask another
6 guestion, |I'd appreciate, unless you think that

7 there's sonething wong with your previous answer,

8 pl ease -- please let ne actually ask a question.

9 MR. ROSATO (Objection. Form He's

10 conpl eting his answer.

11 THE W TNESS: You' ve asked ne a question.
12 | just wanted to conplete it.

13 M5. WANG  You answered mny questi on.

14 Thank you.

15 Q So can we turn to your declaration,

16 pl ease.

17 A Yes.

18 Q And can you go to Paragraph 29 for ne,
19 pl ease.

20 A Sur e.

21 Q It's on Page 11.

22 A. Yes.

23 Q Can you just read that briefly to

24 your sel f.

25 A. To nyself or out |oud?
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1 Q To yourself, just to make sure you know
2 what is said in there.
3 A kay.
4 Al right.
5 Q And that's an accurate statenent; is that
6 correct?
7 A Yes.
8 Q So let's talk a little bit about targeted
9 enri chment nethods --
10 A Sur e.
11 Q -- which you discuss in Paragraph 29.
12 And you state that they include PCR
13 nol ecul ar i nversion probes, mcroarray, and
14 sol uti on-phase hybridization; is that correct?
15 A That's correct.
16 Q These are a nunber of different nethods.
17 Are there other different nethods in addition to
18 t hese?
19 MR. ROSATO. (bjection. Form
20 THE W TNESS: There are probably nany
21 ot her nethods that people have used to do targeted
22 enrichnment. You know, | wouldn't claimthat this is
23 exhaustive, but -- in fact, this is actually
24 referencing one of the exhibits, Exhibit 1030, which |
25 bel i eve was a review paper discussing w dely used
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1 methods. So | wouldn't say it's exclusive, but -- or
2 that it's exclusive, but it indicates w dely used

3 met hods.

4 Q BY M5. WANG And you woul d agree that

5 sol uti on-phase hybri di zati on, anot her way of

6 describing that is bait-based hybrid capture; is that

7 correct?
8 A. One coul d i nclude bait-based
9 hybri di zati on as an exanpl e of sol ution-phase

10 hybri di zati on. There may be others that people m ght

11 descri be or other ternms that people m ght use.

12 Q Ckay.

13 Let's start with PCR, which is the first
14 one that you listed in your Paragraph 29.

15 A Sur e.

16 Q PCR stands for polynerase chain reaction;
17 is that correct?

18 A Pol ymer ase chai n reaction.

19 Q Pol ynmerase chain reaction. Thank you.

20 And it's been used in preparing sanples
21 for about 20 years or nore; is that correct?

22 A. | don't know about preparing sanpl es and
23 what you nean by that. | believe PCR was invented and
24 patented in the 1970s, and has been used wdely in

25 nol ecul ar bi ol ogy assays since the 1970s.
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1 Q And since the 1970s it's largely -- the
2 principles are largely the sane for PCR, is that
3 correct?
4 A. | "' m not sure exactly what you nean by
5 saying the principles are the sane, but PCRis a
6 wel | - est abl i shed technol ogy. There are many
7 vari ations on PCR that people have used. So we'd have
8 to tal k about individual assays.
9 Q Sur e.
10 You woul d agree with ne that PCR has
11 t hree essential steps, though; is that correct?
12 A. Well, you mght want to tell ne what
13 t hose steps are, and then we can di scuss whet her or
14 not | agree wth the statenent.
15 Q Sur e.
16 You woul d agree with ne that the three
17 essential steps are denaturation, annealing, and
18 ext ensi on?
19 MR. ROSATO. (bjection. Form
20 THE WTNESS: PCR involves nore than
21 that, so -- PCR often begins wth doubl e-stranded
22 nol ecul es, although not always. It often begins with
23 nucleic acids. Typically | guess it begins al ways
24 with sone type of nucleic acid. Typically RNA or DNA
25 Is an initial target, although not necessarily
DepoServices.com CHASE LITIGATION SERVICES 800.949.8044

31

Personalis EX2009.031



John Quackenbush, Ph.D.

1 exclusively. You can have nodifications to that.

2 And then what one typically does is

3 desi gn ol igonucl eotide priners to synthetic pieces of
4 DNA that target specific regions, and then all ows

5 those to anneal or bind to target sequences in the

6 DNA. One then typically perforns ot her operations,

7 I ncl udi ng extension wth a polynerase, and then

8 repetitive cycles involving nultiple rounds.

9 But PCR has many variations. People have

10 done many different things with PCR

11 | think sone of the key elenents are

12 I dentifying targets and synt hesi zing oligonucl eotide
13 probes to those targets.

14 Q BY Ms. WANG So you -- I'msorry. [|I'm
15 not sure | understand. So you agree or disagree with
16 me that there are three basic steps in the PCR

17 process?

18 MR. ROSATO. (bjection. Form

19 THE W TNESS:. Again, PCR takes on nmany
20 forms and can be used in many different ways, and |

21 think |'ve characterized what | think the essential --

22 or what typical conponents are of PCR  But

23 hesitant -- 1'd be hesitant to say that there are

24 three essential steps.

25 M5. WVANG  Ckay.
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1 Can you mark this for ne, please.

2 (Deposition Exhibit 1 was marked for

3 I dentification and seal ed separately.)

4 THE REPORTER: Exhibit 1.

5 Q BY M5s. WANG Dr. Quackenbush, you've

6 been handed what's been marked as Exhibit 1 to your

7 deposi tion.

8 A Yes.

9 Q Do you recogni ze this docunent ?

10 A Yes, | do.

11 Q And this is a declaration that you

12 submtted in that 10x Genom cs case that you nentioned
13 earlier, correct?

14 A That's correct.

15 Q Where you were offering your opinions as
16 an expert w tness?

17 A That is correct.

18 Q Can you go to Page 2 of this declaration,
19 pl ease.

20 A Sure.

21 Q And do you see Paragraph 6?

22 A. Sorry. Yes.

23 Q And do you see in Paragraph 6 where you
24 state that, "Wile there are nunerous ways to anplify
25 nucl ei c acid sequences, PCRis a particular three-step
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1 nmet hod that anplifies specific nucleic acid

2 sequences. "

3 Do you see that?

4 A. Yes, | do.

5 Q And then if you go to the next page,

6 Page 3, Paragraph 7.

7 A Yes.

8 Q Are you there?

9 Ckay.

10 And do you see in Paragraph 7 where you
11 state, "As discussed above, Plaintiffs’

12 construction" -- not relevant to this case -- "does
13 not reflect that PCRis a process for anplifying

14 specific nucleic acid sequences,” and then later you
15 say, "Plaintiffs' construction also fails to recite
16 that PCR consists of three basic steps (as descri bed
17 i n paragraph 5 above)."

18 Do you see that?

19 A. | see where it says that, yes.

20 Q kay.

21 And is it your understandi ng that those
22 t hree basic steps are denaturation, annealing, and

23 ext ensi on?

24 A. So this -- the statenent, the way you're
25 phrasing or the way you're presenting it, is taken out
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1 of context, in the sense that in nmaking the statenent,
2 we're trying to distinguish what was referred to as

3 traditional PCR versus a variety of different

4 nodi fi cati ons on PCR

5 And so in the context of the statenent, |

6 was tal king about traditional PCR as laid out by Kary
7 Mul I s.
8 In the literature, and in this reference

9 that you referred to earlier, which is Exhibit 1030,

10 the call-out to PCRin that reference didn't Iimt

11 itself to traditional PCR

12 So when you ask nme about the question

13 about PCR consisting of three individual steps, | was
14 answering in the context of this reference, which you
15 had asked ne about. |If you had asked ne about how

16 Kary Mullis defined PCR and what we referred to in

17 this matter as traditional PCR, | would have said,

18 yes, traditional PCR does consist of those three

19 I ndi vidual critical steps.

20 But even in this paragraph -- right? --
21 I f you | ook at | anguage which cones fromthe ' 430

22 patent, which is a different patent, which was in suit
23 here, and is referenced in Paragraph 7, they list a

24 variety of different types of PCR  So nested

25 pol ynerase chain reaction, polynerase chain
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1 reaction-single strand confornmati on pol ynor phi sns,
2 | i gase chain reaction, |ligase detection reaction,
3 strand di spl acenent anplification and restriction
4 fragment, pol ynorph -- pol ynor phi sm assays,
5 transcription-based anplification systens, nucleic
6 aci d sequence-based anplifications, et cetera.
7 So in discussing PCR here and descri bi ng
8 it as three steps, that was to really characterize it
9 as traditional PCR So in the context that's
10 absolutely correct. |In the broader context of how PCR
11 is used in this article | referred to, | wouldn't say
12 that's correct.
13 Q Traditional PCRis still being used
14 today; is that correct?
15 A It's still w dely used today.
16 Q Now, you were tal king about the review
17 article, which we'll get toin alittle bit, and how
18 you di sagree that, as the review article refers to
19 PCR, it has these three basic steps; is that correct?
20 A | didn't say that. | said that if we
21 | ook at PCR, it can enconpass many different things.
22 And so if we want to tal k about traditional PCR we
23 can tal k about those steps.
24 | wouldn't say | disagree with the
25 article. 1'd have to |look at the article to
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1 under st and exactly what they're tal king about. But in
2 t he common parl ance, PCR can refer to a | ot of
3 di fferent assays that involve anplification.
4 Q Nont radi ti onal PCR
5 MR. ROSATO. (bjection. Form
6 THE WTNESS: | don't know if | would
7 call it nontraditional PCR 1'd call it variations on
8 PCR.
9 Q BY M5s. WANG Do these variations on PCR
10 | ack one of the three basic steps?
11 A. |'d have to | ook at the individual types.
12 | can think of lots of different things that people
13 have done to do anplification that are characterized
14 as PCR
15 Q To the best of your know edge sitting
16 here today, are there any exanples of PCR that do not
17 I nvol ve denaturation, annealing, or extension?
18 MR. ROSATO. (bjection. Form asked.
19 THE WTNESS: As a first step?
20 Many PCRs -- PCR can start with
21 singl e-stranded targets, so they may not involve
22 denaturation as a first step.
23 Q BY M5. WANG  Ckay.
24 Let's ook at the article that you're
25 referencing, which | believe in your binder is
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1 Exhi bit 1030.
2 A Yes.
3 MR. ROCSATO  Copy, Counsel ?
4 M5. WANG  Sorry about that.
5 MR. ROSATO.  Thank you.
6 M5. WANG  Sure.
7 Q And this is the Mamanova article that you
8 were referencing; is that right?
9 A Yes.
10 Q And this describes the different targeted
11 enri chment nethods that you nentioned: PCR, nolecul ar
12 | nver si on probes, solution-phase hybridization, and |
13 bel i eve --
14 Yes, those three; is that correct?
15 A So, yes, the article nmentions PCR
16 nol ecul ar i nversion probes, and solid-phase and
17 i n-sol ution hybridization assays.
18 Q And PCRis referred to and | believe you
19 refer to it as an anplification technique; is that
20 correct?
21 MR. ROSATO. (bjection. Form
22 THE WTNESS:. PCR is widely used as an
23 anplification techni que, yes.
24 Q BY M. WANG And to anplify sonething,
25 that neans to increase the anount of that particular
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1 thing; is that correct?

2 A. | don't know -- in sone contexts, yes.
3 Typically when we tal k about anplification we're

4 maki ng additional copies of sone -- sone segnent of

5 DNA. However, it's broadly used.

6 So, for exanple, in random prine PCR, one
7 can copy an entire collection of DNA from an organi sm
8 So typically anplification is used to

9 make additional copies.

10 Q And that's how PCR works to enrich a

11 target, correct? By anplifying the particular

12 targeted segnent, as you descri bed?

13 A. So the way PCR is used, yes, one

14 typically uses it to anplify specific targets.

15 Q And that is to make nultiple copies of

16 that particular target, correct?

17 A. Yes, one can use it to nake copies of the
18 target.

19 Q | do want to talk a little bit about

20 traditional PCR, as we've characterized, and what

21 denaturation is. Can you tell ne what denaturation

22 i s?

23 A So DNA is a doubl e-stranded nol ecule. It
24 consi sts of a sugar phosphate background -- so DNA is
25 deoxyri bonucl eic acid. Deoxyribose is a |ong-chain
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1 pol ymer sugar, and it's the backbone for DNA
2 DNA t hen consists of nucleic acid bases,
3 adeni ne, cytosine, guanine and thymne, or A G C and
4 T, and as a doubl e-stranded nol ecule, DNA is actually
5 directed, so each deoxyribose strand has a
6 direction -- we refer to themas the 5 and 3' ends --
7 and those nol ecul es actually have the sugar phosphate
8 backbone and base pairs, and the -- they're bases, the
9 nucl ei ¢ acid bases, and they form base pairs.

10 So we have rules in which -- which are

11 made by DNA where we form conplenentary pairs, so A

12 pairs wwth T and C pairs with Gin those conplenentary
13 st rands.

14 Denaturation is typically referred to as
15 the process -- is -- typically refers to the process
16 I n which those strands are separated, and when the

17 strands separate, that is typically achieved by

18 appl yi ng gentle heating, although there are other ways
19 of separating the strands. So denaturation is the

20 separation of those strands of DNA

21 Q So in traditional PCR as we've talked

22 about, the first step when you have your

23 doubl e-stranded DNA is to denature or to separate

24 t hose strands from one another; is that correct?

25 A. So typically, yes, one wll separate the
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1 strands, because the natural state of DNAis as a

2 doubl e- st randed nol ecul e.

3 Q Now, in the second step of traditional

4 PCR is what we've referred to as annealing; is that

5 correct?

6 A. That's correct, yes.

7 Q And annealing refers to when you, in

8 fact, bind the priners that you discussed earlier to

9 each of those strands; is that correct?

10 A. So before starting a PCR assay, what one
11 does is one designs oligonucl eotide probes, so

12 synthetic pieces DNA, that are conplenentary to a

13 regi on or target sequence that one w shes to capture
14 and then ultimately anplify.

15 So one designs the synthetic priners, the
16 synthetic oligonucl eotides, and then adds themin

17 significant excess to a reaction, allows themto cone
18 in and bind, and that binding step is referred to as
19 anneal i ng.

20 Q And the prinmers bind to each end of the
21 doubl e- stranded target sequence; is that correct?

22 A. That's not correct. The priners bind to
23 target sequences which they wish to capture -- which
24 one wi shes to capture. So if | had an entire genone
25 and | wanted to try to anplify or nmake many copies of
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1 a particular gene or a particular region, what | could
2 do in traditional PCRis design two priners, one which
3 woul d be conplenmentary to each strand. They would

4 bind in the region of that gene.

5 Now, they mght bind in the mddle of a
6 | ong DNA strand, they mght bind at the end of a DNA
7 fragnent if the DNA was fragnented sonehow in

8 preparing it. So they bind to specific target

9 sequences that one wi shes to capture and anplify.

10 Q Where do they bind with respect to the
11 particul ar target sequence?

12 A. At the places to which they are

13 conpl enent ary.

14 Q So let's say you have a target sequence
15 of approxi mately 30 nucl eotides. Do you agree with
16 just -- agreeing wth ny prem se here that we have
17 target sequence.

18 A. One woul d typically not anplify a target
19 sequence 30 nucleotides in length. |If one wanted to,
20 that's -- we can imagi ne we have a target sequence

21 which is 30 nucl eoti des.

22 Q Just follow wth ny hypothetical here.

23 A. Al right.

24 Q So if you have a target sequence of 30

25 nucl eotides in length, and that particul ar sequence,
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1 as we've discussed, conprises of the double strands,

2 correct?

3 A. So inits natural state -- right? If it
4 were in your genone -- right? -- it would probably be
5 in a long doubl e-stranded conpl ex.

6 Q kay.

7 After denaturation the double strands are
8 broken apart, correct?

9 A. They' re not broken apart. They separate.

10 So they're held together with weak hydrogen bonds, and

11 they reversibly separate. So they can reanneal. They
12 can cone back together again.

13 Q So after denaturation the double strands
14 are separated; is that correct?

15 A They're typically separated into

16 si ngl e- stranded nol ecul es.

17 Q And each of those separated strands, they
18 are conplenentary to each other; is that correct?

19 A. Yes, they're conplenentary to each other.
20 Q And in annealing, you would apply a

21 primer to each of those separated strands; is that

22 correct?

23 A | would typically design priners -- there
24 are cases where people design single priners, but in
25 traditional PCR, | would identify a target region and
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1 | would design two priners to anplify that target
2 regi on.
3 Q And where woul d you apply those two

4 primers to anplify that target region of the 30

5 nucl eoti des?
6 MR. RCSATO  (bjection. Form
7 THE WTNESS:. So, again, it would depend

8 on ny assay and what | wanted to do. Right? | m ght

9 try to bind those priners outside of the target region
10 in genomc DNA;, | mght try to bind themwthin that
11 target region. | mght try to bind them-- | m ght

12 design multiple prinmers. People sonetines use nested
13 PCR.

14 So in traditional PCR 1 would design two
15 primers that would in sone way bracket the target

16 region that | wanted to try to anplify.

17 Q BY M5. WANG  (Ckay.
18 Now, after you've attached those priners
19 bracketing the target region that you would like to

20 try to anplify, the last step in the PCR cycle is

21 extensi on, correct?

22 A. The last step in the first cycle would be

23 extension, so one would add a DNA pol ynerase, and then

24 al l ow that polynerase to extend the nolecule. Extend

25 fromthe site of hybridization.
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1 So if | have one single-stranded
2 nol ecul e, the prinmers would cone and bi nd, and extend,
3 and create a |longer piece. So that piece can be
4 relatively short, it can be extrenmely long. It
5 depends on how | ong that single-stranded fragnent of
6 DNA i s.
7 Q But the DNA pol ynerase woul d create a new
8 strand, essentially, that would extend out; is that
9 correct?
10 A. | don't know what you nean by a new
11 strand. It would copy DNA. So it creates a
12 conpl enentary strand to the original strand.
13 Q But it's a copy, correct?
14 A. It -- one could refer to it as a copy,
15 yes.
16 Q Well, you just said it was a copy of the
17 original strand, correct?
18 A You create a -- it's not a copy. |It's
19 conplenentary to the original strand.
20 There's an inportant difference. So for
21 every Ainthis strand, |I'd have a Tin the -- it's
22 al nost like a negative to a photograph. So for every
23 Al'd have a T; for every GI'd have a C
24 Q Ckay.
25 | f you start with a doubl e-stranded
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1 target sequence, that we've tal ked about, you separate
2 t hrough this process and you have two strands,

3 correct?

4 A So ny initial DNA is doubl e-stranded. |
5 apply gentle heating and I have two singl e-stranded
6 nmol ecul es.

7 Q Then you apply two priners to those two
8 strands; is that correct?

9 A In traditional PCR, where one is

10 targeting a small region, one would use two priners,
11 because in subsequent steps one would want to

12 specifically anplify that target region.

13 Q So you would use two priners in

14 traditional PCR to those two separated strands,

15 correct?

16 A. One woul d use priners conplenentary to
17 t hose two strands.

18 Q But two of them is that correct?

19 A. In traditional PCR, yes. Again, there
20 are many variations on PCR that are used.

21 Q Under st ood.

22 In traditional PCR you would use two

23 prinmers to those two strands, and then you woul d use
24 DNA pol ynerase to extend and create a conpl enentary
25 copy of those two strands; is that correct?
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1 A That's typically how PCR -- traditiona
2 PCR functions, yes.
3 Q So at the end of your first cycle of
4 traditional PCR, instead of one doubl e-stranded target
5 segnent, you now have two doubl e-stranded target
6 segnments; is that correct?
7 A. Not conpletely. You would have --
8 Again, imagine this is a portion of your
9 chronosone and i nagi ne we have a | arge fragnent of
10 t hat chronosone, which is mllions of bases in |ength.
11 If we had only one copy -- and, again, for extracting
12 DNA from even any one of your cells, they start with
13 two copies of your genone. Typically extract DNA from
14 multiple copies, but if we focus on one of those, we
15 start with the doubl e-stranded nolecule that is
16 effectively a mllion base pairs in length. W would
17 all ow those priners to bind, and we would create
18 copies that are, again, typically less --
19 conpl enentary copies that are typically I ess than a
20 mllion bases in | ength, depending on where those
21 prinmers bind and how nuch additional sequence there
22 i S.
23 Q But if you start -- I'monly talking
24 about one cycle in traditional PCR If you start wth
25 one doubl e-stranded sequence, what you get at the end
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1 of that first cycle are two copies, essentially, of

2 t hat sanme doubl e-stranded sequence, correct?

3 A. Not full copies. Right?

4 So, again, if | have a |l ong nol ecul e and
5 | bind here and | start to copy this way, this piece

6 to the -- to the right -- | guess to your left -- to

7 the left of where the prinmer bound on the first strand
8 woul d still be single-stranded.

9 You can refer to the entire hybrid -- the
10 hybrid conpl ex as a doubl e-stranded nol ecul e. Agai n,
11 it depends on the context and how you want to discuss
12 It. But it would be partially single-stranded,

13 partially doubl e-stranded.

14 Q So | think I understand where we're

15 tal ki ng past each other. Wth respect to the

16 traditional PCRin the first cycle --

17 A M hmm

18 Q -- where you start with a doubl e-stranded
19 target sequence -- and |'mnot tal king about a full

20 chain but I'mtal king about the targeted sequence of
21 our 30 nucleotides as we used in our exanple. Wat

22 you end up -- what you end up with at the end of that

23 first cycle are two copies of that 30-nucleotide

24 sequence; is that correct?

25 MR. ROSATO. (bjection. Form
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1 THE WTNESS: That's not correct. Right?
2 I f you |l ook at how Kary Mullis designed PCR, it was to
3 anplify targeted regions from conpl ete genom ¢ DNA
4 Ri ght ?
5 So it's not a 30-nucleotide synthetic
6 pi ece that you're copying. You're trying to capture a
7 pi ece of a | arger genom c sequence.
8 So you don't make just a targeted copy of
9 that tiny little piece. R ght? Wat you do is you
10 copy a target region fromthe entire genone.
11 Q BY Ms. WANG At the end of the first
12 cycle of a traditional PCR, do you end up with two
13 copies of that target region fromthe entire genone?
14 MR. ROCSATO  bjection. Form
15 THE WTNESS: You don't end up with two
16 copies of that target region. Right?
17 Again, if | have -- and let's -- let's
18 say your genone is only a mllion bases |long. Ckay?
19 | nstead of the over 3 billion copies. And let's
20 | magi ne that you only had one copy of your genone. So
21 let's imagine this is a bacterial genone or a viral
22 genone. Right?
23 So in that bacterial genone, | may want
24 to run a diagnostic assay, | may want to | ook for a
25 drug-resi stance gene. And so if | have a
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1 drug-resistance gene in the mddle of a mllion

2 base-pair-long genone, if | allow the priner to bind

3 and allowed it to extend -- all right? So |I design a
4 prinmer that would target ny region of interest, the

5 gene | want to try to anplify. 1'd allowit to bind,
6 and | would create a conplenentary DNA strand t hat

7 woul d begin at that prinmer but capture the target

8 sequence |'mlooking for as well as sone of the

9 genom ¢ cont ext.

10 So it's not just the target that's

11 copied, it's the target and additional DNA in the

12 regi on.

13 If | wanted to target nultiple genes, |I'd
14 design nmultiple priners that would align in those --
15 that would fall into those genes.

16 If | wanted to sequence that gene, | may
17 design nmultiple sets of priners that fall within and
18 are nested within. R ght?

19 So, you know, when you say you just get
20 two copies of that target, that's not entirely correct
21 in the first round of PCR

22 Q BY M5s. WANG Have you personally

23 desi gned priners?

24 A. | have designed mllions of PCR priners.
25 Q So you're famliar -- well famliar with
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1 t he process of designing priners?

2 A. I"'mwell famliar with the process of
3 designing prinmers and all sorts of oligonucleotide
4 probes for a wde range of applications.

5 M5. WANG Can you mark this for ne?
6 Thank you.

7 (Deposition Exhibit 2 was marked for

8 Identification and seal ed separately.)

9 THE REPORTER: Exhibit 2.

10 Q BY M. WANG Dr. Quackenbush, you've

11 been handed what's been marked as Exhibit 2 to your

12 deposition, and do you see that this is a printout

13 froma web page entitled "Pol ynerase Chain Reaction"?
14 MR. ROSATO |I'mjust going to note an

15 objection. This is not a docunent currently of

16 record, correct?

17 M5. WANG That is correct.

18 MR. ROSATO. Ckay. So I'll just note for
19 preservation objection, any evidentiary objections in
20 scope as wel|.

21 Q BY M5s. WANG Dr. Quackenbush, ny

22 guestion was: You note this is a printout of a web

23 page that's entitled "Pol ynmerase Chain Reaction

24 (PCR)"; is that correct?

25 A That's the title, and I can see the URL
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1 at the bottom
2 Q And it appears to be fromthe National
3 Human Genone Research Institute?
4 A. Yes.
5 Q Ckay.
6 And you'll note that in Paragraph 2 of
7 this docunent it nentions Kary Miullis, who you' ve been
8 referring to as the inventor of PCR, is that correct?
9 A Can | have a mnute to read this?
10 Q Sur e.
11 A. kay.
12 Q Are you done with readi ng the page?
13 A. Yes, | have finished reading it.
14 Q kay.
15 Can you | ook to the paragraph that says
16 "How does PCR work?" Do you see that?
17 A Sur e.
18 Q And do you see that it says, "To anplify
19 a segnent of DNA using PCR, the sanple is first heated
20 so the DNA denatures, or separates into two pieces of
21 si ngl e-stranded DNA."
22 You would agree with that, right?
23 A. That's what it says, yes.
24 Q And, "Next, an enzyne called 'Taq
25 pol ynerase' synthesizes - builds - two new strands of
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1 DNA, using the original strands as tenplates”; is that
2 correct?
3 A It says that, but it |eaves out the
4 hybri di zati on of prinmers, which is an essential step.
5 Q Correct. Agreed.
6 But then it next says that, "This process
7 results in the duplication of the original DNA wth
8 each of the new nol ecul es containing one old strand
9 and one new strand of DNA."
10 Do you see that?
11 A | see where it says that, yes.
12 Q And you agree that that is what happens
13 at the end of the cycle?
14 A So --
15 MR. ROSATO  bjection. Form
16 THE W TNESS:. That is what happens during
17 the first cycle, and if you |look at the figure, which
18 Is really hard to see, this shows exactly what |
19 tal ked about earlier, where you have a DNA -- a
20 pol ymer -- sorry -- an oligonucleotide prinmer bind and
21 copy the target region plus additional DNA
22 So one can characterize that as -- the
23 way this is described, as one new and one old strand
24 of DNA.
25 Q BY MB. WANG  Ckay.
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1 And then you would agree that, as it says
2 here, "each of these strands can be used to create two
3 new copi es, and so on, and so on"; is that correct?

4 A. So -- yes. In subsequent steps. Right?

5 The process is cyclic. That's why it's

6 called a chain reaction. |In subsequent steps you

7 create nultiple copies of your target.

8 Q And so you would go through nultiple

9 cycles to get nmultiple copies; is that correct?

10 A. Typically if you want to anplify

11 sonet hi ng, you want nore than just two copies, and the

12 way Kary Miullis designed PCR was to isol ate that

13 target sequence fromthe | arger genom c sequence.

14 Q Now, you nentioned earlier that sonetines
15 in PCR, not traditional PCR, you start with a single
16 strand; is that correct?

17 A. One can, yes.

18 Q And if you start with a single strand for
19 the first cycle, there is no denaturation, correct?

20 A You woul dn't have to denature the DNA

21 no.

22 Q But if you were to continue and have a

23 second cycle and a third cycle and a fourth and so on
24 and so forth, you would have to include a denaturation
25 step; is that correct?
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1 A Subsequent cycles of PCR include
2 denat uration, yes.
3 Q Now, Dr. Quackenbush, you' ve said you've
4 had experience designing priners; is that right?
5 A Yes, | have.
6 Q And are you aware of a typical |ength of
7 primers?
8 MR. ROSATO. (bjection. Form
9 THE WTNESS: The length of prinmer
10 depends on the application.
11 Q BY M5. WANG I n your experience
12 desi gning priners, what have been sone typical |engths
13 t hat you have used?
14 A So priner design, we've used -- for
15 anplifying specific -- so the very first project |
16 wor ked on when | began ny career in nol ecul ar biol ogy
17 in 1992 was a |arge-scale library screeni ng project.
18 W were anplifying small fragnments of DNA, about 200
19 base pairs in length, and the priner sequences we used
20 were typically 22 to 27 bases in length. They were
21 designed with a set of stringent design criteria that
22 i ncluded the reaction condition, salt concentrations,
23 and the desired annealing tenperature for subsequent
24 PCR reacti ons.
25 So for a given set of conditions, yes, |
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1 can talk about -- in the reactions we did, | can talk
2 about the length of the priners.
3 Sonetinmes prinmers are nodified to contain
4 addi ti onal sequences so they're longer. Sonetines one
5 wants specificity so one can adjust the anneali ng
6 tenperatures. It all depends on the context of the
7 reacti on.
8 So I'd hesitate to say there's a typi cal
9 set of conditions or |engths.
10 MR. ROSATO. We're com ng up on about an
11 hour, so whenever you find a good tine for a break
12 woul d be appreci at ed.
13 M5. WANG CGot it. W just have a couple
14 nore here.
15 WIIl you mark this for ne, please.
16 (Deposition Exhibit 3 was marked for
17 I dentification and seal ed separately.)
18 THE REPORTER: Exhibit 3.
19 Q BY M5s. WANG Dr. Quackenbush, you've
20 been handed a docunent nmarked as Exhibit 3 to your
21 deposition, and it's entitled "Bioinformatic tools and
22 guideline for PCR prinmer design,” and it's by Kanel
23 A. Abd-Elsalam | think. Do you see that?
24 A Yes, | do.
25 MR. ROSATO Can | take a nonent to | ook
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1 at this, Counsel?
2 M5. WANG  Sure.
3 MR. ROSATO It's a new exhibit?
4 M5. WANG This is a new exhibit.
5 MR. ROSATO Ckay. So I'mgoing to note
6 and preserve any evidentiary objections as well as
7 obj ections to scope.
8 You can go ahead.
9 Q BY M5s. WANG Dr. Quackenbush, if you can
10 turn to Page 94 as it's noted on the top of this
11 docunent .
12 A. Sur e.
13 Q You'l| see a paragraph there about priner
14 | engt h, and take your tinme and read that paragraph,
15 pl ease.
16 A. Ckay, | see -- |I've read the paragraph.
17 Q And you see that it says that -- | think
18 as you testified, "both specificity and the
19 tenperature and tine of annealing are at | east
20 partially dependent on the prinmer length"; is that
21 correct?
22 A Well, | added al so reaction conditions
23 and salt concentrations, but the first sentence does
24 say that specificity and the tenperature and tine of
25 anneal i ng are dependent on priner |ength.
DepoServices.com CHASE LITIGATION SERVICES 800.949.8044

57

Personalis EX2009.057



John Quackenbush, Ph.D.

1 Q And then it states that "this paraneter,”
2 primer length, "is critical for successful PCR " Do
3 you see that?
4 A. That's what it says, yes, and it
5 references a 1991 paper by Wi, which | don't have
6 avai | abl e.
7 Q But woul d you agree that priner |ength
8 Is, in fact, critical for a successful PCR?
9 A. Prinmer length is an inportant conponent
10 of successful PCR
11 So, again, | haven't read this paper, |
12 haven't had a chance to reviewit. | don't know
13 exactly what the author is discussing here, but priner
14 | ength, yeah, is -- it's one of the things we consider
15 I n designing a PCR assay.
16 Q And the next sentence states, "For
17 br oad- spectrum studies, prinmers of typically 18-30
18 nucl eotides in length are the best." Do you see that?
19 A. | see where it says that, yes.
20 Q Do you agree with that?
21 A. So this is a review paper that was
22 witten in 19 -- sorry -- in 2003. It was published
23 in the African Journal of Biotechnology. Al right?
24 So | don't know nuch about the journal and the
25 criteria they use to review this.
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1 This gentl eman works in a Pl ant Pat hol ogy
2 Research Institute and the Agriculture Research Center
3 in Omn, Gza, Egypt. So | don't know what he's
4 actual ly tal king about. He may be tal ki ng about
5 particul ar plant assays, since this seens to be, you
6 know, where he works. Again, | haven't had a chance
7 to review this docunent.
8 So in the context of the applications he
9 may be discussing here, in the context of this
10 par agraph, his conclusion is that that |ength of
11 nucl eotides are the best. But for different assays
12 you m ght have different length prinmers. Again, it
13 really depends on the context and what you want to do.
14 Ri ght ?
15 These prinmers may have significant
16 secondary structure that interfere with hybridization.
17 There are all sorts of things that play into this.
18 So | can see where he says this, but it's
19 taken out of context in what he's actually trying to
20 do.
21 Q | n your experience, have you ever
22 designed priners that are greater than 50 nucl eoti des
23 in | ength?
24 A. |'"d have to think very carefully. |'ve
25 desi gned sone very long priners for specific
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1 applicati ons.
2 Q Do you recall if you've ever designed
3 prinmers that are greater than 50 nucleotides in
4 | engt h?
5 MR. ROSATO. (bjection. Form Asked and
6 answer ed.
7 THE WTNESS: | don't recall how I ong
8 t hey are, no.
9 M5. WANG Al right, we can take a break
10 her e.
11 THE VI DEOGRAPHER: W are going off the
12 record. The time is 10:17 a.m
13 (Short recess.)
14 THE VI DEOGRAPHER: We are back on the
15 record. The time is 10:35 a.m
16 M5. WANG  Thank you.
17 Q Dr. Quackenbush, just to ask, during the
18 break did you speak with your counsel at all regarding
19 your answers to this deposition?
20 A No, | did not.
21 Q Gkay. Thank you.
22 Now, before the break we were tal king
23 about prinmer |ength.
24 A Yes.
25 Q And you had nentioned that you have
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1 designed, | think you said, mllions of priners; is
2 that correct?
3 A. Probably, yes.
4 Q Ckay.
5 And over the course of your career?
6 A | designed the | argest nunber when | was
7 just getting started, but, yes, we've designed priners
8 over the course of ny career for a variety of
9 di fferent applications.
10 Q And you nentioned that there would be
11 reasons as to why you would want to design | onger
12 primers. Do you recall saying that?
13 A. Yes.
14 Q What do you nean by "longer priners"?
15 A Well, you were asking ne about a range
16 from18 to 30 bases, and there m ght be tines when you
17 design prinmers that are |onger than that.
18 Q How nmuch | onger?
19 A. Again, it's going to depend on your
20 application.
21 Q But | think you testified previously
22 that, despite the mllions of priners that you' ve
23 desi gned, you don't recall if you've actually designed
24 ones that are greater than this range of 18 to 30; is
25 that correct?
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1 A | know |I've --

2 MR. ROSATO. (bjection. Form

3 THE WTNESS: | know |'ve desi gned

4 prinmers |longer than 30 bases in length. You were

5 aski ng ne about 50 bases, and |'m not sure.

6 Q BY M5. WANG  Longer than 40 bases in

7 | engt h?

8 A. Again, | -- 1'd be -- | don't recall the
9 | ength of all the priners |I've designed, so |I'd be
10 hesitant to set a size limt.

11 Q Sitting here today, of all the mllions
12 of priners you' ve designed, can you think of a single
13 prinmer that you' ve designed that was over a hundred
14 bases in | ength?

15 MR. ROSATO  bjection. Form

16 THE WTNESS: |'ve been working in

17 nol ecul ar bi ol ogy since 1992, so, you know -- |'ve
18 desi gned ol i gonucl eotides that are |onger than a

19 hundred base pairs in length. Wether they were

20 specifically used for PCR, | can't say.

21 Q BY M5. WANG And the sane wth respect
22 to whether you recall designing any priners that are
23 nore than a hundred fifty nucl eotides in |ength.

24 A. | can say | probably haven't ever

25 designed a PCR priner that's a hundred fifty base
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1 pairs in |ength.
2 Q Now, you al so nentioned that one of the
3 factors -- and | know you nentioned several, but one
4 of the factors that's related to prinmer length is
5 tenperature; is that correct?
6 A. The anneal ing tenperature of the priner,
7 yes.
8 Q And | think you nentioned earlier that
9 during the denaturation step as well you used gentle
10 heat. That was the termthat you used. Do you recall
11 sayi ng that?
12 A. It's typically referred to as gentle
13 heati ng, yes.
14 Q What is the tenperature range for gentle
15 heat i ng?
16 A. So to denature doubl e-stranded genom c
17 DNA, and, in fact, in nost PCR -- npbst PCR protocols
18 using traditional PCR -- so |I'mnot going to coment
19 on all the variations of PCR and what soneone m ght
20 do, but in traditional PCR as designed by Kary Miullis,
21 heating typically stops at 95 degrees Cel sius.
22 Q And why is that the case?
23 A You want to assure that the
24 doubl e-stranded DNA is fully denatured.
25 Q |s there a risk of having a higher
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1 t enperature beyond 95 degrees?

2 A. A hundred degrees water boils, so it

3 woul dn't be a good idea to boil the DNA

4 Q Because that woul d destroy the DNA that

5 you' re working with?

6 A Yeah.

7 Q Ckay.

8 And with respect to annealing

9 tenperature, is there also a typical tenperature

10 that's used for annealing?

11 A It depends on your length of prinmers and
12 the assay that you want to run. |t depends on the

13 salt conditions, it depends on a wde variety of

14 different elenments in the protocol and what you're

15 hopi ng to achi eve.

16 Q Just like with denaturation tenperatures,
17 is there a point at which an annealing tenperature is
18 not ideal ?

19 A. Again, it depends on your application.

20 If you try to anneal priners at 95 degrees C, again,
21 for short prinmers they probably wouldn't work. [If you
22 were trying to anneal them at zero degrees C --

23 right? -- on a block of ice, they wouldn't work. At
24 roomtenperature you nmay get sone nonspecific binding,
25 but PCR protocols often vary the tenperature over the
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1 course of a reaction, and can even vary the annealing
2 t enper at ures dependi ng on the objective of the assay
3 and what you want to achieve.
4 Q So for the priners that we were tal king
5 about before, between 18 or 30 nucl eotides in |ength,
6 what woul d be a typical annealing tenperature for
7 t hose?
8 A |'d have to know the GC content, the
9 | ength of the prinmer, the salt concentrations, and
10 other factors in the assay.
11 Q So you can't tell nme what a typical
12 tenperature woul d be used for those priners of that
13 particul ar | ength?
14 MR. ROCSATO  bjection. Form
15 THE WTNESS: So this -- you know, you're
16 referring back to this paper fromthe African Journal
17 of Bi ot echnol ogy --
18 Q BY M5. WANG |'mactually not referring
19 to that paper. |'mactually asking you generally in
20 your experience, if you had priners between 18 and 30
21 nucl eotides in length, if there's a typical annealing
22 tenperature that you would use to -- in those
23 reactions.
24 A. So you said as we discussed earlier,
25 which was in this paper, so | don't know what assay
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1 this gentleman is using, what the conditions are.

2 Again, it would depend on application. |'d be

3 hesitant to offer a tenperature because there nay be
4 circunstances in which that tenperature wouldn't be

5 appropriate. It depends on the assay itself.

6 Q In the context of any prinmers that you

7 yoursel f have designed, can you point to any specific
8 tenperatures that you' ve used for annealing?

9 A When we were running -- when | was

10 running PCR at the Salk Institute, we would typically
11 design our prinmers so that they would hybridize in the

12 range of 62 to 65 degrees Celsius. At least that's ny

13 recol | ection.

14 Q And when you say "so that they woul d

15 hybridize," is it that tenperature affects whether or
16 not they would actually, in fact, hybridize to the

17 conpl enentary strand?

18 A So hybridization is a stochastic process.
19 Hybri di zati on occurs at nmany different tenperatures.

20 Right? At any tenperature. As long as you don't have
21 solid ice or boiling water. R ght? DNA nol ecul es can
22 find each other and form bonds across the

23 conpl enentary strands. Ckay?

24 So when we design an assay for a

25 hybri di zati on tenperature -- particular hybridization
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1 tenperature, we're trying to bal ance sensitivity and

2 specificity. R ght?

3 If | wanted to get conplete hybridization
4 wth every primer, I'd do it at a | ow tenperature but
5 | mght hybridize to sequences which aren't a perfect
6 match. |If | do it at too high a tenperature, |I'm

7 still going to get sone hybridization, but it may not
8 be -- may not give ne sufficient sensitivity to be

9 able to fully anplify the targets that I"'mtrying to

10 anplify.

11 So, you know, there -- in any kind of

12 design -- in any kind of experinent, you're always

13 trying to strike a balance between different el enents.
14 Ri ght ?

15 Mol ecul ar biology is a science of

16 optim zation. R ght? And pretty routine optim zation
17 in the way we approach lots and lots of different

18 assays.

19 PCR represents that. |t depends on the
20 application and what you're trying to gain fromthe

21 assay itself.

22 Q So just going back, when you say

23 specificity, you' re referring to whether you're, in

24 fact, hybridizing to the target that you're | ooking

25 for versus everything else in the pool; is that
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1 correct?
2 A. So specificity can refer to |lots of
3 different things. In the context I'musing it right
4 now, specificity that | was referring to is an exact
5 match. Al right?
6 But, again, we even run assays at tines
7 where you want to bind but you may want to have a
8 singl e base pair m smatch.
9 So specificity is sort of context
10 dependent, but in the context I'musing it, what you
11 want to do is match the appropriate sequence which is
12 conpl enentary to your priner.
13 Q And the other -- you also tal ked about
14 sensitivity, correct?
15 A. Yes.
16 Q And in that context you were talking
17 about whether it's sufficiently sensitive to actually
18 find the particul ar sequence that you're | ooking for;
19 I's that correct?
20 A. Not to find it, necessarily.
21 Q To hybridize to it?
22 A. Not necessarily to hybridize. R ght? |If
23 | design PCR prinmers to hybridize at 58 degrees
24 Cel sius but | set ny annealing tenperature at
25 70 degrees Celsius, | would still get sone
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1 hybri di zation. Right?
2 If | carried out the additional steps of
3 PCR, | would still get anplification. But | may not
4 anplify a sufficient quantity for ne to carry on the
5 next steps of the assay. Right?
6 So, again, this is, you know, a process
7 of optim zation, where you try to balance a variety of
8 different factors, including sensitivity and
9 specificity.
10 Q Let's switch gears a little bit.
11 You said earlier that you have a | ot of
12 experience in dealing with sanples from cancer cells;
13 Is that correct?
14 A Wl |, cancer cells, cancer cell |ines,
15 tunor sanpl es, yes.
16 Q And | think you've testified previously
17 in this case and in the litigation about the
18 di fference between germine nutations and sonatic
19 mut ati ons, correct?
20 A That's correct.
21 Q And that somatic nutations are really
22 what we're tal king about in the context of the '830
23 patent and in this case; is that correct?
24 A. | don't recall what | said previously. |
25 can discuss the differences between somatic and
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1 germine nutations. Typically, although not always,
2 one is interested in cancer diagnosis and treatnent
3 and identifying those somatic nutations, because in
4 t he context of precision nedicine, those somatic
5 nmut ati ons are often the ones that are therapeutically
6 val uabl e, therapeutically informative.
7 But if, for exanple, you carried a
8 germ ine BRCA1L or BRCA2 nutation --
9 Q Hopeful |y not.
10 A. Hopefully not, right?
11 But if you did, that would be a gerniine
12 mut ati on which still would be informative for treating
13 cancer.
14 So typically when we're | ooking at tunors
15 and tunor nutations, the enphasis is on somatic
16 mut ati ons, but not al ways.
17 Q And sonmatic nutations are those that
18 actually exist in the tunor cells; is that correct?
19 A In the context of cancer, we tal k about
20 themas arising after your body grows and devel ops,
21 during the process of growh and devel opnent and
22 aging. Sonme nutations exist in precan -- sonatic
23 nmut ati ons exi st in a precancerous state.
24 So, again, you, over the course of your
25 |ifetinme, accunulate nutations. Not all of those
DepoServices.com CHASE LITIGATION SERVICES 800.949.8044

70

Personalis EX2009.070



John Quackenbush, Ph.D.

1 mutations -- those nutations we refer to as somatic
2 because they're not inherited or gernmline. Those
3 nmut ati ons may or may not |ead to cancer.
4 When we tal k about the devel opnent and
5 progression of cancer, we tal k about those somatic
6 mut ati ons which facilitate the uncontrolled growth and
7 expansion of cells, and that gromh and expansion is
8 what we refer to as a tunor.
9 Q Is it true that in a tunor there would be
10 cells that do not have somatic nutations?
11 A. There are often infiltrating cells --
12 right? -- |ike |lynphocytes, that may not carry those
13 mutations. There's often normal tissue m xed in.
14 So if we |ook at the bulk tunor, there
15 are cells which may not carry somatic nutations. They
16 still may. W have margin effects in tunors, where
17 the surrounding tissue may, in fact, carry sone
18 precursor nmutations. Wth the addition of additional
19 nmut ati ons, nmay | ead to cancer devel opnent and
20 progressi on.
21 A | ot of the nodels of cancer are
22 multihit nodels, that you have to accunmul ate a series
23 of somatic nutations to initiate full progression to
24 what we think of as cancer.
25 If we | ook at that bul k tunor sanpl e,
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1 there may be infiltrating tunor tissue. Oten,
2 especially in laboratory investigations, we separate
3 the tunor cells fromthe somatic cells.
4 So tunor cells thenselves may -- even
5 there, the separation may be inconplete. So there may
6 be cells that nmay not carry the particular somatic
7 mut ations that are relevant for therapy.
8 Again, there are lots of different
9 cl asses of nutations. W talk about driver nutations
10 and passenger nutations, and |I'd be happy to discuss
11 t hose as well.
12 Q We do not need to discuss those.
13 A. That's what | figured.
14 Q Are you famliar with the term sonmatic
15 mut ati on frequency?
16 A. Yes, | am
17 Q And what do you understand that termto
18 mean?
19 A So it's often used in different
20 situations. You can tal k about somatic nutation
21 frequency in popul ations, and there are |ots of
22 dat abases and places to characterize those. There are
23 al so somatic nutation frequencies wthin individuals.
24 So not all the cells in your tunor may have exactly
25 t he sane set of mnutations.
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1 And, in fact, what we knowis a tunor is
2 a heterogeneous nmass, wth cells that carry different
3 nmut ati ons, and in particular sone of those nutations
4 may i nduce netastases, and those netastases then may
5 contain -- may devel op additional nutations.
6 So when we tal k about the frequency,
7 we' re tal king about how often we see it in a
8 particul ar background. And that can be a popul ati on
9 | evel, it could be in the context of an individual

10 patient's di sease.

11 Q And one of the databases that you

12 nmenti oned that discuss popul ation sonatic nutation

13 frequency is the COSM C dat abase; is that correct?

14 A COSM C -- the COSM C dat abase is one of
15 t hose which does characterize popul ati on-1evel

16 frequenci es.

17 Q Now, you mentioned netastasis.

18 A Yes.

19 Q Can you describe for ne what that is?

20 A Sure. |If we think about a tunor --

21 right? -- a tunor is a mass that grows when a set of
22 cells begin to accunul ate nutations such as they grow
23 out of control. In many of the nodels we have of

24 cancer, one of the key driving nutations is the

25 mutation in either DNA repair or in checkpoint
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1 processes whi ch detect DNA danage. So the tunor

2 begins to start to growin its own |ocal environnent.
3 Ri ght ?

4 For exanple, ny father-in-Ilaw had

5 colorectal cancer, so in a portion of his intestine he
6 had a primary tunor. Sone of the cells in that tunor
7 pi cked up additional -- the tunor grewin the wall of
8 the nucosa -- that's the inner lining of the colon --
9 it then grewinto the |ocal nusculature, and at sone
10 poi nt sone of those cells in the tunor were shed and
11 traveled to his liver, where they ended up growing in
12 a new site, and those cells growing, form ng new tunor
13 masses in a new site, are referred to as netast ases.
14 Q And they traveled to his liver through
15 the circulation; is that correct?

16 A In his case | don't knowif it was

17 t hrough bl ood circulation or through the |ynphatic

18 system

19 Q Tunor cells that travel through

20 circulation are referred to as circulating tunor

21 cells; is that right?

22 A. Typically people refer to circul ating

23 tunor cells as tunor cells that are carried in the

24 bl ood, but you can also ook at themin |ynphatic

25 fluird or other bodily fluids.
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1 Q What are sone exanples of circul ating
2 tunor cells?
3 A. There are lots of different exanples.
4 Solid tunors will shed cells into circul ation.
5 Leukem as carry circulating tunor cells.
6 So if we look at a patient with | eukem a, the vast
7 majority of the white blood cells in an early stage
8 may be normal white blood cells, but then circul ating
9 wi th those normal white blood cells would be tunor
10 cells.
11 Q The | eukem as don't originate with the
12 tunor, that then sheds tunor cells to then netastasize
13 in a different location in the body, correct?
14 A. Sonme tunor cells -- sone | ynphomas can
15 nmet ast asi ze and form secondary tunors. They're really
16 cells that originate in the bone marrow. So they
17 begin in the bone marrow and nmake their way into
18 circul ation.
19 Q So we were tal king about popul ation
20 frequency, and | think we tal ked about the COSM C
21 dat abase.
22 A M hmm
23 Q Are you aware of any ot her databases that
24 tal k about popul ation somatic nutation frequency?
25 A. There are probably |ots of custom
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1 dat abases. |'msure there are databases at the NCBI
2 that characterize tunor nutation frequencies.
3 The primary resource we often use when
4 | ooki ng at nutation frequencies is COSMC. They do a
5 very good job of curating other resources and bringing
6 t hem i n.
7 Q So you can't think of a specific other
8 dat abase that deals with population nutation
9 frequenci es?
10 A. |'"d be happy to do a search and find
11 sone, but COSMCis a -- is probably the nost w dely
12 used resource so it's the one |'"'mnost famliar wth.
13 Q Ckay.
14 What are SNPs?
15 A So SNP is an acronym It refers to
16 si ngl e- nucl eoti de pol ynor phi sm
17 Q And is it true that they are changes in a
18 DNA base pair?
19 A. | don't know what you nean by "changes."
20 Q What do you understand "changes" to nean?
21 A | don't know how you're using it in
22 cont ext.
23 Q Are SNPs considered a change in one DNA
24 base pair?
25 A. So if you're tal ki ng about change, you
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1 have to tal k about change relative to sonething.

2 Ri ght ?

3 So if we |ook at our genom c DNA --

4 right? You and | are clearly not identical. You're

5 female, I'mmale. That neans you carry two X

6 chronosones, probably, and | carry an X and Y

7 chronosone, probably.

8 |f we set aside the sex chronbsones, we

9 have 44 other pairs of chronosones. Those are

10 referred to as autosones. They're nunbered from1l to
11 22. They're pairs. They're about 3 billion bases of

12 DNA | ength. The fact that | have |ight eyes and you

13 have dark eyes and |'mtaller and you're shorter is
14 reflected in variations in our DNA

15 | f we | ook across our genones, though --
16 right? You and | breathe the sane air, can eat the
17 sane food. | have O negative blood; | can give you a
18 bl ood transfusion. Right?

19 Even though we carry out the sane basic
20 net abol i ¢ processes, there are subtle differences.

21 Those differences are reflected in our DNA. Single
22 base pair differences characterized across the

23 popul ation are referred to as singl e-nucl eotide

24 pol ynor phi sns. Those si ngl e-nucl eoti de pol ynor phi sns
25 typically refer to variations at fixed positions in
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1 DNA t hat are common across popul ati ons.
2 Al t hough we're increasingly |ooking at
3 rare variants, so a variant you nay carry that no one
4 el se or very few other people do, but typically when
5 we tal k about SNPs, we're tal king about variants that
6 are catal oged and seen at a popul ation frequency of
7 greater than five percent. But, you know, if they're
8 a hundred percent, then the other variant doesn't
9 exist. So sonmewhere between five and 95 percent.
10 And we often distinguish those from SNvs,
11 si ngl e-nucl eoti de variants, which one could call a
12 SNP, a difference in DNA, but one that somatically
13 occurs. So it occurs in your, say, tunor cell or in a
14 surroundi ng tissue, but wasn't inherited from your
15 parents.
16 Q Are there SNPs that are in your tunor
17 cell, for exanple, that really have no inpact on the
18 cancer itself?
19 A. Absol utely. Your tunor cells carry lots
20 of SNPs that don't -- don't have any inplication in
21 t he devel opnent and progression of the disease.
22 And there are also | ots of
23 si ngl e-nucl eotide variants that exist in your tunor
24 cells that don't have any inplication for the disease.
25 Ri ght ?
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1 And | say that in the context of treating
2 the disease. | should also say but, for exanple, if
3 you did carry a nmutation and BRCA1 -- right? -- that
4 woul d be a SNP that would potentially have
5 i nplications for your disease. But there are nany
6 others that don't.
7 Q It woul d be possible, though, that |
8 woul d have a SNP for BRCAl, for exanple, that sonebody
9 el se who al so carries the BRCAL gene woul d al so have
10 the sanme SNP; is that correct?
11 A It's sort of the definition of SNP that
12 It has to occur in a certain frequency of popul ation.
13 Agai n, we now tal k about rare variants.
14 Some people still refer to those as SNPs. A SNP is
15 basically a single base pair change relative to the
16 consensus DNA sequence. The npbst common DNA sequence.
17 Q Let's go to -- back to the article that
18 we were |ooking at earlier, which is Exhibit 1030 of
19 your bi nder.
20 A. Ckay.
21 Q It's the Manmanova article fromearlier.
22 A Yes.
23 Q And we tal ked about this earlier, where
24 it describes -- it's a review article that describes
25 these different targeted enrichnent nethods, and we've
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1 tal ked about PCR, so I'd like to turn next to hybrid

2 capture, which | think is on Page 115 of the article.

3 Do you see that?

4 A Yes.

5 Q Ckay.

6 And you' ve tal ked about hybrid capture in
7 your declaration, correct?

8 A Yes, | have.

9 Q And we tal ked about how baits-based

10 hybrid capture is, you said, | think, one type of

11 sol uti on-phase hybridization; is that correct?

12 A. | may have said that. It's -- | may have
13 said that, so I'll take your word for it.

14 Q kay.

15 And it's true that baits-based hybrid

16 capture was first reported in a publication called

17 Grhirke in 2009; is that correct?

18 A. | don't know where it was first reported.

19 | actually cited to a Giirke paper that describes it,

20 but bait-based hybridization is, in fact, a variation

21 on net hods that have been used for a very |ong period

22 of time. So, you know, it really grows out of

23 Southern blotting fromthe -- | believe the 1970s.

24 Right? Al these hybridization-based assays are

25 vari ati ons on each ot her.
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1 So, you know, | don't know exactly when

2 bai t - based hybridization was first reported.

3 Q Can you turn to the very back page of the
4 Mamanova article that you're | ooking at.

5 A Sur e.

6 Q | f you go to the colum on the right, on

7 the bottom No. 40.

8 A. kay.

9 Q And do you see that that's a citation to
10 Grirke A, et al., "Solution hybrid selection wth

11 ultra-1ong oligonucleotides for nassively parall el

12 targeted sequencing."” That is in Nature Biotechnol ogy

13 from2009. Do you see that?

14 A Yes, | do.

15 Q And then do you see the note below it
16 t hat says, "This paper was the first description of
17 t he nmet hod, now commrercialized by Agilent, for

18 sol uti on- phase hybridi zati on- based capture using

19 conplex libraries of RNA '"bait' to capture froma

20 shot gun DNA 'pond' |ibrary"?

21 A. | see where it says that, yes.

22 Q So the term"bait," according to the

23 Manmanova review article, originated fromthe Girke

24 paper; is that correct?

25 MR. ROSATO. (bjection. Form
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1 f oundat i on.

2 THE WTNESS: So if you read this --

3 right? -- it says, "This paper was the first

4 descri ption of the nethod, now commercialized by

5 Agi l ent, for solution-phase hybridizati on-based

6 capture” -- right? -- et cetera.

7 So this is the first description of what
8 Is now the Agilent -- or what becane the Agil ent

9 SureSel ect product. So it doesn't say that the word
10 "bait" was, in fact, first used in this Giirke paper,
11 and, again, | don't know where "bait" first was

12 potentially used.

13 "Bait" has been used in the context of
14 sol i d- phase hybridization, and |'"'msure it was used
15 for other |iquid-phase hybridizations as well.

16 So what you're referring ne to here is
17 really the first description of what's Agil ent

18 SureSel ect, a conmercial project.

19 Q BY M. WANG So you said, "I'msure it
20 was used for other |iquid-phase hybridizations as

21 well." Are you aware of any other disclosures of

22 sol uti on-phase hybridi zations using the term"bait"
23 before Gnirke 2009?

24 A. Of the top of ny head, no. Again, |I'd
25 be happy to do a PubMed search and see what | can
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1 find.

2 Q Sitting here today, you don't recall a

3 paper before 2009 that nmentions bait in the context of
4 solution --

5 MR. ROSATO. (bjection. Form

6 Q BY M5. WANG -- phase hybridi zati on?

7 THE WTNESS: | don't recall a specific

8 paper. As | said, the term"bait" has | ong been used
9 as atermin the art for designing -- for an

10 ol i gonucl eotide that's designed to capture a

11 particular DNA fragnent. Right?

12 PCR prinmers you can think of as baits,

13 because they're designed to be specific to a target

14 DNA t hat you want to capture.

15 So, you know, when people first used the
16 term"bait," I'"'mnot sure, but | can tell you it's a
17 termthat's |ong been used in the art. And | can tell
18 you that | heard the term"bait" |ong before the

19 Gnirke paper in 2009 or 2008. 2009.
20 Q BY M5. WANG Are you aware of any ot her
21 paper before Gihirke 2009 that referred to the term

22 "bait" in the context of solution-phase hybridization?

23 MR. RCSATO  (bjection. Form

24 THE W TNESS:. Again, off the top of ny

25 head, | can't point to a specific paper. |'d be happy
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1 to search for one, but, you know, the term"bait,"

2 agai n, has been w dely used in context of

3 hybri di zati on assays.

4 And one, you know, working in the field
5 woul d understand i medi ately what the bait woul d be

6 wi t hout having to read this paper.

7 Q BY M5s. WANG Can you point to any ot her
8 paper or any publication or any disclosure in the art
9 before 2009 that refers to sol ution-phase

10 hybri di zati on using the term"bait"?

11 MR. ROSATO. (bjection. Form Asked and
12 answered a couple tines now.

13 THE W TNESS:. Any particul ar paper which
14 t al ked about sol ution-phase hybridization, and there

15 are papers that go back to probably the 1970s tal ki ng

16 about sol ution-phase hybridi zati on, may have descri bed
17 the term-- or may have used the term"bait." | do

18 not recall a specific paper.

19 Again, |'d be happy to search and try to
20 find one. |'msure they exist.

21 Q BY M5. WANG And you didn't cite any of
22 t hose papers going back to 1970 that nmay or nmay not

23 have used the term"bait" relating to sol ution-phase
24 hybri di zati on in your declaration, correct?

25 A. In ny declaration | tried to cite papers
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1 that were published in the 2009-2010 tine frane.
2 But, again, nolecular biology is a
3 process of constant optim zation and buil di ng on
4 previ ous technol ogi es, to perfect our assays and neke
5 t hem better.
6 Q So you didn't cite to any paper before
7 2009 referring to "bait" -- specifically the word
8 "bait" in the context of solution-phase hybridization;
9 s that correct?
10 MR. ROSATO. (bjection. Form
11 THE WTNESS: | cannot recall whether or
12 not any of the other papers used the term"bait" that
13 were included in the appendix to ny report, which were
14 papers that | cited to. Sone of the references in
15 t hose papers may have used the word "bait."
16 Again, I'mnot clear -- | don't recall at
17 t his nmonent whether or not any of those papers m ght
18 have referred to baits. But "bait" is a termthat was
19 comonly used in the art to tal k about an
20 ol i gonucl eoti de which was designed to a specific
21 t arget sequence.
22 Q BY M5. WANG Wen you say "comonly used
23 in the art,"” are you referring to before 2009?
24 A It's a -- it's atermthat soneone in
25 2008, 2009, probably 2006, 2005 -- | can't tell you
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1 how far back soneone woul d know what that term neant

2 I mmedi ately. But | can tell you in 2009 it was a

3 common -- commonly used term

4 Q Let's turnto -- let's turnto

5 Exhi bit 1023, which is in your binder.

6 A Sur e.

7 Q And that is, | believe, the Girke paper;
8 Is that correct?

9 A It is a paper by Grirke, and it's one of

10 those that | cited in ny report.

11 Q Had you read this paper in 2009, when it
12 was publ i shed?

13 A. | don't recall. | probably read it, but
14 | wouldn't say with certainty that | read it in 2009.
15 Q And if you look at the abstract of this
16 paper, which is on the first page, in bold, the second
17 sentence reads, "W devel oped a capture nethod that

18 used biotinylated RNA "baits' to fish targets out of a
19 ‘pond’ of DNA fragnents.”

20 Do you see that?

21 A. | see where it says that, yes.

22 Q Now, this Gnirke paper, when they're

23 tal king about fishing targets out of a pond, do you

24 understand that pond to refer to a |ibrary?

25 A. |'d have to read this paper. That pond
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1 may be a library. That pond nmay be fragnented genom c
2 DNA. Again, "library" is a termwhich is often used
3 in many different contexts, so --
4 |'d have to actually read nore of the
5 paper in context to refresh ny nenory of what they
6 were referring to as a pond of DNA fragnents.
7 Q Ckay.
8 Let's go -- let's take a step back first.
9 What i s your understandi ng of sol ution-phase
10 hybri di zati on?
11 A. Again, there are many different
12 applications and instantiations of sol ution-phase
13 hybri di zati on. A typical use of sol ution-phase
14 hybri di zation is -- involves the design of
15 ol i gonucl eotides that are targeted to one or nore
16 genom c regions, sonetines independent genomc
17 regi ons, sonetines overlappi ng genom ¢ regions, and
18 typically what one does is one designs an
19 ol i gonucl eoti de priner, which can be DNA or RNA or PNA
20 or LNA, anything which has nucl eoti des which can be
21 conplenentary to a DNA or RNA fragnent that one w shes
22 to capture. One adds that typically in solution.
23 Those priners are typically nodified with
24 sone kind of group, that can be then used to fish out
25 t he hybridi zed conpl exes from sol ution.
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1 So in a standard application, |like the
2 commercial Agilent SureSel ect technol ogy, priners
3 have -- or oligonucl eotides have a biotinyl at ed
4 nodi fication, so it's a particular nolecule biotin
5 added to one end, and that biotin can then bind to
6 magneti ¢ beads, which are coded with another nolecule
7 called streptavidin. R ght?
8 So in that context what one does is one
9 allows a hybridization to occur and then pulls the
10 captured targets out of solution. Right?
11 And, again, there are many different
12 variations on this, but that's one typical exanple of
13 sol uti on-phase hybri di zati on.
14 Q Now, in your opinion, as sonebody who's
15 designed mllions of priners, as you tal ked about
16 previ ously, have you ever designed priners that are
17 attached to streptavidin beads?
18 A | have designed prinmers that have biotin
19 nodi fications that are eventually captured by a
20 streptavidin substrate.
21 Q And in your opinion, as an expert, the
22 term"prinmer" refers to any oligonucleotide that can
23 be used to hybridize to a particular sequence; is that
24 correct?
25 MR. ROSATO. (bjection. Form
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1 f oundat i on.
2 THE WTNESS: So you just asked ne if
3 |"ve designed prinmers that are designed to hybridi ze.
4 Ri ght ?
5 Primers are a form of oligonucleotide,
6 and the design of oligonucleotides is sonething |'m
7 very famliar with, and |I've done nany assays
8 I nvol vi ng the design of oligonucl eotides, including
9 prinmers, and |'ve designed and ordered and used
10 prinmers that have -- priners and other
11 ol i gonucl eoti des that have a variety of nodifications,
12 I ncl udi ng biotinyl ation.
13 Q BY M. WANG \What are ot her
14 ol i gonucl eotides that are not priners?
15 A Primers typically refer to
16 ol i gonucl eoti des that are used in PCR, since they
17 initiate the reaction, hence the termpriners. They
18 prime the reaction. But if |I |ooked at a DNA
19 fragnent, | would not know ahead of tine, if |I sinply
20 had a native strand of DNA, whether it was designed to
21 be used as a priner or for any other type of assay.
22 It could be used for a sinple hybridizati on assay.
23 Ri ght ?
24 So oligonucleotides are the generic term
25 and prinmer is a context-specific term where
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1 generally -- again, nolecular biology -- biologists

2 are really inprecise in how they use | anguage, but

3 generally used as an initiation oligonucleotide for

4 pol ynmerase chain reaction.

5 Q The ol i gonucl eotides that you used in PCR
6 are used in conbination with DNA pol ynerase, correct?
7 A. Typically, yes.

8 Q In the context of sol ution-phase

9 hybri di zati on, there is no DNA pol ynerase used; is

10 t hat correct?

11 A. Cenerally at the stage of capture, no,

12 but, again, it depends on the application. R ght?

13 For exanple, in the paper described --
14 t he paper from Gnhirke and his coll eagues, | believe

15 that they use the DNAs that they capture in

16 sequenci ng, and those are anplified through a process
17 called bridge anplification in the Illumna flow cell,
18 whi ch one m ght characterize as a generalization of

19 PCR, because it does involve a DNA polynerase. Right?
20 So, again, you know, is solution-phase

21 hybri di zation in capture -- up to the capture does it
22 typically use polynerase? Not generally.

23 But, again, there are lots of different
24 variations on |lots of different assays.

25 Q You coul d use PCR and pol ynerase before
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1 sol ution capture, correct?
2 A. Again, if you want to give ne a specific
3 exanpl e, we can tal k about that. |In general, one can
4 do many things before one does sol ution-phase
5 hybri di zat i on.
6 Q But you could use PCR to anplify your
7 pool that you then are applying your baits to, for
8 exanple; is that correct?
9 A Again, there are |lots of different
10 vari ations on one -- on what one mght do. | could
11 desi gn an assay where | did PCR and use biotinyl ated
12 probes and then capture those fromthe resulting
13 solution. | could design an assay where | did PCR and
14 t hen desi gned additional oligonucleotides that were
15 biotinylated that | could use to fish things out of
16 sol uti on.
17 So, you know, this idea of fishing things
18 out of solution is widely used, and, again, | wouldn't
19 begin to conmment on how many possible iterations and
20 pernut ati ons of techni ques and technol ogi es peopl e
21 have dreaned up.
22 Q But it's also possible -- you -- | think
23 you said it's possible to use PCR before you do the
24 actual hybridization capture. |It's also possible to
25 do it after, to anplify your results; is that correct?
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1 A Again, in nolecular biology there are

2 | ots of different ways to conbi ne and optim ze

3 t echni ques, dependi ng on your goals.

4 Q But that is one way that you could do it;
5 Is that correct?

6 A. It's one of many ways and many different
7 t hi ngs that one could possibly do.

8 M5. WANG Let's take a quick break.

9 THE VI DEOGRAPHER: Here marks the end of

10 Media Unit No. 1 in the deposition of John

11 Quackenbush. W are going off the record, and the
12 time is 11:12 a. m

13 (Short recess.)

14 THE VI DEOCGRAPHER: Here marks the

15 begi nning of Media Unit No. 2 in the deposition of

16 John Quackenbush. W are back on the record, and the
17 time is 11:30 a. m

18 Q BY M5. WANG Dr. Quackenbush, if you

19 could turn back to your declaration.

20 A Sure.

21 Q And please turn to Page 12, Paragraph 30.
22 A Al right.

23 Q Are you there?

24 A Yes.

25 Q G eat .
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1 A Opened right there.
2 Q Excel | ent.
3 Do you see that you have a figure that's
4 I n your declaration in Paragraph 307?
5 A Yes.
6 Q And in the paragraph you state, "Figure 1
7 (shown here) is of the Gnirke published application.”
8 Do you see that?
9 A Yes.
10 Q Let's ook at Figure 1.
11 A. kay.
12 Q Now, does this describe the
13 sol uti on-phase hybridi zation that we were tal king
14 about earlier?
15 A Vell, if you don't mnd, I'd like to | ook
16 at the publication to understand exactly where this
17 came from
18 Q | think before we get there, | just want
19 to understand sort of the general principles here a
20 little bit. And, again, this Figure 1 that's included
21 i n your declaration, I'masking is it generally
22 descri bing what you tal ked about earlier wth respect
23 to sol uti on-phase hybridi zati on?
24 A. Again, |'d like to | ook at the docunent
25 to make sure | don't m scharacterize what's there.
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1 Q The docunent bei ng your decl aration

2 Figure 1 or --

3 A No. |If you recall, this figure as noted
4 here was taken fromthe Gnhirke published patent

5 application, which is Exhibit 1024.

6 Q Ckay. So you're turning to Exhibit 1024;
7 is that correct?

8 A Yes.

9 Q Ckay.

10 Counsel, for you.

11 MR. ROSATO.  Thank you.

12 THE WTNESS: And, in fact, |I'm ooking

13 at Exhibit 1024, Colum 5, the first paragraph. |

14 think it's Paragraph -- or first colum -- Page 5,

15 first colum. | think it's Paragraph 68. And there's
16 a figure caption.

17 Q BY M5. WANG Correct. And that figure
18 caption states that, "Figure 1 schematically shows an
19 exenpl ary sel ection process of an enbodi nent of the

20 I nvention," correct?

21 A. That's what the first sentence says, yes.
22 Q And then it follows that, "As shown, bait
23 sequences are hybridized in solution with a group of
24 nucl eic acids (the 'pond)," correct?

25 A Yes.

DepoServices.com CHASE LITIGATION SERVICES 800.949.8044

94

Personalis EX2009.094



John Quackenbush, Ph.D.

1 Q And then it says that, "The hybridi zed
2 sequences are then captured using a noiety linked to
3 or incorporated in the bait sequences.”
4 Do you see that?
5 A Yes.
6 Q And then it follows that, "The
7 hybri d-sel ected targets represent a subgroup of the
8 starting group of sequences ('pond' ), and referred to
9 here as the 'catch'."
10 Do you see that?
11 A Yes.
12 Q Ckay.
13 And then it says that, "This subgroup of
14 sequences can then be subjected to sequencing.”
15 | s that correct?
16 A. Yes.
17 Q kay.
18 Let's turn back to that figure now
19 A. kay.
20 Q Now, according to this figure, the first
21 section has two boxes, one of which says "Bait" in
22 guotes and the ot her one which says "Pond" in quotes.
23 Do you see that?
24 A Yes.
25 Q And the "Bait" in quotes states that it's
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1 made froma pool of synthetic oligonucleotides,
2 correct?
3 A Correct.
4 Q And the "Pond" says that it's genom c DNA
5 fragnents with universal adapters; is that correct?
6 A Yes.
7 Q Now, the second, | guess, colum of
8 pictures is |abeled "Hybridization in solution." Do
9 you see that?
10 A. Yes.
11 Q And what is being depicted here?
12 A. So the caption doesn't provide all the
13 details and information so | can speculate on what's
14 happening here. So it appears that a library was
15 constructed that has universal adapters, and if we
16 | ook at the right-hand colum, this is eventually
17 goi ng to sequencing, so ny assunption is that these
18 uni versal adapters are, in fact, the Illum na
19 sequencing priners. So these are synthetic pieces of
20 DNA.
21 So, again, |I'massumng that what's
22 happened here is that genom c DNA was purified from
23 sonme sort of sanple, that it was fragnented and
24 prepared for |llum na sequencing.
25 So sonehow a sequencing library was
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1 prepared, and then it appears, since it |ooks |ike

2 t hese doubl e-stranded -- what | woul d guess are

3 doubl e- stranded nol ecules in the pond -- it would

4 appear that these were gently heated to denature the

5 DNA, and then probably cooled, to allow what | ooks

6 | i ke these bait nolecules to bind. And so this second
7 col um appears to show an exanple of a type of

8 hybri di zation in solution in which the bait nol ecul es

9 are binding to single-stranded el enents of the pond of
10 sequencing library fragnents.

11 Q And do you see that on these bait -- the

12 depiction of the bait nolecules, that there's a little

13 dot that's attached to then? Do you see that?

14 A Yes.

15 Q And is that the biotinylated, that you
16 wer e speaking of, portion of that bait?

17 A So | don't know -- again, |I'd have to

18 read this patent application in context.

19 Biotin is an exanple of one of the -- if
20 we refer back to the figure | egend, one of the

21 noi eties that one could use. One could also use, for
22 exanple, a protein that was conjugated to an enzyne.
23 You could use a variety of different things.

24 So biotin is an exanple of a noiety

25 | inked to or incorporated in the bait sequences.
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1 So the dot appears to indicate that this
2 noi ety, whatever it is, potentially biotin, is

3 somewhere in the mddle of these baits. And so |

4 woul d assune that the -- the dots represent those

5 noi eti es, one of which could be biotin.

6 Q And in the third colum of this figure

7 it's titled "Hybrid capture.” Do you see that?

8 A Yes, | do.

9 Q And it appears to depict a large circle,
10 whi ch has prongs sticking out of it, and two of these

11 bait and al so pond DNA kind of hybrids attached to

12 that circle. Do you see that?

13 A. | see that figure, yes.

14 Q And what does that depict?

15 A So, again, this is just ny interpretation
16 based on a quick read, but this would appear to be

17 sone kind of solid support, and ny guess woul d be that
18 IS a streptavidin-coated bead, but it has sone kind of
19 noi ety which wll capture the noieties on the -- the
20 baits.

21 So what this is depicting is a nolecule
22 which -- sorry -- a solid which has sone kind of

23 capture elenents attached to it that can bind to these
24 noi eties and pull themout of solution. And so it

25 woul d appear that this bead is capturing both a nunber
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1 of these baits, the oligonucleotides with the
2 additional noieties, and sone hybrid conpl exes, where
3 the baits have hybridized to part of this pond, the
4 | i brary.
5 Q And the way that they're capturing, if
6 it's streptavidin coated, these are nmagnetic beads; is
7 t hat correct?
8 A. So the beads are magnetic, but it's not
9 magnetismthat's capturing it. Right? 1It's an
10 I nteraction between biotin and streptavidin.
11 Agai n, |'m nmaki ng assunptions, but one
12 exanpl e which woul d work would be to include biotin
13 and streptavidin, and then to use a nmagneti c bead.
14 The reason you use the nagnetic bead is
15 that you'd want to fish these beads out of solution --
16 carrying on the pond and bait | anguage, you want to
17 fish these out of solution so you apply a nagnet,
18 you' d pour off the solution, you' d wash it, trusting
19 that the bio -- the streptavidin, for exanple, on the
20 beads would strongly bind the biotin and all ow you to
21 pul | these attached fragnents out of sol ution,
22 Q So the principle is essentially once you
23 have this capture, you wash away everything el se and
24 you trust that the rel ationship between the
25 streptavidin and the biotin would hold onto your bait
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1 DNA hybrid nolecule; is that correct?

2 A. Well, so -- you know, |I'm not sure how

3 "trust” is being used, but the reason why you woul d

4 run this assay or use these nmagnetic beads is so you

5 could pull what is ever hybridized to the baits,

6 specifically or nonspecifically. Right?

7 And, again, all of that is going to

8 depend on conditi ons.

9 Q Sur e.

10 A. But to pull whatever has been attached to
11 t hese baits out of solution.

12 Q Wi | e washi ng away everything else; is
13 that correct?

14 A One woul d typically wash away everything
15 el se. That's why you'd use a nagnetic bead.

16 Q So the end result of this particular

17 process is that you have in this last colum what is
18 I n quotes here a catch and enriched library; is that
19 correct?

20 MR. RCSATO  (bjection. Form

21 THE WTNESS: So the figure says that

22 what cones out of this -- again, |I'massumng after
23 washing is that you have the catch, which is an

24 enriched library, which would contain anything which
25 had either bound to the bait oligonucleotides or had
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1 nonspecifically been attached to other things and
2 pul | ed out of solution.
3 Q BY M5. WANG This process doesn't nake
4 copies of any of the genomc DNA that was originally
5 in the pool, does it?
6 A. At this step, no. There's no copying
7 which is shown in this figure.
8 Again, | don't know exactly what they're
9 going to describe in entirety in referring to this
10 figure, but the figure itself does not appear to have
11 any copies of the later steps. There may have been
12 copi es nmade before. Right?
13 And the creation of the pond of genomc
14 DNA fragnents, those universal adapters could have
15 easily been applied -- or been attached using PCR
16 Q But the actual streptavidin beads that
17 are pulling down the biotinylated baits with their
18 targets -- their capture targets, there's no copies
19 bei ng made during that process; is that correct?
20 A The binding of the baits in the DNA
21 hybri d conpl exes does not at that stage involve any
22 copyi ng, no.
23 Q Now, once you -- | know it's not depicted
24 here, but once you have a catch, there is, at the
25 bottom corner of this figure, just a block that says
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1 "Sequence." Do you see that?
2 A Yes.
3 Q And is that referring to, under your
4 knowl edge of this process, when you would actually
5 sequence what you have obtained in your catch?
6 MR. RCSATO  (bjection. Form
7 THE WTNESS: So if we |look at this,
8 there's "Catch" and there's an arrow that says it goes
9 to "Sequence.” So there's not a description of what
10 that arrow actually represents, but what | would
11 assune is that there are a variety of different
12 purification and ot her processes that are carried out
13 to then prepare this and nove it into DNA sequenci ng,
14 which itself is a nultistep enzymati c process.
15 Q BY M5. WANG  Ckay.
16 So you're famliar wth next-generation
17 sequenci ng, correct?
18 A. Yes, we have had nultiple sequencing --
19 sequencers and sequenci ng technol ogies in our |ab.
20 Q And Illumna is one of them is that
21 correct?
22 MR. ROSATO. (bjection. Form
23 THE WTNESS: W have had Il 1l um na
24 sequencers, we've had lon Torrent sequencers, |'ve
25 wor ked with Applied Bi osystens sequencers over the
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1 years. |I'mfamliar with many different sequencing

2 t echnol ogi es.

3 Q BY M5. WANG And you' ve nentioned that

4 next - generati on sequencing al so involves a series of

5 steps; is that correct?

6 A Any process of nol ecul ar biology invol ves

7 a large series of steps.

8 Q | ncl udi ng next - generati on sequenci ng?

9 A | ncl udi ng sequenci ng.

10 Q Ckay.

11 Can you describe for ne at a broad | evel
12 what the steps of next-generation sequencing are?

13 A. Sure. So, again, next-generation

14 sequenci ng i ncorporates or enconpasses many different
15 technologies. If you d like, I can limt that to

16 Il um na sequenci ng, since --

17 Q That woul d be preferable yes. Thank you.
18 A Good.

19 So Illumna uses a process referred to as
20 sequenci ng by synthesis. kay?

21 It was a technology first devel oped by a
22 conpany call ed Sol exa, which Il lum na purchased.

23 But what one does is one first prepares a
24 |ibrary -- and there are many different steps invol ved
25 in preparing that library -- right? -- which can
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1 i ncl ude DNA fragnentation, PCR, a whole bunch of
2 different assays that one can use to attach primng
3 sequences for DNA, these -- what people often call
4 uni versal adapters, to DNA fragnents.
5 Q And Figure 1 that we were just | ooking at
6 Is a depiction of potentially one way of acquiring a
7 | ibrary for sequencing; is that correct?
8 A. Figure 1 is one way that you could use to
9 create a sequencing library.
10 Q Ckay.
11 A Yes.
12 One -- even if we practiced Figure 1, if
13 we took this through and knew all the steps involved,
14 we nmay do additional things between when we capture
15 the DNA fragnents and when we put it on the sequencer.
16 And, again, "library" is often used in a
17 ki nd of sloppy way. For the context of what |'m going
18 to describe right now, the library is what |'m going
19 to physically add to a device called the flow cell,
20 which is then going to be put on the sequencer.
21 Ri ght ?
22 So the library is typically added in a
23 relatively |low concentration. So, again, lowis a
24 relative termand it's sonething you have to optim ze,
25 but it's added in a concentration where adapting --
DepoServices.com CHASE LITIGATION SERVICES 800.949.8044

104

Personalis EX2009.104



John Quackenbush, Ph.D.

1 adapter sites can flow through the flow cell and bind
2 to synthetic oligonucleotides. Right? Sone m ght

3 refer to it as probes or baits, whatever, that capture
4 el ements of that library.

5 And the reason you use a | ow

6 concentration is you want them spatially distributed.
7 You don't want them i mredi ately adj acent to each

8 other. And the reason is if you ultinmately want to

9 detect DNA -- right? -- you want to determ ne the DNA

10 sequence, you want these individual fragnents

11 spatially separated so that they can be resol ved.
12 Because the |1l um na sequencer uses a confocal

13 m croscope, essentially, and fluorescence to detect

14 the addition of individual bases. Right?

15 So we flowthe DNA in at relatively | ow
16 concentrati ons.

17 There are synthetic oligonucleotides

18 whi ch bind these DNA nolecules in the |ibrary because
19 they're conplenentary to the adapter sequences.

20 One then runs a process known as bridge
21 anplification. So it is simlar to PCR | don't

22 believe it uses a thernostable polynerase, which is

23 nost of what PCR does, so DNA nol ecul es are copi ed,

24 they actually have two ol i gonucl eoti de adapters, and
25 the process is designed so that they can bend over and
DepoServices.com CHASE LITIGATION SERVICES 800.949.8044

105

Personalis EX2009.105



John Quackenbush, Ph.D.

1 attach at both ends, be copied, heated, stand up, as

2 t hey denature, and then the process repeats nany

3 times. So it's called cluster generation.

4 And now, instead of distributed nol ecul es
5 on the surface, we create little clusters of nolecules
6 that are simlar to each other. Al right?

7 At that step one then typically takes it

8 to DNA sequencing. So reagents are added -- that's a
9 DNA pol ynerase -- and ol i gonucl eotides that are

10 fluorescently | abeled. The fluorescent |abels have --
11 are cl eavabl e, though, so they can |later be cut off.

12 So we'll flowin DNA pol ynerase and, for

13 exanple, first add the A nucleotide. The A nucleotide
14 I's conplenentary to the next base adjacent to the

15 adapter that wll be added. If not, hopefully it

16 won't be added. But the -- if there's a T, an A base
17 will be added. Light will be shown on that to excite
18 the fluorescence, and an A wll be detected at a

19 certain site.

20 One then adds the next base. Let's say
21 it's T. The Twll flowin and will add to sites

22 where there's an A on the conplenentary strand, and

23 the process will repeat through each base for one

24 cycle, and then through this set of four bases wll be
25 repeated many, nmany cycl es.
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1 When |1l um na sequenci ng was first
2 I ntroduced, it was that kind of single base -- we
3 refer to it as a single-color assay, and typical read
4 | engt hs were 30 to 50 nucl eotides. Through process of
5 conti nuous optim zation, the read | engths are now 100,
6 200 -- 150, 200 bases in length. And |I've heard
7 reports of people getting even | onger fragnents.
8 But it's a process of addi ng nucl eoti des,
9 allowi ng a polynerase to extend and bind them and
10 t hen detection of that, and then all of the data flows
11 into a conputer, which, again, does nultiple | evels of
12 processi ng.
13 Modern Il lum na instrunents use a
14 t wo- col or detection schene, but the overall process is
15 essentially the sane.
16 Q And you woul d agree that the preparation
17 of the library that you're actually using for
18 sequencing is fairly inportant in ternms of what types
19 of reads you'll get at the end; is that correct?
20 MR. RCSATO  (bjection. Form
21 THE WTNESS: Everything you do in the
22 entire process is inportant. Right?
23 So, you know -- bad reagents in, bad data
24 out; bad processes in the |ab, bad data out.
25 Q BY M5s. WANG Does it matter what you put
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1 into your library?
2 A. | "' m not sure what you're asking, but
3 obvi ously, yes. You know, if | want to sequence fish
4 DNA, I"'mgoing to put fish DNAin. [If | want to
5 sequence nalarial parasite DNA, I'mgoing to put in
6 mal arial parasite DNA. |If | want to -- if | want to
7 sequence the RNA population, I'mgoing to put in
8 probably conpl enentary DNA. So .
9 Q Let's go to your declaration again.
10 A Sur e.
11 Q Let's go to Paragraph 36.
12 A Al right.
13 Q Now -- are you there?
14 A Yes.
15 Q kay.
16 So in Paragraph 36, that's actually under
17 t he subheading B, which in your declaration you state
18 Is "Bait Design." Do you see that?
19 A. Yes.
20 Q And in Paragraph 36 you state that "those
21 of ordinary skill in the art knew that certain bait
22 paraneters influenced hybridization and sequence
23 coverage."
24 Do you see that?
25 A Yes.
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1 Q And then further down you state, "Thus,

2 those of ordinary skill in the art knew, and the prior
3 art described, how baits could be designed in advance
4 to account for target abundance, hybridization and the
5 desired depth of sequence coverage."

6 Do you see that?

7 A Yes.

8 Q Ckay.

9 Now, sequence coverage, as you descri bed
10 earlier, what does that refer to?

11 MR. ROSATO. (bjection. Form

12 THE WTNESS: So | don't think | tal ked
13 about sequence coverage earlier.

14 Q BY M5. WANG Sorry. | neant in

15 Par agr aph 36.

16 A Yeah.

17 So here sequence coverage is the nunber
18 of sequence reads that one would |like to get on

19 average for individual bases. R ght? O for

20 I ndi vi dual regions of DNA

21 Q After sequencing, for exanple, via the
22 Il lum na process; is that correct?

23 A The sequence coverage woul d be what was
24 eventually reported after the DNA sequenci ng process.
25 So the raw data cones out of the sequencer, it's
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1 processed. Again, there are a lot of steps involved

2 I n processing that, but the sinplest way to understand
3 sequence coverage is that for a particul ar base, which
4 has been mapped to a region in the genone, the

5 coverage is the nunber of tines that base is read.

6 Q And when you say at the end of this

7 paragraph "the desired depth of sequence coverage,"

8 that's referring to the average nunber of sequencing

9 reads for that particular sequence; is that correct?
10 MR. ROSATO. (bjection. Form

11 THE WTNESS: At the -- you nean in the
12 m ddl e of the paragraph?

13 Q BY M. WANG It's at the bottom of

14 Page 16, into the top of Page 17.

15 A kay.

16 Q “"Desired depth of sequence coverage."

17 A Al right. So "those of ordinary skil
18 in the art knew . . . described, how baits could be
19 desi gned" - -

20 Sorry.

21 "1l repeat that. "Those of ordinary

22 skill in the art knew, and the prior art described,
23 how baits could be designed in advance to account for
24 t arget abundance, hybridi zation and desired depth of
25 seguence coverage," yes.
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1 Q So ny question is: "Desired depth of

2 sequence coverage" refers to the desired nunber of

3 sequence reads generated after sequencing of that

4 particular target; is that correct?

5 A. Ri ght. The approxi mate nunber of

6 sequence reads that you would |ike to obtain.

7 Renenber, sequencing, |ike any reaction,

8 any nmeasurenent, is a stochastic process, so there's

9 al ways sone variability, but typically one designs an
10 assay with a desired sequence coverage on average in
11 m nd.

12 Q And just so | have the term nol ogy right,
13 a greater depth of sequence coverage neans you have
14 nore reads; is that correct?

15 A G eater depth would nean nore sequence
16 r eads.

17 Q kay.

18 Now, you al so say "to account for target
19 abundance."” \Wat do you nean by that?

20 A. Well, so we tal k about target abundance.
21 Right? Sone targets nay be very commobn, sone targets
22 may be very rare, and so, generally speaking, target
23 abundance is the relative representation of a target
24 in the input to your DNA sequenci ng reaction.

25 Q So it's just the amount -- relative
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1 anmount of that particular target in your sanple; is
2 that correct?
3 MR. ROCSATO  (bjection. Form
4 THE WTNESS: Generally speaking, yes.
5 Agai n, the relative anount can vary dependi ng on how
6 you define those targets.
7 Q BY M. WANG Are there particular
8 sequence coverages that when you're designing baits
9 you woul d target?
10 A. It woul d depend on the assay and the goal
11 of the experinent.
12 Q Have you yourself ever designed baits?
13 MR. ROSATO. (bjection. Form
14 f oundat i on.
15 THE WTNESS: So | don't know exactly
16 what you nean by have | designed them |'ve used
17 software tools that are available online to design
18 what you could refer to as baits, for targeted
19 resequenci ng of DNA.
20 Q BY M5s. WANG Have you personally
21 desi gned baits for use in solution-phase
22 hybri di zati on?
23 MR. ROSATO. (bjection. Form
24 f oundat i on.
25 THE WTNESS: | have desi gned
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1 ol i gonucl eoti des that have been used in sol ution-phase
2 hybri di zat i on.
3 Again, we'd have to precisely define what
4 we nean by "baits" to understand what that neans, but,
5 yes, |'ve designed oligonucl eotides that have been
6 used in a wde variety of hybridization assays.
7 Q BY M. WANG So | just want to nake sure
8 | understand this, because in Paragraph 36 you say,
9 "those of ordinary skill in the art knew that certain
10 bait paraneters influenced hybridizati on and sequence
11 coverage." Do you see that?
12 A. Yes.
13 Q And so there, where it's tal king about
14 bait paraneters, do you understand that to refer to
15 baits that are used in solution-phase hybridization?
16 A So --
17 | just want to read this.
18 Al right. So, yes, that if one were to
19 use the term"bait" to refer to solution
20 hybri di zati on, there are a variety of paraneters that
21 i nfl uence hybridi zation, efficiency and sequence
22 cover age.
23 Q And have you personally designed baits
24 with reference to solution hybridization in
25 contenpl ati ng these paraneters?
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1 A There are no paraneters |isted here, but,
2 agai n, depending on the application, there are a w de
3 variety of different paraneters one woul d incl ude,

4 and, yes, |'ve designed baits -- what one could refer
5 to as baits reflecting a desire to obtain a certain

6 | evel of sequence cover age.

7 The -- again, you have to think about

8 these not in isolation but in the context of the

9 entire experinment you want to do.

10 So one could increase sequence depth

11 sinply by running additional |anes in the sequencer

12 whi ch have the sane sanple. Right?

13 So you have to think about these in

14 context; you can't just tal k about themin isolation.
15 So given the design of the experinent,
16 what one is hoping to achieve, then, yes, |'ve

17 desi gned bait -- what could be referred to as baits,
18 taking into account a wide variety of different

19 par aneters.

20 Q Wth respect to the figure that we were
21 | ooking at earlier fromGirke, Figure 1, which you
22 I ncl uded i n Paragraph 30 of your declaration --

23 A M hmm

24 Q -- and the process that we discussed

25 going through with respect to streptavidi n-coated
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1 magneti ¢ beads and washi ng away of other things in the
2 | i brary, have you yourself personally designed baits
3 for use in a process like that?
4 MR. ROSATO. (Objection. Form
5 THE WTNESS: So | don't know what
6 exactly you nean by "a process like that.” R ght?
7 The figure's a little bit vague.
8 | have designed all the nucl eotides that
9 were used --
10 | have to think.
11 | think -- | recall designing
12 ol i gonucleotides -- | don't knowif |I -- 1 don't know
13 if | can say that it was used exactly in this process,
14 but in processes which are close enough to this that |
15 feel confortable tal king about the general process
16 bei ng used.
17 Q BY M5. WANG So have you personally
18 desi gned baits that were used to hybridize to genomc
19 DNA in a pool in solution?
20 A So this figure doesn't refer to genomc
21 DNA, it refers to sonething else. Right? It's
22 hybridizing to a library.
23 But have | desi gned what one could refer
24 to as baits to hybridize in solution? Yes.
25 Q So | just want to nmake sure. Figure 1
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1 states that the pond is nade of genom c DNA fragnents.
2 Do you see that?
3 A Actually, 1t says, "Genom c DNA fragnments
4 Wi th universal adapters.” So it's not just raw DNA
5 that's cone out of a cell. R ght? This has been
6 mani pul ated through a variety of different steps.
7 The figure doesn't -- the figure caption
8 doesn't actually tell us what they did to arrive at
9 this. Right?
10 |t appears that these were derived from
11 genom ¢ DNA, but, again, nolecular biologists are very
12 | oose in the way they use their |anguage. This could
13 have been the result of PCR | don't know how t hey
14 arrived at this pool, but it's clearly not native
15 genom c DNA.
16 Q Have you personally designed baits to be
17 applied to a pool of manipul ated genom c DNA fragnments
18 li ke this?
19 A. | can't recall all the different ways of
20 desi gn what you could refer to as baits.
21 Q So the answer is you don't recall whether
22 you' ve ever designed baits that have been applied to a
23 pool of genom c DNA fragnments |ike shown in Figure 17
24 MR. ROSATO. (bjection. Form
25 THE W TNESS: To be honest, you know,
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1 | " ve designed | ots of oligonucleotides for |ots of
2 different situations that hybridize to | ots of
3 different nolecules. Can | say |'ve designed them
4 exactly the way that this figure allegedly depicts it?
5 No.
6 And |1'd be hesitant to say that because |
7 can't recall all the different ways we' ve desi gned
8 ol i gonucl eot i des.
9 Processes |like this, sure. This exact
10 process, | don't know.
11 Q BY M. WANG Have you ever run a
12 sol uti on-phase hybridi zati on as shown in Figure 1?
13 A. | have not -- | don't know exactly what
14 Figure 1 is depicting, so no.
15 Q You included Figure 1 in your
16 decl aration, correct, Dr. Quackenbush?
17 A. Yes.
18 Q And you included Figure 1 in your
19 declaration to show in the paragraph descri bing
20 sol uti on-phase hybridi zati on, correct?
21 A. Yes.
22 Q But you don't know exactly what Figure 1
23 i s depicting?
24 A. Figure 1 is showing a schematic with a
25 general overview of how Ghirke describes
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1 sol uti on-phase hybridi zation in the patent
2 application. So | understand the basic principles, |
3 under stand how this assay operates.
4 Can | tell you everything that he's done?
5 No.
6 And so | wouldn't be honest if | said,
7 "Oh, | understand every aspect of this."”
8 Can | discuss the general principles?
9 Absol ut el y.
10 Q Have you yoursel f personally desi gned
11 baits to be used in a process like this applying those
12 general principles?
13 MR. ROSATO. (bjection. Form asked and
14 answer ed.
15 THE WTNESS: So | don't know what you
16 nmean by "like this."
17 Have | run what's depicted in this assay?
18 | would say not. But | understand the principles well
19 enough to discuss themw th you.
20 Q BY M5. WANG  Ckay.
21 A The figure itself does not provide a
22 great deal of clarity about all of the steps that were
23 run and everything that's involved in this process.
24 So the question, in fact, is not one that | think
25 anyone coul d answer except maybe Dr. Gnirke.
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1 Q You' ve read the &nirke patent
2 application?
3 A. | read it a long tinme ago, yes.
4 Q And you' ve read the Gnirke paper?
5 A. |'ve read that a while ago too.
6 Q kay.
7 Let's go back to the Gnirke paper.
8 A. The paper?
9 Q Yes.
10 A. O the patent application?
11 Q W're going to go to the paper first,
12 pl ease.
13 A. kay. So --
14 Q And that is Exhibit 1023.
15 A Al right.
16 Q And goi ng back to the -- let's goto
17 Page 183 of Gnirke.
18 A Sorry. 1837
19 Q Yup.
20 A. Ckay.
21 Q Ckay.
22 And do you see there's a Figure 1 on
23 Page 183 as wel | ?
24 A Yes.
25 Q And Figure 1 -- the caption of Figure 1
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1 states, "Overview of hybrid selection nethod.

2 Illustrated are steps involved in the preparation of a
3 conpl ex pool of biotinylated RNA capture probes (bait;
4 top left), whole-genone fragnent input library (pond;
5 top right) and hybrid-sel ected enriched output library
6 (catch; bottom."

7 Do you see that?

8 A Yes.

9 Q kay.

10 And so this is Giirke describing a pool

11 of biotinylated RNA capture probes. Do you see that?

12 A. Sorry. Wiere is that?
13 Q The | anguage says "conpl ex pool of
14 bi otinyl ated RNA capture probes (bait)."” Do you see

15 t hat ?
16 A Yes.
17 Q Have you yourself created or designed

18 bi oti nyl ated RNA capture probes?

19 A No, | haven't.

20 Q You see the next part says it's a

21 "whol e-genone fragnent input library (pond; top

22 right)."” Do you see that?

23 A Yes.

24 Q Have you yourself created a whol e- genone

25 fragnent input |library pond?
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1 A So have | exactly carried out Grirke's
2 protocol? Right? Wich involves shearing, adapter
3 | i gati on, and PCR (optional)?
4 |"d have to read the nethods section, and
5 |"mnot sure it's included -- a lot of the nethods can
6 be suppl enent ary.
7 So have | done exactly what Giirke
8 describes here? 1'd say it is -- it may be unlikely
9 that | did that. | don't know what his genom c DNA
10 I nput is, | don't know what all the paraneters are.
11 Have | designed -- have | prepared
12 i braries for sequencing? Yes.
13 Q And do you see in the picture it takes
14 the arrows down to the center, which says "Sol ution
15 hybri di zation." Do you see that?
16 A. Yes.
17 Q And have you designed baits that were
18 used in solution hybridization as depicted in this
19 figure?
20 A. So if we read the figure caption, the
21 baits are biotinylated RNA capture probes, and | can
22 honestly say that | have not designed RNA capture
23 probes.
24 Q And then if you go down to "Bead
25 capture,"” and there's a depiction of -- simlar to the
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1 other Figure 1 we saw, of what | believe is a

2 streptavidin bead. Do you see that?

3 A. | see the figure, yes.

4 Q And do you see that the figure

5 denonstrates capture using sone formof noiety -- |

6 realize it's not depicted, but sone formof noiety

7 that is linked to the bait nolecule in the figure?

8 MR. ROSATO. (bjection. Form

9 THE WTNESS:. So, again, the figure

10 caption tells us that they're biotin noieties attached

11 to -- well, they sinply say biotinylated; they don't

12 use the word "nmoiety." And they show what appears to
13 be a solid support capturing the biotin, so |I'm

14 assumng it's a streptavidi n-coated bead capturing the
15 results of this solution hybridization.

16 Q BY M5. WANG  Ckay.

17 And have you ever perfornmed an experi nent
18 that uses a streptavidin bead or sonething simlar

19 | ike that to capture a biotinylated capture probe?

20 A. |'ve used -- |'ve used streptavidin beads
21 to capture things that are the result of

22 sol uti on-phase reactions, so in that general sense,

23 yes.

24 Have | done exactly what Ghirke describes
25 here? No, | haven't.
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1 Q kay.
2 | f you go to Page 185 of Gnirke.
3 A Sure.
4 Q In the | eft-hand colum the headi ng says
5 "Evenness of coverage." Do you see that?
6 A Yes.
7 Q And the sentence right underneath says,
8 “"Uniformty of capture, along with specificity, is the
9 mai n determ nant for the efficiency and practical
10 utility of any bul k enrichnment nethod for targeted
11 sequenci ng. "
12 Do you see that?
13 A. | see that, yes.
14 Q What is neant by "evenness of coverage"?
15 A So in this assay, what Giirke is
16 describe -- in fact, in this paper what Giirke is
17 describing is a process that they devel oped to
18 assune -- or to generate relatively uniform coverage.
19 Ri ght ?
20 VWhat that represents -- or what that
21 requires is that one optim ze the reaction --
22 right? -- every step in this reaction, to try to do
23 even capture and uni form sequencing of a wide variety
24 of fragnents.
25 So | don't recall the exact applications
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1 that Grirke's looking at, but if you think about the

2 optim zation problem-- right? |If | were to try to
3 capture elenents -- if | just had one gene and | want
4 to sequence that gene, and | wanted to capture

5 el ements, what | would do is I'd start off by starting
6 nmy assay and |1'd | ook at the relative sequence

7 coverage. And | discovered that there were sone

8 el ements that were covered at a | ower depth, and |I'd
9 want to raise those, or | discovered elenments were

10 covered at a higher depth, and |I'd want to | ower

11 t hose.

12 So nol ecul ar biology is a process of

13 ongoi ng optim zation. Right?

14 You turn sone knobs. And sone of those
15 knobs are knobs which are involved in optim zing

16 things |ike hybridization, optimzing the -- the

17 reaction conditions. R ght?

18 So if we look at the paragraph -- or the

19 col um adj acent to the one that you tal k about, they

20 gi ve one exanple, which is the effects of base

21 comnposi ti on.

22 In fact, | could go to sonething like the

23 Agi l ent SureSel ect website and design a set of

24 baits -- right? -- to use the |anguage we're using

25 here, that would capture a region of DNA that |'d want
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1 to sequence, and | could adjust the paraneters so that
2 | could either make the coverage very uni form or nake
3 t he coverage not uniform Right? Because we're
4 dialing up and down different regions.
5 And so in the application that Gnirke has
6 here, his goal apparently is to get uniform coverage.
7 That nmay not be the case in other assays.
8 Q Why, according to Grirke, is uniform
9 coverage inportant?
10 MR. ROSATO. (bjection. Form
11 f oundat i on.
12 THE W TNESS: Again, | don't know exactly
13 what Gnhirke was trying to do here. |In discovery, one
14 m ght want to have uni form coverage. Right?
15 Kind of clinical assays we tal ked about,
16 one m ght not want to have uniform coverage. One
17 m ght want to estimate -- or one m ght want to
18 enphasi ze particul ar regions.
19 And so it was well known in the art how
20 to turn those dials in nolecular biology to increase
21 or decrease coverage, and you could do that by
22 changi ng GC conposition, you could do it by changi ng
23 the length of the oligos. |If you had oligos which
24 were tiling over a particular region, you could change
25 how nmuch they overlap. You could change even the
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1 rel ati ve concentrations of a |arge nunber of, to use
2 the termbaits, oligonucleotides in solution --
3 right? -- to either dial up or dial down the coverage.
4 Grirke's notivation for getting universal
5 coverage is sonething I'mnot sure of, but his goal
6 was obvi ously uniform coverage, and what he descri bes
7 here, if | recall correctly, is an approach to try to
8 even out the coverage over genom Cc regions.
9 Q BY M5s. WANG You nentioned that one
10 reason why you woul d want uniform coverage is
11 di scovery. Wat did you nean by that?
12 A. So let's imagine that | had a child wth
13 a rare disease, and | know that that rare di sease, by
14 | ooking at his famly and | ooki ng at patterns of
15 | nheritance, has a genetic conponent to it. R ght?
16 So I'd want to try to understand whi ch genes m ght be
17 nut ated. Ckay?
18 Soif | were to do that, with no
19 preconcei ved i dea of what m ght be inportant and what
20 m ght not, | could conceive of designing an assay
21 where |'d want to uniformly cover all of the genes, to
22 make sure | didn't mss sonething. Right?
23 So there are lots of other exanples, but
24 that's one very nice exanple, where you want the
25 coverage to be uni form because you don't have any
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1 preconcei ved i dea of where that nutation m ght want to
2 be, so you want to | ook evenly across the gene.
3 Q And | think you nentioned two factors
4 that could be used to create uniformcoverage. One |
5 t hi nk you said was GC content and the other one was
6 tiling. How does tiling create uniformcoverage?
7 A. So they're two of many factors. Right?
8 Q Sur e.
9 A. They include GC coverage, tiling,
10 concentrations, length, nelting tenperature, secondary
11 structure. But if we are attenpting to capture a
12 | arge region of DNA that, for exanple, contains a gene
13 that, for exanple, may contain nutations, splice
14 mutations, lots of different variants -- right? --
15 that we m ght want to | ook for, one could design
16 capture probes that are very far apart.
17 So if I only design two, to capture each
18 end of the genomc region, | could inmagine that the
19 fragnents break rapidly, so |I'd mss sone of the stuff
20 in the mddle. Right?
21 | could design a very dense coverage. |
22 m ght want to adjust the density of coverage to be
23 hi gher at the ends and |lower in the mddle. R ght?
24 It's an enpirical process often to try to
25 tune the paraneters to capture |ots of different
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1 fragnents of DNA, many of which m ght be inconplete

2 fragnents of the region that I'mtrying to anal yze.
3 Q But in terns of achieving a uniform

4 coverage, how does tiling hel p?

5 A. Again, if | designed two baits that

6 didn't overlap, that sat near the end of a region |
7 wanted to target, the coverage in those areas that |
8 captured woul d generally be higher than areas in the

9 m ddl e where | don't have baits. Right?

10 And | can adjust the capture by adjusting
11 how t hose baits overl ap, because each -- you know, DNA
12 fragnents break in different places.

13 Q So to ensure that you have uniform

14 coverage if you're |ooking at that |large of a

15 fragnent, you would want to tile closely together, in
16 order to nake sure you didn't | ose any of those

17 fragnents; is that right?

18 A. Again, it depends on the exact assay you
19 want to run. One potential way to change coverage,

20 either to increase or decrease coverage, would be to
21 change the tiling frequency.

22 In fact, 1'd probably want to adjust the
23 frequency so | tiled nore deeply at the ends than in
24 the mddle, but I'd want to run an assay first to see

25 whet her or not, for ny particular DNA fragnent that |
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1 want to understand, |'m nmaking the appropriate
2 changes. So |'d probably run a series of assays,
3 different concentrations, different tilings, to try to

4 optimze it. Right?

5 M crobiology is all about optim zation.

6 Q But in your experience and based on what
7 you just said, if you were trying to achieve uniform
8 coverage across your entire sequence, you woul d expect
9 to want to tile pretty closely together as opposed to
10 on the ends; is that correct?

11 A. It woul d depend on the application.

12 Q So you don't have an answer as to whet her
13 you woul d expect to tile closely or farther apart?

14 MR. ROCSATO  bjection. Form

15 THE WTNESS: It woul d depend on the

16 application. It would depend on exactly what | wanted
17 to do, it would depend on the paraneters, it would

18 depend on the GC contract. R ght?

19 There are a whol e host of paraneters that

20 go into this.

21 | mght sinply change it by changing the

22 concentration of oligonucleotides. Right?

23 It's -- it's an optim zation process that

24 one goes through, and there's no single paraneter that

25 Is always the right answer in every -- in every
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1 potential situation.
2 Q BY M5s. WANG So you have no opinion as
3 to whether tiling can, in fact, create uniform
4 coverage; is that correct?
5 MR. ROSATO. (bjection. Form
6 THE WTNESS: As | stated earlier, tiling
7 Is one of the paraneters that can be used to either
8 | ncrease or decrease coverage, and changi ng the
9 pattern of tiling can lead to uniformor nonuniform
10 cover age, dependi ng on the goals of your experinent
11 and dependi ng on ot her conditions.
12 Q BY M5. WANG The pattern of tiling can
13 | ead to uniform coverage how?
14 MR. ROCSATO  bjection. Form
15 THE W TNESS: Depends on the exact assay.
16 One way one m ght change coverage to nake it either
17 nmore uniformor less uniformis to increase the
18 density of tiling oligonucleotides and their overl aps
19 in particular regions or to decrease it.
20 Again, there are lots of dials that we
21 can turn, and exactly how we turn those dials is going
22 to depend -- which dials we turn and how we turn them
23 I's going to depend on the goal of our experinent.
24 Gnirke tal ks about optim zing an assay to
25 achi eve uni form coverage. Anyone will read this and
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1 understand that you could optimze the assay to get

2 nonuni form coverage. Right?

3 There are dials we turn, there are

4 paraneters we can change. It's the root of nol ecul ar
5 biology. It's optimzation.

6 Q BY M5s. WANG So I, again, want to go

7 back. You just said that one could increase the

8 uniformty of coverage or decrease the uniformty of

9 coverage by increasing the density of tiling

10 ol i gonucl eoti des and their overlaps or to decrease it.
11 So increasing the density of tiling oligonucleotides
12 | eads to nore uniformty and decreasing the density of
13 tiling oligonucleotides |leads to less uniformty; is
14 that correct?

15 MR. ROSATO  bjection. Form

16 THE WTNESS: That's not what | said at
17 all.

18 Q BY M5. WANG  (Kkay.

19 A. Depend -- so I'mgoing to run an

20 experinment and | amgoing to start off, and probably
21 the natural way | would start, if | knew nothing --

22 right? If | had a big region | wanted to sequence, |
23 m ght, for exanple, start with uniformtiling across a
24 region. Right?

25 VWhat do | nean by uniforn? Well, in sone
DepoServices.com CHASE LITIGATION SERVICES 800.949.8044

131

Personalis EX2009.131



John Quackenbush, Ph.D.

1 ways it's going to be even. Is it nore -- is there
2 greater overlap or |esser overl ap?
3 | don't know. It depends on how | start,
4 what | want to do, the paraneters of the experinent |
5 want and what | want to get out of it.
6 So I'"'mgoing to start with sone initial
7 tiling. Right? And then what | could potentially do
8 if | wanted to increase a region, a natural assunption
9 would be is I could -- if |I had | ow coverage in a
10 regi on, a natural assunption would be that | would
11 i ncrease the tiling density. R ght?
12 If we |ook at the extrene exanple | gave
13 you earlier. |If I had only two oligos across a 10, 000
14 base pair window | wanted to sequence, the coverage in
15 the m ddl e woul d probably be close to zero. So I'd
16 want to increase the density in the mddle to increase
17 t he coverage. Right?
18 On the other hand, if | had a uniform
19 region and -- if | had uniformtiling in the region
20 whi ch were covered too highly, if | wanted to decrease
21 t he coverage, one potential solution out of nmany
22 others, given all the paraneters that go into this
23 reaction, would be to decrease the tiling density.
24 Ri ght ?
25 O | could decrease the concentration, or
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1 | could alter the probe sequences, or | could change
2 reaction conditions, or | could add adjuncts to the
3 reaction that m ght influence the formation of -- and
4 stability of hybridization conplexes. O | could
5 consult a database of variation -- right? -- to see if
6 there's particular variants in that region that |
7 m ght have to conpensate for. O | could | ook at the
8 repeat structure of the genone and design paraneters
9 to conpensate for that repeat structure. O | could
10 | ook at copy nunber variations and pol ynor phi sns t hat
11 exist in DNA structure, or |ook at secondary
12 structure. Right?
13 There are a whol e host of things you can
14 do to adjust coverage. Changing tiling is one of
15 t hose, and one can change tiling to increase
16 uniformty or to decrease uniformty, increase
17 coverage or to decrease coverage, dependi ng on what
18 you want to do.
19 Q s it, In your view, when you were
20 designing baits for use in solution-phase
21 hybri di zati on and next-generati on sequencing after you
22 obtain your library -- is there a particul ar coverage
23 that is nore preferable for people with skill in the
24 art?
25 MR. ROSATO. (bjection. Form
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1 f oundat i on.
2 THE WTNESS:. Again, | think the coverage
3 and the density of the baits is going to depend on
4 your application. | don't think there's an
5 establ i shed standard coverage, in |arge part because
6 there's so many ot her paraneters that one can use to
7 try to get the desired | evel of coverage you have for
8 any particular region.
9 Q BY M5s. WANG If the goal of your
10 particul ar assay was to understand the relative
11 expression of particular targets, is there a
12 particul ar type of coverage that you woul d be | ooking
13 for?
14 A Again, it would depend on |ots of other
15 assays. Right?
16 One of the papers that | cited in ny
17 report was a paper by Levin. Levin was sequencing
18 CDNAs. And Levin actually states that if one wanted
19 to get rare targets, one could change sone of the
20 paraneters in the design of the baits that allow you
21 to pull out those rare targets. R ght?
22 It depends on what you want to do and it
23 depends on the particular assay and its goals.
24 Q Sure. But ny questionis: |f you wanted
25 to understand the rel ative expression of targets
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1 w thin your sanple, would you want uniform coverage or
2 woul d you not want uniform coverage?
3 A Each transcript is different, so | can't
4 answer that question with an absolute yes or no. |It's
5 goi ng to depend on the sequences |I'm | ooking at and
6 t he paraneters of those sequences.
7 Q Based on your experience, you don't have
8 a nore likely or less |likely answer?
9 A. No.
10 MR. ROSATO. (bjection. Form
11 Q BY M5. WANG So you have no opinion as
12 to whet her or not you' d want uniform coverage or not
13 uni form coverage if you wanted to preserve the
14 rel ati ve expression of your transcripts?
15 MR. ROSATO  bjection. Form
16 THE WTNESS:. It's going to depend on the
17 absolute goals. It's going to depend on the sequences
18 you're trying to assay. |It's going to depend on a
19 whol e host of other paraneters.
20 And, again, | could adjust -- | could
21 adj ust coverage, | could adjust tiling, | could adjust
22 | ots of different things. R ght?
23 | may be interested in sinply determ ning
24 t he approximate | evel of gene expression. | nmay be
25 actually |l ooking for splice variants, or | may be
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1 | ooki ng for single-nucleotide pol ynorphisns, or | nmay
2 be | ooking -- or single-nucleotide variants and
3 mutations. | may be | ooking for fusion transcripts.
4 Ri ght ?
5 So there's no generally accepted set of
6 paraneters that work in all those situations, and the
7 choice | nmake woul d be dictated by ny experinental
8 goals and the conditions of the particular sanple and
9 particul ar assay | wanted to conduct.
10 Q BY M5s. WANG So you have no opinion --
11 i f your experinental goal was to preserve the relative
12 expression of transcripts, you have no opinion as to
13 whet her you' d want uni form coverage or not uniform
14 coverage; is that correct?
15 MR. ROSATO. (bjection. Form
16 m scharacterizes. Asked and answer ed.
17 M5. WANG M ke, we know t hat speaki ng
18 obj ections are not appropriate, so --
19 MR. ROSATO.  You're asking the sane
20 guesti on over and over, so --
21 M5. WANG And I'mentitled to do that --
22 MR. ROSATO And you're --
23 M5. WANG -- soO --
24 MR. ROSATO And you're restating his
25 opinion in incorrect ways.
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1 M5. WANG [|'mentitled to ask ny
2 guestion. Your objection is an objection that's been
3 preserved. You don't need to coach the wtness.
4 MR. ROSATO. |I'mnot coaching. You're
5 engaging ne in this conversation.
6 | f you want himto | eave the room you
7 can ask himto do that. You're the one engaging ne in
8 t his conversati on.
9 M5. WANG Right now | am but your
10 previ ous objection, as you well know, was not
11 appropri ate.
12 Q So |l wll ask one nore tine. |If the goal
13 of your experinent is to preserve the relative
14 expression of transcripts, is it true that you have no
15 opi nion as to whether you desire uniform coverage or
16 not uni form coverage?
17 A So |'ve --
18 MR. ROSATO  Sane obj ection.
19 THE WTNESS: That |'ve had no opinion.
20 |"ve given ny opinion, and |I've told you that I'd need
21 to know a lot nore about all the other paraneters in
22 the assay and the goals of the assay. There are tines
23 when | would |ike to have uni form coverage; there are
24 times when | wouldn't want to have uniform coverage.
25 Ri ght ?
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1 Levin tal ks about this, and it's one of
2 the reasons | cited his paper.
3 Q BY M5. WANG |'m not aski ng about Levin,
4 Dr. Quackenbush. |'m asking you, again -- you have no
5 opinion if you're -- the desire of your assay is to
6 preserve the relative expression of your transcripts,
7 you're telling nme you have no opinion, absent other
8 paraneters, as to whether you' d want uniform coverage
9 or not uniformcoverage; is that correct?
10 MR. ROSATO.  Sane obj ection.
11 THE WTNESS: There are lots of different
12 ways to neasure expression. Right? You d neasure
13 expression by just targeting small fragnents of a
14 gene. Al right? O an RNA. You can target entire
15 fragnents. |If you're |ooking at splice variants, and
16 you want to know the relative expression. Know ng the
17 entire fragnent is going to give you a different set
18 of design paraneters than in another type of
19 experi nment .
20 So I've told you that ny opinion is not
21 that | have no opinion, but ny opinion is that the
22 choi ce of experinental paraneters is going to depend
23 on your exact goals and it's going to depend on a
24 variety of other factors that sinply aren't contained
25 I n the question you asked.
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1 Q BY M5. WANG If your exact goal is to
2 preserve the relative expression of the transcripts,
3 woul d you want uniform coverage or not uniform
4 cover age?
5 A What's the GC content of the different
6 targets? What is the secondary structure of the RNA?
7 What is ny goal when | say | want to assay the
8 rel ati ve expression levels? Does this include splice
9 variants or not? Are there single-nucleotide
10 pol ynor phi sns or not.
11 There are a whol e host of other
12 paraneters which go into answering that question, and
13 |''mnot prepared to give you a general answer.
14 Q So you can't answer ny question w thout
15 knowi ng those other paraneters; is that correct?
16 MR. ROSATO. (bjection. Form
17 THE WTNESS: | would want to understand
18 what these paraneters were if | were to give you an
19 answer, because in nolecular biology there are very
20 rarely uni formanswers that apply universally in all
21 si tuations.
22 So, you know, | don't have enough
23 information to be able to tell you exactly what kind
24 of coverage one m ght want to achi eve, and one can
25 change that coverage, depending on one's goals, using
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1 a wi de range of well-known paraneters, that have been

2 known for a long period of tine, that one can use to

3 adj ust cover age.

4 Q BY M. WANG So you cannot answer ny

5 guestion, correct? Unless | give you each of those

6 ot her paraneters. |Is that what you're telling nme?

7 MR. ROSATO. (bjection. Form

8 f oundat i on.

9 THE WTNESS: | believe | have answered
10 your questi on.

11 Q BY M5. WANG You have not, respectfully.
12 You are telling ne you cannot answer ny
13 guestion unless | give you all of those other

14 paraneters; is that correct?

15 MR. ROSATO  bjection. Form

16 THE WTNESS: | wouldn't necessarily need
17 to know themall. 1'd want to know the situation and
18 |'"d want to design an experinent that is appropriate
19 for answering the question that | am posing, and for
20 potentially answering other questions.

21 When we' re doi ng sequencing, a |ot of

22 times there are nultiple questions we're trying to

23 address, and we adjust paraneters again to give us the
24 nost informative data for the questions we're trying
25 to answer given the characteristics and given the
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1 constraints of the assays and the systemwe're trying
2 to study. Right?
3 If I were |ooking at two genes and want ed
4 to know the relative expression, that mght -- | m ght
5 have a very different answer than if | were |ooking at
6 an entire genone. | wouldn't even necessarily have to
7 use RNA sequencing; | could use other techniques.
8 So your question is too vague for ne to
9 gi ve you an absol ute answer.
10 Q BY M5. WANG So absent the paraneters
11 that you have at | ength described, you cannot answer
12 my question as to whether you need uniform coverage or
13 not uniform coverage in order to preserve the
14 expression of transcripts, true?
15 MR. ROSATO  bjection. Form
16 THE W TNESS: The coverage that you
17 choose woul d depend on the experinental goals, which
18 are nore conplex than have been captured in the sinple
19 guesti on you asked.
20 M5. WANG | think this is probably a
21 good place to break for |unch.
22 THE VI DEOGRAPHER: W are going off the
23 record. The tinme is 12:27 a.m -- p.m Sorry.
24 (A luncheon recess was taken at
25 12: 27 p.m)
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1 SEATTLE, WASHI NGTON; WEDNESDAY, JANUARY 31, 2018

2 1:18 P. M

3 - -000- -

4

5 THE VI DEOGRAPHER: We are back on the

6 record. The tinme is 1:18 p. m

7

8 EXAM NATI ON RESUMED

9 BY M5. WANG

10 Q Wel cone back, Dr. Quackenbush.

11 Just to confirm during the break did you
12 speak with counsel or anyone el se about your answers
13 Wi th respect to this deposition?

14 A No.

15 Q kay.

16 So, Dr. Quackenbush, let's tal k about the
17 '830 patent for alittle bit, which | think you ve had
18 experience in studying, as you've nentioned.

19 One of the terns that's nentioned in the
20 '830 patent is the term"bait set"; is that correct?
21 A. Yes, "bait set" is used.

22 Q And general ly speaking, the '830 patent
23 clainms describe five different categories of bait sets
24 that are tailored to capture different categories of
25 mut ati ons or tunor nenbers; is that correct?
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1 MR. ROSATO. (bjection. Form
2 THE W TNESS: Ceneral ly speaki ng, sone of
3 the clains -- for exanple, Caim1l, | believe
4 Caim65, refers to different bait categories.
5 Q BY M5. WANG So taking, for exanple,
6 Claiml, it refers to five different categories of
7 bait sets that are tailored to capture different
8 categories of tunor nenbers; is that correct?
9 MR. RCSATO  (bjection. Form
10 THE WTNESS: So |'mnot sure exactly how
11 “tunmor nenber" is being used. The claimlanguage in
12 Caiml-- let nme find that. Sorry -- tal ks about the
13 use of -- it talks about analyzing a tunor sanple
14 "wherein the at |east two bait sets of step (b) are
15 chosen fromtwo of the followng bait sets," and
16 describes five different types of bait sets, which in
17 the context of the claimare generally applied to
18 anal yzi ng tunors.
19 Q BY Ms. WANG And each of those five
20 different types of bait sets are tailored to sel ect
21 different types of targets; is that correct?
22 A. | don't know what you nmean by "different
23 types of targets.” They're all selecting DNA
24 M5. WANG Can you mark this, please.
25 (Deposition Exhibit 4 was marked for
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1 i dentification and seal ed separately.)

2 MR. ROSATO. Counsel, real quick, is
3 there a protective order in the litigation?

4 M5. WANG There is, but this docunent
5 was filed publicly.

6 MR. ROSATO It was. Ckay.

7 We'll want to verify that, obviously.
8 "Il take your word for it now, but we'll nmaintain
9 any -- any objections that m ght be appropriate.

10 M5. WANG We can definitely address that
11 after.

12 MR. ROSATO.  Sure.

13 Q BY M. WANG Dr. Quackenbush, you've
14 been handed what's been marked, | believe, as

15 Exhibit 4 --

16 A. Yes.

17 Q -- to your deposition. Do you recognize
18 t hi s docunent ?

19 A Yes, | do.

20 Q And this is an expert declaration

21 subm tted by you in the Foundation vs. Cuardant

22 District Court litigation; is that correct?

23 A | believe that's correct.

24 Q And if you look at the very back of this
25 docunent, it appears that you signed it on March 6th
DepoServices.com CHASE LITIGATION SERVICES 800.949.8044

144

Personalis EX2009.144



John Quackenbush, Ph.D.

1 of 2017; is that correct?
2 A Yes.
3 Q Under penalty of perjury, according to
4 t he signature bl ock?
5 A Yes.
6 Q Can you turn to Page 21 for ne, please,
7 of your declaration.
8 MR. ROCSATO  Counsel, we'll -- | don't
9 want to interrupt your questioning, but 'l just
10 mai ntai n any scope obj ections and obvi ously see where
11 your questioning goes.
12 M5. WANG.  Sure.
13 Q Can you turn to Page 21, please.
14 A Yes.
15 Q And | ook at Paragraph 58.
16 A. Yes.
17 Q Par agraph 58 states, "The '830 patent
18 claims describe using five different categories of
19 ‘bait sets' that are tailored to capture different
20 categories of tunor nenbers based on their frequencies
21 in the tunor sanple or their physical locations in the
22 t unor genes."
23 And it cites Caiml1l and daim&65. Do
24 you see that?
25 A Yes, | do.
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1 Q And then the next sentence reads, "Each
2 ‘bait set' is distinguished by a 'unique presel ected
3 efficiency for selection.""
4 Do you see that?
5 A. | see where it says that, yes.
6 Q kay.
7 So you agree that the '830 patent is
8 describing five different categories of bait sets that
9 are tailored to capture different categories of tunor
10 menbers, correct?
11 MR. ROSATO. (bjection. Form
12 THE W TNESS. So can you repeat the
13 guestion, please?
14 Q BY M5. WANG  Sure.
15 You have stated in this declaration, and
16 you agree, that the '830 patent clains describe using
17 five different categories of bait sets that are
18 tailored to capture different categories of tunor
19 menbers, correct?
20 A. So that's what the declaration says, yes.
21 Q Do you agree with your statenent from
22 this prior declaration?
23 A So | probably want to read it in context,
24 and | believe in context it is correct.
25 Q And you said in your declaration as well
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1 that "Each '"bait set' is distinguished by 'a unique
2 presel ected efficiency for selection.""
3 Do you see that?
4 A. | believe the quotation marks refer to
5 the fact that that is how the | anguage of Clains 1 and
6 Claim 65 distinguish the different bait sets.
7 Q And that is how the cl ai mdistinguishes
8 the bait sets fromeach other; is that correct?
9 A So the wherein clause at the end of
10 Caim1l, and the sane clause is at the end of
11 Cl ai m 65, says, "wherein each bait set of said
12 plurality has a unique preselected efficiency for
13 selection for its target as conpared with the other
14 bait sets in the plurality.”
15 So in the set of two or nore, those two
16 woul d be di sti ngui shed.
17 Q From each other, correct?
18 A. From each ot her.
19 Q And | believe you' ve testified about this
20 previously, but "presel ected" nmeans selected in
21 advance of performng the nethod; is that correct?
22 MR. ROSATO. (bjection. Form
23 f oundati on.
24 THE WTNESS: So if you point nme to that,
25 | -- it seens |ike a reasonabl e assunption, but |
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1 don't know exactly what | said in this declaration.

2 Q BY M5. WANG  Sure.

3 A As you pointed out, it was filed 10

4 nont hs ago.

5 Q Sure. |If you go to Page 26.

6 A Sur e.

7 Al right.

8 Q And Par agraph 66.

9 Do you see the first sentence reads, "A
10 POSI TA," which is a person of ordinary skill in the
11 art, "woul d understand that because the 'efficiency of
12 selection' as recited in the '830 patent clains nust
13 be 'preselected,' one would have to determ ne the

14 desired sequencing depth for each target nutation in
15 advance of perform ng the nethod."

16 Do you see that?

17 A Yes, | do.

18 Q So do you agree that "presel ected" neans
19 I n advance of perform ng the nethod?

20 A Yes, "presel ected" would nean that one
21 woul d have to determ ne the desired sequencing depth
22 to preselect for each target nutation in advance of
23 perform ng the nethod.

24 Q Dr. Quackenbush, are you famliar with
25 normal i zati on techniques for cDNA |ibraries?
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1 A Yes, | am
2 MR. ROSATO. (bjection. Form
3 f oundat i on.
4 Q BY M5s. WANG And what are, generally
5 speaki ng, normalization techni ques?
6 MR. ROSATO.  Sane obj ection.
7 THE WTNESS: So nornmalization techni ques
8 refer to a broad class of techniques that were used to
9 adjust the relative concentration of different
10 sequences in, for exanple, cDNAs, in a library of
11 cDNAs that would then be profiled to anal yze gene
12 expr essi on.
13 Q BY M. WANG Why woul d persons of skill
14 in the art want to normalize a particular |ibrary of
15 CDNAs?
16 A. Again, there are lots of different
17 reasons why one mght do that. One exanple m ght be
18 to increase efficiency of detecting rare transcri pts.
19 In the early days of cDNA sequenci ng,
20 cDNA sequenci ng was used for gene discovery. W
21 didn't know the gene content in humans or ot her
22 organi snms. Common transcripts |like actin were easy to
23 find. Rare transcripts were nore difficult to find.
24 So there are situations in which you want
25 to increase the representation of different elenents
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1 in that -- the sequencing |library, and nornmalization
2 refers to that broad class of nethods.
3 Q So in the exanple that you just gave, for
4 exanpl e, where rare transcripts are nore difficult to
5 find in a particular library, does nornalization
6 I nvol ve increasing the abundance of those particul ar
7 transcripts as opposed to all other transcripts in
8 that |ibrary?
9 A. There are techni ques which involve
10 | ncreasi ng concentration; there are also techniques
11 whi ch invol ve decreasi ng conversation. So one of the
12 common techni ques that was used in the early days of
13 cDNA sequenci ng was a subtracti on techni que, where you
14 woul d actually sequence |ibraries, and you woul d
15 actually go through cycles of pulling out the conmon
16 transcripts to | eave behind the rare transcripts. So
17 you can increase concentrations or you can decrease
18 concentrations.
19 Q And when you say the early days, what
20 period are you referring to?
21 A | was wor king on cDNA sequenci ng
22 i nvol ving normalized libraries in the 1990s and early
23 2000s. So those techni ques have been well known for a
24 | ong period of tine.
25 Q And in terns of increasing
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1 concentrations, how would you do that?
2 A. Again, there are a wde variety of ways
3 you could do that. |If you wanted to detect rare
4 transcripts -- right? -- what one could do is one
5 coul d design, say, oligonucleotide probes that were
6 specific --
7 Well, it's actually harder to increase
8 concentrations if you don't know what's there, so the
9 easiest way is actually to decrease concentrations of
10 things that are knowmn. |[|f you don't know what's
11 there, you want to discover it, the easiest way to do
12 It 1s to decrease concentration. So nost of the
13 normal i zati on techni ques used early on were actually
14 subtractive techni ques.
15 Q And how do you subtract the transcripts
16 that you don't want to be in your |ibrary?
17 A. There are lots of different ways you can
18 do this. Okay?
19 Sone early techni ques involved arraying
20 CDNA clones in 96-well plates. You would begin to
21 sequence -- you would take those clones in 96-well
22 plates, so a clone is DNA which is induced to grow in
23 bacteria. You would extract DNA fromthose 96-wel |
24 plates. You would stanp them down on a nenbrane. You
25 woul d nmake many nenbranes with thousands of those.
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1 And then you would start sequencing.

2 You' d take the first plate and sequence those, and you
3 sequence 10 plates, and then you'd | ook at the

4 repertoire of sequences. You would design probes to

5 t hose sequences.

6 In the early days you woul d | abel those

7 with radi oactive |abels. You would hybridize themto
8 t he nmenbranes. You would detect the hybridization

9 positions and then you woul d excl ude those from

10 further sequencing. Right? So it's subtraction by

11 pi cki ng.

12 O her approaches invol ved taki ng cDNAs

13 and maki ng probes to those particul ar genes you had

14 al ready sequenced and then doing a subtractive

15 hybri di zati on, where you had a solution wwth a library
16 and you'd pull out the things you had already seen.

17 The efficiency was never a hundred

18 percent, but you'd reduce the relative concentration.
19 Those are just two exanples of a w de

20 array of different techniques people have used.

21 Q In the context of using sol ution-based

22 hybri di zation to pull out the things you' ve already

23 seen, as you' ve described, howis that done to

24 preserve what you don't knowis in there? |Is that

25 t hrough washing? What is the process that's actually
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1 used?

2 A. Soif I were to pull things out of

3 solution, then whatever remai ned behind in solution

4 woul d be hopefully enriched with relative

5 concentrations for the things | had not yet seen.

6 Q And you say "hopefully.” Are there risks
7 as to that particular nethod of Iosing things in your
8 sol ution?

9 A In any hybridi zation assay there are

10 ri sks of m shybridization, partial hybridization, you
11 know -- again, like in all of nolecul ar biol ogy,

12 everyt hi ng depends on the specifics of the assay

13 you' re usi ng.

14 |f you run this at | ow tenperatures, you
15 can get a lot of formation of DNA conpl exes and pul

16 t hi ngs out of the solution you don't want to pull out.
17 You risk -- if you don't know the sequences t hat

18 you're | ooking for, you risk having nonspecific

19 hybri di zati on and pulling out gene fam |y nenbers that
20 may be expressed at | ow | evels.

21 So there are a ot of factors that go

22 into designing a high-quality assay to get what you're
23 | ooki ng for.

24 Q | want to turn to one of your other

25 declarations inthis IPR It's the 14 -- 1447.
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1 Do you have that in front of you?

2 A Yes.

3 Q And that's the one that's | abel ed

4 “"Decl aration of Dr. John Quackenbush (Clains 1, 2, 8,

5 9, 11-14, 16, 48-53, and 62-64)"; is that right?

6 A Yes.

7 Q Ckay.

8 Can you turn to Page 82 of your

9 decl arati on, please.

10 Are you there?

11 A Yes.

12 Q And starting on Page 82 and going into
13 Page 84, there's a table that you' ve presented in your
14 declaration; is that correct?

15 A Yes.

16 Q And the header for that table appears to

17 be "Caim8. The nethod of claim 1 wherein the bait

18 sets are chosen fromtwo or nore of." Do you see

19 t hat ?

20 A Yes.

21 Q And in this table it appears that you

22 have put the claimlimtations of Caim8 in the |eft

23 colum and a nunber of citations and text in the right

24 colum. Do you see that?

25 A Yes, | do.
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1 Q kay.
2 So according to this chart that you've
3 put in your declaration, you do not point to Levin as
4 teaching claim-- Set B, "a bait set that selects an
5 in-frame deletion of 1 or nore codons froma reference
6 nucl eoti de sequence"; is that correct?
7 A There's no reference to Levin here.
8 Q Ckay.
9 And likewi se for Set C, "a bait set that
10 selects an intragenic deletion,” you do not cite Levin
11 there either, correct?
12 A. No.
13 Q And for Section D, "a bait set that
14 selects an intragenic insertion," you also do not cite
15 Levin for that, correct?
16 A. No.
17 Q And for E, "a bait set that selects the
18 deletion of a full gene," Levin does not teach that,
19 correct?
20 MR. RCSATO  (bjection. Form
21 THE WTNESS: | wouldn't say Levin
22 doesn't teach it. | sinply didn't cite it.
23 Q BY M5. WANG You don't cite to Levin as
24 teaching that limtation, correct?
25 A | don't cite to Levin. |'mnot sure
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1 whet her or not Levin actually refers to m ssing genes
2 I n his paper.

3 Q But if Levin, in fact, did teach a bait

4 set that selects an intragenic insertion or the

5 del etion of a full gene or an intragenic deletion, you
6 woul d have cited it in your report regarding Levin;

7 isn't that correct?

8 MR. ROSATO. (bjection. Form

9 THE WTNESS: One skilled in the art

10 woul d understand that any of these are sinply

11 variations on a thene, and that what's taught in Levin
12 could easily be applied to detecting these individual
13 genetic alterations, genomc alterations. So sinply
14 the fact that Levin didn't explicitly describe these
15 doesn't nean that the nethod described in Levin

16 couldn't be used to performany of these and all of

17 these. Anyone skilled in the art, particularly anyone
18 who works in cancer, would understand that these are
19 the types of genomic alterations one would like to

20 | ook at.

21 Levin was denonstrating a technol ogy

22 usi ng cDNA sequenci ng, but, again, one skilled in the
23 art would understand that all of these things could

24 easily be found by applying the techniques in Levin to
25 different types of DNA sanpl es.
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1 Q BY M5. WANG But you don't cite Levin as
2 teaching this bait set that selects a deletion of a
3 full gene, correct?
4 MR. ROSATO bjection. Form Asked and
5 answer ed.
6 THE WTNESS: As | nentioned, you know,
7 Levin tal ks about general technol ogies for identifying
8 different types of DNA alterations.
9 In the sanple that Levin anal yzed,
10 there's no guarantee that all of these different
11 alterations didn't -- that they did occur, and he may
12 not have reported them sinply because in that sanple
13 they didn't occur.
14 But, again, one skilled in the art would
15 understand very sinply that you could identify these
16 types of alterations. And, in fact, | cite to Shah
17 because Shah details all of these different types of
18 alterations that they were able to find.
19 Q BY Ms. WANG Dr. Quackenbush, this is a
20 chart that you included in your declaration, and in
21 this chart and in your declaration you do not cite to
22 Levin as teaching a bait set that selects a deletion
23 of a full gene, correct?
24 MR. ROSATO. (bjection. Form
25 THE WTNESS: One skilled in the art
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1 woul d understand that Levin provides enough teaching
2 t hat anyone coul d have detected any of these. The
3 fact that Levin didn't find themis the only -- that |
4 do not recall Levin having found themis the reason
5 they're not cited to.
6 Q BY M5s. WANG So in your view, the fact
7 that Levin is mssing fromyour chart is because you
8 do not recall whether Levin found themat all; is that
9 correct?
10 MR. ROSATO. (bjection. Form
11 THE W TNESS:. The reason they're not here
12 I S because there are better exanples in the literature
13 where, for exanple, Shah and his col |l eagues explicitly
14 found these different types of alterations. Right?
15 Again, one skilled in the art woul d
16 under stand that one could take what's applied in Levin
17 and apply it to genomic DNA and to find any of these.
18 Q BY M5. WANG Sure. But |'magain
19 asking, in this chart you yourself do not cite Levin
20 as teaching a bait set that selects a deletion of a
21 full gene. You did not include a citation to Levin in
22 this chart; true or false?
23 MR. RCSATO  (bjection. Form
24 THE WTNESS: | did not cite Levin in
25 this chart. It wasn't necessary to cite Levin in this
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1 chart. But | provided other references that
2 denonstrate that all of these things could be found.
3 Q BY M5s. WANG And for letter F, "a bait
4 set that selects an inversion," you did not cite Levin
5 in this chart as teaching a bait set that selects an
6 i nversion; is that correct?
7 A There's no citation to Levin in elenent F
8 in the chart, and, again, that's not necessary.
9 And renenber, the claimlanguage only
10 requires that bait sets are chosen fromtwo or nore of
11 this entire long list. So | cite to Levin in two or
12 nore, and, again, anyone who knows anything about this
13 t echnol ogy woul d understand that you could detect all
14 of these things using the nethods described in Levin.
15 Q | understand what you're saying. Again,
16 | would like to point to what you actually put in your
17 declaration, which is for the Section F, "a bait set
18 that selects an inversion," you did not cite -- you,
19 Dr. Quackenbush, in your declaration, did not cite
20 Levin as teaching this particular limtation, correct?
21 MR. ROSATO. (bjection. Form
22 f oundati on, asked and answer ed.
23 THE WTNESS: | would not say Levin
24 doesn't teach this. Levindidn't findit. And
25 there's a difference. R ght?
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1 If 1"mgoing to teach you how to perform
2 an assay -- right? -- |1 can teach you how to use a
3 tel escope. And you could ook in that tel escope, and
4 there's no guarantee that, |like Galileo, you would
5 find the noons of Jupiter or that you would di scover a
6 supernova. Right?
7 So the fact that Levin didn't find it
8 doesn't nean that Levin didn't teach it. R ght?
9 There's a distinction.
10 And in interpreting these clains, one has
11 to ask: Well, would one skilled in the art be able to
12 take that nethod and practice it?
13 Sure, you can practice it.
14 Levin didn't find those things, so |
15 provi de other citations show ng that other people,
16 using simlar nethods, were able to identify these.
17 And, in fact, Shah was able to quantify the relative
18 frequenci es of many nutations and many different
19 genom c al terations.
20 Q BY M5. WANG And you know that Levin did
21 not find this particular bait set that selects an
22 I nversion because it's not stated in Levin; is that
23 correct?
24 MR. ROSATO. (bjection. Form
25 THE WTNESS: It's not that Levin didn't
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1 find a bait set that found an inversion. Levin used
2 bait sets that didn't detect those inversions. R ght?
3 And, again, there's a difference. Levin
4 wasn't searching for bait sets. Levin was
5 denonstrating that one could use bait sets to
6 characterize a whol e host of genomc alterations.
7 Q BY M5. WANG But you do not cite Levin
8 as stating or finding a bait set that selects an
9 I nversion, what the limtation says, correct?
10 A | ncorrect.
11 MR. ROSATO (bjection. Form
12 foundati on, asked and answer ed.
13 Q BY MS. WANG You do cite Levinin this
14 chart?
15 A | f you let nme finish.
16 Your answer -- the question said -- you
17 said Levin didn't find a bait set, and | think the
18 proper way to phrase that question is you don't cite
19 Levin because Levin and his bait sets didn't find this
20 alteration. It doesn't nean that using a different
21 sanpl e, he couldn't have found that alteration. And
22 It doesn't nean that soneone skilled in the art
23 couldn't take what's described in Levin and apply it
24 directly to identifying those types of alterations.
25 So the purpose of this chart is to show
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1 exanpl es where people have actually identified all of
2 these different types of alterations in their assays,
3 to show that anyone skilled in the art could have
4 easily designed bait sets to do that.
5 Q Levin did not find these alterations; is
6 that correct?
7 A The bait sets Levin used and the DNA
8 sanpl e that he used did not find those alterations,
9 that | recall, that were reported in the paper;
10 therefore, there isn't a citation to those.
11 Q The bait sets that Levin used were not
12 designed to find these inversions, were they?
13 A. | can't say that they weren't designed to
14 find those inversions, because those inversions often
15 exist in regions of genes. Sinply because Levin
16 didn't find themdoesn't nean they weren't designed to
17 find them doesn't nmean they couldn't have been found.
18 Right? It sinply neans that in the sanple he | ooked
19 at, they weren't there.
20 Q But you're not aware of any evidence in
21 Levin that he, in fact, designed these bait sets to
22 sel ect these particular inversions; is that correct?
23 MR. ROCSATO  (bjection. Form asked and
24 answer ed.
25 THE W TNESS: Anyone skilled in the art
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1 coul d have easily designed bait sets using the nethods
2 described in Levin to identify any of these.
3 Q BY M5s. WANG |'m not aski ng about what
4 anyone skilled in the art could have done or coul d not
5 have done. |'m asking you whether in Levin you can
6 point me to any specific design of any bait to sel ect
7 an inversion.
8 MR. ROSATO. (bjection. Form asked and
9 answer ed.
10 THE WTNESS: Levin describes the
11 principles he used to design the bait sets and the
12 met hods used. | don't know what his notivation was,
13 and | don't know whet her he designed bait sets to | ook
14 for these.
15 What | do he knowis he didn't find
16 these. Because he didn't find these, they weren't
17 cited in the chart.
18 Q BY M. WANG So you don't have any
19 evidence or can't point to ne -- can't point ne to any
20 evidence in Levin that he designed his baits to | ook
21 for these inversions or not?
22 MR. ROSATO. (bjection. Form
23 THE WTNESS: Levin wouldn't have to tel
24 me that he designed bait sets to find these
25 i nversions. R ght?
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1 | work in cancer biology; | know all

2 these different types of alterations are inportant.

3 When | design an assay, |'mgoing to design assays

4 that give ne a broad net that | can cast to find many
5 t hi ngs.

6 Anyone el se who works in cancer woul d

7 know that ny assay, if it's well designed, would

8 capture a whole host of things other than those |

9 sinply report. Right?
10 Levin is really reporting the use of this

11 technol ogy. The fact that he didn't detail everything

12 doesn't nean he couldn't have found them And | don't
13 know what he and his coll eagues used in discussing
14 their design criteria, so | can't point you to that,

15 but | don't think I need to. R ght?

16 | f we think about how one approaches

17 cancer biology and the detection of genomc

18 alterations, typically one would |ike to cast a broad
19 net .

20 Q BY M5. WANG Is it your opinion,

21 Dr. Quackenbush, that if one designed a broad net that

22 captures a wde variety of targets, that one can be

23 said to have designed an assay to target each of those

24 that it happens to catch?

25 MR. ROSATO. (bjection. Form

DepoServices.com CHASE LITIGATION SERVICES 800.949.8044

164

Personalis EX2009.164



John Quackenbush, Ph.D.

1 THE WTNESS: Again, any particul ar
2 experinment is going to have its own design criteria,
3 its own approach. | can't comment on each and every
4 particul ar type of assay people are going to run.
5 | can tell you that | -- you know, |'ve
6 seen Levin, |'ve seen his work, | know a lot of the
7 ot her people who work in the field, and that any of
8 t hese things would be pretty obvious to soneone who
9 works in the field, particularly in the field of
10 cancer biology, as things one would like to identify
11 in these assays. They're not cited here in Levin
12 because Levin didn't report them
13 Q BY M. WANG So for -- back to your
14 chart.
15 A. Huh- uh.
16 Q For letter H "a bait set that selects a
17 tandem duplication,” you also don't cite Levin here
18 because Levin does not report that he found a tandem
19 duplication; is that correct?
20 MR. RCSATO  (bjection. Form
21 THE WTNESS: So Levin didn't find a
22 t andem duplication that he reported. \Wether or not
23 he found it, | don't know.
24 But, again, | cite to Shah because Shah
25 reports tandem duplications in their dataset, and,
DepoServices.com CHASE LITIGATION SERVICES 800.949.8044

165

Personalis EX2009.165



John Quackenbush, Ph.D.

1 again, one skilled in the art would understand that
2 one could apply what one learned in Levin to do this
3 wi th genom ¢ DNA.
4 Q BY Ms. WANG So | think I -- we're on
5 t he sane page here. You do not cite Levin for subset
6 H, "a bait set that selects a tandem duplication,”
7 because Levin does not report that he found a tandem
8 duplication; is that correct?
9 MR. RCSATO  (bjection. Form
10 THE WTNESS: To the best of ny
11 know edge, Levin doesn't report that he found a tandem
12 dupl i cati on.
13 Q BY M5 WANG And in Section I, "a bait
14 set that selects a nucleotide sequence of interest
15 fl anked by adj acent non-repetitive sequences," you
16 don't cite anything there, correct?
17 A. | don't cite anything there because
18 either of the two papers | cited in providing evidence
19 that these things could easily be found by one with
20 skilled in the art -- neither of those two references
21 reported these, but, again, discovering these things
22 woul d be relatively easy using the nethods laid out in
23 Levin and Shah and a variety of other publications,
24 and using commonly avail able tools and techniques to
25 anyone wor ki ng in nol ecul ar bi ol ogy and nol ecul ar
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1 cancer bi ol ogy.

2 Q s it your view, Dr. Quackenbush, that if
3 Levin reports that it found a particular alteration,

4 that Levin designed its baits in order to target that
5 particular alteration?

6 A | don't know what Levin uses as his

7 design criteria, so | couldn't confirmnor deny how he

8 desi gned his baits.
9 Q Let's now actually turn to Levin, which

10 believe is Exhibit 1010.

11 A Uh- huh.

12 Extra copy for you.

13 MR. ROSATO.  Thank you.

14 M5. WANG  Thank you.

15 Q And Exhi bit 1010, this is the Levin paper
16 you were referencing, correct?

17 A. Yes, it is.

18 Q And this one was published in 20097

19 A. Yes, in Genone Bi ol ogy.

20 Q And in the abstract of this paper, it

21 states that, "Targeted RNA-Seq conbi nes

22 next - generati on sequencing with capture of sequences

23 froma rel evant subset of a transcriptone,” correct?

24 A. That's what it says, yes.

25 Q And so Levin is dealing with RNA-Seq; is
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1 that correct?
2 A. He i s describing an assay for targeted
3 RNA sequenci ng, so, again, it's reducing the
4 representation or elimnating sone genes in reaching
5 the representation of others.
6 It describes RNA-Seq, which uses
7 conpl enentary DNA, and the techniques that are used
8 W th RNA-Seq can be used with genom c DNA as well.
9 Q But the reason that Levin is specifically
10 | ooki ng at RNA is because, according to Levin, there
11 are nore sequences in RNA that are likely to have
12 functional consequences in cancer than in DNA; is that
13 correct?
14 MR. ROSATO. (bjection. Form
15 f oundat i on.
16 THE WTNESS: Can you point ne to that,
17 pl ease?
18 Q BY M5s. WANG Sure. |If you go on that
19 first page to the right-hand colum, it's the first
20 full sentence starts with "Although.” Do you see
21 t hat ?
22 A. No.
23 Oh.  Yes, | do.
24 Q It states, "Although chronosonal
25 rearrangenents can be detected by next-generation
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1 sequenci ng of genom c DNA, RNA-Seq is a powerful tool
2 to identify those rearrangenents that lead to chineric
3 transcripts and are nore |likely to have functi onal
4 consequences in cancer."
5 Do you see that?
6 A. | see where it says that, yes.
7 Q And that was what Levin was | ooking for;
8 Is that correct?
9 A. That's not the only thing Levin was
10 | ooking for. You know, Levin describes the discovery
11 of lots of different types of alterations. One of the
12 things Levin was -- things Levin was | ooking for were
13 chinmeric transcripts, so gene fusions, and the reason
14 they cite to these gene fusions is that if an RNA
15 appears in the cell, that gene, in this case a fusion
16 gene, which is the result of a chronosonal
17 translocation, is likely to be expressed and nay have
18 a functional consequence.
19 But it doesn't say it's the only way to
20 find them It says it's a way to find those which may
21 be functional. Right?
22 So it doesn't elimnate the possibility
23 of finding these in other ways. And, again, the
24 techni ques used to find themcan be easily applied to
25 genom ¢ DNA.
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1 This is at the tail end of this
2 paragraph, and if | read the entire paragraph, it's
3 very likely that we talk about nany different type --

4 that they tal k about many different types of

5 alterations that this assay was designed to detect,
6 and the proof of the ability of this assay to detect
7 many types of alterations is reflected in what's

8 reported in the paper.

9 Q |f you go to the second page of Levin.
10 A Sur e.

11 Q Left-hand colum, at the bottom of the
12 first full paragraph.

13 A. kay.

14 Q Do you see where it says, "To date,

15 however, hybridi zati on-based capture approaches have

16 been applied primarily to genom c DNA, typically for

17 t he purpose of enriching exonic DNA of interest"? Do
18 you see that?

19 A Yes, | do.

20 Q And then it says, "Although targeted

21 sequenci ng of genom c DNA facilitates

22 nmut ati on-di scovery/profiling, it is unable to

23 i nterrogate the nyriad additional genom c alterations

24 affecting DNA and nRNA that are critical to tunor

25 bi ol ogy and therapeutic devel opnent. "
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1 Do you see that?

2 A. | see that, yes.

3 Q And in the next follow ng sentence, in
4 t he next paragraph, it states, "In this study, we

5 explore the feasibility and power of 'targeted

6 RNA- Seq, ' the application of hybridization capture

7 nmet hods to transcri ptone analysis"; is that correct?

8 A. That's what it says, yes.

9 Q So Levin is |ooking at RNA, correct?

10 MR. ROSATO. (bjection. Form

11 THE WTNESS: Wsat Levin is describing is
12 the fact that well-known techni ques which are used for

13 DNA can be generalized to RNA

14 Q BY M5. WANG And if you go back to the
15 par agraph above, where we were just |ooking, Levin

16 descri bes that there are targeted next-generation

17 sequencing -- there are nethods that allow for

18 t arget ed next-generation sequencing. Do you see that?
19 A. Sorry. \Were?

20 Q At the top of the page.

21 A The " Al t hough"?

22 The top of the page?

23 Q "Cost and efficiency considerations.” Do
24 you see that?

25 A. "Cost and efficiency" -- okay. So | see
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1 the sentence, the first sentence, that begins "Cost
2 and efficiency considerations.”
3 Coul d you repeat your question, please?
4 Q Sur e.
5 So Levin states that, "Cost and
6 ef ficiency considerations have pronpted the energence
7 of nethods that allow 'targeted next-generation
8 sequenci ng. "
9 Do you see that?
10 A. Yes.
11 Q And the next |ine says, "Two suitably
12 hi gh-t hr oughput approaches to enrich specific
13 sequences from genom c DNA have been devel oped:
14 mul ti pl exed nol ecul ar i nversion probes (MPs) and
15 capture by hybridization to oligonucl eoti de probes on
16 m croarrays or in solution.”
17 Do you see that?
18 A Yes.
19 Q And the hybridization to oligonucl eotide
20 probes in solution is the sane thing as the
21 sol uti on-phase hybridi zati on that we've been
22 di scussing this norning; is that correct?
23 MR. RCSATO  (bjection. Form
24 THE WTNESS:. Again, | don't know |
25 woul dn't say sol ution-phase hybridization that we have
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1 been discussing. | would say that this alludes to an
2 exanpl e of sol ution-phase hybridizati on.
3 Q BY M5. WANG And that --
4 A It cites --
5 Excuse ne.
6 It cites a particular reference, which is
7 Ref er ence 20.
8 Q What is Reference 20, Dr. Quackenbush?
9 MR. RCSATO | think he's -- can we |et
10 him finish his answers?
11 THE WTNESS: It's a paper that was -- |
12 believe it's the Giirke paper that was published in
13 Nat ur e Bi ot echnol ogy.
14 Q BY M5. WANG And that is the paper we
15 wer e di scussing this norning, correct?
16 A. It's a -- one of the things we discussed
17 t his norning, yes.
18 Q So Levinis referring to the
19 sol uti on-phase hybridi zati on techni que in Giirke,
20 correct?
21 A He's referring to solution -- to Guirke
22 as an exanpl e of sol ution-phase hybridization. The
23 fact that he cites it nmeans he's using it as an
24 exanple; it doesn't nean to limt it to only that.
25 Q He doesn't cite to any ot her papers
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1 referencing sol uti on-phase hybridization in this
2 par agraph, correct?
3 A. He doesn't cite to any others, but you
4 woul dn't necessarily expect himto, either.
5 Q The next sentence right after that, after
6 the citation to Giirke, states, "MPs are simlar to
7 PCR prinmers in that they enrich loci defined by two
8 fl anki ng specific sequences."”
9 Do you see that?
10 A. Yes.
11 Q "Thus, they are not appropriate for the
12 di scovery of novel chronosonmal rearrangenent such as
13 transl ocations."
14 Do you see that?
15 A | see where it says that, yes.
16 Q So Levin is stating that MPs and PCR i s
17 not appropriate for the discovery of novel chronosonal
18 rearrangenents such as translocations, correct?
19 MR. ROSATO. (bjection. Form
20 THE WTNESS: No. The sentence says M Ps
21 are simlar to PCR priners and describes why they're
22 simlar, but also describes why M Ps woul dn't be
23 appropri ate.
24 One coul d use PCR techniques and, in
25 fact, people have used PCR techni ques to di scover
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1 things |ike --
2 What does it say?
3 "1l read this again.
4 PCR has been broadly used in |lots of
5 variations of -- PCR has been used.
6 So M Ps thensel ves cannot be used for the
7 di scovery of novel chronosonmal rearrangenent such as
8 transl ocations. And that has to do in large part with
9 t he technol ogy used in MPs, where you have two
10 ol i gonucl eoti des which are specifically designed --
11 they're linked together by another synthetic piece of
12 DNA. And they're typically used with an assay known
13 as rolling circle anplification.
14 So if I wanted to discover a
15 translocation -- right? -- | could actually use
16 multiple pairs of prinmers scattered throughout the
17 genone and | ook for anplification products that cone
18 that, when | sequence them reveal the fact that there
19 are transl ocations that occur.
20 So, you know, he's referring specifically
21 to MPs, not to other types of -- not to all versions
22 of PCR, not specifically to PCR MPs have a very --
23 t he nol ecul ar i nversion probes have a very specific
24 structure, which woul d nake di scovering chronpbsona
25 i nversions difficult.
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1 Di scovering them not detecting themif
2 you know that they're there.
3 Q BY M5s. WANG He's conparing MPs to PCR
4 prinmers, correct?
5 A. He's saying they're simlar to PCR
6 prinmers, but he doesn't say they're the sane as PCR
7 primers.
8 Q |"'mnot asking if they're the sane. |I'm
9 saying Levin is conmparing MPs to PCR priners,
10 correct?
11 MR. ROSATO. (bjection. Form
12 THE W TNESS:. The sentence says, "M Ps
13 are simlar to PCR priners in that they enrich | oci
14 defined by fl anki ng sequences. Thus, they" -- MPs,
15 not PCR, not all variations of PCR -- "are appropriate
16 for the discovery of novel chronbsomal rearrangenents
17 such as transl ocations."
18 So Levin is pointing out simlarities
19 between M Ps, but when he refers to the limtations on
20 MPs, he's not referring to the limtations on PCR
21 Q BY M5. WANG So in your viewthe
22 simlarity between MPs and PCR priners, in that they
23 both enrich | oci defined by two flanking specific
24 sequences, has nothing to do with whether it's
25 appropriate for the discovery of novel chronosonal
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1 rearrangenent s?
2 MR. ROSATO. (bjection. Form
3 THE WTNESS: Here's the difference.
4 Right? | can design oligonucleotides that wll
5 hybri di ze anywhere in the genone. R ght?
6 | can use variations of PCR I|ike random
7 PCR, to anplify the entire genone, sequence that
8 genone, and di scover novel translocation events.
9 However, if | have two prinmers which are
10 physically constrai ned not to span | arge regi ons of
11 t he genone but only designed to span small regions of
12 t he genone, then, yes, those MPs probes are not
13 appropriate for discovering translocations. But it
14 has to do with the physical construction of the MPs
15 probes which limts their application.
16 Q BY M5s. WANG So in your viewthis
17 statenent, referring to simlar to PCR prinmers and
18 that they enrich |loci defined by two flanking specific
19 sequences, has nothing to do wth Levin's statenent
20 that the discovery of novel chronpbsomal rearrangenents
21 Is difficult using this particul ar approach?
22 A. Using --
23 MR. RCSATO  (bjection. Form
24 THE WTNESS: |f you read the | anguage
25 stated in Levin, Levin is saying that discovering
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1 chronosomal rearrangenents that had not previously

2 been reported using MPs would be difficult. He

3 doesn't limt PCR

4 Q BY M. WANG If you could look to

5 Page R115.6 of Levin, in the top right-hand corner.

6 A kay.

7 Q Do you see the paragraph under "Bait

8 desi gn and synt hesis"?

9 A Yes.

10 Q This section describes how the baits were
11 designed in Levin, correct?

12 A. It gives a general overview. It doesn't
13 give conplete details of the entire protocol, but it
14 tal ks about the -- the general characteristics of the
15 baits that were designed.

16 Q Are you aware of any other place in Levin
17 where it gives you the conplete protocol of how he

18 desi gned his baits?

19 A Vell, let's see.

20 So | know there are a nunber of online

21 supplenents. | don't know if there's any additional

22 detail in the online supplenents. Journals typically
23 limt what you can report, and so, unfortunately, the
24 net hods section is always the one that gets trinmed

25 t he nost.
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1 There may be additional information in
2 the supplenents |I just don't recall at this nonent.
3 Q | f you look at this paragraph that's
4 reported in the main article, under "Materials and
5 met hods" here --
6 A Uh- huh.
7 Q -- Levin states that, "W designed 11, 566
8 bait sequences"; is that correct?
9 A. Yes, that's what it says.
10 Q And all of these bait sequences are
11 targeting the codi ng sequence of 887 transcripts of
12 467 genes; is that correct?
13 A. So the 11,566 bait sequences, they tell
14 us in -- | believe those are all reported -- all
15 11,566 are reported in supplenental -- in Table S5,
16 which is in the supplenent. That nmay have information
17 about the design prograns they use and the criteria;
18 |'"'mnot sure. "Targeting the coding sequences of 877
19 transcripts of 467 genes," which were identified in
20 NCBI ' s Ref Seq dat abase.
21 Q So based on this sentence, 11,566 --
22 (Interruption.)
23 M5. WANG  Apol ogi es for that
24 I nterruption.
25 Q So based on this sentence, the 11, 566
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1 bait sequences of Levin all target the coding sequence
2 of 887 transcripts of 467 genes that were described in
3 t his NCBlI database, correct?

4 MR. ROSATO. (Objection. Form

5 THE WTNESS: So the 11,566 baits target
6 coll ectively the coding sequences of these 887

7 transcripts, which represent 467 genes. Right? So

8 they're gene variants. And those 11,566 baits

9 t ogether as a collective target those.

10 Q BY M5. WANG There's no indication here
11 that those 11,566 baits target any other transcripts

12 ot her than the 887 transcripts of the 467 genes

13 reported here, correct?

14 MR. ROCSATO  bjection. Form

15 THE W TNESS: These baits were desi gned
16 to enrich, fromthe cDNA |ibrary, specific sequences
17 they were interested in, but they could have easily

18 added or subtracted other sequences. Right? The

19 basi c principles are the sane.

20 So as a denonstration, they chose to | ook
21 at 467 individual genes.

22 Q BY M5s. WANG [|'mnot sure if you

23 under st ood ny questi on.

24 There's no indication in this paragraph
25 that the baits were designed to target anything other
DepoServices.com CHASE LITIGATION SERVICES 800.949.8044

180

Personalis EX2009.180



John Quackenbush, Ph.D.

1 than the 887 transcripts of the 467 genes, correct?

2 MR. ROSATO. (bjection. Form asked and
3 answer ed.

4 THE WTNESS: | don't know what you nean
5 by "other than." Right? These baits were designed

6 for a specific purpose. They were designed to

7 denonstrate enrichnent technologies. So as an

8 exanpl e, he chose -- or they chose 467 genes.

9 It's very interesting that you

10 denonstrate a technol ogy by showi ng you pick up

11 different splice forns, different variants, and they

12 desi gned 11, 566 baits.

13 Q BY M. WANG They designed 11,566 baits
14 for a specific purpose; is that correct? That's what
15 you just said?

16 MR. ROSATO. (bjection. Form

17 THE W TNESS: They designed 11,566 baits,
18 and they were denonstrating that they could sequence
19 t hese 467 genes and their variants.

20 Q BY M5. WANG So in your view, these

21 11,566 baits were designed to be able to target the

22 887 transcripts of these 467 genes, correct?

23 MR. ROCSATO  (bjection. Form asked and

24 answer ed.

25 THE W TNESS:. The | anguage here is very
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1 clear. They designed 11,566 baits. Those were
2 designed to 887 different transcripts that reflect
3 sequences -- or reflect collectively 467 genes.
4 Q BY M5. WANG And the next sentence bel ow
5 that says -- actually, the sentence bel ow that says,
6 "Each bait was conposed of 170 bases matching the
7 transcri pt sequence it was intended to enrich.”
8 Do you see that?
9 A. Yes, | do.
10 Q And that neans all 11,566 baits were each
11 conpri sed of 170 bases, correct?
12 A. | don't know if that's absolutely true.
13 |'"d have to ook in Table S5. But because he said
14 this, | would assune that that's probably correct,
15 that the bait sequences were 170 bases in | ength.
16 Q Ckay.
17 And then the next sentence says, "Baits
18 were tiled across the coding region of each
19 transcript, from5'" to 3, such that all codi ng bases
20 were covered by at | east one bait and that overlap
21 bet ween baits was mnimzed and distributed evenly
22 anong all baits."
23 Do you see that?
24 A Yes.
25 Q And so he's saying that each of the 1 --
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1 even of the 11,566 baits were tiled across the coding
2 regi on of each transcript that they were targeting

3 from5 to 3'; is that correct?

4 MR. ROSATO. (Objection. Form

5 THE WTNESS: So the baits -- this is

6 tal ki ng about bait design. How they actually

7 hybri di ze may or may not reflect this. But they

8 downl oaded fromthe NCBI Ref Seq dat abase reference

9 sequences for 467 genes. They downl oaded vari ati ons
10 on those genes. Right? These are the transcript

11 | sofornms, where they -- 4 -- 887 transcripts of these
12 genes.

13 So when we refer to transcript isoforns,
14 we're tal king about different variations, different
15 fornms of these genes as they're converted into RNA

16 Right? And they, in their design paraneters, designed

17 baits that are 170 bases | ong and which tile across

18 the coding regions of those transcripts.

19 The reason they focused on codi ng regions
20 I s because they were going to denonstrate this genomc

21 technol ogy with cDNAs, which typically -- although not

22 al ways, because not all nRNAs are fully processed, but

23 typically do not contain intronic sequences.

24 So as a denonstration of the technol ogy,

25 they wanted to optimze it for enrichnent of these
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1 codi ng sequences and full codi ng sequences fromthe

2 CDNA |ibraries. And so they designed the baits with a

3 specific overlap, where the overlap was m ni m zed, but
4 they wanted to assure that each base was covered at

5 | east once.

6 Q BY M5s. WANG For all 11,566 baits,

7 correct?

8 A. | believe that's how t hey designed them
9 M5. WANG Let's go off the record

10 because he has to change the tape.

11 THE VI DEOGRAPHER: Here marks the end of

12 Media Unit No. 2 in the deposition of John
13 Quackenbush. W are going off the record, and the

14 time is 2:05 p.m

15 (Di scussion off the record.)
16 (Short recess.)
17 THE VI DEOGRAPHER: Here marks the

18 begi nning of Media Unit No. 3 in the deposition of
19 John Quackenbush. W are back on the record, and the

20 time is 2:16 p.m

21 Q BY M5. WANG Dr. Quackenbush, earlier

22 t oday we tal ked about somatic nmutation frequency. Do

23 you renenber that?

24 A Yes.

25 Q And we tal ked about it both in the
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1 context of population frequency as well as frequency
2 within a tunor; is that correct?
3 A Yes.
4 Q Do you agree that a nutation in DNA nmay
5 not occur at the sane frequency as a correspondi ng RNA
6 transcript?
7 A. You may see differences in the relative
8 frequencies in RNA transcripts and in DNA vyes,
9 because the RNA i s expressed.
10 Q And, in fact, it's possible that you may
11 not even see a nutation in an RNA transcript, even
12 though it exists in DNA, correct?
13 A. You may not see it if it only exists in
14 one copy of the gene and for sone reason that one copy
15 I S not expressed.
16 Q So just because | had a nutation
17 frequency of, say, five percent in DNA that doesn't
18 mean that the RNA transcript has a five percent
19 nmut ati on frequency as well, correct?
20 A. It could be higher, it could be | ower.
21 Q Let's go back to Levin --
22 A Sur e.
23 Q -- which | think is in front of you.
24 And we were | ooking at the section about
25 bait design, correct?
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10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

t hese | PRs i

sets, correct?

f oundat i on.

definition of bait sets, which is laid out in the

patent itself -- | believe it's Columm 28, Line 60.

"'"Bait set,'

plurality of bait nolecules.” So if we apply this

definition of "bait sets" to what's described in Levin

on Page 6, I

and synt hesi

which | assune are then synthesized into different

nol ecul es.

laid out in the patent, one would say there are 11, 566

bait sets.
Q
decl ar ati on.
A.
Q

That's where we were | ast |ooking, yes.
Ckay.
Now, Dr. Quackenbush, your opinion in

s that Levin teaches two or nore bait

MR. ROSATO. (bjection. Form

THE WTNESS: So if we | ook at the

as used herein, refers to one or the

n the section "Bait set" -- "Bait design

s," there are at |east 11,566 sequences,

So applying the definition of "bait set”

BY M5. WANG Let's go back to your

Sur e.
The very first one or the second one?
Good questi on.

Let's go back to the first one, which is
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1 t he 01170.

2 A. Ckay.

3 Q So if you go to Paragraph 79 of your

4 decl aration, which is on Page 34.

5 A Yes.

6 Q And you state in the first sentence, "As
7 far as selecting baits, Levin discloses designing and
8 using a plurality of different bait sets targeting

9 genes known to be somatically nutated in cancer."”

10 Do you see that?

11 A Yes.

12 Q And so based upon what you just told ne,
13 your viewis that that plurality of different bait

14 sets is 11,566 different bait sets, correct?

15 A |f we | ook at the definition in the

16 patent, the patent -- the bait set is one or nore

17 nol ecules. R ght? And they designed 11,566 different

18 nol ecul es t hrough sequence.

19 So applying that definition, one could

20 argue there are 11,566 bait sets.

21 Q And that's your opinion as you've

22 expressed it in Paragraph 79; is that correct?

23 A Par agr aph 69 doesn't tal k about the

24 absol ute nunber of bait sets. Right? It says, "As

25 far as selecting bait sets, Levin discloses designing
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1 and using a plurality of different bait sets targeting
2 genes known to be somatically nutated in cancer."”

3 Ri ght ?

4 And we tal ked about the sentence that

5 says they targeted 467 genes in total, 877 different

6 transcripts. Right?

7 So the sinplest reading of the |anguage

8 in the claimis that there are 11,566. People could

9 argue di fferent nunbers, depending on how you define a
10 bait set. Probably the nost strict version would be
11 that there are 467 for the genes, but, in fact, the

12 transcripts are different. So there are at | east 887,

13 but, you know, the 11,566 neets the definition laid

14 out .

15 So, you know, dependi ng on what

16 definition you want to apply, we have potentially
17 di fferent nunbers, but they're all |arge nunbers.
18 Q When you say in your declaration that
19 Levin discloses at | east two bait sets, which

20 definition are you applying?

21 MR. ROSATO. (bjection. Form

22 f oundat i on.

23 THE WTNESS: So the fact that Levin
24 di scl oses two bait sets could reflect the fact that

25 there are 11,566. That's at |least two. Could reflect

DepoServices.com CHASE LITIGATION SERVICES 800.949.8044
188

Personalis EX2009.188



John Quackenbush, Ph.D.

1 the fact that he's | ooking at 467 genes. That's at

2 | east two. Could reflect the fact that he's | ooking

3 at 887 distinct transcripts. That's nore than two.

4 |f we actually look at the Levin

5 reference, what Levin describes is identifying a whole
6 different set of classes of genom c alterations.

7 Ri ght? They include sequence variants, so -- |

8 believe they refer to themas SNVs. They identify

9 splice isoformvariants. They identify fusion

10 transcripts. And they identify other sequence

11 alterations, novel SNPs.

12 So they have many, many different bait

13 sets, which identify many, many different things in

14 t he sequence.

15 Q BY M5. WANG So you've given ne a | ot of

16 options, and ny question for you is: Applying the

17 definition that you put forth fromthe patent, which

18 IS one or nore, correct?

19 A Mm hmm

20 Q VWhat to you are the different bait sets

21 of Levin?

22 MR. ROSATO. (bjection. Form

23 THE W TNESS: One could | ook at Levin,

24 and | think the sinplest definitionis there are

25 11,566 bait sets, but however you want to limt it,
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1 based on characteristics, based on |arger targets,
2 there are definitely nore than two.

3 Q BY M5. WANG Are you using the 11,566
4 different bait sets definition in your opinions in

5 this | PR?

6 MR. RCSATO  (bjection. Form

7 THE W TNESS: Any one of those different
8 definitions, in fact, at different places would be

9 relevant. So if you want to tal k about specific uses,
10 |'d be happy to talk about themin context.

11 Q BY M5. WANG But you don't have one

12 general definition that you' re applying across all

13 your opinions in this |IPR?

14 MR. ROCSATO  bjection. Form

15 THE WTNESS: Everythi ng depends on

16 context, and if you want to | ook at things in context,
17 |'d be happy to do that and explain how sone or all of
18 the definitions apply in each situation.

19 Q BY Ms. WANG The definition fromthe

20 patent that you read to ne is also one or nore; is

21 that correct?

22 | believe you were citing Colum 28 of

23 t he patent.

24 A Col um - -

25 MR. ROSATO. (bjection. Form
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1 THE W TNESS: Colum 28 Line 60 says

2 “'‘'Bait set," as used herein, refers to one or the

3 plurality of" -- "one or a plurality of bait

4 nol ecul es. "

5 Q BY M. WANG So isn't it possible that

6 Levin al so di scl oses one bait set of 11,566 bait

7 nol ecul es?

8 MR. ROSATO. (bjection. Form

9 THE WTNESS: | wouldn't characterize it
10 that way at all, since all of these bait nolecules are
11 different, all of these bait nol ecul es have different
12 characteristics, all of these bait nol ecul es are going
13 to have different efficiencies in terns of their

14 ability to generate DNA sequence.

15 And, in fact, Levin talks about, in -- on
16 Page 6, the sane page that we were | ooking at, Levin
17 descri bes --

18 Qops. Wong one.

19 | ' m grabbi ng the wong page.

20 Here we go.

21 On Page 6, in the columm adjacent to the
22 one which says "Bait design and synthesis" -- in fact,
23 in the paragraph inmmediately next to it, Levin tal ks
24 about the fact that one could adjust the design

25 paraneters. So "If coverage of | ower abundance
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1 transcripts is a priority in a given experinent,
2 I nformation about transcri pt abundance can be used
3 during bait design to focus on those transcripts with
4 targeted RNA-Seq." Right?
5 So, again, all of -- if we define the
6 baits by different |evels of coverage, Levin actually
7 tells us that we can design those baits to achieve
8 different |levels of coverage. Right?
9 The reason, you know, |I'musing different
10 nunbers is just to illustrate that there are over
11 11,000 bait nol ecul es, each of which is designed --
12 each of which was designed with a set of paraneters.
13 "' mnot sure what those paraneters are, since they
14 aren't disclosed here, but Levin tells us you can
15 adj ust those paraneters to adjust their efficiency.
16 So if we want to characterize baits based
17 on nunbers, we can do that. If we want to
18 characterize bait sets based on efficiencies, we can
19 do that. But Levin clearly teaches that what one can
20 do is design bait sets that address a w de range of
21 different genomic alterations and | evels of coverage.
22 Q BY M5. WANG W'l get to what your
23 opinions are with respect to what Levin teaches. |'m
24 aski ng about the 11,566 baits that Levin actually
25 synt hesi zed.
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1 A Yes.
2 Q Wth respect to the 11,566 baits that
3 Levin actually synthesized, each bait was conprised of
4 170 bases, correct?
5 A. | believe that's what it says, yes.
6 Q And each of the baits were tiled so that
7 at a mninumthe overlap between the baits was
8 mnimzed and distributed evenly anong all baits.
9 That's what it says, correct?
10 A. That's what the | anguage says, Yyes.
11 Q Ckay.
12 So ny question to you is: Under the
13 definition described in the patent that you read,
14 which is "one or a plurality of bait nolecules,” isn't
15 It possible that Levin's 11,566 baits conprises of one
16 bait set?
17 A | wouldn't --
18 MR. ROSATO. (bjection. Form
19 THE WTNESS: | wouldn't characterize it
20 that way at all. Right?
21 These baits have design paraneters which
22 make themsimlar to each other, but they're going to
23 attack different types of alterations and they're
24 going to have different efficiencies. They have
25 di fferent sequences, they have different overl aps,
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1 t hey have different base contents, they have different
2 secondary structures. Right?

3 So, you know, | would be hesitant to

4 characterize this as a single bait set, since the

5 definition of "bait set" has to really be used in

6 context, and in the context of this patent, bait sets
7 are nolecules with different characteristics, and one
8 of the primary ways it's used in the patent is in

9 ternms of different efficiencies. R ght?

10 Q BY M. WANG So if you look to

11 Par agraph 28 and -- sorry -- Colum 28 of the patent

12 that we were | ooking at --

13 A. Sur e.

14 Q The patent definition of ""bait set,' as
15 used herein, refers to one or a plurality of bait

16 nol ecul es.” Do you see that?

17 A. Yes.

18 Q There's no nention there of any ot her

19 paraneters distinguishing these bait nol ecul es from
20 each other, correct?

21 A. In that particular |location, no, but if
22 we want to interpret bait sets in the context of the
23 patent and what the patent is describing, it's hel pful
24 to look at the claimlanguage. Right?

25 And what the claimlanguage actually
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1 tells us -- and we can look at daim1l1l or O aim65.
2 Right? So if we look at daiml, it says in Caiml
3 Step (b), "contacting the library with at |east two
4 bait sets to provide selected tunor nenbers, wherein
5 said bait sets hybridize wth the tunor nenbers,
6 t hereby providing a library catch.”
7 So the bait sets are hybridized. Right?
8 And in Levin there are 11,566 distinct
9 nol ecul es which are hybridi zed.
10 So "wherein the at |east two bait sets of
11 step (b) are chosen fromtwo of the follow ng bait
12 sets." So this is followwing (e). And there are five
13 different categories of bait sets that are |isted
14 here. Right? "ATfirst bait set that selects a
15 hi gh-1 evel target chosen from one or nore tunor
16 nucl ei ¢ acid nol ecul es that conprise a subgenom c
17 i nterval conprising a somatic nutation that appears at
18 a frequency of about 5% or |less of the cells fromthe
19 tunor sanple.” Al right?
20 So we're characterizing here bait sets
21 based on nutations and nutation frequencies.
22 And then we list another type. Right?
23 Those that have somatic nutations that appear with a
24 frequency of about 10 percent or higher of the cells,
25 "a third bait set that selects a | ow| evel target
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1 chosen from one or nore nucleic acid nolecules."” Al

2 right? And then lists, again, a variety of different
3 cl asses that these fall into. "A fourth bait set that
4 selects a nucleic acid nolecule that conprises a

5 I ntron sequence that detects a structural break point;
6 or a fifth bait set that selects one or nore" --

7 "sel ects a one-copy deletion of several term nal

8 exons." Right?

9 So you can classify bait sets different

10 ways. There are at least 1,000 -- 11,566 baits, if

11 you think of individual nolecul es based on 28 as

12 baits. That's how nmany bait sets there are. |f you
13 want to try to partition theminto other classes based
14 on the claimlanguage, then we can see exanples of at
15 | east two of these -- right? -- being detected using
16 the technique -- technology laid out in Levin's paper.
17 Q So is it your opinion that the 11, 566

18 baits in Levin cannot be one bait set because in your
19 opinion the bait sets described in this patent have

20 ot her distinguishing features? |Is that correct?

21 MR. ROSATO. (bjection. Form

22 THE WTNESS: | wouldn't call them one

23 bait set. | nean, they clearly have independent

24 features which woul d distinguish themfrom each ot her.
25 Q BY M5. WANG But the definition in the
DepoServices.com CHASE LITIGATION SERVICES 800.949.8044

196

Personalis EX2009.196



John Quackenbush, Ph.D.

1 patent in Colum 28 that we tal ked about nerely

2 describes "bait set" as one or a plurality of bait

3 nol ecul es, correct?

4 A. What it does is it says that a bait set

5 Is -- | believe it says "one or a plurality of

6 nol ecul es, " yes.

7 Q Ckay.

8 So ny question you tois: Wiy is it the

9 case that the 11,566 bait nol ecules, which is a

10 plurality of bait nolecules, is not one bait set

11 according to the definition of the patent?

12 A Because those bait sets detect different
13 things, different alterations in the genone.

14 | f you wanted to try to limt it, there
15 are different genes. So if you really want to try to
16 push me tolimt this, I wuld say, well, yeah, there
17 are | believe 467 genes. But | would be unconfortable
18 sayi ng that because there are 800-and-sone-odd

19 transcripts.

20 So it's not one bait set. Right? 1It's
21 many bait sets. And there are at |east two or nore.

22 Ri ght ?

23 So given the fact that there are at | east
24 two, | think, you know, whatever the nunbers we settle
25 on doesn't matter so nmuch. There are nore than two
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1 bait sets.
2 Q | f you look at the claimthat you were
3 just |ooking at --
4 A. MM hmm
5 Q And the very last -- we actually go to
6 Claim65, if you don't m nd.
7 A. Al right, daim65.
8 Q VWhich | believe is simlar, but let's
9 take a | ook at that.
10 A Al right.
11 Q And you' Il agree with ne that C aim65
12 al so has the section where it says "wherein the at
13 | east two bait sets are chosen fromtwo of the
14 follow ng," correct?
15 A "Fromat |east two of the follow ng."
16 Q "From at |east two of the follow ng."
17 And it |lays out again five different
18 types of bait sets; is that correct?
19 A. It has the verbati ml|anguage that was in
20 Claim 1.
21 Q kay.
22 And at the very end there is another
23 wherei n clause which says that "each bait set of said
24 plurality has a unique preselected efficiency for
25 selection for its target as conpared with the other
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1 bait sets in the plurality.”

2 Do you see that?

3 A. | see where it says that, yes.

4 Q s it your opinion that the 11,566 baits

5 whi ch you describe in their sinplistic formare 11, 566

6 bait sets, each have different or unique predesigned

7 selection -- selection -- sorry -- efficiencies for

8 sel ection?

9 MR. RCSATO  (bjection. Form

10 THE WTNESS: So let's |ook at what Levin
11 is actually teaching us howto do. Levinis

12 teaching -- what Levin is -- not how but what Levin is
13 teaching us to do. Levinis teaching us to design --
14 or to use bait sets to enrich targets for a subset of
15 genes. Right? So he didn't want to sequence all the
16 genes, he wanted to sequence a subset of those genes.
17 Right? As a denonstration that you can do enrichnent.
18 Ri ght ?

19 In doing that, he discovers a nunber of
20 different types of genomic alterations. Right?

21 And he also tells us that if we wanted to
22 detect | ower representative transcripts that we m ght
23 have m ssed, or |ower representative sequences, we can
24 al ter our design paraneters.

25 So Levin is designing a | arge nunber of
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1 baits which have uni que characteristics, and al so

2 tells us that we can alter the paraneters.

3 What we need to know, if we wanted to do
4 what's described here and | ook at different nutation
5 frequencies, is we'd want to know those nutati on

6 frequenci es ahead of tinme. How would you do that?

7 Well, the reason in ny report | included
8 Shah is that Shah provides a denonstration of how one
9 can determ ne what those nutation frequencies are.

10 Ri ght ?

11 So we can use the nethod described in

12 Shah, we can determ ne the nutation frequencies, and
13 t hen, as Levin teaches us, what we can do is alter our
14 design of those bait sets. And whether it's one bait

15 or 11,566 -- each individual 11,566 baits or subsets

16 representing individual genes or alterations. Right?
17 Levin tells us, using nethods that were well known to
18 anyone practicing the art then, that one could alter
19 paraneters of the reaction, alter paraneters of the

20 design, to detect those nmutation frequencies. Right?
21 We coul d enhance sone, decrease ot hers.

22 We tal ked about turning dials before.

23 So Levin tells us we can do that, if we
24 want to target things with different frequencies. And
25 we can presel ect those efficiencies based on
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1 wel | - known design and optim zation paraneters. Right?
2 Al this patent is telling us is if you

3 know the nutation frequencies, turn the dials for

4 di fferent subsets of baits, and create baits that are

5 going to allow you to capture things with different

6 efficiencies, which neans different sequencing depths,
7 as we tal ked about earlier. R ght? So you can turn

8 t hose di al s.

9 Shah teaches us one way to determ ne

10 those frequencies. W can also | ook at databases |ike

11 COSM C. W can | ook at hundreds if not thousands of

12 papers in the literature that report different

13 mut ati on frequenci es.

14 So, you know, Levin by itself doesn't

15 teach us everything, but Levin and Shah, yeah, do a

16 pretty good job of teaching us how to design different
17 bait sets and adjust the relative efficiencies of

18 t hose baits.

19 Q BY M5. WANG | appreciate that you just
20 stated your entire position on the record, but |

21 assure you that we wll be here nuch later than you

22 expect to be if you don't answer ny questions that |I'm
23 aski ng.

24 What |' m asking you is whether or not the

25 11,566 baits of Levin, which you described to be

DepoServices.com CHASE LITIGATION SERVICES 800.949.8044
201

Personalis EX2009.201



John Quackenbush, Ph.D.

1 11,566 i ndividual bait sets --

2 A Yes.

3 Q -- whether --

4 MR. ROSATO. (Objection. Form

5 Q BY Ms. WANG -- each of those bait sets,
6 in fact, have a presel ected unique efficiency for

7 sel ecti on.

8 MR. ROSATO. (bjection. Form

9 THE WTNESS: | don't know exactly how
10 Levin defined them He doesn't use the term "unique
11 presel ected efficiency." R ght? He describes the

12 general characteristics and tells us that we can

13 adj ust paraneters to adjust the efficiency.

14 So al t hough he doesn't use the words

15 "presel ected efficiency” in his description, ny

16 assunption is, based on the fact that he's telling us
17 that you can adjust efficiencies, that that's one of
18 t he things he did.

19 Q BY M5. WANG But you have no indication
20 that he, in fact, created or adjusted a different

21 efficiency for selection for each of the 11,566 bait
22 sets, as you describe thenf

23 MR. RCSATO  (bjection. Form

24 THE WTNESS: He doesn't tell us

25 explicitly that he did that, but he does tell us that
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1 you can do that, and anyone skilled in the art in
2 2009- 2010 woul d have known ways in which you could do
3 t hat .
4 Q BY M5. WANG What does a | ow abundance
5 transcript nmean to you?
6 A Soif we want to --
7 Are you tal king about the call-out in
8 Levi n?
9 Q No, |'mjust asking what does the term
10 "l ow- abundance transcript" nean?
11 A. It's a relative term R ght?
12 Q You have no general understandi ng of what
13 that term neans?
14 A | do have a general understanding.
15 MR. ROSATO  Objection form
16 THE WTNESS: That's why I'mtelling you
17 it's arelative term
18 Q BY M5. WANG Wiat is the general
19 understanding of that term as you understand it?
20 A Low abundance woul d nean | ower than ot her
21 transcripts.
22 Q And - -
23 A. Ri ght ?
24 Fewer -- probably fewer in nunber, since
25 we' re tal ki ng about abundance.
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1 Q So that was ny question. Previously we
2 t al ked about abundance as in a nunber; is that

3 correct?

4 A | -- in context, | don't know. [''m

5 assum ng we m ght have.

6 Q kay.

7 Does the abundance of a particul ar

8 transcript give you any indication as to the frequency
9 of the nutation?

10 A. It can. Right? It depends on the

11 context of the assay that you're running. It depends
12 on the systemthat you're |ooking at. R ght?

13 And the thing about it is, if we have a
14 | ow representation of a particular genetic variant in

15 a cDNA library, whether or not that affects the

16 genom c variation -- right? -- it indicates that we

17 can use approaches which are very simlar to what's

18 descri bed to adjust our paraneters to detect those | ow
19 abundance -- right? -- genetic or genomc vari ati ons.
20 Q It's possible, isn't it, that the

21 transcript is present in a | ow abundance in a

22 particul ar sanple but has a high frequency of

23 mut at i on?

24 A. It could very well be, yes, that it's

25 hi gh-frequency nutation in the population of cells
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1 that we're looking at. Could be high frequency in a
2 popul ati on of individuals and sinply not exist in that
3 particul ar individual. So when you say frequency, we
4 have to tal k about popul ation versus individual --
S Q Sur e.
6 A -- yeah.
7 Q It's possible that if a transcript is
8 present in a | ow abundance in a particul ar sanpl e,
9 that, in fact, it could have a high frequency of
10 mutation in the cells that we're | ooking at?
11 A. Coul d you repeat that?
12 Q It's possible that if a transcript is
13 present in a | ow abundance in a sanple, that, in fact,
14 It also has a high frequency of nutation in the cells
15 that we're | ooking at?
16 A. The transcript -- | wouldn't say the
17 transcript has a high frequency of nutation. Right?
18 The gene itself mght be nutated at a relatively high
19 frequency, and there may be other nutations which
20 affect, for exanple, the ability of a transcription
21 factor to bind and activate transcription. So there
22 may be a m smatch between the frequency of observed
23 nmut ati ons in RNA sequenci ng and the nunber of observed
24 mutations in the genone, but the general principles
25 for detecting themare exactly the sane.
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1 Q And it's true, isn't it, that the
2 abundance of a particular transcript can vary from
3 sanpl e to sanpl e?
4 A. The abundance of al nbost anything can vary
5 fromsanple to sanple.
6 Q So when you're referring to a
7 | ow- abundance transcript in a particular sanple, that
8 may not be the sanme transcript in another sanple; is
9 t hat correct?
10 A. If | took two biopsies froma tunor --
11 and there have been very nice papers described --
12 publ i shed describing this. Tunors thensel ves exhibit
13 an extraordi nary anount of nol ecul ar heterogeneity, so
14 if | were to take -- if -- there's a nice paper
15 published | believe wth a kidney tunor, where they
16 took sanples fromthe left- and right-hand side, and
17 showed that nutational profiles of those cells were
18 different. The RNA expression |levels are going to be
19 different. Every single cell is going to have
20 potentially its own unique nutational profile and its
21 own uni que expression levels. So biology is
22 het er ogeneous.
23 Q So it's possible that in a particular
24 sanpl e you have a relative | ow abundance of a
25 particul ar transcript that corresponds to a gene that,
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1 in fact, has a high frequency of nutation?
2 MR. ROSATO. (bjection. Form asked and
3 answer ed.
4 THE WTNESS: So the RNA transcript may
5 appear in a |arge nunber of cells but may -- nmay be
6 expressed in those cells at a low level. But the
7 general approach to detecting these is going to be
8 Identical. W're tal king about sequenci ng DNA.
9 Ri ght ?
10 Q BY M5. WANG Nowhere does Levin actually
11 give us the frequency of what it calls the
12 | ow abundance transcripts, correct?
13 A. "Il take your word for it. | don't
14 recall himactually defining | ow abundance transcripts
15 explicitly.
16 | would assune that those are transcripts
17 which are difficult to detect. R ght?
18 Q And you're aware that Levin also uses the
19 term high-interest transcripts?
20 A "1l take your word for it. | assune he
21 does.
22 Q Ckay.
23 But are you aware of any indication that
24 he provided the nutation frequency for these
25 hi gh-interest transcripts?
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1 A So the best indication that we have in
2 Levin of any kind of frequencies that was observed --
3 t hat were observed in the data, in fact, conme from

4 Table 2, where there's a discussion about fusion

5 transcripts. That's a type of nutation. Right? And

6 t hose are detected with different frequencies.

7 They may be -- that nmay be, as you

8 alluded to earlier, because the genes are expressed at
9 different levels. It may reflect heterogeneity in the
10 sanpl es.

11 But, again, Levin didn't start with a

12 pre-identified frequency of nutations in designing his

13 baits. Right?

14 But if he wanted to do that, he tells us
15 that he could rescue | owfrequency things by adjusting
16 paranmeters of design, and if he wanted to find

17 those -- the frequencies to nutations, he could | ook

18 to COSM C or he could | ook to Shah.

19 Q Well, he said he could rescue

20 | ow- abundance transcripts, correct? There's no

21 mention of frequency.

22 MR. ROSATO. (bjection. Form

23 THE WTNESS: Anyone skilled in the art

24 woul d understand that detecting a | ow abundance

25 transcript in a cDNA |library uses the sane general
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1 princi ples one would use to detect a | ow frequency
2 mutation in a popul ati on.
3 How do you do that? You enrich for that
4 sequence and you enrich the nunber of reads, you
5 | ncrease the nunber of sequence reads.
6 So Levin actually instructs us that if
7 you want to find sonething that's rare -- right? And
8 different definitions of "rare" mght apply -- that
9 there are well -known nol ecul ar bi ol ogy techni ques that
10 you can apply to optim ze the detection of those rare
11 events.
12 Q BY M5. WANG But he doesn't tal k about
13 rare frequencies, correct? He talks about rare
14 abundance.
15 MR. ROSATO  bjection. Form
16 THE WTNESS: Levin tal ks about
17 | ow- abundance transcripts and adjusting paraneters in
18 design to be able to nore reliably detect those
19 | ow- abundance transcripts. But anyone skilled in the
20 art would understand that's exactly the sane set of
21 techni ques you'd use to identify a | owfrequency
22 mut at i on.
23 Q BY M5. WANG  You nentioned Table 2 of
24 Levin. Can we actually take a | ook at that?
25 A Sur e.
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1 Q And this is the table that you referred
2 to as the one exanple fromLevin that nentions
3 frequencies; is that correct?
4 A. | don't think it actually nentions
5 frequencies, but it tal ks about the nunber of reads
6 before and after enrichnent.
7 Q Do you see the caption underneath this
8 t abl e?
9 A Yes.
10 Q And do you see -- there's alittle a, a
11 little b, and a little c, and a little d in that
12 caption. Do you see that?
13 A. Yes.
14 Q And under little ¢ it says, "Not included
15 I n hybrid selection bait genes." Do you see that?
16 A. | see where it says that, yes.
17 Q And that's referring to, | believe,
18 one -- or two of the fusion transcripts that are
19 listed in this table; is that correct?
20 A Yes, there are two that are |listed here.
21 Q kay.
22 So these gene fusions that are marked
23 with the ¢ were detected despite the fact that Levin
24 didn't actually use hybrid selection baits to go find
25 them is that correct?
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1 A So according to what it says here, yes,
2 they weren't included in the hybrid sel ection bait

3 gene set. Right?

4 And that reflects the fact that there can
5 be nonspecific hybridization that may capture these.

6 To real ly understand why, one woul d have
7 to |l ook at the gene sequences, one would have to | ook
8 at the reaction conditions. But, yes, you can capture
9 t hi ngs which are not necessarily represented in your
10 bait set.

11 Q Ckay.

12 If you can go to Page -- Figure 2 now,

13 whi ch i s back a couple pages, on Page R115. 3.

14 A Yes.

15 Q And you see Figure 2, it states in the

16 caption, "Preservation of expression |evels of target
17 transcripts in hybrid selection. For each target

18 transcript, the sequence coverage of the coding region
19 Is plotted before and after hybrid selection.™

20 Do you see that?

21 A Yes.

22 Q Ckay.

23 And so you agree with nme that in Figure 2
24 it looks like the differences in transcript abundance
25 were nmeasured in terns of sequence coverage; is that
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1 correct?
2 A. |"'msorry. Can you rephrase the
3 guesti on?
4 Q The differences in transcript abundance
5 as shown in Figure 2 were neasured in terns of
6 sequence coverage?
7 A. | want to take a | ook at the figure and
8 under stand t he caption again.
9 Ckay. So can you ask your question
10 agai n?
11 Q Sur e.
12 You would agree with ne that Figure 2
13 shows that the differences in transcript abundance was
14 measured in terns of sequence coverage?
15 MR. ROSATO  bjection. Form
16 THE WTNESS: So what's plotted here is
17 the CDS, the codi ng sequence, coverage before on the
18 hori zontal axis and after on the vertical axis of
19 hybrid selection. Right?
20 So what this shows is that for different
21 transcripts -- right? -- for these target transcripts,
22 there's approximately a linear relationship in the
23 sequence coverage for those individual target genes.
24 Ri ght ?
25 So you're enriching the representation of
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1 t hose target genes.

2 Q BY M. WANG So you're, in fact,

3 preserving the transcript abundance of those

4 particul ar target genes before and after

5 hybri di zation; is that correct?

6 A Vell, if you look, there's a |lot of

7 spread. Right? So they're not exactly preserved.

8 Sonme are better enriched than others. Right?

9 And, as Levin tells us, if there's

10 sonething at the low end that we'd want to see --

11 right? -- nore accurately, we could change our design
12 paraneters to change these.

13 Q Sure, but based on Figure 2, which

14 appears to be what Levin actually did, you'll agree

15 with ne that this shows that there was a preservation
16 of the expression levels of the target transcripts

17 before and after hybrid selection, correct?

18 MR. ROSATO. (bjection. Form

19 THE WTNESS: There's a correlation

20 between the two. | wouldn't say they're preserved.

21 Ri ght? You've enriched the nunber of reads.

22 And so what Levin shows us is we have a
23 technol ogy that we can use to enrich representation of
24 target sequences. R ght? And in this case his design
25 paraneters m ght have been to preserve these linear --
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1 t hese |inear associations.
2 But, again, he tells us we can do a
3 variety of different things to represent or to enhance
4 different |evels.
5 So the fact that | can take | ow abundance
6 t hi ngs and i ncrease them and hi gh-abundance t hi ngs and
7 I ncrease them neans that | could have easily adjusted
8 the paraneters to increase even nore the | ow abundance
9 or to dimnish the increase in the high abundance.

10 Q BY M5s. WANG But in Levin, according to
11 this figure, what he did was take | ow abundance and

12 hi gh abundance and m ddl e abundance and i ncrease them
13 all according to that linear relationship, correct?

14 A They approximately increased with a

15 | i near relationship, yes. The efficiencies weren't

16 I dentical for all of them but there's a general

17 | i near relationship between the nunber of sequence

18 reads mapping to a transcript before and after

19 enri chnent.

20 M5. WANG Let's take a quick break.

21 THE W TNESS. Sure.

22 THE VI DEOGRAPHER: Going off the record.
23 The time is 2:51 p. m

24 (Short recess.)

25 THE VI DEOGRAPHER: W are back on the
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1 record. The tinme is 3:01 p.m

2 Q BY M5s. WANG Dr. Quackenbush, just a

3 coupl e nore questions on Levin.

4 A Sur e.

5 Q Do you recall whether Levin actually ever

6 menti ons the word "pharnacogenom c"?

7 A |"mnot sure. |'d have to | ook.

8 Q Do you have any nenory of whether the

9 term PGx was used in Levin?

10 A. Again, |'mnot sure. |'d have to | ook.

11 Q Do you recall any characterization of --
12 In Levin of any SNP as a pharnmacogenom ¢ or PGx SNP?
13 A | don't recall that he characterizes SNPs
14 t hose ways, but anyone skilled in the art would know
15 that if you determ ne one SNP you coul d determ ne SNPs
16 which are in -- of pharmacogenoni c rel evance.

17 To actually know whet her he sequenced any
18 genes that are of pharmacogenetic rel evance, |'d have
19 to look at the entire gene list of all 467 genes. So
20 " mnot sure what's in there.

21 Q Do you recall if Levin tal ks about

22 designing any baits to target SNPs that are

23 phar macogenom c?

24 MR. ROSATO. (bjection. Form asked and
25 answer ed.
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1 THE WTNESS: Again, | don't recall Levin
2 t al ki ng about designing those specific types of baits,
3 but one could easily design bait sets given the
4 principles in Levin to | ook at individual genes.
5 Ri ght ?
6 Levin chose a subset of genes. He could
7 have easily chosen genes that are of pharnmacogenon c
8 si gni fi cance.
9 Q BY M5s. WANG And we tal ked about a
10 little bit how Levin is describing targeted RNA- Seq,
11 correct?
12 A Yes. | believe that's how Levin
13 characteri zes the paper.
14 Q So Levin is not detecting any nutations
15 inintrons; is that correct?
16 A. The principles for detecting nutations in
17 introns are the sane as in exons. | don't actually
18 know if he -- | don't think he's reported any.
19 It's not clear whether or not he detected
20 any, because renenber that when nessenger RNA is made,
21 soneti mes those RNAs are not fully spliced, so they
22 may or nmay not have been able to detect nutations in
23 introns. But the principle is exactly the sane to
24 what he descri bed.
25 Q But what he's described or reported does
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1 not include designing of bait sets to target nutations
2 in introns, correct?
3 MR. ROCSATO  (bjection. Form
4 THE W TNESS: He designed -- he descri bes
5 designing bait sets to target a particular subset of
6 genes.
7 And, again, it's a denonstration that the
8 t echnol ogy, which was w dely used in genomc
9 sequenci ng, could be applied to cDNA sequenci ng.
10 Ri ght ?
11 And anyone woul d recogni ze that if you
12 detect nutations in coding regions from cDNA
13 | i braries, you could detect nmutations in introns or in
14 coding regions or in intragenic regions fromgenomc
15 DNA.
16 Q BY MS. WANG But Levin does not
17 specifically describe or report that he designed bait
18 sets to target nutations in introns, correct?
19 MR. ROSATO. (bjection. Form asked and
20 answer ed.
21 THE W TNESS: Levin describes application
22 of a well-known technol ogy for enrichnent and
23 sequencing of cDNA |ibraries. There are unlikely to
24 be a lot of introns in those cDNA |ibraries.
25 So whet her he detected themor not, |
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1 don't know. He could have easily applied the design
2 principles he used to detect those, though, in genomc
3 DNA.
4 Q BY M5s. WANG But you don't know if he
5 actual ly designed baits to target introns, correct?
6 MR. ROSATO.  Sane obj ection.
7 THE WTNESS: | don't know whet her or not
8 he did. | don't suspect that he designed bait sets to
9 target introns. The design principles for the
10 baits -- the bait sets tell us that they tile across
11 the CDS, the coding sequences, so it's unlikely that
12 they were specifically designed for those.
13 But, again, the design principles are
14 exactly the sane. |If you | ook at, you know, 467
15 genes, it's a large stretch of DNA, and if | can
16 capture DNA | can capture DNA, if | can sequence DNA |
17 can sequence DNA, if | can detect nutations | can
18 detect nutations, and as he tells us, if we want to
19 find rare things we can adjust the paraneters to
20 allows us to do that.
21 Q BY M5. WANG Levin al so doesn't report
22 any copy nunber alterations that he detected, correct?
23 A. | don't believe he reported that, no.
24 Q And Levin also does not report that he's
25 det ected any one-copy deletions of termnal exons; is
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1 that correct?
2 A. Well, it's interesting. Right? Wat
3 Levin actually tal ks about are detection of fusion
4 transcripts and splice isoformidentification. So |
5 don't know whet her or not because | haven't | ooked and
6 anal yzed each and every one of those genes, but a
7 splice isoformcan include deletion of term nal exons.
8 Ri ght ?
9 And a fusion transcript neans two genes
10 are fused together, so in a sense -- right? -- the
11 term nal exons of one gene are del eted and connected
12 t o anot her gene.
13 So while | don't know if he uses that
14 exact phrase, he clearly describes detections of
15 t hi ngs which are relevant to that, and, in fact, if
16 you | ook at what he's detected, he's detected two or
17 nore different classes of genetic variation and
18 al teration.
19 Q But Levin doesn't report that he designed
20 baits specifically to target one-copy del etions of
21 term nal exons, does he?
22 MR. ROSATO. (bjection. Form
23 THE WTNESS: The way Levin describes his
24 bait design does not preclude the detection of those.
25 Whet her or not he specifically designed themor not, |
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1 can't say. | can only tell you what it says here in
2 the protocol. But the principles are exactly the
3 sane.
4 Q BY M5. WANG Let's go to Exhibit 1005 in
5 your binder, which is Shah.
6 MR. ROSATO  Thank you.
7 Q BY M5. WANG Are you there?
8 A Yes.
9 Q And this is the Shah reference that you
10 t al ked about earlier, correct?
11 A Yes.
12 Q Had you read Shah when it was publi shed
13 in 20097
14 A | actually think I did. | know Sohrab
15 pretty well, | know Marco Marra, and a | ot of the
16 peopl e involved here. So | think | read this when it
17 was publ i shed.
18 | may have actually reviewed it before it
19 was published, but I -- I'"'mnot conpletely sure.
20 Q Shah is tal king about at a broad | evel a
21 breast tunor that they profiled over a course of about
22 nine years; is that correct?
23 MR. RCSATO  (bjection. Form
24 THE WTNESS: |1'd have to | ook at this.
25 | believe they looked initially at a -- an archival
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1 breast sanple that was preserved as a formalin-fixed

2 par af fi n-enbedded sanpl e, and a nore recent biopsy,

3 and | also believe they then validated their nethods

4 by | ooking at a | arger popul ation of sanples.

5 Q BY M. WANG Nowhere in Shah is the word

6 "bait" used, correct?

7 A. | don't know. |'ll take your word for

8 it.

9 Q And nowhere in Shah is the phrase "bait
10 set" used?

11 A. Again, | don't recall, but I'll take your
12 word for it.

13 Q Now, Shah does not say that it designed a
14 bait set for selecting somatic nutations at a

15 frequency of about five percent or |ess, correct?

16 MR. ROSATO. (bjection. Form

17 THE W TNESS: Actually, what Shah does,

18 and -- what Shah does is he denonstrates a technol ogy
19 that can be used to determne relative frequencies of
20 mutations. And if you look at Table -- | believe it's
21 Tabl e --

22 Let nme see which table it is.

23 In nmy report it appears in Paragraph 125,
24 and -- yeah, it's Table 3 in the paper as well.

25 So if we |ook at Paragraph 5, the
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1 frequency of different genetic variants -- this tine
2 it's in genomc DNA -- sone of those variants appear
3 at frequencies below five percent. So Shah

4 denonstrates that you can determne the relative

5 frequencies of nutations at a -- at a w de range of

6 abundances and sanpl es.

7 Q BY M5s. WANG And all of the frequencies
8 | think you nentioned in Table 3 are of genom c DNA
9 s that correct?

10 A. | believe this is all done in genomc

11 DNA, vyes.

12 Q Shah does not describe designing a

13 particular bait set to target a somatic nutation that
14 appears at a frequency of |ess than five percent,

15 correct?

16 MR. ROSATO. (bjection. Form

17 THE W TNESS: Shah descri bes a technol ogy
18 that one can use to assay different frequencies of

19 mut ati ons, and then if one | ooks at what Levin does,

20 Levi n descri bes how one designs bait sets, and can

21 adj ust those bait sets to determne | ow and

22 hi gh- abundance el enents within the DNA sanpl e being

23 profil ed.

24 Q BY M. WANG Right, but I'mtalking

25 about Shah, not Levin, now Shah itself does not
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1 descri be designing a bait set to target somatic
2 nmutations with a frequency of five percent or |ess,
3 correct?
4 MR. ROSATO. (Objection. Form
5 THE WTNESS: So one would have to really
6 | ook at this. Right?
7 What -- what Shah does is he describes, |
8 bel i eve, a PCR-based protocol to anplify different
9 genom ¢ regions. Those -- and then sequence them
10 Those genom c regions include |ow, high and m ddl e
11 frequency nutations. They include |ots of different
12 mut ati ons and different nmutation types.
13 So what his notivation was in designing
14 his set of reagents for this reaction, |'mnot sure,
15 but he clearly denponstrates that one can detect those
16 usi ng conventi onal nethods.
17 Q BY M5. WANG And you're relying on the
18 fact that he used PCR to anplify particul ar sequences
19 t hat have these mutations; is that correct?
20 A. | don't know what you nmean by "relying
21 on."
22 MR. ROSATO.  Yeah. (bjection. Form
23 f oundati on.
24 THE WTNESS: But | could read the
25 met hods. | believe nost of the nmethods for his
DepoServices.com CHASE LITIGATION SERVICES 800.949.8044

223

Personalis EX2009.223



John Quackenbush, Ph.D.

1 | i brary construction are in a supplenental -- in one

2 of the supplenental materials. And | don't have those
3 handy.

4 | f you can provide themto ne, |'d be

5 happy to take a | ook at themand tell you exactly what
6 net hodol ogy he used.

7 But clearly what he denonstrated is that
8 one skilled in the art could identify these, could

9 neasure nutation frequencies, and then if we think

10 about what Levin tells us, one can design bait sets to
11 detect them

12 Q BY M. WANG Sure. But, again, |I'mnot

13 tal ki ng about Levin, |I'mtal king about what Shah

14 | tself describes, and Shah, | think |I asked you

15 previ ously, does not describe designing bait sets to
16 target somatic nutations at a frequency of five

17 percent or |ess, correct?

18 MR. ROSATO. (bjection. Form

19 f oundati on, asked and answer ed.

20 THE WTNESS: | would like to | ook at the
21 suppl enental material to know what's described there.
22 | can't speak to his notivation, but clearly what he
23 denonstrates is one can design a set of assays that

24 can determ ne | owfrequency variants in a DNA sanpl e.
25 Q BY M5s. WANG Do you have any
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1 under st andi ng of whether or not Shah ever nentions the
2 wor d " phar nacogenom c" ?

3 A. | don't believe Shah reports any

4 det ection of pharmacogenom ¢ SNPs or genetic variants
5 or describes nutations in pharnacogenom c genes, but

6 the principles are exactly the sanme as detecting

7 variants in other genes.

8 Q Let's go to Exhibit 1006 in your binder,

9 which | believe is Shah Suppl enrent 1.

10 A. So | actually don't have that.

11 Q Ch, you don't have a copy of that in your
12 bi nder. Excellent. Then | wll give you a copy here.
13 A. Do you want to mark this?

14 Q It's already marked. It's --

15 A kay.

16 Q And have you seen this before?

17 A. Yes, | have.

18 Q Ckay.

19 And this is Shah Suppl enent 1, Guardant

20 Exhi bit 1006, correct?

21 A Guardant Exhibit 1006. | think it's

22 Suppl enentary Information 1. Table 1.

23 Q Now, if you can flip through to Page 8.

24 A. Al right.

25 Q And do you see that there is a subheadi ng
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1 here that are -- well, actually, there are two

2 subheadings. One is "Miutation revalidation" and the

3 ot her one says "Frequency anal ysis"?

4 A. Sorry. | was on the wong page.

5 Yes.

6 Q And does this describe to you what Shah

7 did, in terns of |ooking at frequency?

8 MR. ROSATO. (bjection. Form

9 THE WTNESS: So |'ve been rereading this

10 to try to understand specifically what this paragraph
11 refers to. The good news is, |ooking back on Page 4,
12 there are actually two genes on the bottom which are

13 phar macogenom ¢ genes, ABCBll and SLC24A4. They're

14 mul ti pass nenbrane solute transporters, which are

15 I nvol ved in the transport of drugs, where they've

16 actual |y di scovered sone novel nutations.

17 So if you want to tal k about

18 phar macogenom cs, those are there.

19 In the entire protocol they tal k about

20 nmul ti steps of the analysis, and this frequency

21 anal ysis appears to descri be a protocol where they've
22 i dentified nutations and then gone in and perforned

23 targeted assays to identify the relative frequenci es.
24 So your question about this was?

25 Q BY M5s. WANG So ny question is -- so |let
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1 nme take it in parts, based on what you just said.
2 A. Ckay.
3 Q Based upon this protocol, the nutations
4 are previously detected using sequencing, correct?
5 A. They were -- yes, they appear to be
6 det ect ed usi ng sequenci ng of these sanpl es.
7 Q And then they were validated by using PCR
8 W t h Sanger sequencing, according to this?
9 A. So they were validated initially by
10 Sanger sequencing. Right? So they took the assays
11 that cane fromthese next-generation -- fromthe
12 I nitial sequencing using next-generation sequencing.
13 They then perforned an additional validation using an
14 ol der technology. So |I'mnot sure exactly how t hey
15 prepared the sequencing libraries here, but clearly
16 t hey used Sanger sequencing to verify that those
17 mut ati ons were actually there using an i ndependent
18 technol ogy. They then used another protocol to
19 actual ly neasure their frequencies.
20 Q And that protocol is described under
21 "Frequency analysis"; is that correct?
22 A. It's described in part there, yes.
23 Q And when you say "in part,"” where else is
24 it described?
25 A. It's -- | don't know where else it m ght
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1 be described. | nean, they clearly don't provide all
2 of the details for what they did. But they give us a
3 general outline of how they validated the frequency of
4 these -- or neasured the frequency of these nutations.
5 Q And what they were using are PCR
6 anplicons to neasure the frequency; is that correct?
7 A. They -- | wouldn't say they used PCR
8 anplicons to neasure the frequency. They used
9 sequencing to nmeasure the frequency. They used PCR to
10 anplify subgenom c regions, that they then sequenced
11 to determ ne the frequency of these nutations.
12 Q And t hose subgenomi c regions are the
13 regi ons where nutations had been confirned via
14 sequencing previously to be located; is that correct?
15 MR. ROSATO  bjection. Form
16 THE WTNESS: So a quick read of this
17 suggests that they identified nutations, they
18 val i dated those nutations -- the presence of those
19 mut ati ons usi ng Sanger sequencing, and then they used
20 this additional protocol to neasure their frequency.
21 Q BY M5. WANG R ght. I'mreferring you
22 to the sentence in the mddle -- perhaps this will be
23 hel pful -- where it says, "Anplicons were therefore
24 desi gned to span the target nutation positions with
25 short anplicons (approxi mately a hundred base pair)
DepoServices.com CHASE LITIGATION SERVICES 800.949.8044

228

Personalis EX2009.228



John Quackenbush, Ph.D.

1 such that the nutation position could be reached with
2 75 base pair Illumna reads.”

3 Do you see that?

4 A. Yes.

5 Q So the target nutation positions were
6 t hose described by the nutation sequencing, the

7 sequenci ng described earlier?

8 A. | ' m assum ng those are nutations they
9 identified in these sanples, yes.

10 Q Now, nowhere in this description of
11 frequency analysis is there any di scussion of

12 designing baits; is that right?

13 A Vell --

14 MR. ROCSATO  bjection. Form

15 THE WTNESS: Again, the PCR priners --
16 the principles we use to design those priners are

17 essentially identical to those which are used to

18 design baits. R ght? They're synthetic

19 ol i gonucl eot i des.

20 Nevert hel ess, whether or not they

21 descri be baits here doesn't matter. \Wat they tell us

22 they can do is they have a protocol for neasuring

23 frequencies. Once we know t hose frequencies, we

24 could, as Levin teaches us, design baits to capture

25 them and we can adjust the relative concentrations.
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1 That's what anyone working in cancer woul d do.
2 Q BY M5. WANG But you'll agree with ne
3 that in Shah there's no description of any bait
4 design, correct?
5 MR. ROSATO. (bjection. Form
6 f oundat i on.
7 THE W TNESS:. They clearly design
8 anplification prinmers, and the approach you woul d use
9 to design any synthetic oligonucleotide DNA or RNA
10 follows the sane basic principles. So they're
11 desi gning oligonucl eotides; they don't refer to them
12 as baits.
13 Q BY M. WANG Is it your opinion, based
14 upon your experience in designing -- | think you
15 mentioned this nmorning mllions of prinmers -- that you
16 woul d use the exact sane design principles to design
17 those mllions of prinmers as you would baits for
18 pur poses of sol ution-phase hybridi zation?
19 MR. ROSATO. (bjection. Form
20 THE WTNESS: The thernodynam cs and
21 ki netics of oligonucleotides are fairly universal.
22 Wul d | use the sane paraneters to design
23 ol i gonucl eoti des for one application or another? No.
24 It's going to depend on the context. But the
25 principles are the sane. Right?
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1 We can tal k about principles in science
2 anywhere. The sane principles that descri be how a
3 paper airplane flies describe how a 747 flies, but,
4 you know, would | design a 747 -- now they're retired,
5 but, you know, a jet airliner with the sane exact
6 desi gn paraneters you use for a paper airplane? No.
7 Q BY M5s. WANG So you woul d agree that
8 there are different design paraneters for baits as
9 they would be for priners; is that correct?
10 MR. ROSATO. (bjection. Form
11 f oundat i on.
12 THE W TNESS: The design principles are
13 uni versal. For each application |I'm going to choose
14 paraneters that are relevant for nmy goals in that
15 particul ar experinent.
16 So | may call them baits and choose one
17 set of paraneters; | may call them priners and choose
18 exactly the sane set of paraneters. |t depends on how
19 |'"'mgoing to use them and what |'m going to do.
20 A i gonucl eoti des bi nd through
21 conpl enentary bi nding of DNA bases across strands, and
22 that is a universal fact.
23 Q BY M5s. WANG Now, just as we tal ked
24 about in Shah specifically, does -- Shah does not
25 descri be designing a bait set for detecting copy
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1 nunber alterations, correct?

2 MR. ROSATO. (bjection. Form

3 f oundat i on.

4 THE WTNESS: So |'mnot sure if Shah

5 actual ly detects copy nunber alterations. |'mnot

6 sure he reports copy nunber alterations. But the

7 desi gn principles for detecting copy nunber

8 alterations are identical to those to detecting other
9 types of alterations.

10 | published a paper a few years ago

11 descri bing a nmethod call ed ExoneCNV, that uses exone
12 sequencing to detect copy nunber variation, and what

13 t hat net hod describes is an approach which sinply

14 assays genomc regions -- in this case exons -- which
15 are close to each other to |ook for a consistent

16 pattern of overabundance in a particular region.

17 So whet her or not he describes it, one
18 skilled in the art would know how to do it based on

19 what Shah descri bes.

20 Q BY Ms. WANG  But Shah does not

21 specifically report that he designed any baits to

22 target these particular copy nunber alterations,

23 correct?

24 MR, ROSATO (bjection. Form

25 f oundat i on.
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1 THE W TNESS: The net hod described in
2 Shah coul d be easily used to detect copy nunber

3 variations. The fact that he didn't detect themin
4 t hese sanpl es doesn't -- doesn't nean that he coul d

5 not have detected them And, in fact, it may sinply

6 be that those copy nunber alterations didn't exist in
7 t he sanpl es he anal yzed.
8 Q BY M5s. WANG |'m asking you as to what

9 Shah reported he actually did. And ny question is:
10 Does Shah report that he actually designed baits to

11 detect copy nunber variations for alterations?

12 MR. ROSATO. (bjection. Form

13 f oundati on, asked and answer ed.

14 THE WTNESS: | don't know all the design

15 princi pl es Shah was thi nki ng about when he put

16 t oget her the protocols he used to neasure genomc

17 variants. | can tell you that in the sequencing

18 prot ocol s he descri bes, one could detect them

19 So I don't know his notivation, but |I'm
20 telling you one skilled in the art would have no

21 reason not to use this kind of approach in exactly the
22 way it's described to try to assay the relative

23 frequency of copy nunber vari ations.

24 One skilled in the art would al so know

25 one could use the nethods described in Levin to assay
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1 t hose copy nunber vari ations.

2 Q BY M5. WANG But based upon what Shah
3 actual ly states, you don't know whet her Shah desi gned
4 his baits or his prinmers or anything to detect copy

5 nunber alterations, correct?

6 MR. RCSATO  (bjection. Form

7 THE WTNESS: | have no idea what was in
8 Shah's m nd when he put together the protocol. | can

9 tell you what he reported, and he didn't report having

10 i dentified those copy nunber vari ations.

11 If I don't find sonething in a paper, |
12 may not report it sinply because for the sanples |
13 analyzed it wasn't relevant. But anyone skilled in
14 the art woul d understand that these basic protocols
15 could be easily adapted to sinple optim zation and

16 desi gn paradigmto be used to detect CNVs.

17 Q BY M5. WANG  Shah al so does not report

18 that they, in fact, designed baits to detect

19 structural break points in introns, correct?

20 MR. ROSATO. (bjection. Form

21 f oundat i on.

22 THE W TNESS: Coul d you repeat your

23 guestion, please?

24 Q BY M. WANG  Sure.

25 Shah al so does not report that they, in
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1 fact, designed baits to detect structural break points
2 in introns, correct?
3 MR. ROSATO.  Sane obj ection.
4 THE WTNESS: So if we | ook at what Shah
5 descri bes, the patent actually discusses having --
6 I dentifying genomc alterations that fall in a variety
7 of different classes. Right? And asks to identify
8 two or nore. And Shah clearly identifies at its face,
9 fromthe table | referred to earlier, genetic variants
10 that occur at different frequencies of nutations.
11 Whet her or not he identified alterations
12 in a particular intron, | don't recall that he
13 reported that. Whether or not he designed any of his
14 assays to detect that, | don't know, he didn't report
15 it.
16 But in ny report | refer to a paper by
17 Chm el ecki, who uses baits to identify break points in
18 i ntrons and exons. And the whole point is that these
19 t echnol ogi es can be broadly applied, and anyone
20 skilled in the art would recognize that if | can
21 detect a copy nunber variation or a deletion or a
22 mutation, | can also detect break points in introns.
23 Q BY M5. WANG You woul d agree with ne
24 t hat Shah does not descri be designing any bait sets to
25 determ ne structural break points in introns with a
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1 uni que preselected efficiency for selection, correct?
2 MR. ROSATO. (bjection. Form
3 f oundat i on.
4 THE WTNESS: | don't -- | don't know
5 exactly how Shah -- how Shah designed his assays. |
6 can know he -- | know he didn't detect them and report
7 them He didn't detect those kind of break points.
8 But others at the sanme tine reported
9 applications that detected those, and, again, the
10 design principles are the sane. R ght?
11 Anyone skilled in the art could have
12 easily taken what's described in Shah and detected
13 break points, could have taken that -- and we can
14 argue whether PCR priners are baits or not, but taken
15 Levin and designed baits to detect those. And could
16 refer to Paragraph -- to Page 6 in Levin where Levin
17 tells us you can adjust the paraneters to be able to
18 detect even rare things. R ght?
19 This is all a sinple optimzation problem
20 based on applyi ng known technol ogies. Right?
21 Anyone skilled in the art would recogni ze
22 there are a wide range of things that you coul d
23 detect. Those aren't necessarily all detected in each
24 I ndi vi dual cancer patient. That's really what's
25 I nportant, is we design these broad assays that are
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1 generally applicable so we can detect in every patient
2 t he spectrum of what we believe are the nost rel evant
3 mutations. That's the goal of precision nedicine.
4 And that's been what we've all been working toward.
5 Q BY M. WANG So | just want to go back
6 again with respect to Shah itself.
7 A Yes.
8 Q You woul d agree with nme that Shah does
9 not descri be designing any bait sets with any
10 particul ar uni que preselected efficiencies for
11 sel ection?
12 MR. ROSATO. (bjection. Form
13 f oundat i on.
14 Q BY Ms. WANG  Correct?
15 A | don't know exactly all the paraneters
16 t hat were used by Shah to design his assays, so |
17 can't answer that.
18 Whet her or not he does, Levin teaches us
19 how to do that.
20 Q | mgoing to go back. You said you can't
21 answer that, but the answer is you don't know if he,
22 in fact, designed any bait sets whatsoever wth uni que
23 presel ected efficiencies of selection; is that
24 correct?
25 MR. ROSATO. (bjection. Form
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1 f oundat i on.

2 THE WTNESS: | can't read Shah's m nd.

3 | don't know what he did.

4 | can -- | know what he describes. He

5 doesn't describe specifically that, but anyone skill ed
6 in the art would recogni ze that what he descri bed

7 could be -- could be adapted to detect a w de range of
8 different variants and could be adapted to do that

9 with a wide range of different efficiencies.

10 Q BY M. WANG Sorry. It seens as if

11 we're still going in circles here.

12 You don't know whet her Shah, based upon

13 t he di scl osure of Shah -- whether Shah, in fact,

14 designed bait sets with any uni que presel ected

15 efficiencies for selection, correct?

16 MR. ROSATO.  (bj ecti on.

17 Q BY M5s. WANG You don't know?

18 MR. ROSATO. Form foundation, asked and
19 answer ed.

20 THE W TNESS: Anyone desi gni ng any ki nd
21 of oligonucleotides for any kind of assay is going to
22 have design paraneters that are going to reflect the
23 efficiencies of the experinent. Right?

24 So, you know, if we want to craft exact
25 | anguage, does Shah use that | anguage? No. WAs that
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1 a factor in his design? | would say al nost certainly
2 that he took efficiency of design of oligonucleotides
3 i nto account when doing this. R ght?

4 What was in his mnd, | don't know |

5 can report that he didn't -- | can confirmthat he

6 didn't report finding certain things, but | don't know
7 exactly what he was thinking about when he desi gned

8 t hese assays.

9 Q BY M5s. WANG We're not talking about

10 efficiency of design; we're tal king about efficiency
11 of -- efficiency of selection. GCkay? So | want to --
12 | just want to make sure we're tal king about the sane

13 t hi ng here.

14 Do you know whet her Shah desi gned baits
15 Wi th uni que presel ected efficiencies for selection?
16 Yes or no?

17 MR. ROSATO  (bj ection.

18 Q BY M5. WANG Do you know or not?

19 MR. ROSATO. (bjection. Form

20 f oundati on, asked and answer ed.

21 THE WTNESS: The -- the assays that Shah
22 desi gned woul d have different efficiencies, and I'm
23 sure he took those into account in his design. He
24 doesn't report that, but anyone skilled in the art

25 woul d do that.
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1 Q BY M5. WANG So you assune that he
2 desi gned them wi th uni que presel ected efficiencies for
3 sel ection, but you don't know whether he did or not;
4 Is that correct?
S A. Anyone - -
6 MR. RCSATO  (bjection. Form
7 THE W TNESS: Anyone skilled in the art
8 woul d take a wide variety of factors into account.
9 Sohrab Shah is an outstandi ng scientist, soneone |'ve
10 known for a long tine. | don't know what his thought
11 process was, but | can be pretty confident that other
12 people skilled in the art would take into account
13 ef ficiencies when desi gning assays.
14 Q BY M5s. WANG W can go round and round
15 on the sane question over and over for the next three
16 hours. M next question, again, is: Do you know, yes
17 or no, whether Shah designed bait sets with unique
18 presel ected efficiencies for selections?
19 MR. ROSATO. Actually, we can't go
20 around. So let's --
21 M5. WANG |f you have an objection --
22 MR. ROSATO. -- nove on.
23 M5. WANG -- state your objection.
24 O herwi se pl ease --
25 MR. ROSATO  (njection. Asked and
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1 answer ed.

2 M5. WANG -- |et your witness answer the
3 guesti on.

4 MR RCSATO.  Form

5 M5. WANG He has not answered the

6 guesti on.

7 MR. ROSATO He's answered. This is

8 getting to be badgering at this point.

9 M5. WANG You're welconme to take that up
10 with the Board if you would |ike. He has not answered
11 nmy questi on.

12 |"'mletting himspeak at | ength about the
13 topics of which he was prepared for. |'m asking him

14 this question, which is: Do you know,

15 Dr. Quackenbush, whet her Shah designed bait sets that

16 have a uni que presel ected efficiency for selection?
17 MR. ROCSATO  (bj ection. Asked and

18 answer ed.

19 THE W TNESS: Sohrab Shah obvi ously took
20 i nto account a wide variety of factors when desi gni ng
21 t hese assays. | cannot speak to what was in the mnd
22 of Dr. Shah when he designed these assays, but anyone
23 skilled in the art would take into account the

24 efficiency of the entire reaction, including the

25 bi ndi ng of oligonucleotide priners to targets, when
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1 desi gni ng assays. That's what one does in nol ecul ar
2 bi ol ogy.
3 So whether he reported it or not, it's
4 relatively safe to assune that he probably consi dered
5 t hose things. Wether he reports it or not, that's
6 what sonmeone skilled in the art would do, and Dr. Shah
7 is clearly skilled in the art.
8 Q BY M5s. WANG Still not an answer to ny
9 guestion. |I'mnot tal king about the efficiency of the
10 entire reaction, Dr. Quackenbush.
11 You understand the term "presel ected
12 efficiency for selection" is a termthat is descri bed
13 in the '830 patent, correct?
14 A It's a term --
15 MR. ROSATO  bjection. Form
16 THE WTNESS: -- which is used in the
17 ' 830 patent.
18 Q BY M5. WANG And you yourself have
19 opi ned on what that term neans, correct?
20 A | have provided sone interpretation of
21 that term and if we look at that term we understand
22 that that termis actually construed in part of a
23 | ar ge process, which includes things |ike DNA
24 sequencing. So it doesn't stand on its own. Right?
25 It's part of a larger protocol. And one
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1 has to interpret it in that context -- right? -- as

2 one skilled in the art would interpret it at the tine
3 the patent was fil ed.

4 Q Dr. Quackenbush, if you turn back to the
5 exhi bit that was marked as your expert declaration in
6 the litigation. | believe that was Exhibit -- | think
7 3 or 4.

8 A Thi s one?

9 Q What nunber is that narked as?

10 A Exhi bit 4.

11 Q Yes, Exhibit 4, please.

12 Can you please turn to Page 25,

13 Par agr aph 63 of your exhibit.

14 MR ROSATO. |I'msorry. Just sol'm--
15 are you tal king about the one from 10x? M ne wasn't
16 mar ked.

17 M5. WANG No. The one fromthe

18 decl arati on.

19 MR. ROSATO. Ckay. Thank you.

20 | think we had standi ng objections on

21 this on any questions, so we'll just remnd that we're
22 mai nt ai ni ng those.

23 THE WTNESS: So can you tell nme which

24 page you're referring to, please?

25 Q BY M5. WANG Page 25, Paragraph 63,
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1 pl ease.

2 Do you see Paragraph 637

3 A | see it.

4 Q And this is in your declaration, which

5 you submtted in the District Court litigation

6 regardi ng the sanme patent, correct?

7 A. | believe so, yes.

8 Q And you state in Paragraph 63, "As

9 expl ai ned above, the clains recite choosing a

10 plurality of bait sets (at |l east twod), each having its
11 own 'uni que preselected efficiency for selection' for
12 Its targeted subgenomc interval." You then state,

13 “"As defined in the specification, 'efficiency of

14 selection' refers to the level or depth of sequencing
15 coverage as it is adjusted according to a target

16 subgenom ¢ interval (s).""

17 Do you see that?

18 A. | see where it says that, yes.

19 Q And then you state, "Therefore, bait sets
20 are chosen based on the anount of enrichnent necessary
21 to achieve the respectively unique presel ected depths
22 of coverage."

23 Do you see that?

24 A Yes, | do.

25 Q So ny question to you, sir, is: Based
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1 upon what is stated in Shah, does Shah di scuss or
2 descri be designing bait sets that are chosen based on
3 t he anount of enrichnent necessary to achieve the
4 respectively uni que presel ected depths of coverage as

5 stated in Paragraph 63?

6 MR. ROSATO. (bjection. Form

7 f oundati on, asked and answer ed.

8 THE WTNESS: So let's take a | ook at

9 t hi s paragraph, because | explained this earlier.

10 Right? "As explained above, the clains recite

11 choosing a plurality of bait sets,” and we'll -- at
12 | east two, right? -- "having" -- and those two refer
13 to large classes of different variants that one would
14 detect -- "each having its own 'unique

15 presel ected effic" -- "preselected efficiency for

16 selection' for its targeted subgenomc interval."

17 Ri ght ?

18 So the bait sets in the '430 patent are

19 designed to hybridize to DNA. Right?
20 If | hybridize to that DNA, in solution
21 and attach to beads, | know nothing. Right? Nothing

22 at all.

23 If | just design baits and | et them

24 hybri di ze, that predeterm ned efficiency can't be

25 known, can't be neasured, can't be determned. Right?
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1 What one has to do is -- "As defined in
2 the specifications, the '"efficiency of selection
3 refers to the | evel or depth of sequence coverage as
4 It Is adjusted according to a target subgenom c
5 interval or intervals.” R ght?
6 So if I design a set of oligonucleotides
7 and let themattach to stuff, until | performa series
8 of additional steps, | can't neasure their efficiency.
9 Ri ght ?
10 | only neasure their efficiency after |
11 carry out a series of other reactions. Right?
12 I ncluding, in this case, DNA sequencing. So it's part
13 of a larger, nore conplex process.
14 Shah is neasuring nmutations. He sees |ow
15 frequencies. Do I know exactly whether or not he
16 al tered paraneters between a relatively -- what
17 appears to be relatively high-frequency or conmon
18 mut ati on and a | owfrequency nutation? | don't know.
19 | would tell you that one skilled in the
20 art would probably do that, to try to assure that you
21 actually see the things that you're |looking at. And
22 If | have a lowfrequency nutation, I'd want to
23 generate |lots of reads, because it's harder to detect.
24 It's a counting experinent.
25 So | don't know how Shah adjusted the
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1 paraneters. One would assune that he's smart enough
2 that if sonething appears to be rare, he would
3 probably adjust the paraneters appropriately.
4 Does he describe that? No. Wuld |
5 fault himfor it? No. Because anyone would know to
6 do that.
7 Q BY M. WANG |'msure that was the
8 answer to sone question. M/ question is still: Based
9 upon the | anguage "presel ected" -- or "unique
10 presel ected efficiency for selection" -- that's the
11 | anguage we' re tal king about.
12 A Mm hmm
13 Q Shah does not describe or report that he
14 desi gned any bait sets with uni que presel ected
15 efficiencies for selection, correct?
16 MR. ROSATO. (bjection. Form
17 f oundati on, asked and answer ed.
18 THE WTNESS: |If we |look at Table 2 --
19 right? W can just focus in Shah on Table 2.
20 Sorry. Table 3.
21 Table 3 reports detection of nutations
22 occurring at a wide range of different frequencies. |
23 woul d assune that Dr. Shah, in designing the assays to
24 measure these, took into account what was observed in
25 t he previous rounds of experinents. Right?
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1 Do | know exactly how he did it? No. Do
2 | know how he adjusted paraneters? No. But it's one
3 of those things that would be pretty obvious to
4 soneone who works in this field that if you want to
5 really neasure accurately sonething which is rare, you
6 would try to sequence it at greater depth.
7 Q BY M5. WANG |'m not aski ng about trying
8 to sequence at a greater depth; |'m asking about
9 designing baits -- specifically designing bait sets
10 with a unique preselected efficiency for selection.
11 Shah does not describe in Table 3 or
12 ot herwi se designing bait sets with a uni que
13 presel ected efficiency for selection, correct?
14 MR. ROSATO. (bjection. Form
15 foundati on, asked and answer ed.
16 THE WTNESS: So if we turn back to
17 Exhi bit 4, which you referred nme to earlier -- right?
18 | f we | ook at Paragraph 63, how do we
19 determ ne the efficiency of selection? W determ ne
20 the efficiency of selection by DNA sequencing. Right?
21 Do we agree on that?
22 Q BY M5s. WANG | -- |I'mnot answering your
23 guestions, Dr. Quackenbush. Pl ease --
24 A. Well, you keep on --
25 Q What |'m asking --
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1 A You keep on asking ne the sanme question
2 over and over again, and |'ve explained to you that
3 efficiency of selection -- right? -- refers to the
4 | evel or depth of sequence coverage. So we can't
5 decoupl e sequencing fromefficiency. R ght?
6 Efficiency of selection in the patent
7 itself is -- refers to the I evel or depth of sequence
8 cover age.
9 You' ve asked ne the sanme question
10 multiple tines, and |I've told you the sane -- |I'm
11 gi ving you variations on the sane answer, that in
12 order to determ ne the efficiency, we have to know the
13 depth of sequence coverage. Right?
14 And so | can't decouple those two in
15 answering those questions. You're asking ne about
16 efficiency. Efficiency refers to sequencing.
17 | f 1 think about sequencing, if | have a
18 rare event, |'mgoing to sequence it at greater depth.
19 Shah obvi ously knew that. Levin tells us
20 how to do it. Right? To adjust our design
21 par anet ers.
22 Shah I'm sure knew how to adj ust design
23 paraneters. Wether or not he did it or was in the
24 back of his mnd, |I don't know | can assune he did
25 that, particularly since he detected these variants at
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1 | ow frequenci es.

2 In fact, if we | ook at Table 3, one of
3 the colums says "Primary depth,” and you'll notice
4 there's a wide range of depth of sequence.

5 Now, did he design for those explicitly?
6 | don't know. But clearly there are different

7 efficiencies in his assay that are reflected in the
8 dept h of sequence coverage. Right?

9 In fact, there's no nunber which is

10 r epeat ed.

11 Now, | don't know what was in his m nd
12 when he set out to design this, but clearly he was

13 capabl e of designing assays which had different depths

14 of sequence coverage, which we would read back on

15 being an efficiency of selection. R ght?

16 Did he design for that ahead of tinme? |
17 don't know. But |I'massumng if he wanted to detect
18 rare events -- right? -- these very | owfrequency

19 nmut ati ons, he woul d probably sequence them at greater
20 depth, since that's what one skilled in the art woul d
21 do.

22 M5. WANG Let's take a break.

23 THE VI DEOGRAPHER: Here nmarks the end of

24 Media Unit No. 3 in the deposition of John

25 Quackenbush. W are going off the record, and the
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1 time is 3:49 p.m
2 (Short recess, at which tine
3 M. Smth excused hinself fromthe
4 proceedi ngs.)
5 THE VI DEOGRAPHER: Here marks the
6 begi nning of Media Unit No. 4 in the deposition of
7 John Quackenbush. W are back on the record, and the
8 tinme is 4:09 p.m
9 Q BY M5. WANG Dr. Quackenbush, previously
10 we tal ked about how tunors, | believe you said, were
11 het er ogeneous; is that correct?
12 A. | probably said that, yes. Tunors are
13 het er ogeneous.
14 Q And so if you -- in an exanple | think
15 you used previously, if you had two biopsies of the
16 sane tunor, you may have different frequencies of
17 mutations in the cells fromeach of those biopsies; is
18 that correct?
19 A. Different frequencies, different
20 spectrum
21 Q kay.
22 A. You may have nutations in one that don't
23 occur in the other.
24 Q So in order to have a reliable sanple
25 si ze, you would need nultiple biopsies, is that
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1 correct, to establish a common frequency of mnutation?
2 MR. ROSATO. (bjection. Form
3 THE WTNESS: It -- | nmean, it depends on
4 t he assay and what you want to do. Right?
5 You could look at nultiple biopsies and
6 | ook at the frequency nutation in that tunor, you can
7 | ook at a population. It really depends on what you
8 want to do.
9 You could | ook at one tunor and sinply
10 assay the frequency there. So -- or one site.
11 So it depends on your application, how
12 you're going to use the data, what you want to
13 di scover.
14 Q BY M5. WANG |If you wanted to understand
15 or have an accurate neasurenent of a nutation
16 frequency within a particular tunor, would you expect
17 to want multiple biopsies and then average the data?
18 MR. ROSATO. (bjection. Form
19 THE W TNESS: Again, what you would do
20 woul d depend on the assay. |If | had a small tunor I,
21 m ght sequence the entire tunor. Right?
22 It -- it really depends.
23 The exanple | was tal king about was a
24 fairly large kidney tunor, where people | ooked at the
25 het erogeneity. Part of the reason they | ooked at such
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1 a large tunor is one woul d expect over the course of

2 its growt h and devel opnent, progression of the

3 di sease, it would pick up lots of nutations. Sone of

4 those nutations nmay be clinically relevant, sone of

5 t hem nmay not.

6 So what you want to use to estimte

7 frequency is going to depend on how you're going to

8 use the data and i nformation.

9 Q BY M5s. WANG Wuld you generally agree
10 with nme that the bigger the sanple size the nore

11 reliable your data is going to be?

12 A. When we tal k about sanple size, again, we
13 can talk about lots of different things. R ght?

14 So if I"'mgoing to sanple population, I'm
15 going to give a survey. Voter preference. |If | ask
16 everybody in the country, |I get a nuch better estimate
17 than if | pick a thousand people. |If | pick those

18 t housand peopl e, you know, using good design criteria,
19 then | can get a fairly accurate representation of the
20 entire popul ation.

21 So design of the experinent in the survey
22 Is going to influence the accuracy, the reliability of
23 t he neasurenents you make. Right?

24 If I"'mgoing to | ook at a popul ati on

25 frequency of nutations or genetic variants, if | |ook
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1 at a larger population, I'"mgoing to get a better
2 estimate of the frequencies, I'mgoing to be nore
3 likely to detect rare variants.
4 But, you know, if I'm sequencing a tunor
5 and | want to find rare variants, | can sequence them
6 in greater depth. |If | sequence lots of different
7 bi opsies at very low depth, | may not discover
8 anyt hi ng neani ngful .
9 So, you know, how you optim ze the design
10 of your experinent is going to really be influenced by
11 t he questions you want to ask, how you want to use the
12 data, and you want to choose smart design.
13 Q But in terns of -- | think you just said
14 if you're looking at a |larger population you'll get a
15 better sense of -- or a better estimte of the
16 frequencies. Wth respect to tunor sanples, with a
17 | arger anount of tunor sanples, would you have a
18 better estimate as to the nutation frequencies wthin
19 t he tunor?
20 MR. RCSATO  (bjection. Form
21 THE WTNESS: It woul d depend on ot her
22 paraneters in the experinent. |If | took a thousand
23 bi opsies froma tunor and sequenced them at very | ow
24 depth, I mght not discover anything. |If | use
25 t ar get ed sequenci ng and sequence them at very great
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1 depth, then | m ght discover things. Right?
2 What you di scover depends on nore things
3 t han just counting how nmany bi opsies you take.
4 Q BY M. WANG So suffice it to say
5 there's not a uniformway of determ ning nutation
6 frequencies within a tunor; is that correct?
7 A. There are lots of different ways that one
8 can use to determne nutation frequencies. R ght?
9 This is nol ecul ar biology. And so, yes,
10 there's not a way. There are nmany ways.
11 And, you know, again, in designing an
12 experinment, one would optim ze the design of that
13 experinment for a particular endpoint one hoped to
14 achieve or a particular neasurenent one mght like to
15 make.
16 Q Do you have Exhibit 1008 in your binder?
17 A | don't think I do.
18 Q Ckay.
19 MR. ROSATO  Thanks.
20 Q BY M5s. WANG |'mgoing to show you what
21 Is actually an excerpted copy of Exhibit 1008, and you
22 can see that on the bottom of the docunent what the
23 pages that are excerpted. Do you see that?
24 A No, | don't.
25 Q So at the bottom of your docunent it says
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1 “Quardant - Exhibit 1008," and then there's 0001. Do
2 you see that?

3 A Yes.

4 Q And then if you go to the next page, it

5 says "Table 9," and the bottom of that says 0798. Do

6 you see that?
7 A Yes.
8 Q And then if you flip through the rest, it

9 goes from 0799 all the way through to 0819.

10 A. Ckay.

11 MR. ROSATO  Counsel, just so |I'mclear,
12 Is this just less than all of the pages to the

13 exhi bi t?

14 M5. WANG Yes. There are over 900

15 pages, so |I'mrepresenting to you that this is an

16 excerpt of Pages 0798 through 0819 of Exhibit 1008.

17 Q And you' ve confirnmed, Dr. Quackenbush,

18 t hat those page nunbers do appear in the docunent that
19 you' re | ooking at?

20 A. Those nunbers are in the docunent, yes.
21 Q kay.

22 And you see the first page of this

23 docunent states that this is Shah, and then

24 Suppl enentary Tables S1 through S12? Do you see that?

25 A. Yes.
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1 Q And have you | ooked at this before?
2 A. So the entire docunent is S1 through S12?
3 Q Not the entire docunent. This is an
4 excerpt of S1 through --
5 A. Right. The original file -- the online
6 file --
7 Q Yes.
8 A. -- is all -- okay. So these are all 12
9 tables, and you're telling ne this is only Table 9
10 fromthose 127
11 Q Correct.
12 A. Ckay.
13 Q Have you | ooked at Table 9 before?
14 A | " ve probably | ooked through it, yes.
15 It's one of the supplenental -- it's part of one of
16 the supplenental files for the Shah paper.
17 Q kay.
18 Then |I'm al so going to give you anot her
19 excerpt fromthe sane list of tables, and you'll see
20 that this one starts on Page 0981 and it says
21 "Tabl e S3" --
22 A. kay.
23 Q -- and ends at 0983. Do you see that?
24 A Yes
25 Q Ckay.
DepoServices.com CHASE LITIGATION SERVICES 800.949.8044

257

Personalis EX2009.257



John Quackenbush, Ph.D.

1 And I'Il represent to you that this is a
2 copy of Table S3 fromthis |arger docunent.
3 A kay.
4 Q And have you seen this table before?
5 A Yes.
6 Q kay.
7 And this table -- the one that we're
8 | ooking at right nowis S3. This table lists gernline
9 nmutations; is that correct?
10 A. | don't have the table I egend. What this
11 says is that one of the table headings is "confirned
12 germine indel." So an indel is an insertion or
13 deletion. It's one of a subset of nutations but it's
14 a type of genetic nmutation. It's not inclusive of all
15 types of genetic nutations.
16 Q But this doesn't list in any header or
17 anyt hing any somatic nutations; is that correct?
18 A. | don't know if these are somatic or
19 germine nutations. | would assune that these are --
20 Vell, | don't have the table headi ngs or
21 the table legend, so | don't recall whether or not
22 this is a somatic nutation or gernmine nutation.
23 | would guess that it's probably a
24 germine nutation -- or sorry. | would guess it's
25 probably a somatic nutation, but, again, | have -- |
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1 don't have the context right nowto tell you exactly
2 what's here.
3 Wuld it be possible to get the entire
4 suppl enent ?
5 Q | don't have the entire suppl enent but |
6 just want to ask you a coupl e questions about this and
7 then we'll -- we'll get to the next part of this.
8 Wth respect to the confirmed gernline
9 indel, is it your understanding that that does not
10 tell you that this is dealing with germline nutations?
11 A. Ch. It does say "germine indel."
12 Sorry. | didn't see that earlier.
13 Q Yeah.
14 A Again, it's hard to take this out of
15 cont ext.
16 S0 - -
17 What was your question?
18 Q My question is sinply: Does this table
19 seemto report on germine nutations as opposed to
20 somatic nmutations?
21 A Agai n, out of context, it's ny best
22 guess.
23 And | don't know if these also occur in
24 the tunor or not, but they appear to be germine
25 I nsertions or deletions.
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1 Q kay.

2 A So these are insertions and del etions

3 relative to a reference sequence.

4 Q And you said that indel -- just to be

5 clear, indels, you said, are a type of insertion or

6 del etion? |Is that what you said?

7 A | ndel neans insertion or deletion, so

8 what this indicates is a set of bases that are -- that
9 appear to be inserted in the DNA sequence or del eted
10 fromthe DNA sequence.

11 And there's a little reference here. [INS
12 | woul d assune neans insertion. DEL | believe neans

13 deletion. INS -- or sorry. DUP is probably a

14 duplication and a repeated sequence.

15 Q And this table does not characterize any
16 of these indels as in-frane deletions; is that

17 correct?

18 A. There's -- there's no characterization at
19 all here. So, again, you know, out of context, |

20 don't know exactly what this table is referring to.

21 The supplenent's online. If you'd, you
22 know, like to call it up, we can look at it in nore

23 detai l .

24 Q So I"'mgoing to hand you -- | don't know
25 I f you have this in your binder. Exhibit 1007.
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1 A So that's another one of the

2 suppl enents --

3 Q That is correct.

4 A. And | don't believe |I have that.

5 Q So that is Guardant Exhibit 1007.

6 And this, | wll represent to you, is

7 Shah Suppl enent 2.

8 And have you seen this before?

9 A Yes.

10 Q Now, if you go to Page 10 of this

11 docunent. And you see that there is a |l egend for

12 Tabl e S3 on Page 107?

13 A. kay.

14 Q And do you see that for Table S3 it says,
15 “"Confirnmed germline insertions and del etions vali dat ed
16 usi ng PCR cl oni ng and Sanger sequencing"; is that

17 correct?

18 A. Yes.

19 Q Ckay.

20 A. It says that.

21 Q And so, in other words, next-generation
22 sequenci ng was not used in sequencing the indels that
23 are in Table S3; is that correct?

24 A. That's not what it says. It says,

25 “Confirmed germine insertions and del eti ons vali dat ed
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1 usi ng PCR cl oni ng and Sanger sequenci ng."”
2 So ny assunption is that since they went
3 t hrough the effort to confirmthem they probably
4 di scovered them usi ng next-generation sequenci ng.
5 Q But there's no evidence in this docunent
6 of that; is that correct?
7 A. If you' d Iike to go back and | ook at the
8 description of howthis was found, the fact that it's
9 confirmed nmeans that they had discovered it
10 previously.
11 | f we | ook back at the protocol as
12 descri bed previously, | believe that they describe
13 usi ng next-generati on sequencing. So whether or not
14 It says how it was discovered isn't reflected -- or
15 how it was discovered isn't reflected in what's
16 described in the table label. This is the result of
17 this validation experinent.
18 Q Ckay.
19 Dr. Quackenbush, let's go back to your
20 decl arati on, but the one 1447.
21 A Al right.
22 Q And let's go back to Page 82.
23 A. Ckay.
24 Q We're back to the sane chart that we
25 tal ked about previously with respect to daim8; is
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1 that correct?
2 A Yes.
3 Q And in this chart, as we tal ked about
4 before, in sone boxes you cite Levin and in other
5 boxes you cite Shah, and in one box you cite -- or two
6 boxes you cite nothing; is that correct?
7 A. | believe that's correct, yes.
8 Q So the first box that I want you to | ook
9 at is B, "a bait set that selects an in-frame del etion
10 of 1 or nore codons froma reference nucl eoti de
11 sequence."” Do you see that?
12 A. Yes.
13 Q And you cite to Shah Suppl enent 3,
14 "Listing 66 confirmed insertions and del eti ons
15 identified in patient's gernline," correct?
16 A Yes, that's what it refers to.
17 Q But nowhere in Supplenment 3 or the rest
18 of Shah is there any discussion of a design of a bait
19 set to find these 66 insertions and del eti ons,
20 correct?
21 A. So the fact that this is a validation
22 experinment, as detailed in the |legend for the table,
23 neans they specifically designed the assay to detect
24 these. Right?
25 They found theminitially and then
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1 desi gned an assay to detect and confirmthem
2 Q So in your view, the fact that it's a
3 val i dati on experinment means that Shah desi gned bait
4 sets to target these specific insertions and
5 del etions; is that correct?
6 MR. RCSATO  (bjection. Form
7 THE W TNESS: Look, they designed assays
8 to determ ne these. They could have used bait sets.
9 What they tell us is they used PCR cl oning and Sanger
10 sequenci ng.
11 One skilled in the art would have
12 under st ood that one could design bait sets as easily
13 as one could design PCR priners. Shah nade one
14 choi ce, others nmake other choices. But these can be
15 determ ned, identified, confirned, and validated using
16 wel | - known sequenci ng techni ques.
17 Q BY M5. WANG And with respect to the
18 sublimtation C, "a bait set that selects an
19 I ntragenic deletion,” is it also your view that the
20 fact that this data is validated nmeans that Shah
21 desi gned baits to ook for 66 confirmed insertions and
22 del eti ons?
23 MR. RCSATO  (bjection. Form
24 THE WTNESS: So, as | explained earlier,
25 Shah desi gned assays to identify and confirmthese
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1 deletions. Confirmng a deletion in an intragenic
2 region, in a coding region, anywhere in DNA, is going
3 to be exactly the sane.
4 They tell us they use PCR, which was the
5 choice that they used, but one skilled in the art
6 coul d have desi gned ot her experinents.
7 The i nportant thing about Shah is they
8 show that with standard | aboratory techni ques you can
9 identify a wi de range of genom c variants.
10 Q BY M5. WANG And that's true with
11 respect to Subsections D, E, F, H-- and H goi ng down,
12 correct? That Shah chose to use PCR and Sanger in
13 order to detect these particular insertions and
14 del eti ons?
15 MR. ROSATO. (bjection. Form
16 f oundat i on.
17 THE WTNESS: Well, these are referring
18 to Supplenental Table 3, and Supplenental table 3, the
19 | egend tells us that these were validated using PCR
20 cl oni ng and Sanger sequencing. So that was the choice
21 t hat Shah nade.
22 But, again, Shah could have chosen a w de
23 vari ety of other techniques.
24 Q BY M5. WANG Let's go back to Shah's
25 actual docunent, the Shah paper itself.
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1 And you were | ooki ng previously at
2 Tabl e 3 of Shah; is that correct?
3 A. | was | ooking at nany tables, but, yes, |
4 was | ooking at Table 3 earlier.
5 Q For frequency dat a.
6 A Yes.
7 Q Ckay.
8 Now, in Table 3, this table does not I|ist
9 any structural break points; is that correct?
10 MR. ROSATO. (bjection. Form
11 THE WTNESS: So anong the nmany different
12 types of genomc alterations listed here, | don't
13 believe they identified any sanple structural break
14 points. But, again, one skilled in the art would know
15 that the techniques used to identify these could be
16 used to identify break points.
17 Q BY M5s. WANG And this table al so does
18 not |ist any rearrangenents, does it?
19 MR. ROSATO. (bjection. Form
20 THE WTNESS: Well, again, there are
21 alterations in copy nunber. That can be considered a
22 rearrangenent. But no specific high-1level genomc
23 rearrangenents are listed explicitly in this table.
24 But, again, the techniques used here
25 could easily be used to identify those kinds of
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1 rearrangenents, and there are at |east two different
2 types -- in fact, there are many different types of
3 genom c alterations which are |isted here.
4 Q BY M. WANG It al so does not
5 specifically list any translocations; is that correct?
6 MR. RCSATO  (bjection. Form
7 THE WTNESS: So in quickly reading this
8 table, it does not appear that they listed -- or
9 cal l ed out any specific translocations, but, again,
10 the techniques used to identify all these variants
11 could easily be adapted to identify transl ocations.
12 Q BY M. WANG And it does not
13 specifically list any inversions; is that correct?
14 MR. ROCSATO  bjection. Form
15 THE WTNESS: Anong the many different
16 types of genomc alterations listed here, | do not
17 believe they call it inversions, but, again, one
18 skilled in the art would understand that one could
19 i dentify inversions using exactly the sane techni ques
20 | isted here. The fact that they don't occur in the
21 sanples doesn't Ilimt the applicability of the nethods
22 descri bed by Shah.
23 Q BY M5. WANG This table al so does not
24 specifically list tandem duplication; is that correct?
25 MR. ROSATO. (bjection. Form
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1 THE W TNESS: They don't use exactly that
2 | anguage, but there are descriptions of
3 anplifications, and sone of those nay or nay not be
4 t andem applications or duplications. So it's hard for
5 nme to tell exactly whether or not they found those
6 based on what's in this table, but they don't use the
7 word "tandem duplication.”
8 Again, there are a | arge nunber of
9 different types of variants that are |isted here, and
10 t hose variants can be used -- or the nethods used to
11 detect those can be used to detect tandem
12 dupl i cati ons.
13 Q BY M. WANG And Tabl e 3 does not
14 specifically list a gene fusion, either, does it?
15 MR. ROSATO  bjection. Form
16 THE W TNESS: Again, Table 3 does not
17 explicitly call out the nane "gene fusion," but the
18 techni ques used to identify the many types of genomc
19 variants here could easily be applied to fusions.
20 That's very clear fromother references, including the
21 reference to Levin.
22 Q BY Ms. WANG And this table does not
23 list the deletion of the full gene, either, correct?
24 MR. ROSATO. (bjection. Form
25 THE WTNESS: Again, in this table |
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1 don't believe they list any full gene deletions. |
2 woul d want to look at this nore carefully to assure

3 nyself that they didn't find any conpl ete gene

4 del eti ons.

5 The fact that it's not listed in this

6 tabl e doesn't nean it's not |isted el sewhere or

7 descri bed el sewhere in all the suppl enentary data.

8 And, again, the sane techniques could be used. If you
9 can find an anplification, you can find a del etion.

10 So they nmay not have been in the set of
11 sanpl es that Shah chose to anal yze.

12 Q BY M. WANG |If you look at this table,
13 there is, in fact, only one deletion listed, correct?
14 MR. ROCSATO  bjection. Form

15 THE WTNESS: Yes, | believe there's one
16 genom c alteration, which is classified as del etion.
17 Q BY MS. WANG And that deletion, the one

18 that |'mlooking at, is fifth fromthe bottom and

19 It's associated with a germine nutation, correct?

20 MR. RCSATO  (bjection. Form

21 THE WTNESS: So the indication here is

22 that this is a germine deletion, which indicates that

23 it was found in both the gernmine and the tunor

24 i tself.

25 Q BY M5. WANG But this is not a somatic
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1 deletion; is that correct?
2 A. The techni ques used to find germine
3 nut ati ons are the sane as those which are used to find
4 somatic nmutations, so if we can classify gernline
5 mut ati ons, we can | ook for somatic nutations.
6 The fact that it didn't occur in this
7 sanple doesn't reflect an inability of Shah to detect
8 t hose, and, in fact, what Shah denonstrates is that at
9 | east two or nore different classes of genetic
10 vari ation can be found and have been found using the
11 met hods descri bed here.
12 Q Sure, but I'"'mtalking about this specific
13 deletion that's listed in Table 3, that's denoted with
14 a Gfor germine nmutation. That is not a sonatic
15 mutation; is that correct?
16 MR. ROSATO. (bjection. Form
17 THE WTNESS: The fact that it's listed
18 as G the legend tells us that G neans that this is a
19 germine variant, germine nutation, so it probably
20 al so appears in the tunor itself, but the evidence
21 indicates it's likely not germine -- sorry -- likely
22 not somatic that it occurred in the gernline genone.
23 But, again, the techniques used to detect
24 these can easily be applied to identify germine
25 somatic -- excuse ne -- to identify somatic nutations.
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1 The fact that they found a somatic --

2 germine nutation neans that if one existed in the

3 somati ¢ genone, they could have easily found that as

4 wel | .

5 Q BY M5. WANG But they did not find it,

6 at |l east according to this table, correct?

7 A. According to this table, they didn't find

8 one, but what this really indicates very clearly is

9 t he technol ogy they used coul d have been used to find
10 somatic deletions if they existed in the sanples they
11 anal yzed.

12 Q Dr. Quackenbush, what is an anplicon?

13 A There are a lots of different definitions
14 of anmplicons, and it depends on the context, so how

15 woul d you |like to discuss anplicons? In what context?
16 Q In the context of anplification.

17 A There are lots of different anplification
18 protocols, and there are lots of different potenti al

19 definitions of anplicon.

20 Q VWhat different definitions of anplicons
21 are there?

22 A. Peopl e tal k about anplification products
23 that cone fromKary Mullis' PCR right? Sort of

24 standard PCR. Those anplicons would be the segnents
25 of DNA that fall between two specific DNA priners.
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1 One can apply a very different

2 anplification protocol, like rolling circle

3 anplification, in which case the anplicon, if we would

4 call it that, would be a long circular -- a |ong piece

5 of DNA, which has many copi es of whatever region was

6 in -- captured in that rolling circle.

7 One can create anplicons using M Ps

8 probes, and, again, there are a variety of ways of

9 doi ng that.

10 So the sort of generic definition of an
11 anplicon would be an anplification product, but there
12 are lots of variations on anplicons, again, depending
13 on what protocol you' re going to use, what technique
14 you' re going to use.

15 Q You woul d agree with nme that Shah

16 generated PCR anplicons, correct?

17 A As part of the assay that Shah used, Shah
18 used PCR. His validation experinents he describes as
19 being the result of PCR cloning and Sanger seqguenci ng,
20 and | believe that other places he referred to PCR

21 So if he's using PCR -- and, again, |'d
22 want to | ook at the exact protocol to define what

23 anplicon is, but if he uses PCR and we say the general
24 product of that PCR is an anplicon, then one could

25 construe what he used as PCR anplicons as part of but
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1 not the entire process.
2 Q | f you go back to Shah Suppl enent 1,
3 whi ch is Exhibit 1006.

4 A Here we go.

5 Q Go to Page 8 of this docunent.

6 A kay.

7 Q And if you go under the subheadi ng of
8 “Mutation revalidation."

9 | think we tal ked about this earlier,

10 that the "Mutations were validated initially by Sanger

11 anpl i con sequencing on both strands, in the netastatic
12 tunor and germine DNA, " and then it states that

13 “Confirnmed somatic nutations were subsequently

14 revalidated in at |east 2 additional independent PCR
15 anplicon reactions."

16 Do you see that?

17 A Yes, | do.

18 Q And when they say "at |east 2 independent
19 PCR anplicon reactions,” is that two cycles of PCR, as
20 we tal ked about earlier?

21 A So --

22 MR. ROSATO. (bjection. Form

23 f oundati on.

24 THE WTNESS: So if | read this, they

25 i dentified nutations using next-generation seguenci ng.
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1 They then went and validated those using Sanger
2 sequenci ng on both strands. And they then
3 subsequently validated themagain in tw additional
4 | ndependent PCR anplicon reactions. So ny
5 interpretation of this is that they took DNA from
6 their sanples, set up two i ndependent tubes, and ran
7 two separate reactions.
8 Q BY M5. WANG There's no indication that
9 Shah multipl exed the PCR reactions; is that correct?
10 A. There's no indication that they didn't,
11 so | don't know how t hey conducted their PCR
12 Q But the fact that there was anplification
13 means that nultiple copies were created; is that
14 correct?
15 A The term "anplification" or "anplicon"
16 generally indicates that nmultiple copies were created.
17 Q kay.
18 A. So they could adjust the nunber of copies
19 dependi ng on the depth of sequence coverage they hoped
20 to achi eve.
21 Q kay.
22 Let's take a break.
23 THE VI DEOCGRAPHER: Going off the record.
24 The tine is 4:39 p.m
25 (Short recess.)
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1 THE VI DEOGRAPHER: W are back on the
2 record. The tinme is 5:06 p.m
3 Q BY M5. WANG Dr. Quackenbush, Shah
4 di scusses anal yzing the tunor of just one patient; is
5 that correct?
6 A. So | believe you' re right. Shah
7 descri bes sequenci ng of tunor and netastasis sanples
8 fromthe sane individual patient.
9 Q And in Shah, the netastatic tunor was
10 anal yzed by whol e genone and whol e transcri ptone
11 sequencing; is that correct?
12 A. So just rereading the description of the
13 assay. Could you repeat the question, please?
14 Q Sur e.
15 Wul d you agree with ne that the
16 netastatic tunor in Shah was anal yzed by whol e genone
17 and whol e transcri ptone sequenci ng?
18 A. So, yes, they analyzed DNA fromthe
19 netastatic -- well --
20 You said the netastasis or the netastatic
21 sanpl e?
22 Q The netastatic sanple.
23 A. So, yes, | believe DNA and RNA sequenci ng
24 were used on the netastatic sanple.
25 Q And that was whol e genone and whol e
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1 transcri pt one sequencing, correct?
2 A. | believe that's what they state, yes.
3 Q And if you look at -- in Shah, on the
4 | eft-hand columm of the first page, near the bottom
5 It says that, "The aligned (hgl8) reads were used to
6 i dentify (Supplenentary Figure 2) the presence of
7 genom ¢ aberrations, including SNVs (Suppl enentary
8 Table 2), insertions/deletions (indels), gene fusions,
9 transl ocations, inversions and copyi ng nunber
10 al terations (Suppl enentary Methods)."
11 Do you see that?
12 A. Yes.
13 Q So at least as reported in Shah, that
14 i nformation was derived fromthe whol e genone or whol e
15 transcri ptone sequenci ng data, correct?
16 A. It was derived froml ooking at the
17 conbi ned data. |'mnot sure exactly in what way it
18 was used.
19 But, yes, fromlooking at those, aligning
20 t hose sequence reads to a reference genone -- in this
21 case hgl8 is a rel ease of the human genone -- and
22 | ooki ng for these types of alterations.
23 Q And none of these alterations as
24 descri bed at least in this paragraph of Shah were
25 originally detected using any targeted enrichnent
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1 met hods, correct?
2 A. They weren't detected using targeted
3 enri chnent nethods, but they were verified using
4 target ed net hods, and, again, once one knows the
5 nmut ati on frequencies, one can design targeted nethods
6 such as Levin to | ook for those types of genomc
7 al terations.
8 Q | want to go back to your declaration,
9 the first one, 01170.
10 A Al right.
11 Q And if you could please go to Page 46 of
12 t hat decl arati on.
13 And | believe it's part of Paragraph 104.
14 | think it's continued on to Page 46. |Is that
15 correct?
16 A. It starts at 45, goes to 46.
17 Q kay.
18 | f you're on Page 46, and about the
19 m ddl e of the paragraph, you state, "For exanple, Shah
20 di scl oses contacting a tunor library wwth 28 pairs of
21 PCR prinmers that flank the target nutation positions."
22 Do you see that?
23 A. | see where it says that, yes.
24 Q And you cite to the Shah Suppl enent 1 at
25 Page 8, "Frequency analysis,” which we have | ooked at
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1 earlier, correct?
2 A Yes, we | ooked at that.
3 Q kay.
4 O the 28 pairs of PCR priners, which
5 pairs of PCR priners are you alleging are the two or
6 nore bait sets of the clains?
7 MR. ROSATO. (bjection. Form
8 THE WTNESS: So | never said earlier
9 that Shah, in fact, had to identify two or nore bait
10 sets and use two or nore bait sets. So | don't know
11 off the top of ny head -- | can go back and | ook
12 through the materials -- what the spectrum of
13 different nutations potentially represents.
14 What this paragraph is designed to show
15 Is -- and what the use of the Shah reference was
16 designed to illustrate was that one coul d detect,
17 classify, and quantitate relative frequencies of a
18 | arge variety of different genomc alterations.
19 One of the sinplest exanples was the
20 exanpl e we | ooked at, which appeared in Table 3, where
21 we see a wde variety of nutational frequencies,
22 I ncl udi ng those that appear at |ess than five percent
23 and greater than five percent.
24 In addition, there are a nunber of other
25 alterations, so there are two or nore classes of
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1 alterations as defined by the bait set definitions in
2 the '830 patent that Shah was able to quantitate. And
3 what that shows is that one skilled in the art could
4 measure those frequencies.
5 | f one neasures those frequencies, then,
6 as Levin teaches us, one could design an assay using
7 baits to detect those types of alterations. And one
8 skilled in the art would know that there are a w de
9 variety of alterations one would want to identify,
10 particularly in cancer, and, as Levin tells us, one
11 coul d adjust the paranmeters appropriately to enhance
12 or to dimnish the relative representation of
13 different potential targets.
14 So the purpose in using Shah was really
15 toillustrate the fact that one could identify a | arge
16 nunber of nutations and that one could quantitate
17 those, and in particular in |ooking at Paragraph 26,
18 "As discussed in the claimconstruction section,
19 "bait' is a nucleic acid nol ecul e capabl e of
20 hybri di zing wwth and capture of a target nucleic acid
21 and as such, enconpasses PCR priners." R ght?
22 Because, as we discussed earlier, PCR
23 prinmers are synthetic oligonucleotides that we use in
24 assays.
25 And what Shah describes, which is called
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1 out here, discloses contacting a tunor library wwth 28
2 pairs of prinmers that flank nutation positions.

3 Ri ght ?

4 So he's analyzing frequencies of 28

5 I ndi vi dual nutations. Anyone skilled in the art would
6 realize that there are lots of different classes you

7 could use -- lots of different classes of genetic

8 variants that one could detect and quantify using this

9 ki nd of technol ogy.

10 SO -- whether it's one or nore, | don't
11 know, because | don't know the relative frequencies of
12 the different nutations referred to explicitly in this
13 cal |l -out.

14 | woul d assune that, based on Table 3,

15 which I'm-- again, if | recall correctly, are the

16 different types of nutations that Shah was able to

17 characterize the frequency of, at |east nutations

18 appearing at |ow and higher frequencies were

19 i dentified and quantitated using his nethod.

20 Q BY M5. WANG |'m not even sure what

21 guestion you were answering at that point.

22 My question you to was: Wth respect to

23 t hi s paragraph, where you specifically identified the

24 28 pairs of PCR priners, is it your opinion that those
25 28 pairs of PCR priners are bait sets as defined by
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1 t he patent?

2 MR. ROSATO. (bjection. Form

3 THE WTNESS: So if you read what | wote
4 here, and what | just told you, what Shah denonstrates
5 in the paper very clearly is that one can use a

6 technique to quantify the relative frequencies of

7 I ndi vidual nutations. One could also use a database

8 like COSM C to identify those nutations, as discussed
9 in the patent itself.

10 Q BY M5. WANG |' m not aski ng about

11 mut ati ons, again, or nutation frequencies. |'m asking

12 about bait sets. W talked about this at length

13 earlier, that the definition, according to the patent,
14 whi ch you pointed ne to, is a bait set is one or a

15 plurality of bait nolecules. W can agree on that,

16 correct?

17 A | would --

18 MR. ROSATO. (bjection. Form

19 THE WTNESS: | wll agree that what the
20 patent says is that a bait set --

21 Sorry. | want to | ook at the |anguage,
22 and | want to nake sure --

23 Q BY M5. WANG  Sure. Columm 28 of the

24 patent, as you directed to ne earlier.

25 A Yes.
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1 So a "'bait set,' as used herein, refers
2 to a plurality of bait" -- "one or nore" -- sorry --

3 "one or a plurality of bait nol ecul es.”

4 Q Correct.

5 A. Ri ght ?

6 Q And what |'masking you is that in

7 Par agraph 104 you state -- the first sentence of

8 Par agraph 104 states, "Shah discloses contacting the
9 library with at |least two bait sets to provide

10 sel ected tunor nenbers.”

11 And |'m asking you, is it your opinion

12 that the 28 pairs of PCR priners in Shah are the at

13 | east two bait sets of the patent?

14 A So if we |look at the patent -- right? --
15 what the patent tells us is that the clained invention
16 I nvol ves at |least two bait sets of Step (b), so bait
17 sets are baits which are -- sorry -- "contact the

18 library with at |least two bait sets to provide

19 sel ected tunor nenbers, wherein said bait sets

20 hybridi ze with the tunor nenbers, thereby providing a
21 | i brary catch."

22 So "the at least two bait sets of step

23 (b) are chosen fromtwo of the following bait set

24 cl asses,"” and we describe in Romanette (i) nutations
25 t hat appear at a frequency of about 5% or |ess,
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1 Romanette (ii), mutations that appear at a frequency
2 of about 10% or higher, and then there are other

3 cl asses of bait sets.

4 So if we |ook at Shah and the |ine that
5 you referred to -- right? -- in the frequency

6 anal ysis, where we have 28 individual regions, those
7 regions are contacted with oligonucl eotides. Right?
8 So as | wote here, "As discussed in the
9 claimconstruction section, 'bait' is a nucleic acid
10 nol ecul e capabl e of hybridization.” PCR priners are
11 clearly nucleic acid nol ecul es capabl e of

12 hybri di zation. R ght? "And with capture of target

13 nucl ei ¢ acid sequences and as such, enconpasses PCR

14 prinmers,"” which these are.

15 "For exanpl e, Shah discloses contacting a
16 tunor library with 28 pairs of priners that flank the
17 target nutations.” Right?

18 So those target nutations appear at

19 different frequencies. Right?

20 At |east we know that. And |I'mnot sure
21 what all those different nutations are off the top of
22 ny head, but at least two different relative

23 frequencies of nutations are classified using the

24 met hod descri bed i n Shah.

25 Q Dr. Quackenbush, when we tal ked about
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1 Levin, you told nme that in your opinion the sinplest
2 approach to the 11,566 bait nol ecul es of Levin was
3 that they were 11,566 separate bait sets, correct?
4 MR. ROSATO. (bjection. Form

5 f oundat i on.

6 THE WTNESS: | don't know if | said

7 exactly that, but | said one interpretation of the

8 11,566 baits that --

9 See the | anguage used in Levin.

10 So Levin tells us they designed 11, 566
11 bait sequences. The patent tells us in the

12 specification that a bait sequence in Colum 28 -- or
13 bait set, excuse ne, refers to one or nore -- or a

14 plurality of bait nol ecul es.

15 Those bait nol ecul es are desi gned,

16 according to Cdaiml and Caim65 in the Romanettes,
17 and (b) in the wherein clause, at |least two of a w de
18 variety of different classes of nutations, including

19 t hose di stingui shed by frequency.

20 So clearly we can have DNA nol ecul es,

21 whi ch we hybridi ze and detect different frequencies of

22 mut at i ons.

23 Q BY M5. WANG So |'mgoing to go back

24 again. You had told ne, and | just want to nake sure

25 that we're on the sane page here, that it was not true
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1 that Levin discloses one bait set conprised of 11, 566

2 bait nol ecul es, correct?

3 MR. ROSATO. (bjection. Form

4 f oundat i on.

5 THE WTNESS:. | don't renenber exactly

6 what we sai d.

7 Q BY M5. WANG  You di sagree with that

8 prem se, correct?

9 MR. ROCSATO Let himfinish his answer.
10 THE WTNESS:. | don't renenber exactly
11 what | said. |If you can show ne that in the

12 transcript, 1'd be happy to read it and tal k about it.
13 | f you want to tal k about the bait sets,
14 what the -- what Levin, in fact, describes are 1,566
15 bait sequences, and if we | ook at what Levin actually
16 di scl oses in the paper -- right? These bait sets

17 actually have different frequencies or different

18 enrichment capabilities. R ght?

19 And the easiest way to see that is to

20 | ook at Figure 1 in Levin, and what Figure 1 in Levin
21 shows is nean sequence coverage by region. R ght?

22 So we can classify these bait sets in a
23 | ot of different ways. Efficiency of coverage, which
24 means nunber of sequence reads. And clearly each one
25 of those nolecules is going to capture a different
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1 nunber of sequence reads.
2 What's very clear fromLevin is that
3 there are nore than two, and we can di scuss whet her or
4 not there are 11,566 or sone smaller nunber, but if we
5 sinply |l ook at the sequence coverage that cones out of
6 Levin, it's very clear there are different |evels of
7 efficiency and different |evels of coverage, which is
8 what we're told in the '830 patent we want to design
9 for.
10 What Shah tells us is we can actually
11 predeterm ne what those nutation frequencies are, and
12 what Levin tells us is we can adjust the efficiency.
13 So if we take Shah and Levi n toget her,
14 it's very clear to anyone skilled in the art that you
15 can performsinple optim zation and do exactly what
16 this patent clains to invent.
17 Q BY M5. WANG |'mgoing to again say that
18 t hat may have been the answer to sone question but is
19 not the answer to ny question, which is, again --
20 MR. ROSATO  (bj ection.
21 Q BY M. WANG Do you agree that Levin's
22 11,566 bait nol ecules are one bait set? Do you agree
23 wi th that principle?
24 A. | would not say --
25 MR. ROSATO. (bjection. Form
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1 foundati on, asked and answer ed.

2 THE WTNESS: | would not say that

3 Levin's 11,566 bait nol ecul es represent one bait set,
4 because they are distinct nolecules with distinct

5 properties, distinct |evels of efficiency, and they
6 detect different types of nutations.

7 Q BY M5. WANG Wul d you say that Levin's

8 11,566 bait nol ecul es represent 11,566 bait sets?

9 MR. ROSATO  (bjection. Asked and

10 answer ed.

11 THE WTNESS: One could say that the -- |
12 woul d say clearly there are two or nore distinct bait
13 sets capturing two or nore distinct classes of genomc
14 alterations with different sequence efficiencies, so
15 there are between two and 11,566 bait sets.

16 Q BY M5. WANG  And you cannot identify for

17 nme which -- between two and 11,566 bait sets, which

18 definition you're relying on in your declaration --

19 MR. ROSATO.  (bj ecti on.

20 Q BY M5. WANG -- is that correct?

21 MR. ROSATO. Form foundation, asked and

22 answer ed.

23 THE W TNESS: The patent requires two or

24 nore -- right? -- froma set of classes which are

25 outlined. If we look in Levin, it's what's detected.
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1 Ri ght ?

2 We can detect sequence variants. R ght?
3 And that's on Levin Page 7. Right? Sequence vari ant
4 identification. One type of nutation. Splice isoform
5 i dentification. Fusion transcript identification.

6 O her sequence alterations. Right?

7 So there are a variety of different

8 cl asses of variants that Levin clearly discloses he

9 can detect.

10 Q BY M5. WANG |I' m not aski ng about the

11 variants that Levin can detect; |'mtalking about the
12 bait sets of Levin that you claimare two or nore.

13 And | want to understand, out of the 11,566 bait

14 nol ecules -- and | don't know how to nmake this nore

15 preci se for you -- what are you tal king about when you
16 talk about a bait set? Is it one set of 200

17 nol ecules? Is it five sets of 400 nol ecul es? Wat is
18 the definition of a bait set as applied to Levin that
19 you are using in your declaration?

20 A So --

21 MR. ROSATO. (bjection. Form

22 f oundat i on.

23 THE WTNESS: One of the challenges --

24 MR. ROSATO Hold it.

25 Mul tiple of those questions that were
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1 posed were asked and answer ed.
2 M5. WANG  Agai n, those are not actual
3 obj ections, they' re speaking objections, and |'m goi ng
4 to let himactually answer ny question, so please |et
5 him - -
6 MR. ROSATO  You asked himfive or six
7 guestions in one paragraph, so |'mnoting ny objection
8 in part applies to, you know, a limted subset of the
9 mul tipl e questi ons.
10 Q BY M. WANG Dr. Quackenbush, we have
11 about an hour and a half, two hours to go, and | can
12 spend the entire tinme on this, because you have not
13 answered ny question. |If you don't have an answer,
14 you can tell ne you don't have an answer.
15 According to your declaration, Levin --
16 MR. ROSATO.  (bj ecti on.
17 Q BY M5. WANG -- discloses at |east two or
18 nore bait sets, correct?
19 MR. ROSATO. (bjection. Form
20 f oundati on, asked and answer ed.
21 THE WTNESS: |f you can point ne to the
22 line in the declaration, |'d be happy to verify that
23 for you.
24 Q BY M. WANG Sure. Go to Paragraph 103
25 of your declaration.
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1 A Al right.

2 MR. ROSATO  What decl aration are we on,
3 just --

4 M5. WANG  The sane one we've been on.

5 It's 1170.

6 MR ROSATO  Ckay.

7 THE WTNESS: Al right.

8 Q BY M. WANG  Ckay.

9 And you state in Paragraph 103, "Levin
10 di scl oses contacting the library with at | east two
11 bait sets to provide selected tunor nenbers.”

12 Do you see that?

13 A. | see where it says that, yes.

14 Q And you cite to, as shown in this bl ock
15 quote, a quote from Levin, which says, "W designed

16 11,566 bait sequences (Table S5 in Additional data
17 5" -- "data file 5) targeting the codi ng sequence of

18 887 transcripts of 467 genes described in the NCBI

19 Ref Seq dat abase. "

20 Do you see that?

21 A. "Ref Seq dat abase." Yes.

22 Q Ckay.

23 All I"'masking -- and | don't think it's

24 a hard question so I'mjust trying to understand.

25 What out of those 11,566 bait sequences -- where are
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1 the bait sets? Wat are you describing as bait sets?
2 MR. ROSATO. (bjection. Form
3 f oundati on, asked and answer ed.
4 THE WTNESS: |If we | ook at the patent
5 | anguage, it's sonewhat inprecise in the way they
6 define bait sets. And in Paragraph -- or sorry -- in
7 Colum 28, Line 60, "'Bait set,' as used herein,
8 refers to one or a plurality of bait nol ecul es.”
9 Right? Could be one, it could be many.
10 Then if we turn to the | anguage of one of
11 the clainms -- and |I'll talk about daim1l unless you
12 prefer | tal k about C ai m 65.
13 Q BY M. WANG | don't want you to talk
14 about the claimat all. I'mreferring to the
15 definition that you're applying to Levin.
16 You just described for ne the definition
17 fromthe patent, which is one or a plurality of bait
18 nol ecul es.
19 A Mm hmm
20 Q Levin, we can agree, discloses 11, 566
21 bait nol ecul es, correct?
22 A Yes. Levin tal ks about 11,566 baits.
23 Q So in your opinion is that one bait set
24 of a plurality of 11,566 baits, or is it sonething
25 el se?
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1 MR. ROSATO. (bjection. Form

2 f oundati on, asked and answer ed.

3 THE WTNESS: |If we |ook at the

4 definition of "bait set," it's sonewhat inprecise, so
5 it's hard to partition those 11,566 i ndi vi dual

6 nol ecul es, because the patent tells us it can be one
7 or a plurality, so one or many, and -- right? It

8 tells us that we have to contact a library, DNA, wth
9 at least two bait sets.

10 So ny question, when | |ook at Levin, is:
11 Are there at least two bait sets, wherein said bait

12 sets hybridize with tunor nenbers, providing a library

13 catch. R ght?
14 Levin describes hybridizing those

15 baits -- right? -- to the 11,566, to bait set --

16 sorry -- to alibrary. R ght?

17 And then we tal k about sone sequencing in
18 Caiml1, which I'"'mgoing to | eave aside, "wherein the
19 at least two bait sets of step (b) are chosen fromtwo
20 of the following bait sets.” Right?

21 Romanette (i):

22 "a first bait set that selects a

23 hi gh-1 evel target chosen from one or nore tunor

24 nucl ei ¢ acid nol ecul es that conprise a subgenom c

25 i nterval conprising a somatic nutation that appears at
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1 a frequency of about 5% or |less of the cells fromthe
2 tunor sanple."” Okay?
3 Romanette (i1i):
4 "a second bait set that selects a
5 m d-1 evel target chosen fromone or nore tunor nucleic
6 acid nol ecul es that conprise a subgenom c interval
7 conprising a sonmatic nutation that appears at a
8 frequency of about 10% or higher of the cells fromthe
9 t unor sanpl e;
10 “"(iii1) athird bait set that selects a
11 | ow-| evel target chosen fromone or nore nucleic acid
12 nol ecul es that conprise a subgenom c interval chosen
13 fromone or nore of:
14 "a) a pharmacogenom ¢ single nucl eotide
15 pol ynor phi sm t hat di stinguishes the ability of a
16 patient to netabolize different drugs,
17 "b) a plurality of genom c SNPs t hat
18 uni quely identify or fingerprint a patient,
19 “c) a genomc SNP or locus that is used
20 to assay copy nunber gains or |osses of hetero" -- "of
21 het erozygosity (LOH);
22 "iv) a fourth bait set that selects a
23 nucl eic acid nol ecul e that conprises an intron
24 sequence that detects a structural break point; or
25 "v) a fifth bait set that selects
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1 one-copy" -- "a one-copy deletion of several term nal
2 exons, wherein each bait set of said plurality has a
3 uni que predeterm ned efficiency for selection of
4 target conpared to the other bait sets in that
5 plurality.”
6 Ri ght ?
7 So the definition of "bait sets" is
8 pretty convoluted in here, but nmy interpretation of
9 this language is we have to detect different types of
10 alterations to classify a bait set, but whether or not
11 even A represents one bait set or many bait sets is
12 not cl ear.
13 | would say that what we have to do if
14 we're going to | ook at this patent and the | anguage is
15 have different nol ecul es which are capabl e of
16 detecting different types of alterations, and that
17 t hey have to have different efficiencies.
18 So | can't tell you, based on this
19 convol uted definition, how many bait sets there are,
20 but | can tell you that those 11,566 nol ecul es have
21 different efficiencies, that one can adjust those
22 efficiencies using a variety of different protocols,
23 even sonething as sinple as adjusting the
24 concentration, and that Levin clearly denonstrates he
25 can identify a variety of different nutations and
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1 mut ati on types.
2 And if you'd like, I'd be happy to step
3 t hrough each one of those different subtypes and talk
4 about the evidence in Levin for identifying those.
5 Can | take those 11,566 and partition
6 theminto these different buckets? Of the top of ny
7 head, no.
8 If you' d Ii ke, we can sit down and
9 anal yze all of them one by one and cone up with a
10 nunber .
11 But are there two or nore? Absolutely.
12 Q BY M5. WANG  But you did not identify in
13 your declaration analyzing each of those 11,566 baits
14 and identify bait sets by nunber, correct? That's not
15 I n your declaration.
16 MR. ROSATO. (bjection. Form
17 THE WTNESS: There's no need to identify
18 t he absol ute nunber. You have to have two or nore,
19 and Levin clearly has two or nore different bait sets.
20 Q BY M5. WANG  But your decl aration does
21 not point nme to a specific bait set fromLevin with a
22 specific set of baits within that bait set, correct?
23 MR. RCSATO  (bjection. Form
24 THE WTNESS: |If you'd |ike, we can | ook
25 t hrough each one of the bait classes --
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1 Q BY M5. WANG  Dr. Quackenbush, |'m asking
2 you - -

3 MR. ROSATO  You've got to let himfinish
4 hi s answers.

5 M5. WANG He's not answering ny

6 guesti ons.

7 MR. ROSATO It doesn't -- you have to

8 let himfinish his answer. You can't cut himoff |ike
9 t hat .

10 Go ahead and finish your answer.

11 THE WTNESS: |If you' d |ike, we can step
12 t hrough each of the different types of bait sets, of
13 whi ch we have to have two or nore, and we can | ook at
14 what Levin discloses that he discovered using the

15 baits -- the 11,566 baits that he had designed, and

16 tal k about those.

17 Can | assign individual baits to each one
18 of the classes? Sitting here today, | can't.

19 If you' d Ii ke, we can sit down and nap

20 each and every one of those baits to its position in
21 t he genone and the transcriptone and the sequences,

22 map each and every one of the alterations, and put

23 theminto those cl asses.

24 Could I -- can | put absolute nunbers in
25 each class? No. Can | tell you --
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1 Q BY M. WANG | do not want that today,
2 Dr. Quackenbush.
3 A. Can | tell you that there are two or
4 nore? Absol utely.
5 Q | do not want that, and | do not want you
6 to go into that.
7 My question is sinply this. D d you
8 i nclude that in this declaration?
9 A You keep on --
10 MR. ROSATO. (bjection. Form
11 f oundat i on.
12 THE W TNESS: You keep on asking ne for
13 absol ut e nunbers.
14 Q BY M5. WANG Did you include absolute
15 nunbers in your declaration? That's all |'m asking.
16 O her than 11,566, as reported in Levin,
17 di d you include absolute nunbers in your declaration
18 as to what a bait set of Levin conprises?
19 MR. ROSATO. (bjection. Form
20 f oundati on, asked and answer ed.
21 THE WTNESS:. |f you read the paragraph
22 you referred ne to earlier, and | don't recall which
23 paragraph it was, there are two or nore. And so there
24 are two or nore. What the absolute nunber is, we'd
25 have to | ook at it.
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1 | would say a sinple definition, given
2 the fact that each bait is going to have a different
3 capture efficiency and sequencing efficiency, is that

4 there are 11,566. R ght? Based sinply on the

5 sequenci ng efficiency.

6 | f you want to tal k about classes of

7 mut ati ons, there's sone other nunber. But there are
8 at | east two, because Levin discloses 11,566 baits

9 with different efficiencies, and discloses detection
10 of at least two different classes of nutations, and

11 tells us that if we want to find | ow frequency events,
12 and if we know that ahead of tinme, which Shah tells us
13 how to do, we can alter our design paraneters to

14 det ect those.

15 So if you want to take a | ook and

16 classify these, |I'd be happy to. But the absolute

17 nunber | provided is two or nore, and it's very clear

18 there are two or nore.

19 Q BY M5. WANG  Maybe we're tal ki ng past

20 each other. Wen | say "absolute nunmber,” |I'm

21 referring to of those two or nore that you were

22 descri bing, did you include in your declaration how

23 many baits -- individual bait nol ecul es conprise one

24 of those two or nore bait sets?

25 MR. ROSATO. (bjection. Form
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1 f oundati on, asked and answer ed.

2 THE WTNESS: So let's take a | ook at

3 each one of the individual types of nolecules -- if

4 you |li ke, we can do that. W can | ook at each one of
5 the individual types of baits that are described in

6 the '830 patent.

7 Q BY M. WANG That's not what | woul d want
8 to do, Dr. Quackenbush. |'masking you a pretty

9 si npl e question here.

10 I n your declaration, in this docunent, do
11 you have a nunber assigned to a bait set of how many
12 bait nolecules are in that bait set?

13 MR. ROSATO. (bjection. Form

14 f oundati on, asked and answer ed.

15 THE W TNESS: Dependi ng on your

16 definition, there are nore than two and | ess than or

17 equal to 11,566 bait sets.

18 The reason is that there are nultiple

19 types of nutations and genomc alterations that are

20 identified, and there are 11,566 bait nol ecul es that

21 have different anplification effici -- efficiencies --

22 | can get the exact |anguage in the patent. But

23 different efficiencies for capture and detection based

24 on our description of efficiencies, representing the

25 nunber of sequence reads that cone fromthat capture.
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1 Q BY M. WANG So the answer is the only
2 nunbers that you have definitively included in your
3 declaration is 11,566 bait sequences, which you say
4 could represent 11,566 bait sets, correct?

5 MR. ROSATO. (bjection. Form

6 f oundati on, asked and answer ed.

7 THE WTNESS: That's not true. Right?
8 There are 11,566 baits that were used.
9 Those baits have different characteristics, so they
10 coul d be characterized as different bait sets.

11 |f we want to then further constrain them

12 based on the | anguage in the '830 patent, which

13 requires bait sets that detect different types of

14 alterations, listed in Romanette (i) through (v),

15 t hose baits detect two or nore of those.

16 If we want to say a bait set represents
17 an individual gene or an individual transcript, we can
18 come up with a different nunber. Right?

19 But the sinplest -- because there's a

20 | ack of clarity in the patent itself, it's hard to

21 under stand how to exactly map this. So |'mgiving you
22 a range. Right?

23 |"mtrying to be as honest as possible,

24 given the vagaries of the patent itself. R ght?

25 The bait set is a single nolecule, and
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1 nol ecul es have different efficiencies. There are

2 11, 566.

3 |f we want to throw theminto buckets

4 based on different classes of nutations that have been

5 detected by Levin, we can do that. If we want to

6 throw i nto buckets based on what coul d be detected, we

7 could do that. Right?

8 Those may not have existed in this

9 particul ar sequence, but one skilled in the art woul d
10 clearly understand that one could do that.

11 One skilled in the art would clearly

12 understand that in cancer there are a wde variety of
13 different nutations one would like to detect. And so
14 whet her Levin detected themor not, one skilled in the
15 art woul d understand that one could design to, detect,
16 and characterize a w de range of nutations.

17 Q BY M5. WANG  You did not divide, in your
18 declaration, the 11,566 baits into buckets with

19 specific nunbers of baits in each bucket, correct?

20 MR. ROSATO. (bjection. Form

21 foundati on, asked and answer ed.

22 THE WTNESS: There are two or nore bait
23 sets based on the nost stringent classification that
24 they detect -- different types of alterations. There
25 are many nore based on the individual efficiency of
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1 capturing sequencing. | don't have access to the raw
2 sequencing data, so it would be difficult for nme to
3 tell you exactly whether or not any of those nunbers
4 happen to nmatch.
5 But | can tell you, based on ny nore than
6 25 years of experience in working in nolecular
7 bi ol ogy, that each one of those capture probes is
8 going to produce a different nunber of sequence reads.
9 So if we define bait sets based on absol ute sequence
10 reads, there are 11,566. |If we define bait sets based
11 on classes of nutations that were detected, there are
12 nore than two. |If we define bait sets based on
13 cl asses of nutations that could have been detected,
14 there are clearly nore than two. R ght?
15 Levin didn't design his bait sets to
16 capture all the nolecules, all the genes in the
17 genone. He could have done that. He could have done
18 that, he could have focused on a different set of
19 genes. Right?
20 This is a sinple optim zation problem
21 The patent asks, well, is it invention to identify --
22 or to set -- find bait sets that find two or nore
23 cl asses of nutations in its sinplest read?
24 Levin finds those.
25 So there are nore than two, less than --
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1 | ess than or equal to 11, 566.

2 Q BY M5. WANG And you do not specify in

3 the nore than two -- let's say there's just two. You

4 do not specify how many bait nol ecul es out of the

5 11,566 baits in Levin fall into each of the two bait

6 sets that you assert are disclosed, correct?

7 MR. ROSATO. (bjection. Form

8 f oundati on, asked and answer ed.

9 Counsel, we've got to find a solution to
10 this.

11 M5. WANG He's not answering ny question.
12 MR. ROSATO. He has answered it many

13 times. This sequence -- you also went through these
14 sanme questions earlier, and he gave you very specific
15 answers.

16 What | woul d suggest is maybe go back

17 t hrough the transcript, because | actually renenber --
18 the problemis --

19 Vel l, we can have a discussion off

20 record, but | think there's also stuff earlier today
21 that addressed this and pretty specifically answered
22 your questi on.

23 M5. WANG | disagree, and you are not

24 testifying for him and he still has not answered ny
25 guestion, which is whether or not his declaration --
DepoServices.com CHASE LITIGATION SERVICES 800.949.8044

303

Personalis EX2009.303



John Quackenbush, Ph.D.

1 and | can sit here and ask himto read his whole
2 decl aration, and we can spend that entire tine doing
3 that, and he can spend the full seven hours, and then
4 we'll call himback if he's not going to answer this
5 guesti on.
6 Q Does your declaration -- I'mjust trying
7 to understand. You say there are two or nore bait
8 sets, and all I'mtrying to understand is whet her
9 those two or nore bait sets that you described from
10 Levin -- how many bait nolecules are in each of those
11 bait sets?
12 MR. ROSATO. (bjection. Form
13 f oundati on, asked and answer ed.
14 THE WTNESS: So how many bait nol ecul es
15 are in each bait set? Probably mlIlions or tens of
16 mllions. Right?
17 | f you design a bait set, you design a
18 singl e oligonucl eotide, and you make mllions of
19 copi es so you can capture DNA.
20 So how many bait nol ecul es are in each
21 one? MIllions, right?
22 How many distinct bait sets are there?
23 More than two. Right?
24 And using one definition -- using the
25 broadest definition cast out in the patent in
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1 Colum 28, if a bait set is one or nore nol ecul es --
2 right? And |"'mnow restricting it fromthe mllions
3 to distinct nolecules with distinct efficiencies.

4 There are 11, 566.

5 |f you would like -- and |'d be happy to
6 do this, since you invited ne to read ny report. 1I'd
7 be happy to start with the description of the

8 different bait sets with Romanette No. (i) through

9 Romanette No. (v), and talk about the different

10 cl asses of nutations that Levin was able to discover
11 usi ng those baits.

12 Q BY M5 WANG I'mgoing to try one nore

13 time here, Dr. Quackenbush. W have tal ked about this

14 11,566 baits of Levin, correct?

15 A Levin discloses -- or describes designing
16 and synthesizing 11,566. | think the termis --

17 W' ve tal ked about this so many tines.

18 |"m forgetting the exact |anguage which is used,

19 but -- "W designed 11,566 bait sequences,"” which are
20 detailed in Table S5 in additional dataset --

21 additional data file 5.

22 Q And sitting here today, having submtted
23 your opinions in these declarations, three of them --
24 A Mm hmm

25 Q -- you have not pointed to a specific
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1 bait set within Levin that contains a specific nunber
2 of baits other than the 11,566 baits; is that correct?
3 MR. ROSATO. (bjection. Form
4 foundati on, asked and answer ed.
5 THE WTNESS: So if we take the
6 definition in Colum 28, which says a bait set is one
7 or nore --
8 Let ne get the exact |anguage.
9 Si nce you keep asking ne the sane
10 guestion, | want to make sure that | answer it as
11 precisely as I can. Right?
12 Colum 28, Line 60. "'Bait set,' as used
13 herein, refers to one or a plurality of bait
14 nol ecul es. ™
15 So there are one or nore bait nol ecul es.
16 Now, |'m going to assune that we're
17 t al ki ng about nolecules with different sequences.
18 Right? So baits that can be one nolecule with a
19 particul ar sequence, it can be that nolecule with a
20 mllion copies of it. Right?
21 O it can be nore. It can be two
22 di fferent sequences and mllions of copies of each
23 whi ch are used.
24 And if we really look at the definition
25 of bait sets -- right? daim1(b), "contacting the
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1 library with at |least two bait sets providing" --
2 “that provide selected tunor nenbers, wherein said
3 bait sets hybridize with tunor nenbers, thereby
4 providing a library catch."
5 So we contact themwth bait sets. So
6 one or nore nol ecul es --
7 Q BY M5. WANG  Prof essor Quackenbush, |'m
8 not aski ng about the patent Claim1, and | understand
9 you' re very good at reading that claimin its
10 entirety. Wat | am asking you about is your opinion
11 about Levin.
12 You have stated that Levin teaches
13 contacting a library with at least two bait sets, and
14 all I"masking youis: 1In the entirety of your
15 100- pl us- page declaration, do you identify with
16 specificity any specific nunber of bait sequences or
17 bait nol ecules within any such bait set?
18 MR. ROSATO. (bjection. Form
19 f oundati on, asked and answer ed.
20 |"mjust going to say, | think we m ght
21 want to take a break and try to cone up with a
22 solution to this. You have a question pending, so he
23 can answer that, but | think we mght be able to
24 figure out a way to nake this work.
25 M. WANG  Ckay.
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1 Q Can you answer ny question? That's ny

2 guesti on.

3 Can you answer ny question, whether or

4 not you, in fact, have pointed to any specific nunber

5 of baits within a single bait set in Levin?

6 MR. ROSATO.  Sane obj ection.

7 THE WTNESS: So |'ve answered this

8 guestion | don't know how many tines now.

9 |f you look at ny first report, the one
10 we were referring to earlier, on Page 44,

11 Par agraph 103, "Levin discloses contacting the library
12 wth at least two bait sets to provide sel ected tunor
13 menbers. For exanple, Levin discloses the design and
14 synthesi s of biotinylated sol ution-phase hybridization
15 bait sets."

16 | quote fromthe article. "W designed
17 11,566 bait sequences,” which are in Table S5 in

18 addi ti onal dataset 5, "targeting the codi ng sequence
19 of 887 transcripts of 467 genes described in the NCBI
20 reference database. The RefSeq file used contains

21 45, 376 transcript sequences" -- right? -- from

22 different classes of NCBI identifiers, prefixes to the
23 i dentifiers.

24 So they chose, out of the

25 45, 000- and- sone- odd transcri pt sequences in that
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1 dat abase, Ref Seq, a subset, and they designed

2 ol i gonucl eoti de probes -- right? -- what we've been

3 referring to as baits -- right? -- different bait

4 sequences, and hybridi zed those. Right?

5 "Levin further discloses wherein said

6 bait sets hybridize with tunor nenbers” -- right?

7 That's what bait sets have to do -- "providing a

8 | ibrary catch.™

9 And then, "Levin discloses that the bait
10 sets are contacted with the cDNA |[ibrary and the

11 targeted tunor nenbers are captured to provide a

12 library catch." That's what the patent |anguage tells
13 us.

14 And then Levin describes identifying a

15 range of different nutations. The patent |anguage

16 requi res that we have two or --

17 Sorry. Again, let's get the exact

18 | anguage so there's no confusion. "Werein the at

19 | east two bait sets of step (b) are chosen fromtwo of
20 the followng bait sets.”

21 And wi thout reading the entire | anguage
22 here, the bait sets are classified by different

23 relative -- sorry -- by different types of genonic

24 alterations, including those that are differentiated
25 by the relative frequency, and there's additional
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1 | anguage that says, "wherein each bait set of said

2 plurality has a unique preselected efficiency for

3 selection for its target as conpared with the other
4 bait sets in the plurality.”

5 So if we apply the definition that bait
6 sets have different efficiencies, | would posit that
7 the 11, 566 i ndividual nol ecul es have each an

8 I ndi vidual efficiency that differs fromall of the

9 others. Right?
10 So using the definition in Colum 28 and
11 arestriction that we have different efficiencies,

12 there are 11, 566.

13 |f we start to classify them then, and
14 try to reduce that nunber, there are a variety of

15 these different classes that Levin was able to detect.
16 Levin could have detected others -- he could have

17 sel ected different genes and detected others.

18 What the technology in Levin denonstrates
19 Is that anyone skilled in the art could have taken the
20 sane kind of approach that Levin used, could have used
21 I nformation provided by Shah or COSM C or any ot her

22 assay that told you about relative frequencies,

23 adjusted the relative efficiencies as Levin describes
24 on Page 6 of the application, and identifies classes
25 of mutati ons.
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1 | f you want to tal k about the cl asses of
2 mut ati ons, there are at least two, and | believe there
3 are three or four. 1'd have to go back and actually
4 | ook at the report to refresh ny nenory about exactly
5 how many. But there are at least two different
6 cl asses of genetic variants, genom c variants, that
7 Levin was able to provide.
8 So there are nore than two using one
9 definition that's provided here, and if we just
10 restrict ourselves to different efficiencies, | would
11 say there are 11,566, but there are at |east two.
12 MR. ROSATO. Do you want to have a neet
13 and confer?
14 M5. WANG Let's -- yeah, let's go off the
15 record.
16 MR. ROSATO. Well, we can stay on the
17 record, but you should | eave the room
18 THE WTNESS: Al right.
19 MR. ROSATO  Thank you.
20 (At this tine Dr. Quackenbush
21 excused hinself fromthe
22 deposition room)
23 MR. ROSATO  Ckay. The witness has now
24 | eft the room
25 So ny suggestion was going to be | do
DepoServices.com CHASE LITIGATION SERVICES 800.949.8044

311

Personalis EX2009.311



John Quackenbush, Ph.D.

1 t hi nk he's answered your question. | know you

2 disagree. But | do recall earlier in the day him

3 specifically saying that -- taking the broadest

4 interpretation as the termis defined in the patent,

5 he's interpreting 11,566. Then he further expl ai ned

6 that you could ook at -- if you were to |look at this

7 in nore narrow terns and define it by transcript,

8 there's 887 transcripts.

9 He also said if you're going to define it
10 or look at it in a narrow way and | ook at it by gene,
11 there are 467 different genes |ooked at. This is all
12 according to Levin.

13 And his conclusion was that's at |east --
14 no matter which of those you pick, that's at |east

15 t wo.

16 | mean, | recall himgiving that answer,
17 and that seens pretty on point to what you're asking.
18 | do think now he's -- the witness is just confused

19 and he's stating as nuch.

20 Sol -- I'ma little worried that this is
21 not really going to go anywhere, and | do think you

22 got your answer.

23 M5. WANG So | disagree, obviously. | do
24 recall that he stated those previously. Wat |'m

25 trying to get fromhimand what |'ve been asking
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1 repeatedly is -- he continuously says there are at
2 | east two bait sets, and | want to understand, of the
3 two that he's identifying -- because in his mnd he
4 has stated that there's at | east two, there may be
5 three or four, based upon the classifications
6 according to the claimthat he's read now a half a
7 dozen tines. He keeps saying that there are at | east
8 two bait sets, and all I'mtrying to get fromhimis
9 whet her or not he's ever | ooked at how nmany baits out
10 of the 11,566 bait sequences fall into those two that
11 he st at ed.
12 MR. ROSATO. But | think he's answered
13 that. He's pointing to at | east two because that's
14 t he claimlanguage, and the point of his declaration
15 that we're pointing to i s mappi ng the disclosure of
16 Levin to the at least two part. So | think that's
17 what he's trying to say. He's trying to say the claim
18 requires at |least two, and he's found at |east two.
19 Where has he found that? He's found that
20 in 11,566, alternatively read at 887, or even if it's
21 viewed as 467. Any one of those three options give
22 you at | east two.
23 So | think he's just trying to link it up
24 to the claim | don't think he's trying to cause
25 confusi on here.
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1 M5. WANG |If that's his answer, then |
2 think if he can say that on the record, that's his
3 answer .
4 What |'mtroubled by and, again, what
5 |'ve been trying to understand is he keeps goi ng back
6 to these classifications based on the clai mlanguage,
7 and what |'mtrying to understand is in those
8 classifications, which he says woul d denonstrate at
9 | east two, whether or not he's ever associated any
10 particular bait -- nunbers of baits with each of those
11 classes. That's all I'mtrying to get from him
12 And | believe the answer is no, that he
13 does not have a specific nunber of baits wth respect
14 to each cl ass.
15 (Interruption.)
16 M5.WANG But that is what I'mtrying to
17 get fromhim And ny understanding is that he's
18 refusing to answer the question as to whether he's
19 ever specifically figured out the nunber of bait
20 nol ecul es that correspond to each of these classes of
21 at least two bait sets that he's tal king about. |
22 don't believe he's ever said that he, in fact, has
23 done it or hasn't done it or acknow edged that this is
24 sonething that's not in his declaration.
25 MR. ROSATO. Ckay. | think I'mhearing a
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1 di fferent question than what was bei ng posed. M
2 I nterpretation of what was bei ng posed is nore al ong
3 the |lines of you' re asking what he considers the at
4 | east two or you're asking for a specific nunber, and
5 | think that's why he keeps going to 11,566, and then
6 al so com ng back and saying, "And ny task was to map
7 to at least two in the claim and that neets it."
8 So | don't think he's hearing the
9 question of, you know, how -- the slightly different
10 guestion that you just posed to ne.
11 | mean, that's -- do you have a different
12 take on that?
13 M5. GERRARD: No, | don't.
14 MR. RCSATO  You're confused too?
15 M5. GERRARD: Yes.
16 MR. ROSATO  Ckay.
17 M5.WANG  So | think ny -- what it wll
18 conme back to is he seens to have a different
19 Interpretation of the limtations of the claimas to
20 whi ch one applies in each instance, because he keeps
21 saying if you're just limting it to efficiency of
22 sel ection, the answer is 11,566, but if you go to the
23 cl asses, there's sone different answer. And all |I'm
24 trying to get fromhimis that he said that if you
25 limt it to the other classes, there's sone different
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1 answer. He has not stated what that answer is.
2 MR. ROSATO | think the witness is
3 confused. | think he's trying to | ook at the
4 definition in the patent and then | ook to where he was
5 mapping it to the claim the "at |least tw" in the
6 wherein clause, and explain that he's finding at | east
7 two in Levin by virtue of these three nunbers we keep
8 referring to. And | think he -- in conbination with
9 that, he just seens confused, so he's just trying to
10 tal k and give sonething that is satisfactory.
11 But | think everybody's confused at this
12 poi nt .
13 M5. WANG  Ckay.
14 MR. ROSATO Do you want to take a
15 five-m nute break and thi nk about how we want to
16 approach this?
17 M5.WANG. | can take a five-m nute break,
18 yes.
19 | do think | would Iike to continue
20 asking himthese questions. | wll think of a way --
21 If there's a better way to get himto discuss what |
22 think is a pretty clear answer based upon what's in
23 his declaration, and so we can do that off the record
24 and then we'll cone back.
25 MR. ROSATO.  Wiich part -- Paragraph 1037
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1 Is that the part you're referring to?

2 M5. WANG  Yes.

3 MR ROSATO  Ckay.

4 And | think that's what he expl ai ned.
5 There's three nunbers there, and he says sayi ng

6 that -- whether you viewit as 8 -- I'msorry --

7 11,566, which would be the broad interpretation, or if

8 it's -- if he's confined to a nore narrow perspective,
9 under that nore narrow perspective you still have at
10 | east 887 different transcripts being targeted. |If

11 that's considered a set, that's nore than two. |If the
12 467 different genes are each considered a set, then

13 that's nore than two. | think that's what he's

14 sayi ng.

15 M5. WANG.  Ckay.

16 My question is still with respect to the
17 rest of the limtations and the five classes that he
18 keeps tal ki ng about, and how you have to pick a bait
19 set that's -- at least two bait sets that select from
20 t hose five classes, correct?

21 MR. ROSATO. Well, those are mapped

22 el sewhere in the declaration. | nean, the

23 Par agraph 103 is addressing the Part (b), which is the

24 at least two, if I"'mreading this --
25 M5. WANG (kay. So perhaps -- so perhaps
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1 | should direct himto other parts of the declaration,
2 and we'l|l see if that fixes the problem when we get

3 back.

4 MR. ROSATO.  Ckay.

5 MB. WANG:  Okay.

6 MR. ROSATO. We can go off.

7 THE VI DEOCGRAPHER: Here marks the end of

8 Media Unit No. 4 in the deposition of John
9 Quackenbush. We're going off the record. The tine is

10 6: 03 p. m

11 (Short recess, at which tine

12 Dr. Quackenbush reentered the

13 deposition room)

14 THE VI DEOCGRAPHER: Here marks the

15 begi nning of Media Unit No. 5 in the deposition of

16 John Quackenbush. W are back on the record, and the
17 time is 6:14 p.m

18 Q BY M5. WANG Dr. Quackenbush, 1'm going
19 to try to sort of set the context a little nore, so |
20 think we're tal ki ng past each other.

21 A. Ckay.

22 Q When we were | ooki ng at Paragraph 103 of
23 your declaration, which we can turn back to, ny

24 under st andi ng of your opinion is that in the broadest
25 context your opinion is that there are 11,566 bait
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1 sets, conprised of one bait sequence each, correct?
2 A. That woul d be one way to describe it,
3 yes. Sort of a good characterization of what we were
4 tal ki ng about earlier.
5 Q And you testified earlier that in another
6 way of describing it, you could | ook at Levin as 887
7 bait sets, conprised of sone nunber of bait nol ecul es
8 each, that are targeting these 887 transcripts,
9 correct?
10 A. One could characterize it that way, yes.
11 Q And yet another way of characterizing it,
12 that you testified previously, is that Levin could
13 di scl ose 467 different bait sets, conprised of sone
14 nunber of bait sequences each, that are matching the
15 467 genes as described in Levin, correct?
16 A. Yes.
17 Q kay.
18 You then in your declaration, in
19 Par agraph 116 on Page 51, through Paragraph 146 on
20 Page 69, wal k through each of the five classes of bait
21 sets that are described in Caim65, correct?
22 A | think that's a reasonabl e
23 characterization, yes.
24 Q And in each of those five classes of bait
25 sets, you describe why you believe Levin or Shah
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1 teaches that particular bait set, correct?
2 A. | wouldn't characterize it exactly that
3 way. | would say that Levin teaches a techni que that
4 could detect this type of bait -- this type of --
5 sorry -- this broad class of bait set. The bait set
6 i s defined, for exanple, 1, by a frequency of
7 nmut ati on, and Shah or COSM C woul d teach us ways to
8 determ ne that frequency. Right? Since part of this
9 requi res designing bait sets ahead of tine for
10 particul ar preselected efficiencies. R ght?
11 So if | had a bait set which targeted --
12 and that could be one bait or many baits -- targeted a
13 hi gh-1evel target with five percent or |ess of the
14 cells harboring that -- if | knew that ahead of tine,
15 | could use the techni ques described in Levin to
16 select this type of nutation.
17 And for each of the other classes, | lay
18 out a very simlar argunent. That if we | ook at Shah,
19 Shah teaches us a way to determ ne frequencies of
20 nmut ati ons, and then one could apply what's descri bed
21 in Levin, including in Par -- Page 6, where he tells
22 us you can adjust the frequency of -- the efficiency
23 of selection to detect what | would characteri ze,
24 Wi t hout quoting Levin, less frequent or rare targets.
25 That one coul d detect all of these.
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1 Q But going back to sort of what we were

2 tal king about in terns of how many bait sets with how
3 many bait sequences contained in each bait set, you

4 will agree with ne that when you wal ked t hrough each
5 these five classes of bait sets, you do not describe a
6 speci fic nunber of bait nol ecul es corresponding to

7 each cl ass, correct?

8 MR. ROSATO. (bjection. Form

9 THE WTNESS: So in the declaration, if
10 we read the declaration -- and |'mnot going to go

11 t hrough and read the entire declaration, but it

12 doesn't describe -- it doesn't take each one of the
13 11,566 i ndividual bait nolecules and assign themto

14 Class Aor Cass Bor Cass C R ght?

15 One skilled in the art woul d understand
16 that if one knew the frequency of nutation ahead of

17 tine, which Shah teaches us howto find -- if we knew
18 that, and if we wanted to detect these, as Levin

19 teaches us, we could design bait sets, and we coul d
20 adj ust the paraneters of that bait design and use

21 I ncluding things Iike concentration to detect these
22 different types of variants.

23 So individuals aren't assigned here. In
24 fact, part of the challenge in doing that is that a
25 nol ecule -- or a nmutation which is at five percent in
DepoServices.com CHASE LITIGATION SERVICES 800.949.8044

321

Personalis EX2009.321



John Quackenbush, Ph.D.

1 one tunor may be in greater than 10 percent in another
2 tunor. R ght? The vagaries of how this is defined

3 makes it difficult to nmake that type of assignnent.

4 So one skilled in the art would

5 understand that sinple optimzation of very well

6 under st ood | aboratory protocols would allow you to

7 detect two or nore of these classes defined in

8 Romanettes (i) through (v).

9 Q BY M5. WANG And if you go back to

10 Par agraph 104 of your declaration, which we had | ooked

11 at earlier.

12 A. Sure.

13 Q And that was the paragraph that started
14 wi th, "Shah discloses contacting the library with at
15 | east two bait sets to provide sel ected tunor

16 menbers. "

17 Do you see that?

18 A. | see that, yes.

19 Q And t he paragraph that you're quoting
20 from Shah, the only nunbers that | see there are "9
21 years earlier" and then "Twenty-ei ght of the 32

22 nmut ati ons yi el ded anplicons conpatible with Il um na
23 sequenci ng. "

24 Do you see that?

25 A. | see where it says that, yes.
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1 Q kay.

2 And then we talked a little bit about the
3 sentence a couple of sentences down, where you said,

4 "For exanpl e, Shah discloses contacting a tunor

5 library with 28 pairs of PCR priners that flank the

6 target nutation positions.”

7 Do you see that?

8 A. | see where it says that, yes.

9 Q So just |ike we tal ked about with Levin

10 with respect to Paragraph 103, where we tal ked about

11 how many baits there are and how many different

12 I nterpretations of how nany bait sets with how many
13 bait nol ecules there are, what I'mtrying to

14 understand is with respect to Shah. Do you have an
15 opi nion as to how many bait nol ecul es there are or
16 nol ecul es that you were describing as baits in Shah
17 that conprise the two or nore bait sets? O do you
18 not have that information in here?

19 MR. ROSATO. (bjection. Form

20 THE WTNESS: So if we | ook at what Shah
21 t eaches us, Shah teaches us a way to determ ne

22 frequencies. R ght? That's what Shah reports. So

23 Shah teaches us a way to determ ne those frequenci es.

24 One can then design PCR prinmers or other

25 types of baits -- right? -- the kind of bait sets
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1 whi ch Levin describes, and adjust the paraneters to

2 capture those. Right?

3 Q BY M5. WANG  Does Shah actually report a

4 bait set --

5 A So --

6 Q -- conprised of a nunber of bait

7 nol ecul es? That's all |'m asking.

8 MR. ROSATO. (bjection. Form

9 THE WTNESS: |If we look at what -- if we
10 | ook at the Shah paper --

11 Q BY M. WANG |I'mactually not |ooking at
12 Shah. | want to tal k about your decl arati on.

13 Do you state that Shah, in fact, reports
14 a bait set or two bait sets with a specific nunber of
15 bait nol ecul es?

16 A. So you' re asking ne about Shah?

17 |f we're going to discuss Shah, | think
18 it's inportant for us to refer back to Shah.

19 Q | "' m actual |l y aski ng about your opinion.
20 | want to understand your opinion as stated in your
21 decl arati on.

22 A. My opinion as stated in nmy declaration
23 refers back to Shah, and if you're asking ne -- if

24 you' d like, |I can read the declaration, or if you'd
25 | i ke nore context, | can discuss Shah. So would you
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1 like me to read the declaration or would you |ike ne
2 to provide nore context, as it seens you're asking ne
3 to do?

4 Q "' m not asking you to provide context.

5 |'"'mtrying to understand your opinion as you stated in
6 this declaration in Paragraph 104.

7 A. Ckay.

8 Q And all 1'm asking, as we tal ked about

9 for Levin, is: Have you identified in Paragraph 104,

10 or anywhere else in your declaration, a specific

11 nunber of nol ecules in Shah that you assert conprise a
12 bait set or nore than one bait set?

13 A. Sur e.

14 MR. ROCSATO  bjection. Form

15 THE WTNESS: Al right. So it states

16 here very clearly, "Shah further discloses said bait
17 sets hybridize with tunor nenbers thereby providing a
18 i brary catch. As discussed in the claimconstruction
19 section" -- we can refer back to that --" "bait' is a
20 nucl ei ¢ acid nol ecul e capabl e of hybridization with

21 and capture of a target nucleic acid and as such,

22 enconpasses PCR priners." Right?

23 "For exanpl e, Shah discloses contacting a

24 tunor library with 28 pairs of PCR priners that flank

25 the target nutation positions. AIl" right?
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1 And then, quote, "Frequency analysis,"

2 whi ch you had referred to earlier and we di scussed,

3 "Amplicons were therefore designed to span the target
4 mut ati on positions with short" -- "with short

5 anpl i cons (about 100 base pairs) such that the

6 mut ati on position could be reached with 75 base pair
7 Il lum na reads. The sane anplicon priners and batch
8 were used for all anplifications. To control the

9 anplification fromthe prinmary and netastatic sanpl es,
10 28 randomy sel ected heterozygous germ ine anplicons
11 were al so anplified and sequenced together with the
12 mut ati on positions."

13 So we have 28 sonmatic genetic variants

14 and 28 randomy selected SNPs. Right?

15 So if we look at the definitions of

16 different bait types -- right? If we take the

17 broadest definition, we have 28 and 28 pairs of

18 prinmers, so 56 -- sorry. Each one of those individual
19 DNA fragnments could be considered a bait, so we can

20 have two tinmes 56, which is 112 individual baits,

21 usi ng that definition.

22 If we're going to use themto capture and

23 catch different fragnments -- right? -- by anplifying
24 them as in PCR, there are 28 plus 28, which are 56.

25 |f we further divide those into different
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1 representations -- right? -- we have single-nucl eotide
2 pol ynor phi sns, which anyone skilled in the art woul d
3 recogni ze can capture any type of variant you' d want
4 to I ook at, and we have 28 different pairs of PCR
5 prinmers. Those allow the anplification and detection
6 of different types of genom c alterations, including
7 alterations that appear at frequencies |ower than five
8 percent and greater than 10 percent.
9 So there are, depending on your
10 definition, any variable nunber of baits, but there
11 are clearly two or nore.
12 Q BY M5 WANG So | just -- | think you're
13 answering ny question so | just want to nmake sure |
14 under stand, because | think you weren't quite clear
15 about what those nunbers represented.
16 The first -- the broadest one that you
17 di scussed is 56 plus 56 equals 112 individual baits;
18 Is that correct?
19 A. There are 112 different priners. Right?
20 And a bait nol ecul e can incorporate -- or can
21 enconpass PCR priners. Right? Because they can
22 hybri di ze and they can provide -- help provide a
23 |ibrary catch. So the broadest possible definition
24 coul d be 112.
25 Q And those are 112 baits within a single
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1 bait set, or 112 baits divided anong sone nunber of

2 ot her bait sets?

3 A They are going to have different

4 hybri di zati on efficiencies, so, again, the definition
5 of "bait set" is fairly vague. If we apply the

6 Colum 28 definition -- right? -- it's one or nore --
7 one or a plurality of nolecules. So there could be

8 112 using that broad definition.

9 |f we | ook at what -- how this is further
10 defined in Gaim1l1l and daim65, there would be a

11 smal | er nunber, but there are at least two. So there
12 are two or nore.

13 Q Sure. And, again, I'mnot fighting you
14 on that at all. [I'mjust trying to understand the

15 nunbers.

16 Under the broadest definition, which

17 we' ve been tal king about, your view is that Shah

18 di scl oses 112 bait sets, correct?

19 A There are 112 individual nol ecul es, and
20 If we wanted to classify them as nol ecul es which are

21 capabl e of hybridizing, there are 112.

22 |f we want to characterize themas a set
23 of nol ecul es which we can use to produce anplicons and
24 enrich a library, | would say there are 28 plus 28,

25 whi ch woul d be 56.
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1 | f we want to further characterize them
2 based on the types of alterations they can classify, |
3 can |l ook at Shah in the table and | ook at the
4 different types of alterations, but |I can also say
5 t hat anyone skilled in the art woul d understand t hat
6 i f you could do this, you could, in fact, use a
7 protocol like this to capture all the different
8 cl asses.
9 So what Shah captured represents two or
10 nore, and how one could use this would allow you to
11 capture two or nore.
12 Q And, again, |I'mnot tal ki ng about how one
13 can use this; I'mspecifically just tal king about the
14 nunbers that are reported in Shah.
15 A Mm hmm
16 Q And | think we're still not on the quite
17 sane page with respect to term nol ogy.
18 When we di scussed Levin, we tal ked about
19 how t here were 11,566 bait sequences, and under the
20 broadest definition you agreed with ne that that could
21 be 11,566 individual bait sets conprised of one bait
22 sequence each, correct?
23 A Yes. | believe that's correct.
24 Q So what I'masking is: Wth respect to
25 Shah, is it your opinion that under the broadest
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1 definition, there are 112 bait sets conprised of one
2 primer or bait sequence each? |Is that correct?
3 A. So | want to refer back to -- just to
4 make sure that |'mcharacterizing this the correct way
5 and using exactly the definition.
6 So ""Bait set,' as used herein, reflects
7 one or a plurality of bait nolecul es.”
8 |"mgoing to go up and I'mgoing to refer
9 back to the definition of "bait."
10 “"‘Bait,' as used herein, is a type of
11 hybri di zati on capture reagent. A bait nol ecule can be
12 a nucleic acid," and details a lot of different
13 approaches and different types of nol ecul es.
14 So if a bait is a type of nolecule --
15 wel | --
16 These definitions get very convol uted.
17 Q | think I"'m-- all I"'mtrying to dois --
18 and, again, I'mnot trying to stop you here, but |
19 want to just point us because | think we're getting
20 too far into the weeds. You nentioned that there were
21 28 pairs of PCR priners that are used in Shah,
22 correct?
23 A. There are actually 56 pairs of PCR
24 prinmers that Shah describes in that paragraph that we
25 had j ust di scussed.
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1 Q kay.

2 And it is your opinion, based upon the

3 par agraph we just discussed, that the definition of

4 "bait" in the patent covers PCR priners. That's your
5 opi ni on, correct?

6 A. Yes. | believe one could easily say that
7 a bait -- "As discussed in the claimconstruction

8 section, 'bait' is a nucleic acid nolecul e capabl e of
9 hybri di zati on with and capture of a target nucleic

10 aci d sequence and as such, enconpasses PCR priners."
11 Q Ckay.

12 So you agree with ne that your opinion is

13 that the definition of "bait," according to the '830

14 patent, includes PCR prinmers, correct?

15 A. The definition of "bait" in the '830

16 patent is vague, and it could include PCR priners.

17 Ri ght ?

18 One skilled in the art woul d understand
19 that PCR priners are designed with exactly the sane

20 desi gn principles and considerations one would use in
21 desi gning any kind of synthetic oligonucl eotide.

22 Q And | am not asking about the -- | am not
23 asking you to describe your opinion again. Al [I'm
24 trying to get at is this one sentence here --

25 A Yes.
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1 Q -- where you are stating under your -- in
2 your opinion "bait" enconpasses PCR priners, correct?
3 A Point ne to the --
4 Q Page 46.
5 A. kay.
6 Q Top of the paragraph it says "bait" -- as
7 di scussed in the claimconstruction section of your
8 declaration, "'bait' is a nucleic acid nolecul e
9 capabl e of hybridization with and capture of a target
10 nucl eic acid and as such, enconpasses PCR priners,"
11 correct? That's -- | read that correctly?
12 A. You read it correctly, yes.
13 Q And that is your opinion, correct?
14 A That is nmy opinion stated in this report.
15 Q And then you follow along to say that,
16 "Shah di scloses contacting a library tunor with 28
17 pairs of PCR priners.”
18 Do you see that?
19 A Yes, | do.
20 Q kay.
21 So is it your opinion that those 28
22 pairs, neaning 56 total PCR priners disclosed there,
23 are, in fact, 56 bait nol ecules, correct?
24 A. Using the definition of "baits," yes, one
25 skilled in the art woul d understand that those PCR
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1 prinmers could easily be, for exanple, biotinylated and
2 used to anplify and then capture different regions.

3 Q |"'mjust referring to the 28 pairs of PCR
4 prinmers that you state here that are disclosed in

5 Shah. Ckay?
6 And all I'mtrying to understand i s now
7 under your definition of "bait" and "priner" -- and

8 which I'mnot getting into the reasons why, but under

9 your definition, is that one bait set of 56 priners or
10 baits, or is that nultiple bait sets conprised of 28
11 prinmers, 10 prinmers? Do you have any specific nunber
12 of prinmers that conprise a single bait set?

13 A. Again, the definition of "bait set" in

14 the patent is sonewhat vague. Right? Are -- do we

15 have 56 -- sorry -- 112 distinct DNA nol ecul es, which
16 are capabl e of hybridizing? Yes. Do they represent
17 different classes of nmutations? Sone of them do, sone

18 of themdon't. Right?

19 What's very clear here is that Shah

20 descri bes a technol ogy that can be used to

21 characterize nmutation frequencies in other types of

22 genom c variation. Right?

23 SNPs. Sone are rare in a popul ation,

24 sone are common in a popul ation.

25 Taking this and trying to partition it
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1 i nto a bunch of vague classes is very, very difficult,
2 but if we ook at Table 3 in Shah, what Shah clearly
3 denonstrates is one can determne a w de range of
4 frequencies of nutation in an individual sanple, and
5 so applying the sinplest set of constraints, not
6 tal ki ng about all the other nutations they found,
7 I ncl udi ng phar macogenom c¢ nutations and others --
8 right? If we only look at Class 1 and Class 2, laid
9 out in Romanette No. (i) and Romanette No. (ii),
10 frequencies of nutation |ess than five percent and
11 greater than 10 percent, Shah describes a way of using
12 ol i gonucl eotides to detect and quantify those
13 mut at i ons.
14 Levin tells us that we can use baits to
15 capture a wde variety of different nutations, and
16 also tells us that we can adjust paraneters to change
17 the different representations.
18 So it's difficult for ne to say there are
19 two different baits or five different baits or 28
20 different baits or 112 different baits. The
21 definition is so vague.
22 But do we capture different classes and
23 different frequencies of nmutations and different types
24 of alterations? Yes. W do.
25 Can | tell you how many, of those 28, the
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1 different versions are? 1'd have to go and | ook at
2 each one individually.
3 There's a lot of different nutations that
4 have been described, but one skilled in the art woul d
5 under stand that what's disclosed here would all ow you
6 to quantify nmutations, would allow you to capture,
7 anplify, and sequence mutations of different classes
8 and different frequencies.
9 Q And in your declaration you have not yet
10 gone and actually tried to put those 28 priners into
11 different classes, correct?
12 A. | don't believe | did that because
13 there's no need to. Right?
14 All we have to do is say that there are
15 two or nore.
16 Q Ckay.
17 A. And we -- and, clearly, Shah describes
18 two or nore of the different classes which are
19 outlined in the '830 patent.
20 Q kay.
21 Let's take a break, and we'll see if
22 there's any w ap-up.
23 MR. RCSATO  Ckay.
24 THE VI DEOGRAPHER: W are going off the
25 record. The tine is 6:36 p.m
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1 (Short recess.)
2 THE VI DEOGRAPHER: W are back on the
3 record. The tinme is 6:41 p. m
4 M5. WANG So thank you, Dr. Quackenbush.
5 At this tine | have no further questions.
6 | wll just state on the record that
7 Foundation reserves the usual reservations, including
8 the right to call you back if, upon review of your
9 transcript, we believe your testinony was
10 I nsufficient.
11 THE W TNESS: Thank you.
12 M5. WANG Anything else from you,
13 Counsel ?
14 MR. ROSATO. Well, we'll probably take a
15 two-m nute break and figure out -- | nean, as far as
16 reserving right to call back, we would view this as
17 concluding, so | don't think there is any reservation
18 to be made, but, you know, we don't have to get into
19 t hat today.
20 But let's take a two-m nute break and
21 we'll figure out if we want to do any redirect.
22 THE VI DEOGRAPHER: We're goi ng off the
23 record at 6:42 p.m
24 (Short recess.)
25 THE VI DEOGRAPHER: Back on the record.
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The tine is 6:43 p. m

MR. ROSATO  Thank you, Dr. Quackenbush.

Thank you, Counsel. W have no further questions,

ei t her.

M5. WANG  Thank you.

THE VI DEOGRAPHER: W are -- we are off
the video record at 6:43 p.m, ending Media Unit No. 5

of 5 in the deposition of John Quackenbush.
Thank you and good ni ght.
(Ending time: 6:43 p.m)
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1 DECLARATI ON UNDER PENALTY OF PERJURY

2

3 I, the undersigned, declare under penalty of
4 perjury that | have read the entire foregoing

5 transcript of ny deposition or the sanme has been read
6 to ne, and the sane is true and accurate, save and

7 except for changes, corrections, additions or

8 del etions indicated by ne on the DEPCSI TI ON ERRATA
9 SHEET hereof, with the understanding that | offer
10 t hese changes as if still under oath.

11

12 Si gned on the

13 20 , at )
(Gty) (State)

14

15

16

17

JOHN QUACKENBUSH, PH. D.
18

19
20
21
22
23
24

25
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1 I, RONALD L. COOK, California CSR No. 13928,
2 Washington CCR No. 2523, RDR, CCRR, CRR, CCP, FAPR,

3 certify: that the foregoing proceedings were taken

4 before me at the time and place herein set forth; at

5 which time the witness was duly sworn; and that the

6 transcript is a true record of the testimony so given.
7 I further certify that the adverse party, GUARDANT

8 HEALTH, INC., was represented by counsel at the

9| deposition.

10 Witness review, correction and signature was

11 (x) by code. (x) requested.

12 I further certify that the depositon of

13 JOHN QUACKENBUSH, PH.D., occurred at the offices of

14 Wilson Sonsini, 701 Fifth Avenue, Suite 5100, Seattle,
15 Washington, on Wednesday, January 31, 2018 commencing

16 at 9:15 a.m. to 6:43 p.m.

17 I further certify that I am not financially

18 interested in the action, and I am not a relative or
19 employee of any attorney of the parties, nor of any of
20 the parties. |

21 Dated this 5th day of February, 2018.

22

. M el

RONALD L. COOK

24

25
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CHASE.

LITIGATION SERVICES

February 5, 2018

John Quackenbush, Ph.D.

c/o

Michael T. Rosato, Esq.

Wilson Sonsini Goodrich & Rosati
701 5th Avenue

Ste. 5100

Seattle, WA 98104-7036

Re: Guardant Health v Foundation Medicine

Deposition Of: John Quackenbush, Ph.D.

Taken On: 01/31/2018 Chase File No. 24426

Please be advised that the transcript in the above-referenced matter is available for reading and signature.

Unless instructed otherwise, the witness should complete the following steps within 35 days of the date of this

letter:

[ X ] Please contact our office to schedule the review of your printed original deposition in person or to schedule
the review of an electronic certified transcript online.

[ X ] If you would like to review your attorney's certified copy of the transcript (either printed or electronic), we
have enclosed an errata sheet for that purpose.

[ 1Enclosed you will find the original deposition transcript.

Read the certified transcript (either paper or electronic version provided by your counsel).
Note any corrections necessary on the errata page(s) only. Do not write on the transcript itself.
Write "No Changes" on the top of the errata page(s) if you do not wish to make any changes.
Obtain notarization if instructed by counsel.
Sign the bottom of the errata page(s).
Return the original transcript to the custodial party, if this was requested or you were instructed to do so.
Return the original errata pages and witness signature page to the custodial party.
Send a copy of the errata page(s) and witness signature page to:
Chase Litigation Services, 2300 E. Katella Avenue, Suite 300, Anaheim, CA 92806 -(800) 949-8044
e [f electronic documents are permissible in the applicable venue for this matter, you may instead submit a
scanned copy of the errata page(s) and witness signature page via e-mail to info@deposervices.com.
If you should have any questions relating to this matter, please do not hesitate to contact our office.

Sincerely,
Ronald L. Cook, Deposition Officer

Enc.
cc:  Sophie F. Wang, Esq.

Personalis EX2009.340



DEPOSITION ERRATA SHEET

CASE: Guardant Health v Foundation Medicine
WITNESS: John Quackenbush, Ph.D.
CHASE FILE NO.: 24426 DATE TAKEN: 01/31/2018

Page No. Line No. Change to:

Reason for change:

Page No. Line No. Change to:

Reason for change:

Page No. Line No. Change to:

Reason for change:

Page No. Line No. Change to:

Reason for change:

Page No. Line No. Change to:

Reason for change:

| declare under penalty of perjury that | have read the foregoing transcript of my
deposition testimony taken in the matter and on the date above, and that, with the
following exceptions, the same is a true record of the testimony given by me under oath
or affirmation.

Witness Signature: Date:
John Quackenbush, Ph.D.
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Page No. Line No. Change to:

Reason for change:

Page No. Line No. Change to:

Reason for change:

Page No. Line No. Change to:

Reason for change:

Page No. Line No. Change to:

Reason for change:

Page No. Line No. Change to:

Reason for change:

Page No. Line No. Change to:

Reason for change:

| declare under penalty of perjury that | have read the foregoing transcript of my
deposition testimony taken in the matter and on the date above, and that, with the
above exceptions, the same is a true record of the testimony given by me under oath
or affirmation.

Witness Signature: Date:
John Quackenbush, Ph.D.
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