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Parse Biosciences, Inc. v John Quackenbush, Ph.D.

10X Genomics, Inc. February 28, 2024
Page 2 Page 4
1 APPEARANCES 1 VI DEQGRAPHER V¢ are now on the
2 VEIL GOTHAL & MANGES, LLP 2 record. M nane is Jonathan Perry. ['ma
8 BY. EDMRD R REINES, ESQ 3 videographer retained by Lexitas.
4 201 Redwood Shores Parkway 4 This is a video deposition for the
5 Suite 400 N 5 Wited States Patent and Tradenark Cfice,
6 Redwood CGty, California 94065 6 before the Patent Trial and Appeal Board,
7 edwar d. rei nes@wi | . com 7 | PR No. 202300876.
8 (650) 802- 3000 8 Today' s date is February 28, 2024.
9 Appearing on behal f of the Petitioner, 9 The tine is approxi mat er 9:05 am
10 Parse Biosciences Inc. 10 V¢ are at the offices of Wil Gotshal
1 11 & Manges, 2001 M Street Northwest in
12 GROOMBRI DGE WJ BAUGHVAN & STONE, LLP 12 Wshl ngt on, D C
13 BY: MEGAN F. RAYMOND, ESQ 13 This is being taken in the matter of
14 JOSHUA REICH, ESQ (NY) 14  Parse Biosciences, |Incorporated versus 10x
15 801 17th Street NW 15  Genonics, |ncorporated.
16 Suite 1065 16 The nane of the witness is John
17 Washi ngt on, DC 20006 17 Qjackenbush Ph. D
18 megan. raymnd@r oonbr i dgewd. com 18 And woul d counsel present please
18 Joshua.rei ch@r oombri dgewu. com 19 introduce thensel ves and state whomthey
20 (202) 505-5878 20 repr esent .
21 Appearing on behal f of the Patent Owner, 21 MR REl NES; Ed Rei nes, Wi | ,
22 10x Genomics, Inc. 22 ot shal , Par se.
23 23 MS. RAYMOND:  Megan Raynond from
24 ALSO PRESENT: 24 Goonbridge Wi Baughman & Stone for 10x.
25  JONATHAN PERRY, Vi deographer 25 Wth nme is Josh Reich.
Page 3 Page 5
1 I NDEX 1 VIDEORAPHER  And the court reporter
2 2 is Hizabeth Kondor, also with Lexitas.
3 WTNESS PAGE 3 Vul d you pl ease swear in the
4 JOHN QUACKENBUSH, Ph. D. 4 W t ness.
5 EXAM NATI ON BY MR REI NES 5 5 JOHN QUACKENBUSH Ph D,
6 EXAM NATI CN BY 5. RAYMOND 209 6 having been first duly sworn, testified as
7 FURTHER EXAM NATI ON BY MR RElI NES 214 7 foll ows;
8 8 EXAM NATI ON BY MR REINES:
° 9 Q Pl ease state your nane for the
10 10 record.
11 EXHI BI TS SHOWN TO THE W TNESS 11 A M nane | S \]Ohn QJaCkenbUSh,
12 PAGE 12 QUAGCKENBUSH
13 Exhibit 1001 - 10,155,981 Patent........... 66 13 Q You under st ood t hat today' s
14 Bxhibit 1002 - Declaration of G Cooper....157 14  deposition is to address your opinions given in
15 Exhi bit 1003 - Linnarsson Reference........ 82 15 this case?
16 Exhibit 1004 - MC oskey Reference......... 91 16 A YES, | dO.
17 Exhibit 1016 - 10x Genonics' 17 Q And you did your best to prepare for
18 Opening Brief.............. 195 18 the deposition; is that correct?
19 (NOT ATTACHED) 19 A Yes, | did.
20 20 Q Wiat did you do?
21 21 A | reviewed the docurment cited in ny
22 22 report, the expert report. | had a neeting
23 23 yesterday with the attorneys representing 10x,
24 24 and had, | believe, one short phone or Zoom
25 25 conference with Josh on Friday and then a
www. LexitasLegal.com/Premier Lexitas 888-267-1200 Pages 2-5
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Page 6 Page 8
1 half-hour Zoom conference with hi mon Mnday. 1 sonetine after Dr. Cooper's report, | believe
2 Q How much tine have you invested in 2 after his deposition, although | don't know
3 being prepared for the deposition? 3 exactly when, because this report is a response
4 A So | was here nost of the day 4 to Dr. Cooper's report in this PTAB matter.
5 yesterday. And then spent sone tine over.the. 5 Q Wien you started working on your
6 weekend and time in the week |eading up. | 6 opinions in this case set forth in your
7 don't know exactly how | ong. 7 declaration, did you have the Cooper deposition
8 Q Mre or less than 30 hours? 8 transcript?
9 A Probably less, but |I'd have to | ook. 9 A | don't recall exactly when | started
10 Q Mre or less than 20 hours? 10 working. | don't recall when Dr. Cooper was
11 A Probably more, but, again, |I'd have 11  deposed.
12 to take a | ook. 12 In putting this together, | did have
13 Q So your best estimate currently 13 access to Dr. Cooper's deposition transcript,
14 sitting here nowis that you spent about 20, 30 |14 but | don't know at what point | received it in
15 hours preparing for the deposition; is that 15 the process.
16 correct? 16 Q If you turn to page 7 of your
17 A That's a reasonabl e guess, but the 17 declaration, please.
18 exact tally, | don't know. 18 And do you see the section on
19 VIDECGRAPHER O f the record at 19 "Chviousness" setting forth the legal standard?
20 9: 10. 20 A Yes, | do.
21 (OFf the record.) 21 Q Were did you receive this
22 VIDECCRAPHER  (On the record at 9:11. |22 information?
23 BY MR REINES 23 A So I'mnot an attorney or a patent
24 Q 1"d like to show you Exhibit 2013, 24 agent, and so | was instructed as to the neaning
25 which is your declaration. 25 of obviousness by the attorneys representing
Page 7 Page 9
1 How much tine did you expend 1  10x.
2 preparing the opinions in this declaration and 2 Q Wen did that happen?
3 the declaration itself? 3 A | don't recall the exact date. It
4 A Sitting here today, | couldn't tell 4 happened early in our discussions.
5 you. 5 Q Vs this after you received the
6 Q Wiat' s your best estinate? 6  Cooper report?
7 A | don't know Probably nore than 40 7 A | don't recall exactly when. |'ve
8 hours, but | couldn't tell you. 1'd have to 8 worked as an expert w tness a nunber of times
9 look back at ny records. Alot of this cane 9 and I'mfaniliar with the concept of
10 together at a very busy tine of year. 10 obviousness, in anticipation. But this
11 Q Wien did you first receive the 11 particular set of instructions reflect the
12 assignnment to work on this declaration? 12 instructions and infornation | was provided by
13 A | don't recall the exact date. 13 the attorneys from G oonbri dge.
14 Q Wat's your best estimate? 14 Q Wat was the assignnent that you
15 A | couldn't give you an estimate. | 15 received in this case?
16 really don't know 16 A So Dr. Cooper had filed a notion
17 Q Vs it in 2023? 17 before the PTAB, and | was asked to respond.
18 A It was al most certainly at sone point |18 So now t hi nking back, | nmay have
19 in 2023. 19 subnitted earlier declarations. | don't recall
20 Q Vés it before or after the summer of 20 -- 1 don't recall the earlier work | did, but
21 2023? 21 the assignnent for this report in particul ar was
22 A So | was contacted by the attorneys 22 aresponse to Dr. Cooper's report that was filed
23 in QGoonbridge and asked if | would be willing 23 before the PTAB.
24  towork on this. | really started working on 24 Q And in terns of how you responded in
25 this report, though, after Dr. Cooper's -- 25 terns of what portions of Dr. Cooper's report
www.LexitasLegal.com/Premier Lexitas 888-267-1200 Pages 6-9
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Page 10 Page 12
1 you contested and the basis for contesting it, 1 the attorneys?
2 was that fromyou or was that fromthe 2 A I'mnot sure | understand the
3 attorneys? 3 question.
4 A So | had the opportunity to read 4 Q Wre there any limts? |s there
5 through Dr. Gooper's report to try to_understand | 5 anything that you wanted to include or paths you
6 it tothe best of ny ability, given what he was 6 wanted to followthat you were told not to?
7 presenting; to read over the patents since he 7 A No.
8 was stating that elenents of the patent were 8 Q And who deci ded whi ch part of
9 rendered obvious; to look at the references that 9 Dr. Cooper's report you woul d be contesting and
10 Dr. Cooper cited. And then | had a series of 10  which you woul dn't be contesting?
11 discussions with the attorneys about the 11 MS. RAYMOND:  (bj ecti on.
12 different theories that Dr. Cooper had presented |12 | just caution the witness not to
13  about the obviousness of the patent given the 13 reveal the substance of communications wth
14 references that he cited. 14 the attorneys in preparing this report.
15 Q In terns of how you responded to 15 A So I'mnot sure -- I'mnot sure what
16 Dr. Qooper's report regarding what you contested |16 you're asking.
17 and the basis for contesting it, did that cone 17 | don't contest Dr. Cooper's current
18 fromyou or did that cone fromthe attorneys? 18 enpl oynent or where he's working. It was really
19 M. RAYMOND: (bjection. | just 19 looking at the substantive argunents he nade
20 caution the witness not to reveal the 20 that | tried ny best to respond to.
21 subst ance of conversations with attorneys. 21 Q Wio deci ded whet her you cont est ed
22 A It arose during discussions with the |22 particular substantive argunents nmade by
23 attorneys about what was represented in 23 Dr. Cooper or not?
24  Dr. Cooper's report. V¢ spent a lot of tine 24 A | believe we responded to all the
25 trying to figure out together what Dr. Cooper 25 substantive argunents that Dr. Cooper advanced.
Page 11 Page 13
1 neant when he advanced certain ideas. There are | 1 Q Ckay.
2 places in his report that we struggled to try to | 2 Dr. Cooper's report includes a nunber
3 make sense of. 3 of opinions, correct?
4 Q So you didn't understand Dr. Cooper's | 4 A You might characterize it that way.
5 theories in total, correct? 5 Q There's -- Dr. Cooper's report has
6 M5, RAYMOND: (bjection to form 6 opinions with bases and grounds in it, correct?
7 A I wouldn't characterize it that way. 7 A That is correct, yes.
8 To the best of ny ability, | anal yzed what 8 Q Ckay.
9 Dr. Cooper presented. There are places where 9 And sone of themyou contest and sone
10 Dr. Cooper seens to |eave things out, and so, to |10 of themyou don't contest, right?
11 the best of ny ability, | tried to respond to 11 A | don't recall grounds that we didn't
12 that. 12 -- or argunents that Dr. Cooper nade that |
13 And in preparing ny responses, | 13 didn't contest. If you'd like to point me to
14 actually looked at a variety of different 14 those in Dr. Cooper's report, |'d be happy to
15 alternatives and presented those in different 15 refresh ny nenory.
16 subsections of round 1 as | really tried to go 16 Q Ckay.
17  through and understand the potential argunents 17 So you think it may be that you
18 that Dr. Cooper was naking. 18 contested every point that Dr. Cooper nmade in
19 Again, there are places where 19 his report?
20 Dr. Cooper | think has inconplete 20 A Again, | don't have Dr. Cooper's
21 representations of how certain references 21 report in front of me. | think | responded to
22 including Linnarsson and Md oskey night be 22 the substantive argunents that Dr. Gooper nade.
23 conbi ned. 23 Q M/ question is, do you believe you
24 Q Vs there any constraint put on you 24 contested every point, substantive point made by
25 in how you responded to Dr. Cooper's report by 25 Dr. Cooper?
www.LexitasLegal.com/Premier Lexitas 888-267-1200 Pages 10-13
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Page 14 Page 16
1 M. RAYMOND: (bjection to form 1 | respond to Dr. Cooper's argunents
2 A Sitting here today, | don't know what 2 about obviousness, which were |argely
3 you woul d characterize as a substantive point 3 conbinations of two references, a Linnarsson
4 that | didn't respond to. And | believe I 4 patent and an article by Md oskey. And then
5 reserved ny right to respond to -- to_amend ny 5 wthregard to claim5, those two references and
6 report if there was anything that | m ssed. 6 an article by Hig.
7 Q I's there any aspect of Dr. Cooper's 7 Q Please try to answer ny question.
8 substantive anal ysis w th which you agreed? 8 Wat did you do to investigate
9 A If you can point ne to different 9 whether there were objective indicia supporting
10 places in ny report where | stated that, 1'd be |10 your position?
11  happy to discuss it. 11 MS. RAYMOND. (bjection. Asked and
12 There are -- you know, | don't know 12 answer ed.
13  what you woul d consider substantive and pl aces 13 A So | believe | answered that question
14  where you believe | didn't contest Dr. Cooper's |14 to the best of ny ability -- or to the best of
15  opi ni ons. 15 ny recoll ection.
16 Q Ckay. 16 | didn't provide any opinions here
17 So you're not confortable saying that |17 about objective indicia. | don't believe
18 there's any point of substance that you agree 18 Dr. Qooper offered any opinions regarding
19 with Dr. Cooper on without going through your 19 objective indicia.
20 report? 20 Q D d you do anything to investigate
21 M5. RAYMOND: (bjection to form 21  whether there were objective indicia supporting
22 A I don't understand what you consi der 22 10x?
23 to be of substance, and so | really can't 23 A | don't believe -- | think | answered
24 provide you with an informed opinion. 24 the question twice. | don't believe | provided
25 | believe | responded to Dr. Cooper's |25 any opinions in ny report regarding objective
Page 15 Page 17
1 substantive argunents and provided grounds for 1 indicia. M report was a response to
2 ny analysis. 2 Dr. Cooper, and | don't believe Dr. Gooper
3 Q And the reason you can't answer ny 3 hinself offered any opinions regarding that.
4 question is because you don't understand what | 4 Q The reason why, as the patent owner,
5 mean by "substance"; is that correct? 5 you didn't include objective indicia opinions in
6 A You coul d have -- you coul d consi der 6 your report is because Dr. Cooper didn't; is
7 some things substantive. | don't know -- | 7 that what you're saying?
8 don't know what you're considering. 8 A | was responding -- as | said
9 Q Al right. 9 earlier, | was responding to Dr. Cooper's
10 If you turn to paragraph 19 of your 10 argurents about the obvi ousness and validity of
11  report. 11 the '918 [sic] patent. And | don't believe
12 Do you have that in front of you? 12 Dr. Qooper provided any argunents that | needed
13 A | do, yes. 13 to respond to.
14 Q You understand that these are the 14 Q I's that the reason why you didn't --
15 four factors that are the part of the 15 well, let ne ask you this. Try to answer as
16  obviousness deternination? 16 directly as you can.
17 A Yes, that's ny understanding. 17 D d you investigate whether there was
18 Q And in terns of the fourth factor, 18 objective indicia of nonobvi ousness supporting
19 objective indicia, what did you do to 19 your position since you listed that as one of
20 investigate whether there was objective indicia |20 the four factors used to nake an obvi ousness
21  supporting your position? 21  determnation?
22 A So to the best of ny recollection, | 22 A So ny assignnent in preparing this
23 didn't offer any opinions on objective indicia. 23 report was to respond to Dr. Cooper's opini ons
24 | don't believe Dr. Cooper provided any 24  that he had provided in his report. | don't
25 argunents regarding that. 25 believe Dr. Cooper provided any objective
www.LexitasLegal.com/Premier Lexitas 888-267-1200 Pages 14-17
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Page 18 Page 20
1 indicia argunents. And so in not responding -- 1 all the notions that have been filed and the
2 innot having to respond to those, | sinply 2 briefs that have been filed before the PTAB.
3 didn't include those in ny report and didn't 3 | can tell you that ny assignment was
4 spend tine investigating them 4 torespond to Dr. Cooper, and | don't believe
5 Q If you turn to paragraph 23,..do you 5 Dr. Cooper provided any opinions regarding the
6 see where you state, "...the Board nust consider | 6 objective indicia.
7 objective 'indicia or factors..." 7 I'd be happy to look at his report if
8 A Yes. 8 you provide it to me and see if he does provide
9 Q And do you see where you say, "The 9 those opi ni ons.
10 presence of such factors is evidence of 10 Q In terns of who has the burden of
11 nonobvi ousness" ? 11 going forward on objective indicia, you
12 A Yes. 12 understand that that's the party that is the
13 Q And given that you stated that the 13 patent owner?
14 board nust consider objective indicia of 14 A | don't know who carries what burdens
15  nonobvi ousness, how cone you didn't even 15 in what circunstances.
16 investigate that? 16 Q Do you understand that if the patent
17 A So | believe the attorneys 17 owner wants to rely on objective indicia of
18 representing 10x may have presented that in 18 nonobvi ousness, that it needs to present
19 their own briefs. 19 evidence of that? Do you have at |east that
20 Again, ny assignment was not to 20  under st andi ng?
21 provide a conprehensive analysis but really to 21 A | would assune that if a party wanted
22 provide a conprehensive response to Dr. Cooper's (22 torely on sone criteria, they would have to
23 allegations of obviousness. So given the fact 23 provide that. But, again, |'mnot a patent
24 that Dr. Cooper didn't present any argunents 24 attorney or patent agent.
25 about objective indicia, | had nothing to 25 Q Are the clained inventions of the
Page 19 Page 21
1 respond to. 1 '981 patent commercially successful ?
2 Q In other cases where you were 2 MS. RAYMOND:  (hjection. Scope.
3 responding to an obvi ousness anal ysi s, you've 3 A So | haven't done an anal ysis of the
4 presented opinions regarding objective indicia, 4 '918 [sic] patent. | don't knowif 10x clains
5 correct? 5 they're practicing the invention of the '918
6 A | may have. It woul d depend on the 6 [sic] patent. | didn't provide an opinion about
7 case. |'ve rendered opinions about obviousness 7 that, and |'mnot prepared to offer an opinion
8 both in district court and before the PTAB and | 8 today.
9 don't recall -- | don't recall all the 9 Q Ws there a long-felt need for the
10 circunstances in which | provided those 10 clainmed inventions of the patent-in-suit?
11 opini ons. 11 MS. RAYMOND: (hjection. Scope.
12 Q M/ question wasn't about all the 12 A | didn't provide any opinions about
13 circunstances. 13 that, and I'mnot prepared to offer an opinion
14 In fact, you have given objective 14 today.
15 indicia testinony in response to an obviousness |15 Q Do the clained inventions of the
16 report, correct? 16 patents-in-suit -- can you identify any
17 A | alnmost certainly have. |t would 17  unexpected results offered by the claimed
18 depend on the circunstances whether or not | 18 inventions of the patent --
19 believe it was necessary. 19 M5. RAYMOND:  (bj ection. Scope.
20 Q And did you reach a concl usion here 20 Q -- of the '981 patent?
21 it was unnecessary to consider objective 21 A | haven't perforned that analysis,
22 indicia? 22 and I'mnot prepared to of fer an opinion today.
23 A I wouldn't say it's unnecessary. 23 | haven't forned that analysis in the context of
24  Again, the PTABis likely to consider that in 24 this matter.
25 evaluating the '918 [sic] patent. | don't know |25 Q Are you aware of any -- can you
www.LexitasLegal.com/Premier Lexitas 888-267-1200 Pages 18-21

PARSE EX. 1057.007



Parse Biosciences, Inc. v
10X Genomics, Inc.

John Quackenbush, Ph.D.
February 28, 2024

Page 22 Page 24
1 identify any copying of the clained inventions 1 MS. RAYMOND: (bjection to the form
2 of the patents-in-suit? 2 A M/ understanding is that the board --
3 M. RAYMOND:  (bj ection. Scope. 3 that this is part of what the board is required
4 A Again, | have not done that analysis 4 to do.
5 inthe context of the natter we're discussing. 5 Again, I'mnot an attorney. | don't
6 today, and I'mnot prepared to provide an 6 know what other argunents have been made in this
7  opinion. 7 case about the objective indicia. So | was
8 Q Can you identify any praise by those 8 asked to respond to Dr. Cooper's argunents, and
9 inthe field for the clained inventions? 9 those are the responses that are contained in ny
10 M. RAYMOND:  (bj ection.  Scope. 10 report and that |'mhappy to discuss today.
11 A So | don't believe Dr. Cooper offered |11 Q Pl ease focus on ny question.
12 any opinions for nme to respond to. | didn't do |12 Wio made the decision that you
13 that analysis in the context of the natter we're |13 weren't to include objective indicia supporting
14  discussing today, and |'mnot prepared to of fer 14 the nonobvi ousness of the patent in your report?
15 any opini ons now. 15 M5. RAYMOND: (bjection. Form
16 Q Have you ever seen a patent 16 A So | worked with the attorneys from
17  chal l enger include objective indicia analysis in |17 Goonbridge, who are representing 10x, in
18 their opening report? 18 preparing ny report. And in doing that, ny
19 A To the best of ny recollection 19 assignnent was to respond to Dr. Cooper's
20 sitting here today, | don't know 20 argurents, which | believe | provided a ful sone
21 Q Can you identify any instance where 21 response in the report, and I'mhappy to discuss
22 you've ever seen that? 22 those.
23 A | haven't |ooked back at other 23 Q And as to whether or not objective
24 nmatters that |'ve been involved in, and so | 24 indicia of nonobviousness were part of the
25 couldn't give you an informed answer. 25 response to Dr. Cooper's opinions included in
Page 23 Page 25
1 Q Dd you investigate whether there was | 1 your report, whose decision was that?
2 along-felt need for the clained inventions? 2 A | don't know if there were responses
3 A | believe | answered that question. 3 ornot. I'mnot aparty to all of the docurents
4 M assignnent here was to respond to 4 that have been filed in this case. | was asked
5 Dr. Cooper's argunents. | don't believe | did 5 torespond to Dr. Cooper's theories about
6 that analysis, and it doesn't appear in ny 6 obviousness and those are what | provided in ny
7 report, so |'mnot prepared to offer an opinion 7 report that |'mhappy to discuss.
8 today. 8 Q Wio nmade the determination that
9 Q Do you believe that objective indicia | 9 including objective indicia of nonobvi ousness
10 of nonobviousness, if they existed, would be an |10 was not a part of the response to Dr. Cooper's
11 appropriate response to the opinions provided by |11 opinions --
12 Dr. Qooper? 12 M. RAYMOND: (hjection to form
13 MS. RAYMOND. (hjection. Scope. 13 Q -- for your declaration that you
14 A So you're asking me to render what | 14 prepared?
15  believeis alegal opinion. |'mnot prepared to |15 Ms. RAYMOND: (bjection. Form
16 do that. 16 And | caution the witness not to
17 | provided a pretty conprehensive 17 reveal privileged conversations.
18 analysis of Dr. Cooper's report, and |'m happy 18 A So in preparing ny report, | worked
19 to discuss those opinions | rendered wth you 19 with the attorneys fromQoonbridge. We
20 today. 20 carefully anal yzed Dr. Cooper's report, the
21 Q Wio nade the decision that you 21 patents and a nunber of other docunents that are
22 weren't including objective indicia and an 22 citedinny report and arrived at the opinions
23 objective indicia analysis in your report when 23 that 1've set out here.
24  you state, "The Board nust consider certain 24 Q Vs it outside the assignnment that
25 objective 'indicia..."? 25 you were given in this case to consider
www.LexitasLegal.com/Premier Lexitas 888-267-1200 Pages 22-25
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Page 26 Page 28
1 objective indicia of nonobvi ousness? 1 Again, | don't know all the argunents
2 A | believe that ny response and ny 2 that have been presented in this case and don't
3 assignnment was to respond to Dr. Cooper, and I 3 know whether this has been addressed in ot her
4 believe ny response is very thorough and 4  areas.
5 conplete and demonstrates that Dr. Gooper.'s 5 | provided a ful sone response to
6  opinions about obviousness are incorrect. And 6 Dr. Cooper's theories, and |'mhappy to discuss
7 1'd be happy to discuss those today. 7 those with you today.
8 Q Vs it inside or outside your 8 Q Can you identify any teachi ng anay
9 assignnent in this case to consider objective 9 fromthe claimed invention in the suit fromthe
10 indicia of nonobvi ousness? 10 literature or prior art?
11 M5, RAYMOND: (bjection. Form 11 MS. RAYMOND: (bjection. Form
12 A I nmet with the attorneys from 12 A I"'mnot sure what specifically you're
13 Qoonbridge. M assignment was to respond to 13 referring to. |If you can point me to places in
14 Dr. Cooper. And | believe | provided a fulsone |14 ny report where | tal k about teaching away, 1'd
15 response, and |'d be happy to discuss the 15 be happy to refresh ny nenory.
16 response that's included in ny report. 16 Q Ckay.
17 Q Can you state one way or the ot her, 17 If you turn to paragraph 23.
18 answering as specifically as you can, whether 18 A Sure.
19 considering objective indicia of nonobviousness |19 Q And you list as one of the objective
20 was inside or outside your assignnent inthis 20 indicia of nonobviousness that the board nust
21 case? 21 consider is whether there's teaching anay. And
22 M5, RAYMOND: (bjection. Form 22 then you wote, "(...e.g., literature telling
23 A I was asked to respond to 23 persons of skill not to do sonething that woul d
24 Dr. Cooper's theories about obviousness. | 24  be required by the clains),..."
25 believe | provided a conpl ete and thorough 25 Do you see that?
Page 27 Page 29
1 analysis of Dr. Cooper's theories. And I 1 A Yes, | do.
2 believe what | have here is a ful some response. 2 Q Can you identify any teaching anay?
3 And I'mhappy to discuss what | included in ny 3 A | don't recall. |If you can point me
4 report. 4 toplaces in ny report where | discuss teaching
5 Q Can you answer ny question directly? 5 away, |'mhappy to refresh ny nenory.
6 A | believe I've answered your question | 6 Q Do you have an opi ni on here one way
7 miltiple tines. 7 or the other whether there is teaching away as
8 I was asked to respond to 8 an objective indicia of nonobvi ousness?
9 Dr. Cooper's assertions about the '918 [sic] 9 M5. RAYMOND: (bjection. Form
10 patent and | believe -- or, sorry, '981, | may 10 A | don't recall rendering such an
11  have said '918 previously too -- the '918 [sic] 11 opinion. |f you can point ne to places in ny
12 patent and | believe | provided a ful sone 12 report where | offered such an opinion, I'd be
13 response. 13 happy to refresh ny nenory.
14 Q Wy did you include in your report 14 Q D d you investigate whether there was
15 that objective indicia was part of the 15 a teaching away fromthe clained inventions?
16  obviousness analysis and that the board nust 16 Ms. RAYMOND:  (bjection. Form
17 consider it if you didn't include any such 17 A | was asked to respond to
18 analysis in your report? 18 Dr. Cooper's assertions about obviousness. To
19 A In the section on obvi ousness, | was 19 the extent that Dr. Cooper rendered or offered
20 trying to include as conpl ete an understandi ng 20 any opinions, | responded to those regarding
21 as necessary -- as conplete an understanding as |21 teaching away. And if it does appear in ny
22 possible, given the fact that 1'mnot an 22 report, if you'd point me to them I'd be happy
23 attorney or a licensed patent agent. And so | 23 to discuss themwith you.
24 believe this is a reasonabl e sunmmary of what the |24 Q Do you renenber investigating whet her
25 criteria are. 25 there was the objective indicia of teaching awnay
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1 inthe prior art fromthe clained inventions? 1 either ny definition or Dr. Cooper's definition
2 M. RAYMOND:  (bj ecti on. 2 and also that | had supervised peopl e as of 2009
3 Q b d you investigate that fromyour -- 3 who had the relevant opinion of either one.
4 based on your nenory? 4 In terns of overall know edge and
5 MS. RAYMOND: (hjection to_form 5 understanding, | didn't see a great difference.
6 A Sitting here today, what | was asked 6 And so essentially at the end of the day, |'ve
7 todo was torespond to Dr. Cooper's argunents. 7 applied both definitions. And the opinions I
8 And so !l don't recall offering such opinions in 8 set forth are consistent with those.
9 nyreport. If you'dlike to point ne to those, 9 Q You believe that you qualify as a
10 1'd be happy to refresh ny nenory. 10 person of skill in the art in 2009 under
11 Q If you turn to paragraph 25, please. 11 Dr. Cooper's definition; is that correct?
12 A Al right. 12 A So | took the opportunity to | ook
13 Q Interns of the skill level in the 13  back at Dr. Cooper's multiple definitions. So
14 art, you addressed that in paragraph 25; is that |14 he lists people with both a naster's degree or
15 correct? 15 Ph.D, as well as people with -- individuals
16 A Twenty-five and 26. 16 with a bachel or's degree, periods of experience,
17 Q And you formed your anal ysis, 17 fanliarity with a variety of different
18 basically, under the skill level in the art 18 techniques. And then also | |ooked back at ny
19 identified by Dr. Gooper and the skill level in |19 definition, and as | state in paragraph 6, well
20 the art identified by you; is that correct? 20 before August 2009, ny level of the skill in the
21 Vell, let me nake it easier. Doyou |21 art was at least that of a person of ordinary
22 see at the end, you say, "M opinions woul d not 22 skill inthe art. So, yes, | do.
23 change if | applied that definition of a person |23 Q Were the answer is just "yes," you
24 of skill"? 24 don't -- you know, please try to be as concise
25 Do you see that? 25 as you can. You don't need to give long, you
Page 31 Page 33
1 A Yes, | do. 1 know, just verbiage if the answer is "yes."
2 Q Ckay. 2 In paragraph 26, you state that you
3 And there, you're referring to 3 would have qualified as a person of skill in the
4 Dr. Cooper's definition;, is that right? 4 art under Dr. Cooper's definition in 2009; is
5 A S -- 5 that right?
6 Q I"mjust asking. There will be a 6 A Yes. | would have qualified under
7 broader question in a mnute. But |'mjust 7 both ny and Dr. Cooper's definition.
8 asking you now, when you say, "M/ opinions would | 8 Q And before August 2009, were you
9 not change if | applied that definition of a 9 famliar with the tools, method and techni ques
10 person of skill," you're referring to 10 listed as 1 through 6 in your report on page 10?
11  Dr. Cooper's opinion? 11 A So what's listed as 1 through 6 are a
12 A Here, specifically, when | say "that 12 part of Dr. Cooper's criteria, and | was
13 definition," I'mapplying to -- I"'mreferring to |13 faniliar with those as of August 2009.
14  Dr. Cooper's definition. 14 Q And what was your know edge of
15 Q Ckay. Al right. Thank you. 15 pol ynucl eotide tagging as of before August 2009?
16 And in order to determine that there |16 A Wul d you |ike a conprehensive revi ew
17 woul d be no difference, you perforned the 17 of ny work prior to 2009.
18 obviousness anal ysis both under -- fromthe 18 Q If you could just describe what you
19 vantage point of your level of skill in the art 19  knew about pol ynucl eotide taggi ng as a person
20 and Dr. Cooper's; is that correct? 20 skilled in the art as of August 2009 time
21 A Sol initially applied ny definition. |21 period.
22 | also |ooked at Dr. Cooper's definition. 22 M. RAYMOND: (hjection to form
23  Recognizing that as of 2009, | had at least the |23 A M/ Ph.D. was in theoretical physics.
24 skill and experience and training of a person of |24 | worked for two years as a postdoctoral fellow
25 ordinary skill inthe art that woul d match 25 in physics.
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1 In 1992, | received a five-year 1 Q Wen you refer to this zip coding,
2 fellowship to work on the Human Genone Proj ect. 2 was the nol ecul ar barcoding at Stanford in the
3 | began ny career at the Salk Institute in 3 1990s, was that pol ynucl eotide barcodi ng?
4 San Diego. A the Salk, | went intothe lab and | 4 MS. RAYMOND: (bjection to form
5 threwnyself intolearning all the |aboratory. 5 A It woul d depend on how you descri be
6 techniques, starting with things like PCR so 6 pol ynucl eoti de barcoding or pol ynucl eoti de
7 that's an anplification technol ogy; DNA 7 tagging. The tags were pol ynucl eoti des.
8 sequencing; ligation and prinmer detection, the 8 Q The tags thensel ves or they were part
9 use of tags. And there are a variety of 9 of polynucl eotides?
10 different types of tags that one can use to 10 Ms. RAYMOND: (bjection to form
11  overcone anplification bias that woul d incl ude 11 A It"s going to depend on how you
12 things like universal priners or single primers, |12 define pol ynucl eotide tagging. They were
13  ways of tagging different pol ynucl eotides, and 13 polynucl eotides that were used as tags.
14 we can discuss about radioactive tags, 14 Q b d you have any awareness of
15 fluorescent tags, other tags like biotin, mass 15 pol ynucl eotide tagging i n whi ch random bar codes
16 tags that people have used. |'mnot providing 16 were added to pol ynucl eotides prior to August of
17  an exhaustive list. 17 2009?
18 And then in the early 2000s, people 18 MS. RAYMOND: (hjection to form
19 were very interested in analyzing, while | was 19 A So woul d you repeat the question,
20 at the Dana-Farber Cancer Institute, circulating |20 pl ease?
21 tunor cells and began to becone famliar with 21 Q Yes.
22 techniques that -- 22 \®re you aware of pol ynucl eoti de
23 (Reporter clarification.) 23 tagging using random barcodes added to
24 A At the Dana-Farber Cancer Institute, 24 pol ynucl eotides prior to August 2009?
25 people were interested in analyzing circulating |25 M5. RAYMOND: (bjection to form
Page 35 Page 37
1 tunor cells. And so | becane famliar with 1 A So in paragraph 31 of ny report, |
2 nethods that had been devel oped in the early 2 actually respond to an argunment Dr. Cooper nakes
3 2000s for doing that. 3 about claiml of the '918 [sic] -- or '981. |
4 So ny background with all of this 4  Kkeep on saying '918 [sic], and | apol ogi ze --
5 really extends back to the start of ny career in | 5 '981 patent that |'ve called out in a box on
6 the biological sciences in 1992. And | can 6 page 15. And that passage in the patent that
7 probably even cone up with exanpl es before that. 7 Dr. Cooper cites relates to, and |'mquoting ny
8 Q bd | have any experience wth 8 report, "...a technique known as 'multiplex'
9 ol ecul ar barcoding as a nmeans for 9 sequencing in which individual DNA sanples (from
10 polynucl eotide tagging prior to August 2009, you |10 distinct bulk sources) are |abeled wth
11 personal | y? 11  sanpl e-specific nol ecul ar barcodes (or 'sanple
12 M. RAYMOND: (hjection to form 12 bar codes') during library construction,
13 A So one woul d have to ook at howone |13 nultiplex sanple libraries are pooled and
14 woul d describe nol ecul ar barcoding. Wen | was |14 sequenced (referred to as 'multiplex
15 at the Stanford Human Genone Center in the late |15 sequencing') and the resulting data
16  1990s, Ron Davis and sone of his post-docs and 16  'demul tiplexed to group sanpl e-specific
17 students had been devel oping what they called, | |17 sequences bhased on their bar codes."
18 believe, a zip code array in which they were 18 So there are barcodi ng techni ques
19 tagging yeast cells to track those yeast cells. 19 that have been used for multiplex sequencing,
20 And those tags represented what would call a 20 sone of those may have involved | believe you
21 nol ecul ar barcode. 21 referred to as random barcodes, but the use of
22 | believe there's literature that 22 barcodes frommltipl ex sequencing was wel |
23 exists describing that and so -- and describing |23 known in the art before 2009.
24 other approaches. So |'mfamliar with 24 Q And in terns of what you knew, how
25 nol ecul ar barcoding as a type of tagging. 25 coul d you acconplish pol ynucl eotide tagging with
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1 barcodes prior to August 2009, what were the 1 those methods that are included in ny report.
2 nethods -- 2 Q G her than PCR can you, sitting here
3 A There were a variety -- 3 now identify any other known techni que as of
4 Q -- that you knew of ? 4 August 2009 for pol ynucl eoti de barcodi ng?
5 A There were a variety of different . 5 M5, RAYMOND:  (bj ection to formand
6 nethods that people used. This type of 6 scope.
7 mltiplex tagging that |'mreferring to here in 7 A | mentioned earlier the work that Ron
8 paragraph 31 was largely acconplished in the 8 Davis and his col |l eagues had done in tagging
9 library preparation steps fromlllunmna since a 9 yeast, and they used nol ecul ar reconbination
10 lot of the sequencing that was done at the tine |10 yeast.
11 was on |llumna sequencers. But each of the 11 So there were a variety of different
12 technol ogy conpanies, at |east the najor 12 ways that people could performthis. It would
13 players, Illunina Applied B osystens, who had 13 depend on the application and the particul ar
14  the solid sequencer. | believe the 454 was 14 goals. Those that are relevant to responding to
15 still providing sequencing technol ogy. To the 15 Dr. Cooper's argunents are presented in ny
16 best of ny recollection, they all had miltiplex |16 report.
17  sequencing tech capabilities that relied on 17 Q The second techni que that you say you
18 sanple barcodes. And there were a variety of 18 were famliar with as of August of 2009 was
19 different ways that those coul d be introduced. 19 anplification.
20 They could include -- and it would 20 Wiat did you know about anplification
21 depend on the application and how they were 21 as atool for nucleic acid analysis in August
22  used. They could be introduced by PCR  They 22 2009?
23 could be introduced in a variety of different 23 Ms. RAYMOND: (bjection to formand
24 ways. 24 scope.
25 Q QG her than PCR what other ways were |25 A By August of 2009, | personally had
Page 39 Page 41
1 there that you were aware of prior to August 1 probably done tens of thousands, if not hundreds
2 2009 to add barcodes to pol ynucl eoti des? 2 of thousands of PCR anplifications. So |I'm
3 M5, RAYMOND: (bjection to form 3 famliar with many different PCR techniques and
4 A I would have to | ook back and refresh | 4 variations; isothermal anplification,
5 ny menory as to the breadth and scope of those. 5 anplification -- a variety of different
6 | don't believe that | needed to really | ook 6 anplification techniques like MDA | can't tell
7 back at all the possible ways of introducing 7 you exactly when all of these were invented or
8 pol ynucl eoti des because Dr. Cooper doesn't 8 presented. There are a large nunber of ways,
9 provide an extensive list of different ways 9 rolling circle anplification, padlock probes,
10 pol ynucl eotide tags woul d be introduced. 10 all of which can be used for different aspects
11 Q M/ question was in terns of what you |11 of DNA analysis and in different circunstances
12 knew yoursel f personal Iy in 2009 regardi ng 12 and different situations.
13 polynucl eotide tagging. | understand you're 13 | anplified many things for DNA
14 saying you were famliar with that at that tine. |14 sequencing. | anplified themfor analysis on
15 M/ question is, were you faniliar 15 agarose gels. You know, there are
16 with ways other than PCR you personal | y? 16 polyacrylamde gels. You know, there are nany,
17 M. RAYMOND: (bjection to form 17 nmany, nmany different techniques that have been
18 A So the '918 [sic] patent describes -- |18 devel oped for DNA anplification.
19 sorry, the Linnarsson patent, which we 19 Q b d you personal |y have experience as
20 discussed, provides at |east one way of 20 of August 2009 with anplification of RNA?
21 introducing those barcodes, a type of ol ecul ar 21 A RNA typically is not directly
22 barcode through their tenplate switching oligos. [22 anplified. RNAis first converted to sonething
23 | nean, there's a laundry list of different 23 called cDNA It uses an enzyne from
24 nethods, and | couldn't provide a conprehensive |24 retroviruses called reverse transcriptase, which
25 list sitting here today. |'mhappy to discuss 25 copies the RNA typical ly nmessenger RNA into
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1 what's called cDNA conpl enentary DNA, and 1 discussion of the Linnarsson patent.
2 that's typically what's anplified. 2 I'n Linnarsson, one of the figures
3 Q b d you personal |y performtechniques | 3 that Dr. Cooper presents in his report and that
4 or have them perforned under your supervision of 4 | discussed fairly extensively is Figure 11 in
5 converting niRNA to cDNA and then anpl ifyi.ng 5 the Linnarsson patent.
6 cD\A? 6 Li nnarsson introduces in Step C of
7 A Yes. | launched a whol e programin 7 his process two regions -- or in Step Bthey're
8 gene expression anal ysis when | was at the 8 introduced and then tracked through -- that are
9 Institute for Genomic Research. | used toteach | 9 called PR And these represent universal
10 workshops every sumrer at the Jackson Laboratory |10 primers. And he uses a single priner extension
11 in Mine where | teach peopl e howto do that. 11 to do his analysis.
12 And | oversaw a | arge gene expression programat |12 So | was at least famliar with these
13 TIR And then when | noved to Dana-Farber, in |13 types of techniques, as well as others.
14 March of 2005, transitioned the DNA array-based |14 Q And pl ease describe those others.
15 analysis of gene expression to RNA sequenci ng. 15 A It would be a fairly extensive
16 So, yes, | nean, ny experience by that time was |16 catal ogue, and, yeah, |1'mnot prepared to give
17 fairly extensive. 17 you the entire list today.
18 Q As of August 2009, were you famliar 18 Q Gher than the one that Dr. Gooper
19 with nol ecul ar biology techniques such as those |19 brought to your attention, what other use of
20 described in Linnarsson -- 20 tags to overcone anplification bias were you
21 M5. RAYMOND: (bjection to form 21 famliar with as the standard techni ques prior
22 Q -- where there's niRNA and then you 22 to August 2009?
23 convert that to cDNA? 23 M. RAYMOND:  (bj ection.  Scope.
24 A By 2009, | was very famliar with 24 A So | don't believe | discussed any of
25 techniques for anal yzing gene expression, 25 those in ny report, and so | couldn't provide
Page 43 Page 45
1 including the creation of cDNAs for a variety of 1 you with a conprehensive catal ogue sitting here
2 different applications. 2 today.
3 A TICR The Institute for Genomc 3 Q Yeah, |'mnot asking for a
4 Research, | oversaw a project before arrays that 4  conprehensive catal ogue. Just exanples is fine.
5 included sequencing, what we called ESTs, or 5 MS. RAYMOND:  (bj ection. Scope.
6 expressed sequence tags, that involved 6 A I'd have to think back to the
7 converting RNA to DNA and then sequenci ng them 7 relevant tinme frame as of 2009.
8 I worked with a large consortium 8 I"'mnot prepared to do that today.
9 centered -- really centered at the R ken 9 Q So other than what Dr. Cooper brought
10 Laboratory in Japan doing full-length sequencing |10 to your attention in his report, you re not --
11 in nouse. So |'ve had extensive experience with |11 you, as of August 2009, you can't say you're
12 analyzing -- full-length RNA sequencing. So 12 aware of any other tags used to overconme
13 1've had extensive experience with reverse 13 anplification bias with pol ynucl eoti des?
14 transcription and cDNA preparation and analysis. |14 MS. RAYMOND: (bjection. Form
15 Q (ne of the techni ques you say you 15 Scope.
16 were famliar with as of August of 2009 was the |16 A So I'msorry, |'mlooking for --
17 use of tags to overcone anplification bias. 17 there's a place that | recall in ny report
18 Pl ease describe what experience 18 quoting Linnarsson, where Linnarsson tal ks about
19 you've had with that before August of 20009. 19 the use of primers to reduce bias in PR And |
20 A So there are many different ways of 20 forget the adjective that Linnarsson uses to
21 using -- potentially using tags to overcone 21 describe his priners. It may have been single
22 anplification bias. (ne of the sinplest is the |22 priners, single universal priners, | don't
23 use -- the introduction and use of what one 23 recall exactly, as a way of reducing bias in
24 could call universal primers for PR And 24 PR
25 that's sonething since -- this is relevant tony |25 Dependi ng on the application, there
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1 are other ways to reduce bias in PCRin 1 tag. And the use of universal priners is one
2 anplification. And | don't provide a 2 way, and it's discussed in Linnarsson. |'m
3 conprehensive list of those here. Sitting here 3 happy to read through ny report in Linnarsson,
4 today, |'mnot prepared to provide a list since 4 if youdlike, to find where Linnarsson
5 that list wasn't required for nme to respond to 5 discusses -- or | discuss Linnarsson' s
6 Dr. Cooper's argunents about the obvi ousness of 6 presentation of producing anplification bias.
7 the '981 patent. 7 Q Wen you say that you were famliar
8 Q In terns of your opinion that, as of 8 in August of 2009 of the use of tags to overcone
9  August 2009, you were famliar with the use of 9 anplification bias, do you consider primers to
10 tags to overcone anplification bias, you 10 be tags?
11 supported that by stating that you were fanmliar |11 Ms. RAYMOND: (bjection. Form
12 with the use of universal primers for that. 12 A It would depend on the context in
13 Is there any other support that you 13 which it's used.
14 have for that opinion? 14 Q In that way, where Dr. Cooper says
15 A I wouldn't say that's an opinion. | 15 the use of tags to overcone anplification bias
16 would say that's a fact. And | talk about the 16 was a known techni que for people of ordinary
17 use of -- again, there's sone place in this 17 skill in the art in August 2009 and you say you
18 report, and I'mhappy to read through it and 18 had that conpetency, ny question to you is, in
19 findit if youdlike. If you can point neto 19 that context, is a priner a tag?
20 the place where | refer to that or provide ne 20 M. RAYMOND: (hjection to form
21 with a searchabl e copy, |'mhappy to findit. 21 A | don't -- | can't tell you what
22 Q Sure. Turn to paragraph 26, please. 22 Dr. Cooper was thinking about when he wote
23 A Sure. 23 that. |If you provide me with his report or show
24 Q You state that you are qualified as a |24 me where he provides nore detail as to what he
25 person of skill inthe art as of August 20, 25 describes as tags, | woul d be happy to refresh
Page 47 Page 49
1 2009, under Dr. Cooper's definition. 1 ny nenory of what Dr. Cooper is arguing.
2 Do you see that? 2 I will tell you that prinmers are one
3 A Yes, | do. 3 type of tag that is sometines referred to in the
4 Q Ckay. 4 literature. And so that nay or may not have
5 And do you recal | earlier in the 5 been what Dr. Cooper is referring to.
6 deposition, you said that, in that regard, you 6 | don't believe Dr. Cooper presents
7 would have been famliar with tools, methods and | 7 nore detail than what's presented here. So as
8 techniques identified by Dr. Cooper listed as 1 8 one exanple that I've provided, the use of tags
9 through 6 as of August of 2009? 9 as away of reducing bias in anplification is
10 A Yes, | do. 10 sonething that's discussed in Linnarsson. And
11 Q And one of the things that you're 11 so sitting here today, that's what | recall. |
12 saying now that you woul d have been faniliar 12 haven't done a conprehensive analysis to |ist
13  with as of August 2009 was the use of universal 13 all the different nethods because it's not
14  priners to address anplification bias, right? 14  relevant to the opinions offered in ny report.
15 It's Item3. 15 Q In August 2009, were you faniliar
16 A He says use of tags to overcome 16 with the techniques described in Linnarsson to
17 anplification bias, one type of tag could be a 17 use tags to overcone anplification bias, you
18 primer. And so that's at |east one technique 18 personal | y?
19 that | can point you to. And | believe that one |19 A So Linnarsson's -- | don't know if
20 is relevant to the discussion provided in ny 20 Linnarsson refers directly to the -- | don't
21  report. 21  knowif -- I'mnot sure exactly how Linnarsson
22 Q As of August 2009, how did you 22  describes different types of tags. Linnarsson
23 understand priners could be used as a tag to 23 describes a barcode, which is one type of tag,
24 overcone anplification bias? 24 which can be used to reduce bi as.
25 A Sone people refer to priners as a 25 Li nnar sson al so describes the use
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1 of -- 1 think he refers to themas universal. | 1 approaches and different techniques.

2 think he actually tal ks about single priner PCR 2 Q Wat single-cell analysis were you

3 which would be a type of universal PCR as away | 3 famliar with as of August of 2009?

4 of reducing bias. 4 A I'd have to think back and | ook at

5 So at least those two are nethods . 5 all the different methods that had been proposed

6 that are discussed in Linnarsson that 1'm 6 and had been used. | don't recall all of them

7 famliar wth. 7 | dorecall being involved in projects before

8 Q Wul d you have been famliar with 8 2009 that involved the analysis of circulating

9 them-- are you saying you were fanmliar with 9 tunor cells. | also was involved in a process
10 themin August of 2009? 10 -- inaproject that looked at -- it was one

11 (Qarification by the reporter.) 11 started by one of ny graduate students in which
12 Q Let nme ask the full question. 12 we looked at the distribution of RNA nol ecul es
13 As of August 2009, were you famliar 13 inindividual cells to assert that they fol | oned
14 with the two techni ques you just described in 14 the Poisson distribution across popul ations.

15 Linnarsson for the use of tags to overcome 15 And we did a series of directed PCR experiments
16 anplification bias, you personally? 16 doing limted -- limting dilutions of

17 A So you' re asking a conpl ex question 17 individual -- | think they were human cells,

18  because Linnarsson describes a multistep 18 they may have been yeast cells, | don't recall
19 miltiparameter process. So to the extent that 19 -- looking at a subset of specific nol ecul es and
20 your questionis limted to single primer PCRor |20 their expression |evels.

21 universal primer PCR and Linnarsson, | believe |21 So at least, yeah, in a variety of

22 -- | believe he refers to themas barcodes, 22 different applications, | was famliar with the
23 sanple barcodes. To the extent that Linnarsson |23 analysis of single cells. Wether or not that
24  is using both of those and we limt our 24 would qualify as single-cell analysis would

25 discussion to those two el ements, | was very 25 depend on the context.

Page 51 Page 53

1 famliar with those as of 2009. 1 Q And in terns of your statement that,

2 Q Were did you gain that know edge? 2 as of August 2009, you were fanmliar with

3 A I"ve been working in the field since 3 single-cell analysis like a person of ordinary

4 -- directly in the field since | began ny work 4 skill inthe art as set forth here, do you

5 inrmolecular bhiology at the Salk Institute in 5 believe in that sense that you were famliar

6 Septenber of 1992. So at the Salk, at Stanford, 6 with single-cell analysis?

7 at the Institute for Genomc Research, and by 7 A So I'mnot sure what Dr. Cooper

8 2009, at the Dana-Farber Cancer Institute. 8 specifically is referring to here. Again, he

9 Ms. RAYMOND: | think we' ve been 9 doesn't provide a ful some definition of what he
10 going for nore than an hour at this point. 10 neans by single-cell analysis.

11 | don't know if the witness needs a break. 11 There are a variety of different ways
12 THE WTNESS: ¢ shoul d give the 12 of examning this, and we'd have to | ook at them
13 court reporter a break. |'mhappy to sit 13 incontext. If welimt it tothe analysis of a
14 and go for a long tine. 14 single cell -- well, we'd have to ook at it in
15 MR REINES. If we can go to the 15 context.

16 bottomof the hour, if that works? 16 But by August of 2009, | was invol ved
17 THE WTNESS. Is that all right with |17 in analysis of single cells, and ny faniliarity
18 you? |'mnore concerned about you than me |18 of that in the literature was sufficient to be
19 right now 19 able to read Linnarsson, to read Dr. Cooper's

20 BY MR REINES 20 argunents about Linnarsson and to render the

21 Q Are you saying August of 2009, you 21 opinions set forth in ny report.

22 were famliar with single-cell analysis, you, 22 Q As of August 2009, at Dana- Far ber,

23  Dr. Quackenbush? 23  were you -- was your lab interested in pursuing
24 A So peopl e use the phrase single-cell 24 single-cell analysis as a research area?

25 analysis torefer to a variety of different 25 MS. RAYMOND: (bjection to form
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1 A So I'mnot sure exactly what you nean | 1 the analysis of circulating tunor cells. | do
2 by "single-cell analysis" since it's used in 2 recall that in 2009, ny group received funding
3 different ways in different contexts. 3 toget the first Illumna sequencer at
4 @ were very interested in the 4  Dana-Farber, and so there was a great deal of
5 analysis of particular mutations that_occurred 5 interest in awde variety of different
6 incirculating tunor cells and also in the 6 applications. But reviewing ny work at the time
7 analysis of gene expression in circulating tunor | 7 and the extent of it was not necessary to
8 cells. But the analysis, the approaches and the | 8 respond to Dr. Cooper's argunents and so | can't
9 techniques depended on the particul ar 9 provide you with detailed answer sitting here
10 experinental question they were trying to 10 today.
11  address. 11 Q Wio were the groups that you were
12 | was certainly faniliar enough with |12 working with that were very interested in the
13 the methods in the literature to render the 13 analysis of acirculating tumor cells at the
14 opinions set forth in ny report. 14  single-cell level?
15 Q Prior to August 2009, was your lab at |15 MS. RAYMOND: (bjection. Scope.
16 Dana-Farber interested in being able to trace 16 A | amnot very good at renenbering
17 nRNA expression to particular cells within a 17 npanes, unfortunately. And | recall a nunber of
18 sanple? Was that something that was on your 18 different individuals | worked with at the
19 radar? 19 Dana-Farber Cancer Institute, Brighamand
20 A So, again, I'mnot sure | fully 20 Wnen's Hospital and Massachusetts General
21 understand your question in what context you're |21 Hospital at a mininum but | couldn't tell you
22 asking it. | cantell you, that as of 2009, we |22 the individuals sitting here today. |It's not
23 were very interested in the analysis of 23 something | reviewed in preparing for ny
24 circulating tunor cells, and sone of that nay 24 testinony.
25 have involved trying to anal yze the expression 25 Q So you can't identify any individual
Page 55 Page 57
1 in those individual tunor cells. 1 or group?
2 Q Wen you say "may have," was it or 2 Ms. RAYMOND: (bjection to form
3 you don't know? 3 Scope.
4 A | don't recall the exact work we were | 4 A Sitting here today, | can't tell you.
5 doing with circulating tumor cells. That's not 5 That's not something | reviewed in preparation
6 something that | |ooked back to refresh ny 6 for ineither preparing ny report or in
7 nmenory in preparing this report. 7 preparation for ny testinony today.
8 Q Wat was the state of the art of 8 Q As of August 2009, you were famliar
9 single-cell analysis in August of 20097 9 with ligation and priner extension as
10 M5. RAYMOND: (bjection to form 10 techniques; is that correct?
11 A So that's a rather broad question. 11 A Broadl y speaking, yes.
12 It woul d depend on the context in which you were |12 Q As of August 2009, were you famliar
13 going to describe or discuss single-cell 13 with the use of ligation for polynucl eotide
14 analysis. | didn't reviewall of the existing 14 taggi ng?
15 technol ogies and techniques in preparing this 15 M5. RAYMOND: (bjection to form
16 report. It wasn't necessary to respond to 16 A So as of 2009, | personally perforned
17 Dr. Cooper's argunents. 17 a nunber of ligation experinents, both what we
18 Q In terns of your lab at Dana- Farber, 18 refer to as sticky-ended and bl unt-ended
19 what was your interest in single-cell analysis 19 ligation. A nunber of those introduced a
20 at that tine? 20 variety of different tags, including sequencing
21 M5. RAYMOND: (bjection to form 21 tags such as sequencing primers.
22 A So that was 15 years ago, and | don't |22 | was also famliar with ligationin
23 recall exactly all the work that we were doi ng 23 the context of sequencing instrunents like the
24 at that tine. | dorecall that | was working 24 Applied Biosystens SCLi D, which perforned
25 with some groups that were very interested in 25 sequencing by ligation, as well as other
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Page 58 Page 60
1 applications. 1 Scope.
2 Q As of August 2009, were you famliar 2 A So | don't believe | rendered any
3 withthe use of ligation for added tags to 3 opinion about that in response to Dr. Cooper's
4 overcone anplification bias? 4 argurents. [If you can point ne to places where
5 MS. RAYMOND: (hjection to_form 5 | rendered opinions about that, |1'd be happy to
6 A So I'mnot sure what particul ar 6 refresh ny nenory.
7 approaches you're referring to with regard to 7 As of 2009, | was famliar with
8 this conbination of techniques that Dr. Cooper 8 ligation. | was famliar with Illunina
9 lists. | don't believe Dr. Cooper provides 9 sequencing. There nay or may not have been
10 explicit exanples of those conbinations. 10 applications of and other sequencing pl atforns.
11 To the extent that at a very nmininum |11 Earlier we discussed multiplex
12 one could introduce sequencing priners and one 12 sequencing usi ng sanpl e barcodes to deconvol ute
13 could on call a sequencing priner a particul ar 13 the source of different sequences, and | believe
14 tag, | was famliar with those approaches. | 14 that sone of the techniques that were in use at
15 was also fanmiliar with the introduction of 15 the tine invol ved use of ligation to introduce a
16 anplification priners through ligation. And the |16 variety of different tags on universal priners,
17 use of universal priners is one way of 17 potentially multiplex barcodes and potentially
18 overcomng anplification bias. 18 others.
19 "Qvercomng" is a challenging termto |19 Q Wen you say that as of August of
20 use.  addressing anplification bias would 20 2009, you were aware of techniques to introduce
21 with probably be a better way of describing what |21 a variety of different tags to pol ynucl eoti des,
22 Dr. Cooper is referring to. 22 you say potentially multiplex barcodes, were you
23 Q | just need to ask that again because |23 aware of that or not as of August 2009?
24 |I'mnot sure | tracked your response, if you had |24 MS. RAYMOND: (bjection to form
25 a specific one. 25 Q Wthout using ligation.
Page 59 Page 61
1 Wiat did you personal |y know of as 1 M5, RAYMOND:  (hj ecti on.
2 techniques for using ligation to introduce 2 A So sitting here today, | don't recall
3 barcodes for addressing anplification bias? 3 discussing that because | don't think it was
4 Ms. RAYMOND: (bjection to form 4 necessary to respond to Dr. Cooper's argunents.
5 A So Dr. Cooper doesn't refer to tags 5 | was famliar with ligation as a technique
6 -- to barcodes. He says use of tags. ne of 6 dating back to the 19- -- ny personal experience
7 the types of tags, sitting here today, that | 7 withit dating back to the 1990s, both blunt end
8 cantell you that we used was universal priners 8 and sticky ligation. And | believe that as of
9 and that we introduced universal priners in a 9 2009, there were protocols for high throughput
10 variety of different ways, including through 10 sequencing, such as that used by Illumna and
11 ligation, and that the use of universal primers |11 Applied Biosystens, Helicos Biosystens, 454,
12 is one way of reducing anplification bias. 12 other conpanies for doing multiplex sequencing
13 Q I'n August of 2009, you were not aware |13 that used ligation as a way of introducing
14 of any way to use ligation to add barcodes to 14 sanpl e-speci fic barcodes for multiplex
15 polynucleotides; is that correct? 15 sequencing and denul ti pl ex.
16 M5, RAYMOND: (bjection to form 16 MR REINES. Wy don't we take that
17 A | don't believe | said that. 17 br eak.
18 Q Is it true? 18 VIDECGRAPHER W' re of f the record
19 A Sorry, can you repeat the question? 19 at 10:34. This ends is Media Uhit No. 1.
20 Q Yes. 20 (Recess.)
21 As of August of 2009, were you 21 VIDECCRAPHER  \W're on the record at
22 famliar with techniques in the field for using |22 10:49. This begins Media Unit 2 in the
23 ligation to add nol ecul ar barcodes to 23 deposi tion of John Quackenbush, Ph.D.
24 pol ynucl eoti des? 24  BY MR REINES
25 Ms. RAYMOND: (bjection. Form 25 Q ®oi ng back to your skilled in the art
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Page 62 Page 64
1 opinion on paragraph 25. 1 describes the use of a multiplex identifier.
2 Do you have that in front of you? 2 And | don't have the patent in front of me, but
3 A Yes, | do. 3 in paragraph 32, | break out claim1l of the
4 Q In the first sentence, you say, "I've | 4 patent as broken down by Dr. Cooper. And the
5 been asked to assune that persons skilled.in the | 5 patent describes the use of what are called
6 art..." and then you go on to have a definition. 6 miltiplex identifiers or MDs. And they have
7 Do you see that? 7 two tag sequences. The first tag sequence is
8 A Yes. 8 associated with the single cell fromwhich the
9 Q And when you say "assune," is that an | 9 sanple polynucleotide is derived. And the
10 opinion that you reach based on your analysis or |10 second sequence -- tag sequence distingui shing
11 is that just an assunption that you've been 11 the sanpl e pol ynucl eoti des fromother sanple
12  asked to make by counsel ? 12 pol ynucl eotides derive fromthe sane cell.
13 A So as | mentioned earlier, | prepared |13 So in this context, the cell-specific
14  this report collaborating with the attorneys 14 tagis the part of that MDthat's used to
15 from Qoonbridge representing 10x. And in our 15 identify the source of nolecul es and trace them
16  discussions about the skill level of a person of |16 back to individual cells.
17 ordinary skill in the art, this was what, in our |17 Q And the second part of that is the
18 discussions, we believed to be appropriate. And |18 pol ynucl eotide-specific tags that you read into
19 so | was asked to nmake the assunptions that 19 the record?
20 that's what background a person of ordinary 20 A Yes. The second tag sequence
21 skill inthe art woul d have. 21  distinguishing the sanpl e pol ynucl eotide from
22 Q Do you have an affirnative opinion 22 others.
23 that thisis, infact, the right definition or 23 Q Down further in paragraph 28, you
24 are you just assuming it for purposes of this 24 state, "...'to acconplish'..." -- you quote,
25  proceedi ng? 25 excuse ne, the '981 patent. And |'mhappy to
Page 63 Page 65
1 A I believe this is an appropriate 1 give you that since you nentioned that.
2 definition. But as | wote, | could either 2 A Thank you.
3 assune ny opinion or Dr. Cooper's opinion about 3 (Exhibit 1001 was produced.)
4 what a person of ordinary skill inthe art would | 4 Q Let me show you Exhibit 1001, which
5 have in their background, and ny opi nions 5 is the '981 patent.
6 overall about the validity of the '981 patent 6 A Thank you.
7 woul d not change. 7 Q But you cite this patent to state,
8 Q How cone you didn't include an 8 "'...to acconplish such nol ecul ar tagging the
9 opinion contesting Dr. Cooper's definition of 9 nunber of distinct MDtags to be used should be
10 the skill level inthe art? 10 nany tines greater than the nunber of nol ecul es
11 A It wasn't necessary because as | 11 to be analyzed.'"
12 stated here in the bottom ny opinions would not |12 Do you see that?
13 change if | applied either Dr. Cooper's 13 A Yes, | do.
14 definition or ny definition. 14 Q b d you know, as of August of 2009,
15 Q If you turn to paragraph 28. 15 that for cell-specific and
16 A Al right. 16  pol ynucl eot i de-speci fi ¢ tagging, you woul d need
17 Q You refer in paragraph 28, about five |17 tag -- the nunber of distinct tags woul d have to
18 lines down, to a cell-specific tag. 18 be many tines greater than the nunber of
19 Do you see that? 19 nolecul es to be anal yzed?
20 A Yes, | do. 20 A So I'mnot sure | understand your
21 Q And do you know what a cell-specific |21 question, but it's a fairly-sinple analysis that
22 tagis? 22 one has to do. So when we're talking about the
23 A So in the context of the '918 [sic] 23 nunber of distinct tags --
24 patent -- sorry, | keep saying '918 -- '981. In |24 Q R ght.
25 the context of the '981 patent, the patent 25 A -- being greater than the nunber of
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Page 66 Page 68
1 nolecules to be analyzed, | can | ook back at 1 also now becone -- HER2 has becone an inportant
2 colum 22 in the patent, but | believe thisis 2 marker in colon cancer. There's a drug called
3 referring to the nunber of pol ynucl eotides or 3 Herceptin that specifically targets HER2
4 nunber of nolecul es in each individual cell. 4 anplification in breast cancer.
5 If each nolecule is to be uniquely. 5 And as of 2005, | published a nunber
6 tagged within each individual cell, then that 6 of papers, at least one that | can recall
7 second part of the tag -- so every cell is going | 7 imediately, that provided a nol ecul ar
8 to have a first sequence associated with that 8 characterization of breast cancer subtypes using
9 cell, whichis going to be the sane, and then 9 HER2 expression explicitly.
10 the second part is going to be variable. And 10 Q In terns of HER2 expression anal ysis,
11 that's going to be useful for identifying the 11 did you at Dana-Farber use bulk analysis or did
12 individual nol ecul es. 12 you use single-cell analysis?
13 And it's a sinple statistical 13 A Mst of the analysis that we've done
14 analysis that one has to do to realize that if 14 used bulk tissue anal ysis because those were
15 you want each nol ecul e to be uniquely tagged, 15  primarily the clinical assays being performed at
16 the nunber of tags has to be greater than the 16 the tine.
17 nunber of nol ecul es. 17 Q Prior to August of 2009, were you
18 It's, basically, the same statistical |18 aware of the benefits of perfornming a single
19 problemas being in a party and trying to 19 cell analysis for the HER2 gene as conpared to
20 identify unique birthdays. If you have nore 20 the bulk anal ysis that you seemto be using?
21 than about 30 people, there's a greater than 50 |21 M. RAYMOND:  (bj ection.  Scope.
22 percent chance that two individuals will have 22 A So | don't recall performng that
23 the sane birthday, even though there are 365 23 analysis. |f you asked ne about the potential
24 days and there's only 30 peopl e. 24 value of being able to do this with an
25 Q I'n paragraphs 29 and 30, you refer to |25 individual cell or with a collection of cells,
Page 67 Page 69
1 this HER2 gene. 1 as of 2009, | probably coul d have outlined why
2 Do you see that? 2 that nmight be useful.
3 A Yes, | do. 3 Q Vs there a desire in the field in
4 Q Do you know whet her the cl ai med 4 the 2009 tine period to engage in single-cell
5 nethods of the '981 patent have ever been used 5 analysis for gene expression as conpared to bul k
6 clinically? 6 analysis?
7 A That's not an analysis that | 7 MS. RAYMOND: (bjection. Form
8 performed, and so sitting here today, | can't 8 Scope.
9 tell you whether or not they have been used 9 A So the question you' re asking woul d
10 clinically. 10 depend on the context. |'ve outlined here at
11 Q And in terns of the HER2 gene that 11 least one exanpl e where anal ysis of HER
12 you referred to in paragraph 29 and 30, that's 12 expression coul d have been val uable. How
13 just sorething you used as an exanple or did you |13 widespread that woul d have been in the field as
14 get that fromthe patent or sonething el se? 14 of 2009, I'mnot prepared to offer an opinion on
15 A So this is an exanpl e that cones from |15 today.
16 ny experience, commonly referred to the gene as |16 Q Wat was the level of interest in
17 HER2. It's a widel y-used expression marker to 17 perfornming single-cell analysis as conpared to
18 classify a subtype of breast cancer, and | can 18 bulk analysis for gene expression in 2009?
19 tell you about its inportance if you'd like. 19 M5. RAYMOND:  (bj ection. Scope.
20 Q Wre you famliar with the HER2 gene |20 A So | haven't done that analysis. |'m
21 at Dana-Farber prior to August of 2009? 21 not prepared to offer an opinion today. If we
22 A I knew about HER2 for a very |ong 22 talk about breast cancer, | can tell you why
23 period of time. HER2 positive breast cancer is |23 HER is inportant. It's a cell surface receptor
24 a subtype of breast cancer that affects about 15 |24 that promotes cell growth. And as | said
25 percent of individuals with breast cancer. It's |25 earlier, it's clinically relevant.
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Page 70 Page 72
1 Q In terns of just your nemory of your 1 polynucleotide that's included in the tag
2 time working on the gene expression prior to 2 polynucl eotide be the entire sequence of the
3  August of 2009, were you aware of interest in 3 sanpl e pol ynucl eoti de?
4 the comunity in single-cell analysis as 4 MS. RAYMOND:  (bj ection. Scope.
5 conpared to bul k anal ysi s? 5 A So a pol ynucl eotide is typically
6 MS. RAYMOND. (hjection. Scope. 6 either RMMor DNAinits native state in a
7 A It woul d depend on the type of 7 nolecule and there are different flavors and
8 analysis one wanted to do. As | nentioned 8 varieties of DNA that we can discuss. But as a
9 earlier, by 2009, | was working with some groups | 9 series of nucleotides, hence a pol ynucl eoti de,
10 doing analysis of circulating tunor cells. So 10 that series of polynucleotides for any
11 there was definitely sone interest in being able |11 individual nolecule is referred to as its
12 to understand what was happening with individual |12 sequence.
13  cells. 13 So the pol ynucl eoti de now has a
14 Q b d you personal |y pursue any effort 14  sequence and that is the sequence of the
15 to performsingle cell analysis as conpared to 15  pol ynucl eot i de.
16 bulk analysis prior to August 2009, you or your 16 In this context, that sequence I
17 lab? 17 believe refers to the entire sequence of the
18 A So it woul d depend on how you define |18 pol ynucl eotide and froma sanpl e pol ynucl eoti de
19 single-cell analysis. | don't recall as of 2009 |19 of the plurality. So each individual
20 all the techniques that we were using. It's not |20 polynucleotide is going to have its own
21 sonething | prepared or reviewed in preparation |21 sequence. And the tag pol ynucl eotides al so
22 for ny deposition today or in preparing the 22 conprise a multiplex identifier sequence. And
23 declaration | filed. So sitting here today, | 23 that multiplex identifier sequence conprises a
24  don't recall. 24 first tag sequence associated with the cell from
25 Q If you turn to page 15 and 16 of your |25 which it was derived and a second tag sequence
Page 71 Page 73
1 report. 1 in Step 1F distinguishing the sanple
2 A Al right. 2 polynucl eotide fromother sanple
3 Q And you referred ne to the clains as 3 polynucleotides. So the pol ynucl eotide
4 broken up by Dr. Cooper. 4 conprises its sequence so that it includes at
5 Do you see that? 5 least that plus these additional tags.
6 A Yes, | do. 6 Q Wen the tag nucl eotides are being
7 Q Ckay. 7 generated in Step 1C can that be done using
8 In terns of the pol ynucl eotide of 8 PR
9 Step 1D do you have that in front of you? 9 M5. RAYMOND:  (bj ection.  Scope.
10 A Yes, | do. 10 A So | haven't -- in the context of
11 Q Ckay. 11 preparing this report, | haven't done a full
12 It states there that it conprises a 12 analysis of the '981 patent and what's discl osed
13 sequence froma sanpl e pol ynucl eotide of the 13 inthe specification. | was responding to
14  plurality of sanple pol ynucl eoti des. 14 Dr. Cooper's arguments about obviousness. And
15 You see that, right? 15 so I'mnot prepared today to render an opinion
16 A Yes, Step 1D 16 about all the different ways that sanple
17 Q R ght. 17  polynucl eotide -- that tagged pol ynucl eoti des
18 And in terns of the sequence fromthe |18 can be prepared.
19 sanpl e pol ynucl eotide that is included in the 19 Q Do you know whet her PCR can be used
20 tag pol ynucl eotide, does that have to be the 20 to generate tag pol ynucl eotides?
21 entire sequence fromthe sanpl e pol ynucl eotide? |21 M5. RAYMOND:  (bj ection. Scope.
22 MS. RAYMOND. (hjection. Scope. 22 A In an abstract -- in the abstract,
23 A Wul d you repeat your question, 23 one could potentially use PCR to generate tagged
24 please? 24 pol ynucl eotides. V¢ tal ked about the
25 Q Can the sequence fromthe sanpl e 25 introduction of universal priners as one way of
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Page 74 Page 76
1 doing that earlier -- or one way of generating 1 you hours of reviewthat you' d have to do now
2 tag polynucleotides. And there are a variety of 2 because you haven't formulated any opinion on
3 different ways to do that. 3 it, right?
4 However, in the context of the patent 4 A | don't believe there's an opinion
5 and what the patent is referring to here,.| 5 about where the generating step appears in the
6 haven't performed that analysis in the context 6 '981 patent, excuse ne, presented in ny report.
7 of preparing this report and amnot prepared to 7 If you can point ne to that, 1'd be happy to
8 render an opinion today. 8 discuss it. But otherwise, it's not sonething
9 Q Ckay. 9 that |'ve prepared to testify about in the
10 So you're saying you're not prepared |10 deposition today.
11 to state an opinion as to whether, in terns of 11 Q If PCRis used to take sanple
12 claim1l, generating a plurality of tag 12 pol ynucl eotides and tag them would that require
13 pol ynucl eoti des, whether that can be 13 the use of the entire sequence fromthe sanple
14 acconpl i shed using PCR? 14 pol ynucl eot i de?
15 M5, RAYMOND:  (bjection. Scope. 15 MS. RAYMOND: (bjection. Scope.
16 Counsel , if you want to bring himto |16 A So I'mnot prepared to render an
17 a part of his declaration where he disputes |17 opinion about a hypothetical approach to
18 this or addresses this, we can tal k about 18 practicing the '918 -- sorry, '981 patent. It's
19 it. 19 not sonething | prepared to testify about today.
20 But in the context of a PTAB 20 And | have not reviewed that, and so | can't
21 deposi tion, the PTAB depositions are 21 render a valid opinion.
22 limted to the scope of his declaration. 22 Q And interns of, in Step 1D, the
23 MR REINES. No, it's fineif he has |23 sequence fromthe sanpl e pol ynucl eotide, do you
24 no -- | mean, | don't understand what the 24 know whether that has to be the entire sequence
25 issue is. 25 fromthe original sanple pol ynucl eotide of
Page 75 Page 77
1 Q If you don't have an opinion, just 1 Step 1B or whether it can be sone portion of
2 state that. That would be perfect. 2 that if you re using PCR?
3 A I haven't perforned an anal ysis of 3 MS. RAYMOND:  (bj ection. Scope.
4 the scope of the clains of the '981 patent for 4 A So you're offering a conpound
5 the -- within the context of ny declaration and 5 hypothetical. The tagged pol ynucl eoti de
6 deposition today, and so I'mnot prepared to 6 conprises a sequence, right. So the sequence is
7 render an opi nion. 7 part of that tagged pol ynucl eotide. The tagged
8 Q Turning to the '981 patent, can you 8 pol ynucl eotide al so conprises the multipl ex
9 show ne where the generating step is perforned 9 identifier sequence, which conprises a first tag
10 in the figures? 10 sequence associated with the cell and a second
11 M5, RAYMOND: (hjection. Scope. 11 tag sequence distinguishing the sanple
12 A I"msorry. 1'mnot sure where you're |12  pol ynucl eotide fromother sanple
13 referring to the generating -- oh, Step 1C 13 pol ynucl eoti des.
14 Q Yes. 14 So the pol ynucl eotide has its own
15 A So I'mnot prepared to offer an 15 sequence and these miltiplex identifiers at a
16 opinion as to that today. | didn't do that 16 nmininmum
17 analysis in the context of preparing ny report 17 Q And ny question to you is, is it just
18 and responding to Dr. Cooper's argunent. |'m 18 focusing on 1D? You don't have to read into the
19 nore than happy to spend the next few hours 19 record 1E In terns of 1D where it says that
20 reading over the patent and performng that 20 the tag pol ynucl eotide conprises a sequence from
21 analysis, but it's really outside the scope of 21  a sanpl e pol ynucl eotide, do you have an opi nion
22 what |'mprepared to testify about today. 22 one way or the other whether that has to be the
23 Q So in order to show where the 23 entire sequence of the sanple pol ynucl eoti de
24 generating tag pol ynucl eotide stepisinthe -- 24  fromStep 1B?
25 s anplified in the '981 patent, that would take |25 MS. RAYMOND: (bjection. Scope.
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Page 78 Page 80
1 Q If you're using PCR? 1 or are those copies froman anplification
2 A The tagged pol ynucl eotide is -- the 2 process?
3 tagged pol ynucl eotide has its own sequence. So 3 M5. RAYMOND:  (bj ection. Scope.
4 | believe you nay be confused about the fact 4 A So performng such an anal ysis wasn't
5 that sequence refers to the actual physical 5 necessary for me to respond to Dr. Cooper's
6 structure of the nolecule. It might also refer 6 argurents, so | haven't perforned that analysis
7 to sequence determned fromthat nol ecul e. 7 and I'mnot prepared to of fer an opinion today.
8 The answer to your question woul d 8 Q In the process of going fromthe
9 depend on the context in which it's used. 9 sanple pol ynucl eotides of Step 1B to the
10 Beyond reading the literal |anguage here, |'m 10 sequencing of the polynucleotides in Step 1G
11 not prepared to render an opinion as to the 11  can you |l ose sone of the sequence fromthe
12 scope of what that conprising termneans inthe |12 original sanple polynucleotides in Step 1B?
13  context of claiml of the '981 patent and the 13 MS. RAYMOND: (bj ection. Scope.
14  deposition we're conducting today. 14 Form
15 Q Answering as directly as you can, is |15 A So | don't believe |'ve offered an
16 the sequence in the tagged pol ynucl eotide in 16 opinion to that in the declaration we're here to
17 Step 1D does that have to be the entire 17 discuss. |If you can point me to that, 1'd be
18 sequence of the sanpl e pol ynucl eotide from 1B? 18 happy to refresh ny menory. Qherwse, |'mnot
19 M. RAYMOND:  (bj ection.  Scope. 19 prepared to offer an opinion sitting here today.
20 Asked and answer ed. 20 Q If you turn to paragraph 23 -- excuse
21 A So I'mnot sure about the context of 21 ne, page 23, paragraph 40.
22 your use of the word "sequence." | haven't 22 A Certainly.
23 performed that analysis, and I'mnot prepared to |23 Q And there's a reference to, in
24 offer an opinion today. 24 Linnarsson, the barcode identified as Br.
25 Q Do you have an opinion one way or the |25 Do you see that?
Page 79 Page 81
1 other as to whether or not the generating 1 A Yes, | do.
2 plurality of tagged pol ynucl eotides fromthe 2 Q Ckay.
3 plurality of sanple pol ynucl eotides can include 3 And is that shown in Panel E and F?
4 targeted PCOR? 4 A So | don't have the Linnarsson
5 M5, RAYMOND: (bjection. Scope. 5 reference in front of me right now Thereis a
6 A So | believe you answered -- asked ne | 6 figure caption that appears earlier in the
7 the question about PCR earlier in the context of 7 Linnarsson reference. And Linnarsson and the
8 claimelenent 1C as broken out by Dr. Cooper. | 8 figure caption for Figure 11, | believe, refers
9 haven't performed that analysis of the '981 9 tothe series of Xs that appear here as
10 patent, and |'mnot prepared to offer an opinion |10 representing that barcode. But the barcode Br,
11  today. 11 that |abel doesn't appear in the figure panel
12 Q Are the sanpl e pol ynucl eoti des of 12 itself. It does appear later in Figure 1E as
13  Step 1B genonic DNA or anplified 13 Bc, instead of Br. That may have been a typo
14 pol ynucl eot i des? 14 when -- or an oversight when Li nnarsson prepared
15 M. RAYMOND: (bjection to form 15 the figure caption.
16 A You're referring, I'msorry, to Step |16 Q Do you know what barcode Br, what
17 1D 17 that's referring to in Panels E and F as you set
18 Q No, no, I'msorry. Step 1B, as in 18 this forth in your report?
19 "boy." 19 M. RAYMONDL Counsel, would it be
20 So turning to Step 1B, do you have 20 possible to give the witness a copy of the
21 that in front of you? 21 ref erence?
22 A Yes, | do. 22 MR REINES. Sure.
23 Q Is the plurality of sanple 23 (Exhi bit 1003 was produced.)
24 pol ynucl eoti des, are those pol ynucl eoti des 24 Q Here is Exhibit 1003, which is the
25 genonmic material directly fromthe single cells |25 Linnarsson reference.
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Page 82 Page 84

1 A Thank you. 1 bottomof page 24 says, referring to Figure 3,

2 Q M question is really focused on what 2 the cell tag is shown as now a series of five

3 you've witten in your report, but if reading 3 Xs.

4 Linnarsson sonehow hel ps you with that, go 4 Q Prior to August of 2009, were you

5 ahead. 5 aware of cell tags such as in this Illumna

6 A Wl |, you're asking ne explicitly 6 publication based on your ownership of an

7 about the barcode and where it's labeled. If we | 7 [Illumna systen?

8 look at Linnarsson on the bottomof page 6, 8 M. RAYMOND:  (bj ection.  Scope.

9 sorry, page 5 of -- well, the Bates nunber has a | 9 Q The filing date is March 2009.

10 6, the page nunber is 5, it's the last line. 10 A So | hadn't seen this Illumna patent
11 And so | may or nmay not have pulled the entirety |11  application as of March of 2009 or, | guess,

12 of this out into the report, but | definitely 12 issued patent as of March of 2009. | don't

13 refer to the figure caption for Figure 11. And |13 recall what products Illunmna mght have had on
14 it says, "As a consequence, the 3' end of the 14 the narket at the tine. | don't recall if this
15 cDNAwill carry the barcode (XXXX)." 15 had been di scussed at sone of the conferences
16 So there are four Xs and that's the 16 that | had attended.

17 barcode that's referred to. Later on where | 17 So for this particular application, |
18 quote here, it talks about the Br, the next 18 can't say as to whether or not I'mfanmliar with
19 page, line5 Soit doesn't explicitly tell us |19 what Linnarsson was referring to here.

20 that barcode is the Xs, and it seens to |eave Br |20 Q \Wre you generally fanmliar with cell
21 out of the figure. 21 tags as a nucleic acid technique as of August of
22 So those are the places | referred to |22 2009, you personal | y?

23 earlier, the Xs and the Br. 23 Ms. RAYMOND:  (bjection. Form

24 Q I's the barcode in Linnarsson the sane |24 A I'mfamliar enough with the concept
25 thing as the cell tag, what you refer to as cell |25 of multiplex tagging to understand what

Page 83 Page 85

1 tag on page 21 in a coupl e of spots? 1 Linnarsson is describing, to understand

2 A The cell tag in Figure B where |'ve 2 Dr. Cooper's argunents and to respond to those.

3 calledit out and highlighted it is part of the 3 Q Yeah, no, ny question is just whether

4 tenplate switching oligo TSQ and this is in 4 you're famliar with cell tags as of August of

5 paragraph 38 of ny report. And | put a box 5 2009, very sinple question, you personally,

6 around that cell tag. 6 Dr. Quackenbush?

7 Linnarsson refers to -- thisis a 7 Ms. RAYMOND: (bjection to form

8 barcode in the figure. | believe el sewhere 8 A So it woul d depend on the use.

9 Linnarsson refers to this as a cell tag. It's 9 Linnarsson has a particular use here, and |

10 used to identify the individual cell that's 10 don't recall when | first heard of Linnarsson's
11  being | abel ed and anal yzed in this particul ar 11 particular application of the term

12 step. 12 Q Let ne ask the question again, and
13 Q So when you refer to cell tag with 13 try to answer as directly as you can.

14  respect to Panel B, that's the same thing as 14 \Wre you aware in August 2009 of the
15 barcode that you referred to in paragraph 40? 15 use of cell tags in nucleic acid anal ysis.

16 A So I've used "cell tag" and 16 Ms. RAYMOND:  (bjection. Form

17 highlighted it in ared box, the red box is 17 Q You personal | y.

18 around the five Xs that appear here. Again, 18 A So that's a rather broad question. |
19 it's interesting Linnarsson uses four Xs in the 19 nentioned that in the 1990s, when | was at

20 figure caption, five Xs here. So there's sone 20 Stanford, Ron Davis and his group were taggi ng
21 small inconsistencies. But the cell tag that I 21  individual yeast cells with what they refer to
22 referred to here in the red box are the series 22 as zip codes or what are the equival ent of

23 of Xs and that's what Linnarsson in the figure 23 ol ecul ar barcodes. They woul d do experinents
24 caption calls the barcode. 24 in which they knocked out individual genes and
25 And, in fact, Linnarsson on the 25 inserted those zip codes so that each strain of
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Page 86 Page 88
1 yeast had its own; therefore, each cell had its 1 and | believe the Linnarsson patent appeared in
2 own zip code or barcode. They woul d grow those 2 sone of those.
3 yeast strains together in a conpetitive growh 3 Q Do you renenber which natter you
4 experinent to identify whether particular gene 4  first saw Linnarsson?
5 knockouts had a growth effect. And then.they. 5 A | don't recall.
6 analyzed the data by performng a nol ecul ar 6 Q If you turn to paragraph 44, please.
7 analysis and identifying the barcodes. 7 A Al right.
8 So in that context, definitely. 8 Q Do you have that in front of you?
9 People had al so used a variety of different 9 A Yes, | do.
10 tags, cell tags in techniques |ike 10 Q It states here, "Linnarsson's nethod
11  fluorescence-activated cell sorting to sort 11 results in tagging the nRNA nol ecul es extracted
12 individual cell types into individual tubes and |12 froma single cell with the same barcode through
13 then performnol ecul ar anal yses on those. 13 the process of reverse transcribing it into
14 So for nol ecul ar analysis, there are 14 cDNA"
15 all sorts of cell tags that people had used. 15 Do you see that?
16 This particular application, | can't tell you 16 A Yes, | do.
17 when | first cane to know about it. 17 Q And the nRNA nol ecul es extracted from
18 Q Ckay. 18 asingle cell, are you referring there to the
19 So just to be clear, interns of the |19 actual RNA nolecul e that was expressed or is
20 particular cell tag as illustrated in 20 this a copy?
21 Linnarsson, whether you were aware of that in 21 A So Linnarsson's nethod, if | recall
22 August of 2009 or not, that's not something that |22 it inits entirety, begins with putting
23 you renenber one way or the other; is that fair? |23 individual cells into individual wells in what's
24 A I don't recall one way or another 24 referred to as a 96-well nicrotiter plate. In
25 when | first learned of Linnarsson's specific 25 each well, reagents are added and sone of those
Page 87 Page 89
1 application of cell tags. But | understand the 1 reagents include the tenpl ate switching oligos,
2 concept of multiplex tagging of individual 2 sothey're the ODSs, and | woul d have to | ook at
3 sanples well enough to understand what 3 what COSis. | always default to something
4 Linnarsson was presenting. | would have 4 called coding sequence, which is not what it
5 understood the patent reading it in 2009. And | 5 refersto. But it is the sequence which is used
6 understand it well enough to anal yze 6 toprinefirst strand -- here it is -- cDNA
7 Dr. Cooper's opinions and identify the flaws in 7 synthesis primers or (DSs. So a (OS is added.
8 Dr. Cooper's arguments. 8 Atenplate switching oligo is added, other
9 Q \Wre you aware of the use of cell 9 reagents are added to each well.
10 tags as described in Linnarsson before this 10 The original nessenger RNA has a
11 nmatter, in other words, before you were given 11 poly-Atail, right, and the original messenger
12 the Linnarsson application as part of this 12 RVAis shown in green, it has a poly-Atail.
13 proceedi ng? 13 The CDSin Figure 11 that |I've highlighted in
14 A Bef ore 2023, the concept of cell tags |14 red has an oligo (dT) portion and a priner
15 was sonething | was definitely famliar with 15 sequence. That primes actually first strand
16 froma variety of different applications. 16 cDNA synthesis. W can talk about sone of the
17 Q Including the Illumna applications? |17 details later.
18 A 1" ve seen the Linnarsson patent 18 So the nol ecul es that are bei ng bound
19 before, before 2023, so | was definitely 19 by the CDS are the original nolecules that arise
20 fanmliar with what Linnarsson presents. 20 -- that appear in the individual cells.
21 Q Wat was the context that you saw 21 | hope I'manswering your question.
22 Linnarsson's publication first? 22 But what's shown in here in green are
23 A I"mnot sonmeone who, in the course of |23 the original nol ecul es derived fromeach
24 ny day, typically, reads patents. But as you 24 individual cell in an individual well in the
25 know, |'ve served as an expert in other nmatters, |25 96-well plate.
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Page 90 Page 92
1 Q Wen you say derived, do you nean -- 1 art?
2 A Those are the nol ecul es that were in 2 A I'mnot sure what you nean by
3 that cell. 3 "analogous prior art."
4 Q Ckay. 4 Dr. Cooper cites to Md oskey, and I
5 A The cells lysed or ruptured_to 5 respond to Dr. Gooper's argunents.
6 release the nRNAs. 6 Q Have you ever given opinions on
7 Q Turning to page 28. And this is your | 7 whether prior art is anal ogous in your many
8 discussion of MA oskey? 8 prior experting efforts?
9 A Yes. 9 A | don't -- | don't recall hearing the
10 Q You state, "Md oskey distingui shes 10 term"anal ogous" in the past, so |I'mnot sure
11 alleles of the same gene." 11 what that neans, so | can't -- | can't provide
12 Do you see that? 12 an opinion. | don't recall hearing the term
13 A Yes, | do. 13 "anal ogous prior art."
14 MB. RAYMONDL Counsel, if we're 14 Q Wi le we're on Md oskey, in terns of
15 turning to Dr. Mdoskey, 1'd |ike 15 the what Md oskey was directed to, if you could
16 Dr. Quackenbush to have a copy of that. 16 turn to page 2 of the exhibit.
17 (Exhi bit 1004 was produced.) 17 A Sure.
18 Q I"d like to give you Exhibit 1004, 18 Q And at the top, Md oskey identifies
19 which is the Md oskey reference. 19 three issues, contamnation, biased
20 A Thank you. 20 anplification and product redundancy.
21 Q Do you see a reference to the random |21 Do you see that?
22 barcode distinguishing alleles in the sane gene |22 A The first paragraph, second
23 in Md oskey? 23 paragraph?
24 A | see that, yes. 24 Q Sorry, the first sentence. Top of
25 Q And just while you have it, were you |25 the page. Let me ask the question.
Page 91 Page 93
1 famliar with the Md oskey reference when it 1 Md oskey identifies issues of
2 came out in 2007? 2 contamnation, biased anplification and product
3 A This is something | can tell you that 3 redundancy, correct?
4 | definitely didn't see in 2007. It referred -- 4 A So in that sentence, Md oskey says,
5 it'sin apretty obscured journal, and it's 5 tal king about DNA sequencing in the prior
6 discussing a solution to a cross-contam nation 6 sentence in the "Introduction,” and this
7 problem which is not one of the ones that -- 7 sentence states that, "Sequence information
8 not one of the problens that | was working on 8 obtained by PCR..carries an el ement of
9 directly at the tine. 9 uncertainty...,” and it lists the three risks
10 Q I just want to foll ow up. 10 that she asserts; contam nation, biased
11 So you' re saying you definitely 11 anplification and product redundancy.
12 didn't see this at the tine? 12 And then down bel ow i mmedi atel y
13 A I"mpretty sure | didn't see thisin |13 describes the potential clinical inpact of this
14 2007. 14  being a PRC anal ysi s and sequenci ng anal ysi s of
15 Q Is that based on the journal ? 15 whoopi ng cough, where cross-contam nation was
16 A It's based on the journal. It's also |16 actually the problemthat had occurred.
17  based on the subject natter. 17 So she spends -- she nentions these
18 Q You don't doubt this was published in |18 things, but the one she describes is the probl em
19 20072 19 of cross-contam nation.
20 M5, RAYMOND: (bjection. Scope. 20 Q And one of the other issues that the
21 A Ch, | have no doubt. | nean, if you |21 Mdoskey paper addresses is redundant sequences
22 look at the date up at the top, it says it was 22 fromthe sane cell?
23 published in 2007. 23 M. RAYMOND: (hjection to form
24 Q Vs it part of your assignnent to 24 Q You can turn to page 6 if that hel ps.
25 deternine whether Md oskey was anal ogous prior 25 You can probably renenber.
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Page 94 Page 96
1 A So I'msorry, where do you see this? 1 redundant sequences. But remenber we tal ked
2 Q The second paragraph, the "Results 2 earlier about MQ oskey identifying this problem
3 and Discussion" is focused on it. 3 or working on trying to solve this probl em of
4 A So | don't believe your 4 contamnation. And in the previous paragraph,
5 characterization of that was correct.__She says 5 she says "Contaninant sequences were identified
6 redundant sequences recovered fromthe sane PCR 6 by batch-stanps assigned to separate reactions,
7 reaction are readily identified because they're 7 (Fig. 1). The appearance of sequences bearing
8 identical in both barcode and bat ch- st anp. 8 inappropriate batch-stanps enable us to trace
9 Q And you' Il agree that redundant 9 contam nated sequences...," blah, blah, blah.
10 sequences is an issue that the taggi ng method of |10 So this is consistent with ny
11 MOQoskey is also directed in addressing beyond |11 previous statement that MQ oskey's -- the
12 contam nation? 12 problemshe was really trying to solve was this
13 M5, RAYMOND: (bjection. Form 13 problemwith cross-contanination between PCR
14 Q If there's something conplicated 14 She talks in the introduction about this problem
15 about that, let me know 15 of whooping cough being detected in individual s
16 A So Mcd oskey doesn't specifically say |16 with -- who didn't have it because of PCR based
17 that she's addressing the quote/unquote problem |17  contanination.
18 of redundancy. Md oskey in her paper describes |18 And so that seens to be the probl em
19 an analysis of a single gene, a gene called 19 she's addressed and sol ved. She al so says that
20 FMRL, and a bulk tissue sanple. And the reason |20 by using the random y-generated barcode, she can
21 | knowit's a bulk tissue sanple, she describes |21 distinguish between the different alleles, but
22 the analysis of 2.71 nicrograns of DNA  The 22 she doesn't necessarily talk about renoving them
23 anount of DNAin a single cell is about 6 23 or what she's doing.
24 picograns, so substantially thousands of tines 24 Q Do you see in that sane paragraph
25 less. And what she's referring to here is her 25 that you're |looking at now where it says,
Page 95 Page 97
1 ability inthat DNA |ooking at a single gene, 1 "ldentifying redundant sequences and renoving
2 tobeabletoidentify both alleles -- and so 2 themfromdata sets is especially inportant..."?
3 alleles are different forns of the same gene. 3 A I'msorry, where?
4 Since we inherit DNA fromboth our nothers and 4 Q The sane pl ace, the second full
5 our fathers, we tend to carry two copies. 5 paragraph under "Results and D scussion," the
6 Soretines the variants can be distinguished. 6 same one.
7 But the individual copies of those nol ecul es 7 A Ckay.
8 she's able to identify using what we tal ked 8 So she says, "ldentifying redundant
9 about earlier, the randomy-generated barcode to | 9 sequences and renmoving themfromthe data sets
10 identify allele copies. 10 is especially inportant when anal yzi ng nosai c
11 So she describes she was able to do 11  sanpl es, which occur in both genetic and
12 that. She doesn't describe that as a probl em 12 epigenetic diseases."”
13 that has been sol ved. 13 So a nosai c occurs --
14 Q Do you see where it says, "In 14 Q I'mjust asking if you sawit.
15 addition to distinguishing valid from 15 A | seeit, yes.
16 contam nant sequences, our nethods detect 16 Q Ckay.
17 redundant sequences arising fromthe sane 17 And in terns of -- are you denying
18 cellular DNA tenplate"? 18 that MQoskey is saying that one of the
19 A Yes, | see that. 19 benefits of the tagging approach is that you can
20 Q And are you denying that the tagging |20 identify redundant sequences and renove them
21 of MQoskey is being identified as a way of 21 fromthe anal ysis?
22 renoving redundant sequences fromthe datasets? |22 A So she's tal king about specific
23 M. RAYMOND: (hjection. Form 23 exanples |ike nosaic sanpl es. The easi est
24 A So Mcd oskey doesn't describe 24 exanple is going to be a tumor sanpl e where you
25 renoving DNA sequences. She describes detecting |25 have a mix of nutated DNA appearing in tunor
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Page 98 Page 100
1 cells and normal DNAin infiltrating 1 an opinion.
2 |ynphocytes. And if you wanted to count how 2 Q Do you know whet her the reflex method
3 many tunor cells, then being able to identify 3 as described in the '981 patent enbodies the
4 and count the mutant alleles is something she 4 clains inthe '981 patent?
5 asserts coul d be done in those nosai c_sanpl es.. 5 M5, RAYMOND: (hjection. Form
6 So in doing this bulk analysis, which | 6 Scope.
7 she does and describes, that kind of nol ecul ar 7 A So | don't believe Dr. Cooper offers
8 counting could be inportant for applications 8 opinions about whether or not the reflex nethod
9 like tunor analysis. 9 is enbodied in the clains of the '981 patent.
10 Q Ckay. 10 The figure legend says that this is, | believe,
11 But just like a sinpler question, in |11 an exenplary enbodiment, but | haven't perforned
12 addition to addressing contamnation, Mdoskey |12 the analysis, and I'mnot prepared to offer an
13 also states that her taggi ng approach can detect |13  opinion.
14 redundant sequences such that they can be 14 Q Enbodi nent of -- it doesn't say an
15 renoved fromthe analysis, at |east under 15 enbodi nent of the clains, does it?
16 particular -- and gives an exanple, right? 16 O is that howyou read it? Do you
17 A In bulk sanples, that's sonething she |17 read this where it references that Figure 3 is
18 asserts her method can do. 18 an enbodi nent, to be an enbodi nent of the clains
19 Q Ckay. 19 that issued on the '981 patent?
20 MR REINES. By the way, it's -- we 20 M. RAYMOND: (hjection to form
21 can go off the record for a second. 21 A | haven't perforned the anal ysis, and
22 VI DECGRAPHER W' re going of f the 22  I'mnot prepared to offer an opinion.
23 record at 11:52. 23 Q Do you know whet her the nucleic acid
24 (Luncheon recess.) 24 sequence in Step 202 is the sane as the nucleic
25 VI DECGRAPHER  Back on the record at 25 acid sequence in Step 7?
Page 99 Page 101
1 12:38. This begins Media Unit 3 in the 1 A So I'mnot sure what you're referring
2 deposi tion of John Quackenbush, Ph.D. 2 to by "sequence." Is it the sequence or all of
3  BY MR REINES 3 the sequence? | haven't perforned that
4 Q If you could open up the '981 patent. 4 analysis, and |'mnot prepared to offer an
5 A Al right. 5 opinion sitting here right now
6 | have it. 6 Q I's there any version of the reflex
7 Q First of all, did you review and 7 nmethod in the '981 patent that enbodies the
8 understand the '981 patent in formlating your 8 clained inventions of the '981 patent?
9 opinions in this case? 9 A So | don't believe Dr. Cooper
10 A Yes, | did. 10 rendered an opini on about what you're referring
11 Q And with respect to Figure 3, in 11 to as the reflex nethod, so | haven't perforned
12 Step 7, the original -- there's sequence from 12 that analysis and can't offer an opinion sitting
13 the original sanple pol ynucl eoti de. 13 here today.
14 That's the Illumna, correct? 14 Q Does the '981 patent have any
15 A So | don't believe Dr. Cooper offered |15 enbodiment of the clained inventions of the '981
16 any opinions about Figure 3. Reading colum 2 16 patent?
17 of the patent, it says, "FIG 3 is a schenatic 17 A I"massuning it does, but | haven't
18 diagramillustrating an exenpl ary enbodiment for |18 performed that analysis and can't point you to
19 nmoving a priner site and a MD...," a nol ecul ar 19 those enbodi nents.
20 identifier "...to a specific locationin a 20 Q Back to Mcd oskey, if you woul d.
21 nucleic acid of interest." 21 A Sure.
22 So | haven't performed an anal ysis of |22 Q In the second sentence of the
23 exactly what's happening in each step of this 23 "Results and Discussion," it refers to
24 seven-step figure in the context of the patent. 24 "...unique cell or allele copy-specific
25 And so at this noment, |'mnot prepared to offer |25 barcodes."
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Page 102 Page 104
1 Do you see that? 1 place before the tagging in Md oskey, if that's
2 A Yes, | do. 2 what you're saying?
3 Q And do you understand that to be two 3 A So Md oskey describes a single
4 different types of barcodes? 4 experinment. And this experinent is an analysis
5 M. RAYMOND: (hjection. Form 5 of the gene called FMRL. And she tal ks about
6 A So in the sentence you're referring 6 doing an anal ysis in which, on page 5 of the
7 toin Mdoskey, she points to Figure 1. In 7 docunent, docurment page 765, in the section
8 Figure 1, the only thing that she labels is a 8 entitled "Sequenase v2.0 (USB) Extension," Hunan
9 random y-generated barcode identified as the 9 genomc DNA (2.71 nmicrograns) was cleaved with
10 allele copy. And in the caption for Figure 1, 10 Hnfl from (Boehringer Mannhei m GibH and
11 she sinply refers to a barcode. So |'massuming |11 another enzyme, Alul, Al-u-1, and then
12 that she's using the "or" here to have two 12 describes that further analysis of the aliquot,
13 specific adjectives to refer to the same barcode |13 10 percent of that digested genomc DNA
14 that she mght refer to as a cell or 14 So the fact that she's doing this
15 allele-specific barcode. 15 analysis on 2.71 mcrograns of DNAis an
16 In the exanpl e that she provides in 16 indication that she's not using individual
17  her paper, she actually doesn't have the 17 cells. Cells contain about 6 picograns of DNA
18 capability of tracking things back to individual |18 so about a thousand times |ess. And so her
19 cells. She can only point to specific alleles. 19 analysis has got to be on DNA frommul tiple
20 Q Do you understand what's referenced 20 cells. Therefore, there's no way to know, based
21  here with the unique cell-specific barcode? 21 on her tagging, which individual cell any
22 A So she doesn't provide any exanpl es 22 nol ecul e cane from
23 of that in her paper. In the experinent she 23 Q Wul d a person of ordinary skill in
24 describes doing here with the sequencing of the |24 the art have known that taggi ng needs to take
25 FMRL gene froma bul k DNA sanpl e where cells 25 place before pooling in order to use barcodes as
Page 103 Page 105
1 frommany DNAs were mixed -- excuse ne -- in 1 cell-specific barcodes?
2 which DNA fromnany cells is mixed, therefore, 2 A So I'mnot sure about the context of
3 I'mnot sure specifically what she's referring 3 your question, but if you had a pool of DNA from
4  to here. 4 alarge nunber of cells, each cell has two
5 Q Do you have any idea at all? 5 copies of the FMRL gene. And so any individual
6 A She refers to Figure 1. And in 6 nmolecule | look at in that pool of hundreds, if
7 Figure 1, she only describes allele-specific 7 not thousands, of cells, or DNA fromthat nany
8 barcodes. She doesn't provide any exanpl es of 8 cells, couldn't be traced back to an individual
9 cell-specific barcodes. And given the 9 cell. Sothe only way to do that, and
10 experinent she describes, there's no way to 10 Dr. Cooper tal ks about the Linnarsson reference
11 identify and trace any sequence back to an 11 - not the only way - but Linnarsson describes a
12 individual cell. And | actually refer to that 12 way of tagging individual cells. Linnarsson
13 in paragraph 48 of ny declaration on page 30. 13 describes cell tags, which | believe he refers
14 | wite, "Single-Cell analysis 14 to as either cell tags or barcodes. And those
15 requires separate tagging of polynucleotides for |15 are introduced in individual cells of 96-well
16 each cell prior to pooling to ensure that the 16 mcrotiter plate.
17 sane source identifying tag is introduced only 17 Q Al right.
18 to nucleic acids fromthe same cell." 18 If you | ook at the last sentence of
19 Q And what are you relying on in 19 MdAoskey's results, is that in front of you?
20 Mdoskey for the statement that the pooling -- 20 A Yes, it is.
21 the tagging nust take place after the pooling? 21 Q And that states, "V¢ recomrend that
22 A I"msorry, would you repeat the 22 batch-stanps and barcodes be used when
23 question? 23 anplifying irreplaceabl e DNAs and cDNAs for
24 Q Wiat are you relying on in Mdoskey |24 forensic, clinical, single cell, and ancient DNA
25 for your statenent that the pooling has to take |25 anal yses."
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Page 106 Page 108
1 Do you see that? 1 And so the batch-stanp is what she's using to
2 A Yes, | do. 2 identify the contam nants.
3 Q And is that consistent wth your 3 Q As you understand the MQ oskey
4  reading of Md oskey as to what they're 4 reference, what is the purpose of the barcode if
5 recomendi ng? 5 you have the batch-stanp to address
6 A So Mcd oskey actual |y repeats this 6 contam nation issues?
7 sentence twice. First, at the last sentence in 7 A So she says on the second page of her
8 the Abstract and then also the last sentence in 8 paper, "The random bar code di stingui shes anong
9 the Results. 9 sequences arising fromdifferent cell or allele
10 So she's nmaking this reconmendation 10 copies." And there's another place where she
11 and tal king about irreplaceabl e DNAs and cDNAs, 11 refers to the barcode as distingui shing between
12 and she tal ks about forensic analysis where, you |12 copies of an allele for a particular gene in the
13 know, she's clearly, | woul d guess, addressing 13 sanple -- oh, sorry, that's what | described.
14 the question of cross-contanmination, but | don't |14 But sequences arising fromdifferent cell or
15 know That seens to be the major thrust of her 15 allele copies.
16 work. dinical data, single-cell analysis, 16 So renmenber earlier we tal ked about
17 ancient DNA analysis. It's not exactly clear to |17 the fact that we have two copies of our genone,
18 ne what she's tal king about here except these 18 so we potentially have two different alleles
19 are rare sanples in which you woul d want to 19 with variants, and the batch-stanp can be used
20 avoid cross-contamnation. She clearly doesn't 20 toidentify those.
21 describe the use of her nethod for any kind of 21 She al so tal ked about nosai c sanpl es,
22 single-cell analysis. 22 right, tunor and nornal cells nmixed with each
23 Q You'll agree that she recomwends the |23 other, where you woul d expect the tumor to carry
24 batch-stanps and barcodes that she described for |24 certain nutations that the normal cells
25 single-cell analysis? 25 wouldn't. And so in the kind of bulk sanple
Page 107 Page 109
1 M5. RAYMOND: (hjection to form 1 analysis that could be done, the barcodes can
2 A So she says she recommends it, but 2 hel p distinguish between those two types of
3 she doesn't describe any way in which this could | 3 cells.
4  be done. And the only nethod that she presents 4 Q Wy does Mcd oskey propose doi ng
5 is one that uses 2.71 mcrograns of DNA which 5 anything nore than just using batch-stanps for
6 is far nore than what you would get for an 6 what you identify as the contanination issue?
7 individual cell. 7 Ms. RAYMOND: (bjection. Form
8 Al the processing steps involving 8 A Sorry. Could you repeat the
9 cleavage and other anal yses to anal yze the 9 question, please?
10 single gene in a single cell, even that woul d be |10 Q Ckay.
11 incredibly difficult. A single gene, excuse ne, |11 Let ne try it this way: In
12 even that would be very difficult todoin a 12 MA oskey, does the cell-specific barcodes, do
13 single cell given the small quantity of DNA and |13 you understand themto be addressing
14 all the losses that woul d happen with every step |14 contanination?
15 that she incl udes. 15 Ms. RAYMOND: (bjection. Form
16 Q And in terns of the contamnation, 16 A So | don't think Md oskey refers to
17 that is addressed by the batch-stanp, is that 17 cell-specific barcodes. W, so the sentence
18 correct, as conpared to the barcode? 18 you read earlier talks about unique cell or
19 A So she tells you the batch-stanp is 19 allele copy-specific barcodes. It refers to
20 unique to each experinent. And she also tells 20 Fgure 1. In Figure 1, she talks about the
21 us in her discussion of the results on page -- 21  randoniy-generated barcodes to identify allele
22 docurent page 6, page -- | don't know what the 22 copies.
23 final page is, but that we tal ked about earlier 23 You know, what all her notivations
24 that the contam nant sequences were identified 24 are, | can't speak to, but --
25 by batch-stanps assigned to separate reactions. 25 Q \ll, let me ask -- go ahead.
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1 A You know, | just want to say that 1 sequences, our nethods detect redundant
2 given the experinment she describes with 2.71 2 sequences arising fromthe sane cel | ul ar DNA
3 mcrograns of DNA you couldn't trace any of the | 3 tenplate (Fig. 1)."
4 alleles or any of the nol ecul es back to any 4 So in that mx of DNA each tenplate
5 particular cell. 5 nolecules froma cell, and she's saying that her
6 Q In terns of the barcodes, do you 6 conbination of batch-stanps and barcodes can
7 contend that the barcodes in Md oskey are 7 identify places where, in the final sequencing
8 directed to the contanination issue? 8 reaction, that sanme original nolecule is counted
9 MS. RAYMOND: (bjection. Form 9 twice fromthe sane cel lular DNA tenpl ate.
10 Q | just want to be clear on that. 10 Q And in terns of the clinical use of
11 A So | haven't thought through all the |11 cDNA how woul d that -- how woul d barcodes hel p
12 ways in which one mght be able to use the 12 in that context?
13 random barcodes to potentially identify 13 M5. RAYMOND:  (bjection. Form
14 contamnation. | don't believe that Md oskey 14 A So Md oskey doesn't define --
15 discusses that. So she refers to the 15 doesn't describe the analysis of cDNA  She
16 batch-stanp as being used to identify 16 describes the analysis of a single gene FMRL and
17 contamnation. And the portion that she refers |17 a sanple of genonic DNA coning fromwhat |
18 to as a barcode, the 7-base oligonucl eotide to 18 expect is a bulk tissue sanple, although she
19 distinguish between alleles in these bul k 19 doesn't really tell us. It could be froma cell
20 sanpl es. 20 culture. | don't know where she gets her DNA
21 So | think nost of her 21 But she doesn't describe applications to cDNA
22 cross-contanmnation, at |east the way she 22 and she doesn't -- she doesn't talk about this
23 describes it, points to the batch-stanp as being |23 -- the use of these other than a way of
24 the primary way; but, again, | haven't thought 24 neasuring tenplate diversity or anal yzi ng nmosaic
25 through all the possibilities. 25 sanples.
Page 111 Page 113
1 Q WI Il you agree that MA oskey 1 Q Wul d a skilled artisan in 2009, such
2 describes the use of tags to address issues 2 as yourself, know how to use the MQ oskey
3 other than contanination? 3 tagging with cDNA as she reconmends?
4 A So | don't knowif it's addressing 4 Ms. RAYMOND: (bjection to form
5 issues. But she does tal k about the use of 5 A So Mcd oskey's ability to identify,
6 these barcodes, right, as distinct fromthe 6 right, she says, "An additional benefit of our
7 batch-stanps to -- well, she says Valid 7 nethod...is that counting sequences with
8 sequences were identified by their date and 8 nonredundant barcodes provides a quantitative
9 sanpl e-specific batch-stanp and their unique 9 neasure of tenplate diversity."
10 cell or allele-specific barcodes. 10 So if you want to see how many
11 So I'mnot sure how she's defining 11 individual tenplates are there, then given her
12 wvalidity here, but there nay be other issues 12 nethod, right, and she describes the use of this
13 she's trying to address with the barcodes and 13  with genomic DNA her analysis, to the best of
14 the batch-stanps together since she includes 14  ny read, |abels the genonic DNA nol ecul es that
15 themboth as being key to identifying valid 15 she eventual |y sequences with individual
16  sequences. 16 barcodes. And I'd have to go back and review
17 Q Based on your review of Md oskey, 17 all the details of her nethod.
18 what issues do you think she's proposing to 18 To be able to cut DNA with an enzyme
19 address with the barcodes? 19 as she describes, you'd actual ly have to create
20 M5, RAYMOND: (bjection. Scope. 20 doubl e-stranded cDNA.  You woul d be somewhat
21 Form 21 renoved fromthe individual nolecul es.
22 A So she says at the beginning of the 22 So | haven't thought through all the
23 second paragraph in the "Results and 23 ways in which one could potentially adapt this,
24 D scussions" section of her paper, "In addition 24  but as it's described here, it would be -- it
25 to distinguishing valid from contan nant 25 would be -- it would take -- | haven't thought
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Page 114 Page 116
1 of different ways in which to describe the use 1 Dr. Cooper pointed to any. There certainly was
2 of this nethod she discloses to anal yze cDNA 2 literature about multiplex analysis of cDNA
3 and | don't believe Dr. Cooper proposes a 3 sanples, but | don't knowif there's any
4 particular adaptation of Md oskey's method as 4 analysis of single-cell cDNA sanples. | would
5 described here in detail for the anal ysis.of . 5 assunme that Dr. Gooper woul d have pointed those
6 cDNA 6 out if he had been able to find them | did no
7 Q Wul d you in 2009 have been able to 7 search for them
8 apply the barcodes of Md oskey to cDNA? 8 Q If you turn to page 4 of the exhibit,
9 MS. RAYMOND: (hjection to form 9 under the heading of "Barcode."
10 Scope. 10 A Al right.
11 A So | haven't thought through the way |11 Q And here, M oskey states, "The
12 in which one night do that. As | nentioned, as |12 nunber of distinguishable barcodes in a
13 laid out here, this method would be difficult as |13 popul ation of ol igonucleotides used in a
14  witten, as described in this paper, to describe |14 reaction is determned by the nunber of random
15 -- todirectly to apply to cDNA 15 bases, n. This enables one to distingui sh anong
16 I could attach barcodes to lots of 16 4n allele copies per reaction.”
17 different nolecules. Wether it woul d achi eve 17 Do you see that?
18 the goal she lays out here, I'd have to think in |18 A Yes, | do.
19 nore detail about how one would actual ly go 19 Q And do you understand "n" there to be
20 about doing that. 20 a variable?
21 Q Do you have any expl anation for why 21 A So the way it's presented in the two
22  Mdoskey and her teamrecomended using her 22 sentences you read and is a variable, she then
23 barcodes for single-cell analysis? 23 states, "W currently use seven nucl eotides for
24 M5. RAYMOND: (bjection to form 24 the barcode, giving 16,384 possible barcodes for
25 Scope. 25 each encodi ng ol i gonucl eoti de."
Page 115 Page 117
1 A So single-cell analysis can nean a 1 And | believe Dr. Cooper in his
2 variety of different things. And one of the 2 analysis suggests the use of Md oskey's
3 reads that one could place here in that sentence | 3 barcodes which she describes as seven
4 that we referred to earlier, the last sentence 4 nucl eoti des.
5 in the paper, also the |ast sentence in the 5 Q And did you understand from Md oskey
6 abstract, which is the only place she nentions 6 that the nunber of possible barcodes could be
7 or uses the phrase "single cell," she doesn't 7 increased or decreased by changing the nunber of
8 nake it clear what she's proposing here; howone | 8 randombases used in the barcode?
9 would go about doing that, given the method 9 M5. RAYMOND:  (bj ection.  Scope.
10 that's outlined. She could be talking sinply 10 Q I's that what it's teaching?
11 about the analysis of a single cell as opposed 11 A So M oskey doesn't describe that.
12 to other nethods, |ike Linnarsson, which 12 Aread of this is that one coul d choose the
13 Linnarsson describes, | believe, as single-cell 13  nunber of randombases n. But the nunber of
14 analysis. O | believe the '918 [sic] patent 14  bases one chooses is going to depend on a
15 also uses the phrase "single-cell analysis," 15 variety of different experinental constraints
16 although | don't recall all of the details. 16 and goal s.
17 So this could sinply be a reference 17 And in the context of what we're
18 to analyzing single cell. But, again, the 18 discussing today, Dr. Cooper's analyses, | don't
19 nethod she describes here would be difficult to |19 believe Dr. Cooper provides any suggestion that
20 inplement for a single cell. 20 the nunber of bases be chosen to be anything
21 Q Vés there literature on the use of 21 other than n when he suggests adapting
22 barcoding in the context of cDNA for single 22 Mdoskey's batch-stanp and barcode to the
23 cells as of 2009? 23 analysis of single cells as laid out in
24 M5, RAYMOND: (hjection. Scope. 24 Linnarsson.
25 A So | don't knowif -- | don't believe |25 Q Wen Md oskey says "W currently use
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1 seven nucleotides for the barcode...," do you 1 Ms. RAYMOND:  (bjection. Form
2 understand Mcd oskey to be saying that that 2 Scope.
3  wouldn't be changeable if the experinent 3 A So there are a wide variety of
4 warranted it? 4  considerations one woul d have to look at in
5 M. RAYMOND: (hjection. Form 5 adjusting that length, and a lot of it would
6 Scope. 6 have to do with the experinmental conditions. So
7 A So there are a variety of different 7 one of the things | point out inny report is
8 considerations that would go into this. 8 that Dr. Cooper states, and | agree, that one
9 MdJoskey's barcodes have a very particul ar -- 9 would need many nore copies of a nol ecul ar tag
10 or the oligonucleotides that contain the 10 that - and I'maquoting Dr. Cooper here - |
11  barcodes have a very particular structure. So 11 really amquoting the patent in colum 22, |ines
12 they have a target-specific region that woul d 12 54 to 57. "In general, to acconplish such
13  bind to a particular genonic target |ocus or 13 nol ecul ar tagging the nunber of distinct MD
14 genomc target sequence, potentially a gene 14 tags to be used should be nmany times greater
15 sequence or sone other elenent. They have the 15 than the actual nunber of nol ecul es anal yzed."
16 batch-stanp. And | don't recall inmnediately how |16 Al right. So that's one
17 long that batch-stanp is. There's her seven 17  consideration one woul d have to | ook at.
18 randon y-generated barcode. There's sone 18 And then Dr. Gooper, in his report on
19 additional sequences to give her little hairpin |19 page -- paragraph 256, tells us that tagging
20 structure. It's a three-dimensional structure 20 each nolecul e would require at |east a hundred
21 and then sone additional bases that bind to, | 21 tinmes nore tags than sanpl e pol ynucl eoti des.
22 believe, the genomc region. 22 Soif | look at the 7 mers that
23 So she's got a very particul ar 23  Mdoskey uses, she has 16,000 possible
24 structure that she's using in her analysis. And |24 barcodes. That tells me that, according to
25 | don't knowthe entirety. | haven't really 25 Dr. Cooper's logic, she should be able to tag
Page 119 Page 121
1 done an analysis for what the inpact would be in | 1 about 160 different nol ecul es.
2 expanding this barcode or in what conditions one | 2 (ne might envision you can nake that
3 night be able to do it and for what particul ar 3 longer, but, again, it woul d depend on your
4 application. 4  application.
5 So, yeah, there are a lot of things 5 So on page 6 of Md oskey, she tal ks
6 you could potentially vary, but she doesn't 6 about sequence recovery and tal ks about
7 provide any guidance on howto do that or why 7 performng DNA sequenci ng which was carried out
8 one would want to do it. 8 using fluorescent dideoxynucleotides in applied
9 Q A person skilled in the art reading 9 -- using BigDye terninator chenistry from
10 Md oskey woul d understand that you woul d want 10 Applied Biosystens, and one skilled in the art
11 to increase the nunber of random bases in the 11  woul d understand that this is an inplenentation
12 barcode if you were addressing a situation where |12 of Sanger sequencing.
13 you woul d have nore different mol ecul es than you |13 At the time, in 2009, the reads were
14 woul d barcodes, right? 14 over a thousand bases |ong, so adjusting that
15 Ms. RAYMOND: (bjection. Form 15 size of a barcode might be -- nmight not have an
16 Scope. 16 inpact on what you're actually able to do with
17 A So woul d you repeat the question, 17 the rest of the sequence.
18 pl ease? 18 | believe at the tine, the sequencing
19 Q A person skilled in the art reading 19 technol ogies, the Illumna sequencer read 35
20 Mdoskey woul d understand that you woul d want 20 bases, maybe 50, in 2009. And so adjusting that
21 to increase the nunber of randombases in the 21  nunber coul d have a significant inpact on other
22 barcode if you were addressing a situation where |22 aspects of the experinent.
23 you woul d have nore different nol ecul es than you |23 So, you know, you'd really have to
24 woul d have barcodes if you were using the seven |24 think through howto do it. It's not just
25 nucl eotide barcode? 25 sinply, Ch, I'mgoing to make this |onger
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1 wthout having any potential inpact on the rest 1 individual cell and then to trace it back to a
2 of it. And Dr. Cooper doesn't propose a way to 2 specific polynucl eotide, a specific nolecule
3 nake this |onger wthout negatively affecting 3 that came fromthat same single cell.
4 other aspects of the incorporation of these kind | 4 Q So when you say trace it back to a
5 of barcodes in Linnarsson. 5 polynucleotide, is that referring to the
6 Q If you turn to page 32, please. 6 original biological naterial or a copy?
7 A O ny report? 7 MS. RAYMOND: (hjection. Scope.
8 Q Your report. 8 Form
9 A Sure. 9 A So I'mnot sure how you' re defining
10 Al right. I1'mthere. 10 "copy," and |'mnot sure the context in which
11 Q You state in the mddl e of paragraph |11 you're |ooking at defining a copy.
12 51, "In certain enbodi nents, the MD on a 12 Now we' re tal king about the | anguage
13 polynucleotide is used to identify the source 13 of the patent. And the MD as we see in
14 fromwhi ch pol ynucl eotide i s derived." 14 colum 6, can be used to identify the source
15 Do you see that? 15 fromwhich the polynucleotide is derived. The
16 A Yes, | see that. 16 multiplex sequence conprises a first cell tag
17 Q And what did you nean by that, 17 associated with the single cell fromwhich the
18  derived? 18 sanpl e pol ynucl eotide i s derived and a second
19 A So you're referring ne to a section 19 tag sequence distinguishing the pol ynucl eoti de
20 inny report in which | discuss claim 20 fromother sanple pol ynucl eotides derived from
21 construction and howto interpret different 21 the sane cell.
22 terns. 22 | don't believe Dr. Cooper contests
23 In paragraph 51, | say, | have 23 this, and so | haven't done a ful sone anal ysis
24 assuned the followi ng constructions in ny 24 toreally look at the breadth and scope of what
25 analysis, both of which are found in the 25 that nmight be referring to. And I'mnot
Page 123 Page 125
1 specification of the '981 Patent: Miltiplex 1 prepared to offer an opinion beyond what is
2 ldentifier or (MD), it neans a tag or 2 presented in ny report. | don't believe
3 conbination of tags associated with a 3 Dr. Cooper contests that.
4 polynucl eoti de whose identity - right - the tag 4 Q In paragraph 51, you say, and this is
5 DNA sequence can be used to differentiate 5 in your daim®Construction section, "..."'sanple
6 polynucleotides in the sanple, which is what you | 6 neans 'a quantity of naterial froma biol ogical,
7 referred ne to. 7 environnental, medical, or patient source in
8 If | look at that, and |'m 8 which detection, measurenent, or |abeling of
9 interpreting the clains of the patent, the MD 9 target nucleic acids is sought."'"
10 this multiplex identifier, conprises a first tag |10 Do you see that?
11  sequence associated with a single cell from 11 A | see that, yes.
12 which a sanpl e polynucl eotide is derived, and a |12 Q And there, you're -- that's what you
13 second tag sequence distinguishing the sanple 13 understand is the construction of the term
14 pol ynucl eotide fromother sanple pol ynucl eotides |14 "sanple" as used in the clains; is that correct?
15 derived fromthe same cell. 15 Let me ask the question again.
16 Soif I'mreading this in the context |16 A Al right.
17 of the line you quoted, which cones from 17 Q In paragraph 51, you state, "I have
18 colum 6, lines 33 to 38, and it goes further, 18 assuned the foll owing constructions in ny
19 "In certain enbodi ments, the MD on 19 analysis."”
20 polynucleotide is used to identify the source 20 Do you see that?
21  fromwhich that pol ynucleotide is derived," if I |21 A Yes, | do.
22 read that in the context of the '981 patent, 22 Q And then you have the terns fromthe
23 that MDis going to have a conponent, an 23 clains that you're construing are in quotes:
24  elenent which allows ne to trace each 24 mltiplex identifier, MD, and sanple; is that
25 pol ynucl eoti de, each nol ecul e back to an 25 right?
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1 A So I'mnot offering an extensive 1 material that's at the source rather than a copy
2 claimconstruction analysis here. |'mproviding | 2 of it; is that right?
3 definitions which I don't believe Dr. Cooper 3 A I'mnot sure how one woul d copy a
4 contests. These definitions are derived from 4  chunk of tissue.
5 the patent itself. "Sanple," | quoted_part of 5 Q You understand the term"sanple" is
6 the first sentence of the very |ong paragraph 6 used al so to describe the pol ynucl eotides in
7 that describes sanples. And the claimitself 7 claiml, correct?
8 tells us the sanple conprises a plurality of 8 Ms. RAYMOND: (bjection. Form
9 single cells and then goes on to discuss that 9 A So | don't believe | provided an
10 further. 10 analysis of that in ny report. It wasn't
11 So, you know, the sanple |'mtaking 11 necessary to respond to Dr. Cooper. |'d have to
12 here to nean in the context of the report | 12 think about that analysis in greater detail, and
13 filed today or that we're discussing today in 13 I'mnot prepared to offer an opinion today.
14 which Dr. Cooper, in response to Dr. Cooper, a 14 Q Do you know what sanpl e
15 sanple is a quantity of material froma 15 polynucl eotide neans in the clains in the '981
16 biological, environmental, nedical, patient 16 patent?
17 source or patient source in which detection 17 A In the context of responding to
18 neasurenent or labeling of target nucleic acids |18 Dr. Cooper's argunents, | believe that ny use of
19 is sought. 19 the term"sanpl e pol ynucl eotide" is consistent
20 Q You stated you provided two 20 with the way in which he uses it. And so |'m
21 constructions fromthe specifications of the 21 not responding or I'mnot offering claim
22 '981 patent in paragraph 51. 22 construction opinions with regard to the ' 981
23 Wat are the two? Can you just 23 patent. I'mproviding definitions only to the
24  identify the terns construed? 24 extent that |'mable to respond to Dr. Cooper's
25 A So I"'mnot offering a claim 25 argunents.
Page 127 Page 129
1 construction for the entirety of the '981 1 Q D d you disagree with the way
2 patent. That would be outside the scope of what 2 Dr. Cooper applied any of the claimterns for
3 I'mproviding. 3 the '981 patent?
4 I"mresponding to Dr. Cooper's 4 Ms. RAYMOND: (bjection. Form
5 analyses. And | believe that the two terns, 5 A So that's a rather broad question.
6 "nolecular identifier MD' and "sanpl e" as 6 | don't have Dr. Cooper's report available in
7 described in paragraph 51, quoting two portions 7 front of ne to look through it.
8 inthe '981 patent, are consistent wth 8 Dr. Cooper, | think, msapplies a |ot
9 Dr. Cooper's analysis. 9 of terns. Dr. Cooper offers a lot of vague
10 Q Ckay. 10 suggestions wthout really describing in detail
11 And did you, in fact, assune the 11  what he nmeans in nmany pl aces.
12 construction of sanple to be a quantity of 12 | have nmany pages in which | talk
13 rmaterial froma biological, environnental, 13  about sone of the shortconmings in Dr. Gooper's
14 rmedical or patient source in which detection, 14 analyses. |1'd be willing to wal k through those
15 neasurenent or labeling of target nucleic acids |15 if you want to talk about specific exanples.
16 is sought? 16 Q Wth respect to plain and ordinary
17 A That's the assunption of the 17 neaning, you applied -- excuse ne.
18 definition of that terml nade in the context of |18 Wth respect to sanple
19 responding to Dr. Cooper and his argunents. And |19 pol ynucl eotide, you applied the plain and
20 | believe that's consistent with Dr. Cooper's 20 ordinary neaning, correct? Paragraph 52.
21 argunents regarding obvi ousness of the ' 981 21 A In responding to Dr. Cooper's
22 patent clains and in his analysis of Linnarsson, |22 argunents, wherever possible, | applied the
23 Md oskey. 23 plain and ordinary neaning as they woul d have
24 Q Interns of the term"sanple," you 24 been understood in |ight of the specification.
25 understand sanple to nean the actual biol ogical 25 | don't believe | offer any particul ar
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Page 130 Page 132
1 construction or interpretation of sanple 1 BY MR REINES
2 polynucl eotide beyond the plain and ordinary 2 Q Can you identify any reason why the
3 neaning. 3 Linnarsson approach woul dn't be applicable in
4 | always, to the best of ny ability, 4 the eyes of a skilled artisan to yeast cells?
5 try to respond to the opinions as presented by 5 M5, RAYMOND. (bj ection. Scope.
6 Dr. Cooper. 6 Form
7 Q Do you understand that the '981 7 A So | don't believe Dr. Cooper makes
8 clains are limted to manmal i an sources? 8 any arguments about the lintations of the
9 MS. RAYMOND: (hjection. Scope. 9 application of Linnarsson. And so |'m not
10 A I haven't perforned such an analysis. |10 prepared to offer an opinion as to what the
11 | don't believe Dr. Cooper offers any such 11 linmtations nmght be sitting here today.
12 opinions, and so it's beyond the scope of what 12 MR REINES. Ckay. Wiy don't we take
13 I'mprepared to testify about today. 13 a break. Thanks.
14 Q In terns of Linnarsson, is it your 14 VIDEQRAPHER O f the record at
15 understanding that Linnarsson can only be used 15 1:40. This ends Media Whit No. 3.
16 with mammal i an sources? 16 (Recess.)
17 M5. RAYMOND:  (bj ection. Scope. 17 VIDEGGRAPHER  (n the record at 1:53.
18 A So | don't believe Dr. Cooper offers |18 This begins Media Unit 4 in the deposition
19 any interpretation of Linnarsson saying that 19 of John Quackenbush, Ph.D.
20 Linnarsson can only be used for manmal i an 20 BY MR REINES
21 sources. | don't believe | offered any opinions |21 Q Based on your anal ysis of
22 about the lintations of the application of 22 Dr. Cooper's declaration, have you identified
23  Linnarsson beyond manmal i an sources. However, 23 any terns that warrant clai mconstruction?
24 Linnarsson's CDS, cDNA synthesis priner has an 24 MS. RAYMOND: (bjection. Form
25 oligo(dT) conponent. And to the best of ny 25 Scope.
Page 131 Page 133
1 recollection, all eukaryotic nRNAs are 1 THE WTNESS: Do you want to repeat
2 pol yadenyl at ed. 2 that for hin?
3 So, for exanple, Linnarsson's 3 Ms. RAYMOND: (bjection. Form
4 application or Linnarsson's nethod coul d, 4 Scope.
5 sitting here today specul ating, could be applied | 5 A So | didn't performa thorough
6 to analysis of single yeast cells or other 6 analysis with regard to claimconstruction. M
7 eukaryotic cells. 7 opinions are laid out in the section of ny
8 Q Wul d you have known in 2009 how to 8 report we referred to earlier, which | believe
9 adapt the Linnarsson nethod to single yeast 9 appears on claim3l. Beyond that, | don't have
10 cells? 10 any further opinions to offer.
11 M5, RAYMOND: (hjection. Scope. 11 Q D d you say claim31?
12 A So | haven't fully done that 12 A Page 31.
13 analysis, but if yeast cells, if -- and | 13 Q Ch, okay.
14 believe they are; | believe the nfRNAis 14 But I'msaying if you had seen any
15 polyadenylated. | could inagine using it for 15 area where, you know, based on Dr. Cooper's
16 yeast cells. But, again, | haven't fully 16 report, where there was a need for claim
17  thought through all the inplications, and so | 17  construction, you woul d have identified that; is
18 haven't thought about what one would want to do |18 that right?
19 in 2009, other than anal yzi ng the methods 19 M5. RAYMOND: (pjection. Form
20 presented here in Linnarsson in the context of 20 Scope.
21  Dr. Cooper's arguments. 21 A | didn't performthat analysis, other
22 M5, RAYMOND: |f we could take a 22 than what's offered in Section C on page 31 and
23 break in the next couple of nminutes, that 23 32 of ny report. | was sinply trying to respond
24 woul d be great. 24 to Dr. Cooper's argunents as best | coul d.
25 MR REINES. Sure. 25 Q D d you performany analysis to see
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Page 134 Page 136
1 if there was any claimconstruction that was 1 of the '981 patent have a very particul ar
2 warranted in viewof Dr. Cooper's report? 2 structure, particularly in the clains.
3 A | didn't performan analysis to see 3 And the terns "barcode" are often
4 whether or not claimconstruction was warranted. 4 used |oosely in avariety of different ways in
5 | responded to Dr. Cooper's argunents_in.the . 5 the '981 patent.
6 context of the claimconstruction | presented 6 Dr. Cooper specifically tal ks about
7 here. 7 different types of barcodes, so the barcode that
8 Q (ne of the terns you offered for 8 appears in Linnarsson, the batch-stanp plus
9 claimconstruction was the term"sanple." 9 barcode that appears in Md oskey, another type
10 Does the definition that you identify |10 of barcode that appears in Hig. And so this is
11  in paragraph 51 apply to the term"sanpl e" as 11  just to be very clear about what the MDs were
12 used in the phrase "sanpl e pol ynucl eotide" in 12 inclaiml since that was at the heart of
13 the clains? 13 Dr. Cooper's argunents.
14 Ms. RAYMOND:  (bjection. Form 14 | don't recall exactly why | included
15 A | haven't fully anal yzed the term 15 "sanple" here. [I'd have to | ook back at
16 "sanpl e polynucleotide."” |If you can point me to |16 Dr. Cooper's report.
17 places in Dr. Cooper's report where he offers a |17 Q If you turn to Linnarsson and
18 construction, |'d be happy to reviewit and 18 specifically Figure 3.
19 comment onit. 19 A Al right.
20 Q No. M question was different. 20 Q And with respect to the nol ecul e
21 You give a definition for the term 21 shown in Figure 3, that includes a cell tag; is
22  "sanple" that you used in your analysis. 22 that right?
23 D d you use that definition of 23 A That's what the figure says, yes.
24 "sanple" as it relates to the phrase "sanpl e 24 Q And what is the purpose of the cell
25 pol ynucl eotide" in the clains? 25 tag in the nolecul e of Figure 3?
Page 135 Page 137
1 M5. RAYMOND: (hjection to form 1 A So Figure 3 is only show ng the
2 A So | didn't performan analysis of 2 construction of -- if you look at the
3 the term"sanple pol ynucl eotide" as laid out in 3 description of the drawing that occurs on page 5
4 the clains of the '981 patent because | don't 4 of Linnarsson, it's an exanple of a tenplate
5 think -- | didn't believe it was necessary to 5 switching oligonucleotide that has a five prine
6 respond to Dr. Cooper's argunents. 6 anplification priner sequence or (APS), a cell
7 Q You only included the constructions 7 tag and a three prinme sequence for tenplate
8 of the terns in your report where you thought it 8  switching.
9 was necessary in viewof Dr. Cooper's report; is | 9 So, | mean, here, it's just labeling
10 that correct? 10 the conponents of the TSO So in the figure
11 A M/ exercise in carrying out this work |11 itself, it's not ascribing any particul ar use to
12 was to respond to Dr. Cooper's anal ysis 12 the cell tag, but | believe the cell tagis
13 presented in his report. | don't have his 13 described in greater detail in Figure 11.
14 report sitting in front of ne right now and I 14 But, in general, the cell tag is used
15 don't recall if he offered any independent or 15 to distinguish each of the 96 wells -- a uni que
16 contradictory constructions. But the 16 cell tag is assigned to each of the 96 wells in
17 constructions | used are laid out in paragraphs |17 Linnarsson's 96 well plate and is used to
18 51 through 52 of ny report. 18 identify the cell which is placed into that
19 Q And how di d you sel ect which terns to |19 plate and the nol ecul es derived fromit.
20 include construction of in paragraph 51? 20 Q And if you turn to Figure 4 --
21 A Again, | don't have Dr. Cooper's 21 A Al right.
22  report sitting in front of me. | don't recall 22 Q -- do you have opi nions regardi ng
23 why these were sel ected. 23 Figure 4inthis natter?
24 Particularly, MDI believe it was 24 MS. RAYMOND: (bjection. Form
25 inportant because the MD laid out inthe clains |25 A So -- go ahead.
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Page 138 Page 140
1 Q | didn't see any reference to 1 A You woul d have to ask Dr. Linnarsson
2 Figure 4 in your report, and | just want to 2 why he didn't include it there and why he
3 know, do you have a reason for that? 3 included the cell tag in Figure 4. He doesn't
4 A So | didn't call Figure 4 explicitly. 4 offer an explanation and | can't specul ate.
5 The caption for Figure 4 says it "...shows an. 5 Q Do you know why there's no cut site
6 exanple of cDNA synthesis priner, (CDS) 6 in Figure 4?
7 conprising a5 anplification priner sequence 7 A Again, you woul d have to ask
8 (APS), acell tag and a 3' RNA conpl enentary 8 Dr. Linnarsson why he chose not to do that.
9 sequence (RCS)." And that's show ng the 9 Q Do you have any under standi ng why
10 different segnents here. 10 there's no identification of biotinin Figures 3
11 This is, | believe, sonething that 11 and 47
12 Linnarsson refers to as an alternate formof his |12 A Again, | can't conment on why
13 S It's not the formof the COS that appears |13 Dr. Linnarsson nade certain choices in preparing
14 in either Figure 11 which provides an outline of |14 his figures. 1 have no way of know ng.
15 the method that Linnarsson is describing in his 15 Q Using the I11umna Genome Anal yzer
16 patent. And this nmethod in Figure 11 is also 16 that you had at Dana-Farber, were you able to
17 consistent with the two exanpl es, Exanple 1 and |17 create cDNA libraries without fragnentation?
18 2 that appear in the patent. 18 MS. RAYMOND: (hjection. Scope.
19 Dr. Cooper notes, and | believe this |19 A | don't recall all the details of the
20 is stated in Linnarsson, that a cell tag could 20 cDNA library sequencing that | did at
21 be used in either the TSOor the COS. So to the |21 Dana-Farber. | don't believe it's gernane to
22 extent that Dr. Cooper makes arguments about the |22 the argunents that Dr. Cooper presents in his
23 cell tag appearing in the CDS, | discussed that 23 report and that | responded to.
24 in ny response w thout necessarily explicitly 24 Q R ght, but ny question wasn't any of
25 calling out Figure 4. 25 that. It was just when you -- or naybe you
Page 139 Page 141
1 Q Do you know what the sequence is of 1 don't renenber, but when you used cDNA libraries
2 the cut site used by Linnarsson? 2 with the Illumna Genone Anal yzer, did you use
3 A So by "the cut site," | believe 3 fragnentation?
4 you're referring to BST QL1. [sic] Cf the top 4 M. RAYMOND:  (bj ection.  Scope.
5 of ny head, | don't know the recognition 5 A So | don't recall all of the details.
6 sequence for that restriction enzyne. 6 Ve rmay or may not have fragnmented nol ecules. It
7 Q bd you look it up? 7 woul d depend on the particul ar application we
8 A At some point, | probably did, but I 8 were interested in.
9 don't recall what it is. 9 Q And whi ch applications woul d you tend
10 Q And why did you want to know what the |10 to have wanted to fragnented cDNA |ibraries?
11  sequence is of the cut site? 11 M. RAYMOND: (hjection to form
12 A There are different types of 12 Scope.
13 restriction enzymes and | believe | |ooked just 13 A Again, there are a lot of reasons why
14  to make sure it was a Type 1 restriction enzyne. |14 one nmight or mght not do particular things in a
15 Q And how did you | ook it up? 15 particular |aboratory setting. Thinking back to
16 A NEB i s the biggest supplier of 16 what | was doing 15 years ago, yeah, | haven't
17 restriction enzynes, New Engl and Biol abs. | 17  thought back and done that anal ysis and |'m not
18 think | probably looked it up on their website; 18 prepared to do it right now
19 1 don't recall. The sequence of the BST C.1 19 Q Yes, it wasn't an analysis. It's a
20 [sic] recognition site wasn't inportant for the |20 nmenory.
21 analysis | performed, and | don't believe 21 Let me ask it this way: Wen you
22 Dr. Cooper made any particul ar argunments about 22  were creating cDNA libraries, would you be nore
23 it. 23 inclined to use fragnentation i f the sequences
24 Q And in terns of Figure 3, how cone 24 were |onger?
25 there's no cut site in Figure 3? 25 MS. RAYMOND: (bjection to form
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Page 142 Page 144
1 A In creating cDNA libraries, you get 1 thisis reflected in Linnarsson's description of
2 typically cDNA -- you get all-coners, so |ong 2 Figure 11. So Panel Cis a step that invol ves
3 and snall cDNAs. Again, it woul d depend on the 3 PCRusing single priners. And in that reaction,
4 particular application and what one wanted to 4 the single primers are biotinylated. The
5 do. 5 fragnents are then cut, in Figure D, with |
6 There are a whol e host of different 6 believe two enzymes. | believe that's what he
7 experinents. You could do surveys of all the 7 --or, actually, | don't recall. | think naybe
8 RNAs. You can do anal yses of a subset. You can | 8 one enzyne. |'mthinking of M oskey where
9 do mutational analysis. It would depend on the 9 there are two enzynes. And |'d have to | ook and
10 particular goal of the experinent. 10 see -- oh, I'msorry, not with restriction of
11 Q For the experiment exanpl e that 11  enzyme, but with DNAs. So it's a general enzyne
12 Linnarsson includes, do you have an 12 that digests DNA  And he refers to this as a
13 understandi ng why he woul d use fragnentation for |13 fragnmentation step that randomy cleaves the
14 that cDNA library, based on your review of 14 doubl e-stranded DNA  And he then descri bes
15  Linnarsson? 15 binding the two ends to streptavidin beads.
16 A So there are a variety of different 16 Streptavidin beads are typical |y nagnetic beads
17  reasons why Linnarsson may have fragnented the 17 coated with streptavidin.
18 nolecules. Probably the sinplest to understand |18 So you can bind both ends of these
19 is that Linnarsson eventually uses the biotinto |19 fragnents and then wash away the fragments that
20 bind the ends of the nolecule to streptavidin 20 aren't bound. So the internal fragnents that
21 beads, and then uses BTS (L1 to release the five |21 were cut with DNAs now are washed away.
22  prime fragnent ends fromthe beads and then does |22 And what Linnarsson then describes in
23 further processing in preparation of doing 23 Panels E and F is the hinding of these fragnents
24 sequenci ng. 24 in Step Eusing BTS QL1 to cut the BTS site and
25 So part of it istorelease the five |25 release the barcode, and then doing sone
Page 143 Page 145
1 prine end as part of the overall strategy to 1 additional steps to put on P1 and P2, which, if
2 release the five prine ends. There are other 2 | recall correctly, are the sequencing priners
3 reasons why one night choose to do that. Again, 3 that are used.
4 it would depend on a particular downstreamgoals | 4 So there are a variety of different
5 and applications. 5 reasons why one would do this. ne of themis
6 Q In the exanple in Linnarsson where he | 6 sinply to be able to release the five prine
7 uses biotin, do you have an understanding as to 7 ends, which if both the five prime and three
8 why he uses biotin? 8 prime ends were bound, if one were to cut with
9 M5. RAYMOND:  (bj ection. Scope. 9 BTS A1, the nolecul e of the cDNAs, the
10 Q Let me ask the question again. 10  doubl e-stranded cDNAs woul d still be attached to
11 Based on your understandi ng of the 11 the streptavidin beads, so you couldn't carry
12 Figure 11 exanple in Linnarsson, why -- what is |12 out the Steps E and F.
13 your understanding is the purpose of using 13 Q M/ question is nmaybe sinpler, which
14 biotin and then the cutting site and attaching 14 is why use biotin at all and performa wash?
15 it to the bead and doi ng the wash and then 15 A There are a variety of different
16 cutting it? 16 reasons, including the fact that he was very
17 M5. RAYMOND: (bjection. Form 17 interested in purifying these segments of the
18 A So | think you got the order wong 18 five prime end, those segnents containing the
19 and | lay out it doesn't bind and cut, it cuts 19 cell tag. These internal segments woul dn't
20 and then binds. And | lay this out starting 20 contain the cell tag. They would interfere with
21 with the detailed description of Figure 11 that 21 -- they would participate in the end repair and
22 begins on page 19. 22 ligation of the priners for sequencing. And
23 (n page 22, | talk about Panels Cand |23 they -- | nean, there could be a variety of
24 D and |'ve sort of grouped themtogether. 24 other reasons why Linnarsson chose to do it, but
25 So Panel C-- and, again, sone of 25 the sinplest reason for including biotinis
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Page 146 Page 148
1 because he was interested in doing a 1 that's why Linnarsson uses biotin and BTS
2 purification to isolate the fragments that 2 sequence in his experiment is for purification
3 included the cell tag. 3 or do you have an opinion one way or the other
4 Q Let ne ask you this question: If you | 4 on that?
5 were creating a cDNA library without __. .. 5 A So Linnarsson doesn't describe in
6 fragnmentation, would there be any reason in 6 detail why he does it. | haven't perforned a
7 Linnarsson to use biotin and the wash? 7 detailed analysis of all the reasons why. But
8 M5. RAYMOND: (bjection. Form 8 if we read beyond Figure D, if we go to Figures
9 Scope. 9 EandF if onedidn't purify the sanples and
10 A Li nnarsson describes the use of 10 thenin going fromEto F did end repair and
11  biotin, and so |'mnot going to specul ate on 11 ligation of different nolecul es, different
12 other things that Linnarsson could have done. 12 priners, all of those nol ecul es woul d be
13  This is what Linnarsson did. And so in the 13 labeled. Al of the nolecul es woul d be
14  context of Dr. Cooper's argunents that 14 sequenced.
15 Linnarsson plus Md oskey is invalidating prior 15 There are nmany nore nol ecul es
16 art, | relied on what Linnarsson described as 16 potentially that represent these internal
17  his overal | approach. 17 fragrments and the other fragments. Those
18 Q Let ne ask it this way: In 18 internal fragnents, the way Linnarsson describes
19 Linnarsson, is there any purpose for the biotin |19 his approach, would not contain the cell tags.
20 and the BTS sequence other than to support the 20 They don't have cel |l tags.
21 fragnentation approach? 21 And so there's -- you know,
22 M5, RAYMOND: (bjection. Form 22 Linnarsson is what Linnarsson is. And I'mnot
23 Scope. 23 ina-- 1 wasn't required to specul ate about
24 A Biotinwth streptavidin beads is 24 other things Linnarsson coul d have done or why
25 comonly used as a way of purifying nol ecul es. 25 Linnarsson did different things, because
Page 147 Page 149
1 Biotin and the use of BTS OL1 is used to cl eave 1 Dr. Cooper didn't offer any suggestions as to
2 and then further analyze the five prine 2 alternative inplenentations of Linnarsson.
3 fragments. So it's what Linnarsson describes as | 3 Q If you turn to page 46 of Linnarsson.
4 doing. 4 A Al right.
5 I haven't done an anal ysis to think 5 Q In the nethod of claim1, the cDNAis
6 about other approaches that Linnarsson coul d 6 synthesized fromnRNA -- well, let ne start
7 have used, and Dr. Cooper doesn't provide any 7 again.
8 specul ation about that that | was in a position 8 Do you have claiml1 in front of you?
9 to respond. 9 A Yes, | do.
10 Q Do you have any -- have you perforned |10 Q In Linnarsson, the cDNA library is
11 any analysis as to what the purpose might be for |11 generated according to the nethod of claim1l
12 biotinin the BISsite and the streptavidin 12 without any fragnentation or use of biotin,
13 beads in Linnarsson beyond supporting 13  correct?
14  fragmentation? Have you done an anal ysis of 14 MS. RAYMOND: (bjection. Form
15 that? 15 A So | don't believe Dr. Cooper
16 M5, RAYMOND: (bjection to form 16 provides an analysis of claiml in his report.
17 Scope. 17 1 haven't included an analysis -- consequently,
18 A So | don't believe Dr. Cooper offers |18 | have not included an anal ysis of each step of
19 any theories as to the use of biotin and BTS L1 |19 claim1 or each step of the claimd invention in
20 that would differentiate it fromwhat Linnarsson |20 ny report. And so | haven't performed a
21 actually describes and proposes. 21 sufficient analysis to be able to tell you
22 As | mentioned, the use of bhiotin and |22 exactly what is enconpassed in the scope of
23 streptavidin beads is a common approach for 23 claiml as presented in Linnarsson.
24 purifying the DNA sanpl es. 24 Q So did you review clai m1 when you
25 Q Do you have an opinion as to whet her 25 reviewed Linnarsson?
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Page 150 Page 152
1 A | reviewed it, but | didn't reviewit 1 And his assertion that Linnarsson, as he
2 in great enough detail to answer your question, 2 describes it, represents invalidating prior art.
3 because Dr. Cooper didn't provide any opinions 3 Q If you could turn to Figure 11, if
4 that | was required -- that required a response. 4 you coul d, please.
S Q  Kay. 5 A sure
6 But you can see in claiml, there's 6 Al right.
7 no reference to fragnentation, correct; there's 7 Q Interns of Figure 11, did you --
8 no fragnenting step? 8 it's the other page?
9 A | haven't read all of claim1, and | 9 A It's right here (indicating). |'m
10 haven't read it in the context of the witten 10 looking at the caption.
11 description to fully understand what Linnarsson |11 Q Ckay.
12 isclaimng. And | don't believe Dr. Cooper 12 For Figure 11, did you believe that
13 offered any analysis and so |'mnot prepared to |13 the CDSis released for sequencing according to
14 offer an opinion today as to what it 14 this nethod?
15 enconpasses. 15 A So the COS is the three prime
16 Q Ckay. 16 fragnent end. The way it's depicted in this
17 So you're saying you can't answer the |17 figure and in both Exanple 1 and Exanpl e 2,
18 question whether there's a fragmentation step in |18 which corresponds to this figure, there is no
19 claim1l of Linnarsson? 19 potential release of the (S as a
20 A | haven't analyzed claiml to the 20  doubl e-stranded nol ecul e to then be processed
21 extent where | would feel confident offering an |21 through Steps E and F.
22 inforned opinion sitting here today. 22 Q And why woul d there be a cell tag if
23 Q Al right. 23 it was never going to be sequenced?
24 And you understand that the clains of |24 A So Dr. Cooper doesn't provide any
25 the Linnarsson patent are part of the disclosure |25 argunents as to how one woul d nodi fy what's
Page 151 Page 153
1 of the patent application? 1 presented in Linnarsson to sequence that. | can
2 A | believe that's correct, yes. 2 specul ate about ways in which it night be done.
3 Q And then in ternms of -- can you see 3 But to the extent that Dr. Cooper doesn't
4 that there's no attachment using biotinin 4  provide such an argunent, | don't have anything
5 daiml? 5 torespond to.
6 A Again, | haven't done that analysis 6 Q For your opinion that -- do you
7 and | believe if Dr. Cooper felt it was 7 believe Linnarsson requires fragmentation to
8 inportant to single out claim1, he would have 8 create cDNA libraries, according to his nethod?
9 done that in his declaration. And | didn't see 9 A So if you use the term"cDNA
10 anything in his declaration making that 10 library,” thisis atermthat Dr. Linnarsson
11 argunent, and so I'mnot in a position to render |11 actually defines in his patent on page 12,
12 an opinion because | have nothing to respond to. |12 starting at line 4. The term"cDNA |ibrary"
13 Q And with respect to claim10, do you |13 refers to a collection of cloned conpl ementary
14 see where it says that both the COS and the TSO |14 DNA cDNA fragnents, which together constitute
15 include a tag? 15 sone portion of the transcriptone of a single
16 A Yes, | do. 16 cell or aplurality of single cells.
17 Q Ckay. 17 So Dr. Linnarsson's description of
18 So why woul d the CDS be tagged if it 18 the cDNA library, and the library is what is
19 was never -- if it was attached to a 19 eventual |y sequenced, consists of cDNA
20 streptavidin and it never cut for sequencing? 20 fragnents. So it at least suggests that the
21 A So | haven't done that analysis. 21 cDNA library has undergone this fragnentation
22 Dr. Cooper makes statenents about either the COS |22 step.
23 or TSOincluding a tag, but Dr. Cooper doesn't 23 Q But do you have an opinion one way or
24 provide an analysis as to howthe TSOtag would |24 the other?
25 be read given his description of Linnarsson. 25 A As to?
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Page 154 Page 156
1 Q Do you have an opinion one way or the | 1 theories for obviousness.
2 other as to whether Linnarsson requires 2 Q And you understand that part of
3 fragnentation for the creation of cDNAlibraries | 3 Dr. Cooper's opinion was based on Figure 4 of
4 using his taggi ng nethods? 4  Linnarsson?
5 A So | haven't done that analysis. Lf 5 A | don't have Dr. Cooper's --
6 | look at Figure 11 and Exanples 1 and 2, which 6 (Exhi bit 1002 was produced.)
7 are the exanpl es presented, Linnarsson's nethod 7 Q I'd like to show you Exhibit 1002.
8 uses this fragnentation step using DNAs and this | 8 A Thank you.
9 is consistent with his definition of the term 9 Al right.
10 "cDNA libraries" which appears on page 12. 10 Q You understand that Dr. Cooper for
11 Q If you go to claim27, please. 11  his opinion relied on the Linnarsson disclosure
12 A a? 12 at least in part based on Figure 4?
13 Q I"msorry.  Linnarsson. 13 A So where does Dr. Cooper refer to
14 A Al right. 14 Figure 4?
15 I"mthere. 15 Q Here is one exanpl e, page 79 at
16 Q And you see that there's a claimstep |16 paragraph 165.
17 added. It says, "Werein the processing 17 Do you see the reference to Figure 4?
18 conprises fragnenting the cDNA |ibrary"? 18 A Yes, | do.
19 A | see that in claim27. 19 Q And then | think in 166 and so forth.
20 Q Ckay. 20 D d you eval uate Linnarsson as a
21 And you understand that's a dependent |21 whol e as to whether the Linnarsson nethod clai m
22 clain? 22 1 without fragnentation was sonething that was
23 A Yes, that's ny understandi ng. 23 taught by this reference, including Figure 4?
24 Q And you understand that the nornal 24 Ms. RAYMOND: (bjection. Form
25 claimconstruction rules are that a dependent 25 MR REINES. Wll, that seens |ike a
Page 155 Page 157
1 claimis presuned to add sonething that is not 1 valid objection. Let ne ask the question
2 otherw se required by the independent method 2 agai n.
3 clain? 3 Q Did you eval uate whet her Linnarsson,
4 Ms. RAYMOND: (bjection. Form 4 Figure 4 -- let ne start again.
5 Scope. 5 How cone you never addressed
6 A So ny general understanding of 6 Figure 4?
7 dependent clains is that they add some 7 Ms. RAYMOND: (bjection. Form
8 additional requirements, but | haven't done a 8 A So | don't explicitly call out
9 full analysis of the clains, the independent and | 9 Figure 4 in ny analysis, but | do talk about
10 dependent clains appearing in Linnarsson. 10 sone of Dr. Cooper's suggestions that
11 Q Wien you reviewed claim1 of 11 Linnarsson's nethod as presented in Figure 11 in
12 Linnarsson to understand that this patent 12 the exanples coul d be nodifi ed.
13 disclosure for purposes of your obvi ousness 13 (e of the suggestions that --
14 analysis, did you recognize that there was no 14 Q | just asked about your reference to
15 fragmenting stepinclaimlin terns of the 15 Figure 4.
16 generating the cDNA [ibrary? 16 It doesn't refer to Figure 4 there,
17 M5. RAYMOND: (bjection. Form 17 does it?
18 A So | don't believe Dr. Cooper 18 A It refers to the COS, and the S is
19 presented a clai mby-clai manal ysis of the 19 represented in Figure 4.
20 Linnarsson patent. M report was responding to |20 Q Ckay.
21 the theories presented by Dr. Cooper. And so to |21 A And | can describe in detail why
22 the extent that Dr. Cooper didn't performsuch 22 (Qooper's suggestions about nodifying the COS
23 an analysis, | didn't feel it was incunbent upon |23 fall flat.
24 e to performsuch an analysis. | can only 24 Q Under st ood.
25 respond to what Dr. Cooper offered as his 25 Now, with respect to claim1 and
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Page 158 Page 160
1 whether -- did you ever eval uate whether the 1 facilitate the downstream anal ysis.
2 claim1 method, which doesn't include a 2 Q So when you reviewed Dr. Cooper's
3 fragnentation step, whether that covers the 3 report, you didn't understand that he was
4 enbodinent of Figure 4? 4 stating that there was an alternative disclosure
5 A So that woul d be Dr. Cooper.'s.burden. 5 in Fgure 4 that was different fromwhat was in
6 Dr. Cooper doesn't provide a claimby-claim 6 Figure 11; is that correct?
7 analysis of Linnarsson. Dr. Cooper nakes 7 M. RAYMOND: (hjection to form
8 argunents largely about what's presented in 8 Q Can you answer "yes" or "no" whet her
9 Figure 11. And so in responding to Dr. Cooper, 9 you understood that?
10 | responded to his assertions about Figure 11 10 A He's not presenting it as an
11  and how Figure 11 might be nodified. 11 alternative to Figure 11. He's presenting the
12 If 1 look at Figure 4, Figure 4 12 S nodification as an alternative to the TSO
13 presents the CDS without a BTS sequence and how |13 nodification, but what he shows doesn't actually
14  that woul d be rel eased in sequence, howit would |14 correspond --
15 bejoined to -- Dr. Cooper nakes sone 15 Q Yeah, |'mnot asking --
16 suggestions that you could put a batch or some 16 A I"'msorry --
17  kind of Md oskey's barcode on the TSO and 17 Q If you want to argue it --
18 sonething el se on the COS and the TSQ but 18 A -- I"'mnot --
19 doesn't really explain how those pieces woul d be |19 Q -- instead of answering ny question.
20 put together. 20 A I''manswering your question, all
21 So, you know, Dr. Cooper doesn't 21 right?
22 performthat analysis and so | didn't do it 22 You're -- | think you're
23 because | didn't have to respond to this 23 nmisrepresenting what Dr. Cooper is presenting.
24 analysis. 24 Q Al right.
25 Q You understood that Dr. Cooper stated |25 Véll, it's here and everyone can read
Page 159 Page 161
1 that Figure 4 approach of Linnarsson was an 1 it.
2 alternative to the approach of Figure 11? 2 A Yes.
3 A Coul d you point nme to that, please? 3 Q Ckay.
4 Q Yes. Page 79. ‘Hopefully, it's still 4 A And he's presenting a nodification to
5 open -- 5 the Sis anodification to the alternative of
6 A Yes. 6 the TSO Al Figure 3 or Figure 4 shows is a
7 Q -- to that. 7 sequence that has an oligo (dT), a cell tag and
8 A I"msorry, where on page 79? 8 the universal primer sequence. It doesn't
9 Q I"mgoing to ask the question again. 9 include all the steps in Figure 11. Soif
10 A Al right. 10 you're telling ne this is an alternative to
11 Q Maybe you can fol | ow ne. 11 Fgure 11, that doesn't nake any sense.
12 Wen Dr. Cooper -- when you reviewed |12 Q And in terns of why you never
13 Dr. Cooper's report in preparing your own, you 13 referenced Figure 4 in your report, it's because
14 understood that he was stating that Figure 4 was |14 of that, because you didn't viewit as an
15 an alternative approach to Figure 11, correct? 15 alternative disclosure to Figure 11; is that
16 This is at paragraph 165 where he says 16 right?
17 "alternativel y"? 17 Ms. RAYMOND: (bjection to form
18 A So | don't believe he's proposing it 18 Foundat i on.
19 as an alternative to Figure 11. | believe he's |19 A So | think you' re m scharacterizing
20 proposing it as an alternative to putting the 20 all of ny prior testinony and what's represented
21 cell tag on the TSQ But Dr. Cooper doesn't 21  inny report.
22 suggest that -- or doesn't provide a mechani sm 22 Q Ckay.
23 by which the cell tag -- by which the CDS 23 V& have your report so we're able to
24 presented in Figure 4 woul d actually be 24 seeit.
25 substituted into Figure 11 in a way that woul d 25 A Yes. And | discussed Dr. Cooper's
www.LexitasLegal.com/Premier Lexitas 888-267-1200 Pages 158-161

PARSE EX. 1057.042



Parse Biosciences, Inc. v
10X Genomics, Inc.

John Quackenbush, Ph.D.
February 28, 2024

Page 162 Page 164
1 theory that one could nodify the CDS to include 1 fruit without a bow to hold it together.
2 acell tag and present why that is inconsistent 2 Q And that's the best you can answer
3 with what's disclosed in Figure 11. 3 that question, correct?
4 Q In Figure 4, a (DS has a cell tag, 4 A It wasn't ny burden to describe how
5 correct? 5 Dr. Cooper shoul d have presented any kind of
6 A It has a cell tag, but it doesn't 6 argurent. Dr. Cooper fails to present a cogent
7 include -- 7 argurent that | can respond to.
8 Q I"mjust asking you -- you need to 8 Q Wul d you agree that Figure 4 is a
9 just answer ny question at sone point. 9 tag pol ynucl eoti de?
10 In Figure 4, the COS has a cell tag? |10 A It"s a pol ynucl eotide that contains a
11 It's a sinple question. Let's test how 11 cell tag, but it fails -- it's a representation
12 responsive you can be. 12 of a polynucleotide that carries a cell tag, but
13 WIIl you agree with that? 13 Dr. Cooper fails to disclose howthis woul d work
14 M5. RAYMOND:  Counsel, please. Treat |14 in the workflow of Figure 11.
15 ny wtness wth respect. 15 Q How does -- what does claim26 --
16 A | agree that it includes a cell tag, 16 excuse ne, claim27, which states -- for
17 but it lacks other key features that woul d be 17 Linnarsson claim27 where it adds fragmenting
18 required to substitute it into Figure 11. And 18 the cDNA library.
19 1'd be happy to describe those in detail for 19 Do you see that?
20 you. 20 A Yes, | do.
21 Q Ckay. 21 Q Wat does that add to the claim1?
22 And you understood that Figure 4 was |22 A Dr. Cooper didn't present an anal ysis
23 just a substitution that you woul d nake to 23 of the clains of Linnarsson in the context of
24 Fgure 11? 24 representing invalidating prior art, and so |
25 M5. RAYMOND:  (bjection. Form 25 haven't done that analysis because | didn't have
Page 163 Page 165
1 A Dr. Cooper asserts that without any 1 todoit torespond to Dr. Gooper.
2 explanation. Dr. Cooper fails to address the 2 Q And did you -- when you revi ewed
3 deficiencies that appear in Figure 4, including 3 Linnarsson, did you have any reaction at all to
4 the lack of a biotin and the lack of the BTS 4 the fact that he described his nethod for
5 sequence that would be required if one were to 5 generating a cDNA [ibrary not to include
6 eveninagine trying to do this. And Dr. Cooper 6 fragnenting or the use of biotin?
7 provides no analysis of -- or no description of 7 A | didn't do that kind of detailed
8 howthis would be substituted in or howit would | 8 analysis because it wasn't required to respond
9 work in the overall workflowto render the 9 to Dr. Cooper's argunents about obviousness.
10 clains of the '981 patent obvious. 10 Q And you consider that a detailed
11 Q And do you have an expl anation for 11 analysis; is that correct?
12 why there's no biotin or fragnentation in the 12 A | perforned an analysis to the extent
13 disclosure of Figure 4? 13 that | understood the patent well enough to
14 A Figure 4 is not describing a 14 respond to Dr. Cooper's arguments.
15 workflow Figure 4 is describing an 15 If Dr. Cooper had presented argunents
16 oligonucleotide. So thisis Dr. Cooper's burden |16 about claim27 - and | don't believe he does -
17 and Dr. Cooper failed to provide any description |17 then | woul d have responded to themin kind.
18 of howthis would function. 18 Q D d you attenpt to respond as best
19 Dr. Cooper suggests putting part of 19 you could to Dr. Cooper's point that the
20 the tag or taking MO oskey's tag and splitting |20 Linnarsson disclosure describes a broader
21 it between the TSO and the CDS, but doesn't 21  approach that doesn't require fragnentation?
22  describe how that woul d work, howit would all 22 MS. RAYMOND: (bjection. Form
23  be put together. 23 A So if you can point me to where that
24 So Dr. Cooper throws out a lot of 24 occurs in Dr. Cooper's declaration, |'d be happy
25 little pieces, but he's basically got a bow of 25 to conment onit.
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1 If we look at Figure 11, if the 1 responded to those.
2 nolecules in Figure 11 are not fragnented, then 2 To the extent that Dr. Cooper
3 if |l gofromStep Dto Step E if | cut with BTS | 3 presented argunents about other potential
4 A1, all it's going to do is release one end of 4 enbodinents, | responded to those. | didn't
5 the nolecul e not the other, and so the_... 5 respond to things Dr. Cooper didn't present.
6 doubl e-stranded cDNA nol ecul e woul d still be 6 Q | understand that.
7 bound to the streptavidin beads and the rest of 7 Dd Dr. Gooper rely on other
8 the workflow woul dn't be possi bl e. 8 enbodi nents other than Figure 11?
9 Q But you understand that Figure 11 of 9 A So I'mnot sure exactly what you're
10 Linnarsson is just one enbodi ment of the 10 referring to. Dr. Cooper suggested conbini ng
11 inventions -- of that application? 11 Linnarsson with Md oskey, so | don't know i f
12 A Dr. Cooper doesn't provide an 12 you woul d consider that another enbodi ment.
13 explanation for how this woul d work without 13 Dr. Cooper suggested including a cell
14 fragmentation, and so | have nothing el se to 14 tag in the COS rather than the TSO or in both
15 respond to but Dr. Cooper's argurents. 15 the DS and TSO To the extent that he proposed
16 Q R ght. 16 that, | responded to it.
17 I"mjust asking, did you understand 17 Q Do you know whet her Dr. Cooper relied
18 that Figure 11 is just one enbodi nent of the 18 on Figure 4 for his opinions in this case?
19 inventions of the Linnarsson patent docunent? 19 A Dr. Cooper presents Figure 4. And to
20 A Dr. Cooper doesn't discuss any ot her 20 the extent that he presents it, you may consider
21 enbodinents and so | had nothing else to respond |21 that, meaning that Dr. Cooper relied on
22 to. 22  Figure 4, but Dr. Cooper doesn't address the
23 Q But you do understand that it's one 23 deficiencies that appear in Figure 4.
24 enbodi ment ? 24 Q And in terns of any explanation you
25 A I haven't done an analysis of all of 25 have for not directly addressing Figure 4, why
Page 167 Page 169
1 the patent to the extent that |'ve |ooked at all 1 don't you provide those nowif you have then?
2 the possibl e enbodi nents. Linnarsson may or may | 2 Wy didn't you cite Figure 4 in your
3 not describe it that way. 3 report?
4 Q I'n review ng Linnarsson for 4 Ms. RAYMOND:  (bj ection. Foundati on.
5 formulating your opinions, did you consider any 5 A So, again, | believe you're
6 enbodi nent of Linnarsson other than Figure 11 6 mischaracterizing what's presented in ny report.
7  enbodi nent ? 7 1'mhappy to read through the entire report to
8 A I considered what Dr. Cooper 8 find all the places where | discuss the
9 presented. Dr. Cooper suggests adding, for 9 linmtations that appear in Figure 4. | didn't
10 exanple, a cell tag to the CDS, and so | 10 directly call themout, but responded to
11 considered that. That doesn't appear directly 11 Dr. Cooper's argunents and felt that there was
12 in Figure 11 12 noreason to call out Figure 4 explicitly. But
13 Dr. Cooper doesn't describe how t hat 13 | will point you to paragraph 59 in ny report,
14  woul d work, and so | responded to Dr. Cooper's 14 begi nning on page 37.
15 argunent to the best of ny ability, given what 15 Q You are mscharacterizing --
16 Dr. Cooper presented. | can't respond -- | was |16 A Repeatedly, Dr. Cooper's theory of
17 not in a position to respond to what Dr. Cooper 17  nodifying Linnarsson's CDS using Md oskey' s
18 nmght have said or mght not have said -- or 18 teaching of a barcode fails for the same reason.
19 mght have said. | can only respond to what he |19 Al right. So the CS with now sone kind of
20 did say. 20 ol igonucl eoti de.
21 Q b d you consi der any enbodi nent of 21 "Athough the 3' fragment (the end of
22 Linnarsson other than the Figure 11 enbodi nent 22 the cDNA with the CDS) is not part of the
23 in performng your analysis? 23 internal portions that are washed away, it is
24 A Again, Dr. Cooper suggested some 24 neverthel ess not sequenced. As discussed above,
25 nodifications to what's in Figure 11 and | 25 only the TSO has a BTS sequence. The CDS does
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1 not." Andthe COSis what you're referring to 1 little (i), do you have that in front of you?
2 in Figure 4. 2 A Yes, | do.
3 "The 3' fragment (the CDS end) 3 Q Ckay.
4  remains bound to the beads in Panel E" R ght? 4 It says, "a sequence froma sanple
5 And | citetothe patent, the "' (3" fragments. 5 polynucleotide of the plurality of sanple
6 remain stuck on the beads.)'" 6 polynucl eoti des. . ."
7 "Each of the 3' fragments bound to 7 Do you see that?
8 the beads in Panel Eis not released for 8 A Yes, | do.
9 sequencing in Panel F. And nowhere does 9 Q Does that require, in terns of your
10 Linnarsson describe any rel easing any 3' 10 understanding of the claim that the entire
11 fragment fromthe bead or sequencing it. Thus, 11  sequence of the sanple pol ynucl eotide is
12 Dr. Qooper's theory relying on the 12 included in the tagged pol ynucl eoti de?
13 Linnarsson-Md oskey conbination fails because 13 MS. RAYMOND: (bjection. Form
14 any tagging in the COS woul d be on the 3' 14 Scope.
15 fragment, and it would not be sequenced. [as 15 A So | haven't done that analysis. |
16 read] 16 don't believe Dr. Cooper offered any opinions
17 Al right. So you are absolutely 17 regarding that that | was required to respond
18 correct, | didn't cite to Figure 4, but I'm 18 to, and so I'mnot prepared to offer an opinion
19 explicitly describing Dr. Cooper's nodifications |19 about that sitting here today.
20 or proposed nodifications of the COS appearing 20 Q And interns of Step (c), it says,
21 in Figure 11 to include sone type of tag and 21  "sequencing the plurality of tagged
22 that's what Dr. Cooper points to in Figure 4. 22 polynucl eotides..."
23 M. RAYMOND: | think we've been 23 Does that tagged pol ynucl eoti de have
24 going for a chunk nore than an hour now. 24 to be -- does that pernit additional processing
25 If we can take a break. 25 of the tagged pol ynucl eotide fromStep (b)
Page 171 Page 173
1 Q You mscharacterized ny question. My | 1 before Step (c¢)?
2  question was just why you didn't cite Figure 4. 2 Ms. RAYMOND: (bjection. Form
3 So | nove to strike all your argument. 3 A Again, | don't think Dr. Gooper
4 MR REINES. [If you want to take a 4 offered any opinion about additional processing
5 break now that's fine. 5 and so | had nothing to respond to. So |
6 VIDECCRAPHER O f the record at 6 haven't done that analysis, and |'mnot prepared
7 3:04. This ends Mdia hit No. 4. 7 to offer an opinion today.
8 (Recess.) 8 Q Do you have an opinion as to whet her
9 VIDECGGRAPHER  (On the record at 3:18. 9 the sequencing of plurality of tagged
10 This begins Media Unit 5 in the deposition |10 pol ynucl eotides requires sequencing of the
11 of John Quackenbush, Ph.D. 11 entire sequence of the tagged pol ynucl eoti de?
12 BY MR REINES: 12 M. RAYMOND: (hjection to form
13 Q If you turn to Figure 11 of 13 Q I's that a claimconstruction issue
14 Linnarsson. 14 that you eval uat ed?
15 A Al right. 1'mthere. 15 Ms. RAYMOND: (bjection. Form
16 Q The pol ynucl eotide at the bottom at 16 Scope.
17 F, do you see that? 17 A So | don't believe Dr. Cooper has
18 A | see the representation of it, yes. 18 offered any opinions, so | haven't done that
19 Q That's tagged, correct? 19 analysis, and I'mnot prepared to offer
20 M5. RAYMOND: (bjection to form 20 testinony regarding it today.
21 A So it has a type of tag. It has 21 Q Ckay.
22 Linnarsson's barcode, which | think he refers to |22 Wul d a user of the Linnarsson
23 as acell tag. 23 process benefit fromthe advantages pronoted by
24 Q Now, turning to the clains of the 24  Mdoskey of the barcodes that are disclosed in
25 '981 patent, claiml. If you look at (b), 25 M oskey of identifying redundant sequences?
www.LexitasLegal.com/Premier Lexitas 888-267-1200 Pages 170-173

PARSE EX. 1057.045



Parse Biosciences, Inc. v
10X Genomics, Inc.

John Quackenbush, Ph.D.
February 28, 2024

Page 174 Page 176
1 M5, RAYMOND: (bjection to the form 1 howthat mght have been done.
2 A So I'mnot sure what you' re asking 2 Q Do you have an opi ni on whet her or not
3 ne. I'mnot sure that Dr. Cooper presented an 3 aperson skilled in the art would be able to do
4 analysis of advantages and so | haven't 4 that?
5 perforned that analysis. |'mnot prepared to. 5 M5, RAYMOND. (bj ection. Scope.
6 offer an opinion today. 6 Q And by "that," | mean ligate atag to
7 Q I want to ask you -- well, now one of 7 the CDS before placing biotin on the five prine
8 your opinions is that "The biotin on the 5 end 8 end?
9 inthe CS would block ligation of tag(s) tothe | 9 MS. RAYMOND: (bjection. Scope and
10 CBS." You state this in paragraph 89? 10 form
11 A Yes, correct. 11 A So biotinisn't placed on the five
12 Q And woul d a person of ordinary skill 12 prime end. Biotinis incorporated into the five
13 inthe art in 2009 know that you couldn't ligate |13 prime end in the PCR step between Step B and
14 a barcode to the biotin on the five prime end of |14 Step Cin Figure 11.
15 the COS? 15 Dr. Cooper doesn't offer any
16 M5, RAYMOND: (bjection. Form 16 alternative which would all ow such |igation.
17 Scope. 17 And so while | can specul ate about different
18 A So a person of ordinary skill inthe |18 ways in which it could possibly be carried out,
19 art would understand that if we look at -- the 19 | wouldn't know all the ramfications unless |
20 easiest way to understand it is to |l ook at 20 thought about that nore deeply, and so I'm not
21 element D of Figure 11, or maybe it's B. Both 21 prepared to specul ate today.
22 the five prime and three prine ends of the 22 Q Do you have an opinion one way or the
23 fragnent being anal yzed have biotin nol ecul es 23 other as to whether a person of ordinary skill
24 attached. That biotinis typically attached to |24 inthe art in 2009 would be able to ligate a tag
25 the five prime phosphate. And ligation requires |25 to the CDS before putting biotin on? Just that
Page 175 Page 177
1 the formation of a phosphodi ester bond, as | 1 question; not howit would be done, but whether
2 describe in paragraph 89. So if there's already | 2 it would be within the skill inthe art?
3 abiotin attached, you wouldn't be able to 3 MS. RAYMOND. (bjection. Scope and
4 create that bond, hence, ligation woul dn't 4 form
5 occur. And a person in 2009 woul d have 5 A So | don't understand what you mean
6 understood this. 6 by "before putting biotin on." The biotinis on
7 Q Wul d a person of skill in the art 7 the priner itself, and so in going fromStep B
8 with the know edge of the techni ques described 8 to Step D when those doubl e-stranded nol ecul es
9 in your report in paragraph 25 know how to 9 are nade, the biotin is incorporated.
10 ligate atag to the CDS before placing biotin on |10 Q W' || address that case as well. But
11  the five prine end? 11  right now |'mjust asking you, would a person of
12 M5, RAYMOND: (hjection. Scope. 12 skill in the art know how to adjust the process
13 A So | don't think Dr. Cooper presents |13 of Linnarsson, such that the tag could be
14 any analysis of such an approach. Dr. Cooper -- |14 ligated to the COS before biotin is introduced
15 ligationis areaction that occurs with 15 to the nolecule at the five prine end?
16  doubl e-stranded DNA nol ecul es. And sitting here |16 Ms. RAYMOND:  (bjection. Form
17 today, | can't conceive of sonme way in which 17 Scope.
18 that woul d happen. 18 Q Just whether it's within the scope of
19 The biotin appears early in the 19 the skilled level in the art, whether you have
20 process in this -- on the COS side, in the 20 an opinion on that.
21 construction of the COS; and on the TSOside, in |21 A So it's a conpl ex question that
22 the PCR step; and in both ends, in the PCRstep. |22 doesn't have a "yes" or "no" answer. Dr. Cooper
23 Dr. Cooper doesn't provide any 23 doesn't provide an explanation for how that
24 suggestion for how that woul d be handl ed, and, 24  woul d be done.
25 therefore, |'mnot in a position to speculate on |25 Wi | e one coul d specul ate about
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1 different ways that it coul d be done, 1 it'swithinthe level of skill inthe art to
2 potentially be done, one would have to think 2 nodify the Linnarsson process to renove the
3 about whether or not it would actually be 3 biotin, ligate the tag to the CDS and then put
4 conpatible with the rest of what's disclosed in 4 the biotin back on the five prine end?
5 Linnarsson or actually prevent Linnarsson.from 5 M5, RAYMOND. (bj ection. Scope.
6 carrying out the nethod that's proposed here. 6 A So this is outside the scope of what
7 So | haven't done that analysis 7 | was asked to do here today. Dr. Cooper
8 because Dr. Cooper hasn't presented a scenario 8 presented an obvi ousness argunent based on the
9 inwhichit would have. 9 conbination of Linnarsson and MQ oskey. And in
10 Q Is that as responsive as you can be? |10 ny report, |'ve done a detailed anal ysis of
11 Ms. RAYMOND: (bjection. Form 11 Dr. Cooper's suggestions.
12 A If you ask the question again, I'lI 12 Now you' re asking ne to invent a
13 try to respond nore clearly. 13 conpl etely new process different from
14 Q Ckay. 14 Linnarsson, and | haven't sat down to do the
15 Leavi ng aside how it would be done, 15 analysis of how one mght reinvent Linnarsson
16 do you have an opinion, sitting here now, as to |16 because that's outside the scope of
17  whether it would be within the scope of the 17  understandi ng whether or not Linnarsson, as
18 conpetency of a skilled artisan in 2009 to 18 presented, is invalidating prior art.
19 nodify the Linnarsson process so that the tag is |19 Q Wul d a person of skill in the art
20 ligated before biotin is added? 20 have the conpetency to do it? Do you have an
21 M. RAYMOND: (bjection. Formand 21 opinion on that?
22 scope. 22 M5. RAYMOND:  (bj ection.  Scope.
23 A You' re asking a question which 23 A It would depend on a lot of factors,
24 doesn't have a sinple answer and | wish | could |24 and |'mhappy to reiterate those as | did
25 give you a sinple answer, right. You're saying |25 previously.
Page 179 Page 181
1  biotinis added. It's not physically added toa | 1 | haven't done an analysis to
2 double-stranded nolecule. It's a part of the 2 understand whether or not it would actual ly
3 synthesis of the doubl e-stranded nol ecul e the 3 conpletely disrupt the process in Linnarsson
4 way Linnarsson describes it. So that's the 4 such that it would not carry out its stated
5 first place where I'mhaving a trouble giving a 5 goals.
6 sinple "yes" or "no" answer. 6 Q Can you be any nore direct than that?
7 Second, while you can inagi ne ways of 7 Ms. RAYMOND: (bjection to form
8 renoving -- potentially removing the biotin 8 A I think I've been as direct as
9 through chenmical reactions, | haven't thought 9 possible. You could do lots of different
10 through whether or not that woul d destroy wll 10 things, right. You could ask ne, you know is
11 the rest of the nolecule in some way that you 11 there a way to nodify the wheels on ny car and |
12 couldn't analyze it. 12 coul d describe a way of nodifying the wheel s
13 So, you know, it would really depend |13 such that ny car wouldn't run any |onger, right.
14 on the application and what you wanted to do. 14  And, you know, you're asking me the same sort of
15 And | don't have a sinple answer sitting here 15 questions. Can | do sonething here or coul d
16 today. 16 soneone have done it? And the goal would really
17 Q Do you have any reasonabl e answer? 17 be to understand if one carried out a whol e host
18 M5, RAYMOND: (bjection to form 18 of biochem cal processes, whether or not those
19 A I think | gave you a very reasonable |19 biochen cal processes woul d have ot her
20 answer. You presented an inconpl ete 20 unexpected consequences and whether or not it
21  hypothetical and it's inpossible for me to 21  would actually disrupt the entire rest of the
22 respond to. 22 workflow
23 Q Do you have an opinion whether it's 23 Q Based on your review of the '981
24  within the scope of the -- let ne start again. 24 process -- excuse ne.
25 Do you have an opinion as to whet her 25 Based on your review of the '981
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1 patent, do you have an understandi ng of how the 1 MS. RAYMOND: (bjection to form
2 reflex process works? 2 Scope.
3 A General |y, yes. 3 Q Let me ask the question agai n because
4 Q Ckay. 4 |I'mjust asking you what you did.
5 And can you identify anywhere.in the 5 Did you go through the '981 patent to
6 '981 patent where it states that using two tags 6 determne where there was an indication that
7 isinventive? 7 sonething was nonconventional ?
8 M. RAYMOND:  (bj ection.  Scope. 8 Ms. RAYMOND: (bjection. Form
9 A So | don't believe Dr. Cooper 9 Scope.
10 presents argunents about the inventiveness of 10 A So as we' ve discussed nunerous tines
11 the '981 patent. Dr. Cooper presents argunents |11 today, ny goal in preparing this report and
12 about obviousness, and | respond to Dr. Cooper's |12 providing this deposition today was not to
13 argurments. | didn't provide the analysis of the |13 provide a full analysis of the '981 patent, but
14 '981 patent to the extent that | can easily 14 to respond to Dr. Cooper's argunents regarding
15 answer your question. 15  obvi ousness.
16 Q V¥l |, |eaving aside what's easi er, 16 So Dr. Cooper cites to three
17 can you provide any other answer to ny question |17 different references in presenting his
18 beyond that ? 18 argunents, but prinarily Linnarsson and
19 M. RAYMOND:  Sane obj ecti ons. 19 MQoskey. And so |'ve done a detailed
20 Q Aven that, 1'mgoing to withdrawthe |20 point-by-point anal ysis of Dr. Cooper's
21 question given the tinme it's taking. 21 assertions.
22 If you could turn to col umn 13, 22 | haven't done the type of analysis
23 please. 23 that you're suggesting. | provide a sunmary on
24 A a? 24  page 11, 12, 13, 14, 15, 16 and 17 of the '918
25 Q O the '981 patent. 25 [sic] patent, and |'d be happy to wal k through
Page 183 Page 185
1 A Sure. 1 that to see if any of what | present here
2 Al right. 1'mthere. 2 address the question you're asking.
3 Q Al right. 3 Q Al right.
4 Do you see where it says, "The 4 Now, with respect to ligation, if you
5 practice of the present invention nay enpl oy, 5 could turn to colum 6, please.
6 unless otherw se indicated, conventional 6 Do you see where ligationis
7 techniques and descriptions of organic 7 described fromline 15 to 32?
8 chemstry, polyner technol ogy, nolecul ar 8 A Yes.
9 biology...cell biology, biochenistry and 9 Q And you' Il agree that ligation is
10  inmmunol ogy, which are within the skill of the 10 described in colum 6 of the '981 patent is
11 art."” 11 described as a conventional prior art technique?
12 Do you see that? 12 A So | don't think they use the term--
13 A Yes, | do. 13 | don't see the term"conventional" here. But
14 Q Ckay. 14 ligation was a nethod that was well known in the
15 And do you understand that the use of |15 art before the priority date of the '981 patent.
16 tagging the MD that the cell tag is within the |16 Q I's there anywhere in the '981 patent
17 skill of the art as a conventional technique? 17 where it indicates that ligating -- that
18 Let me ask the question this way. 18 ligationin terns of generating the tag
19 Let me step back. 19 polynucl eotide is not conventional ?
20 Did you anal yze whether the ' 981 20 MS. RAYMOND: (bjection. Form
21 patent describes particul ar techniques as 21 A So | haven't perforned a detailed
22 otherwise indicated? In other words, did you go |22 analysis of the '981 patent with regard to what
23 through and determne what's otherw se indicated |23 individual steps may or may not be conventional .
24 as not being conventional and what's just 24 | looked at Dr. Cooper's argunents about the
25 conventional ? 25 '981 patent. Dr. Cooper offers argunments
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1 regarding the obviousness of claim5 of the '981 | 1 report is Dr. Cooper's assertion that the tags
2 patent. And claim5is the claim you nay 2 could be ligated on to the nethod proposed in
3 recall, that says, "The nethod of claiml, 3 Linnarsson and still represent an effective
4 wherein the tagged pol ynucl eotides are generated | 4 analysis.

5 through at least one ligation reaction.”. . 5 So the first reason we tal ked about
6 So ligation is used. Ligationis a 6 that not being feasible is the presence of
7 nethod that was known in the art just Iike POR 7 biotin.

8 was known in the art. But it's a way of 8 The second reason that would not be
9 carrying out claiml. 9 feasible is that Linnarsson describes the use of
10 Dr. Cooper doesn't present any 10 BTS QL as an enzyne to cut the sequences and
11 argunents about |igation bei ng nonconventional . 11 release themfromthe streptavidin beads, and
12 But Dr. Cooper nakes assertions about how one 12 anything that was |igated on outside of the BTS
13 mght nodify Linnarsson through ligation. And 13 sequence woul d not have been then present in
14 Dr. Cooper's argunents about how that woul d 14 downst r eam sequenci ng.

15 occur are actually deficient, and 1'd be happy 15 So we can discuss Dr. Cooper's

16 to step you through those. | believe they begin |16 deficiencies and Dr. Cooper's argunents.

17 on page 51 of ny report and run through page 69. |17 Whether or not ligation -- | told you earlier

18 Q Pl ease identify where in the '981 18 ligation was a conventional technique, but, you

19 patent there's an indication that the use of 19 know, you're asking ne different questions about

20 ligation as specified in dependent claim5 is 20 the inventiveness of the patents and

21 not conventional . 21 Dr. Cooper's arguments.

22 M5, RAYMOND:  (bj ecti on. 22 So | wouldn't contest it's well

23 Q If it's in here. 23 known, but it just wouldn't work with

24 M. RAYMOND:  (bj ection. Scope. 24  Dr. Cooper's presentation of ligation as a way

25 A So I"'mnot sure | understand your 25 torepresent invalidating prior art in the
Page 187 Page 189

1 question. | haven't done an analysis of the 1 context of nodifying Linnarsson and Md oskey.

2 '981 patent with regard to the conventionality 2 Q Vs it well known and routine in the

3 of ligation. You'll recall that ligationis 3 art to attach tag sequences using ligation in
4 used in the dependent claimto carry out -- as 4 2009?

5 one way of carrying out the invention described 5 A It could be but not in the context of

6 inclaiml. 1'd be happy to | ook back at the 6 nodifying Linnarsson in a way that woul d be

7 inventioninclaiml But D. Cooper doesn't 7 functional given Linnarsson's approach.

8 present any arguments about |igation being 8 Q Ckay.

9 nonconventional. And so | haven't performed the | 9 Leavi ng asi de your arguments, can you
10 analysis you' re asking me to do now, and I'mnot |10 say sonething nore than it could be? Vés it, in
11 prepared to offer testinony today. 11 fact -- well, let me see.

12 Q If you turn to Cooper report at 239. 12 Dr. Cooper does, in fact, state that
13 A Al right. 1'mthere. 13 it was well known and routine in the art to

14 Q Actually, let's just go to 238; it 14 attach tag sequences using ligation.

15 woul d be easier. 15 Do you contest that? It's in

16 A Ckay. 16 paragraph 238 as of the earliest priority date
17 Q Contrary to what you were saying, 17 of the '981 patent.

18 Dr. Cooper does state that it was well known and |18 A | don't contest that, but not in the
19 routine inthe art to attach tag sequences using |19 context of modifying Linnarsson.

20 ligation. 20 Q Al right.

21 Do you see that? 21 Now, with respect to the dependent

22 MS. RAYMOND: (bjection. Foundation. |22 claim5, do you contend that dependent claimb5
23 A So I'mnot contesting that ligation 23 of the '981 patent, which adds using ligation to
24 was a well-known method of attaching 24 generate the tag pol ynucl eotides, do you contend
25 oligonucleotides. Wat | do contest in ny 25 that that's inventive?
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1 M. RAYMOND:  (bj ection. Scope. 1 that?
2 Form 2 A I"'msorry, can you point me to where
3 A So | haven't done a thorough analysis | 3 in Dr. Cooper's report?
4 of the inventiveness of the '981 patent. M 4 Q Yes. It's where we just were.
5 assunption is because the patent issued,.that. 5 Paragraph 236.
6 the patent examiner found it to be inventive. 6 Do you deny that the applicant didn't
7 If you look at daim5, daim5is 7 identify ligation as an inventive feature when
8 norethan just ligation; it's claiml with an 8 it was arguing for the clains over Linnarsson?
9 additional limtation that ligation is the way 9 MS. RAYMOND: (hjection. Scope.
10 that tags are attached. But | amnot really in |10 A Dr. Cooper hinself does not performa
11 a position today to offer an opinion about a 11 detailed analysis of the patent prosecution
12 thorough analysis of the inventiveness of the 12 history. He sinply says, "I have been inforned
13 '918 [sic] patent because ny assignnent and task |13 by counsel that the Patent Qaner did not dispute
14  here in presenting ny report and providing ny 14  that Linnarsson discloses this limtation during
15 deposition today is to anal yze Dr. Cooper's 15 prosecution."
16 argunments. And Dr. Cooper's argunents about 16 Soit's hard for nme to respond to
17 ligating fail for a variety of reasons, which I 17 that without know ng what Dr. Cooper is
18 woul d be happy to step through with you. 18 referring to, other than someone working with
19 Q Is the addition of the ligation step |19 himhad informed himof that. He doesn't
20 of claimb, is that inventive conpared to the 20 provide any docurentary evidence to that.
21 nethod of claim1? 21 Dr. Cooper doesn't appear to rely on
22 M. RAYMOND:  (bj ection.  Scope. 22 that in presenting his arguments about claimb5.
23 Form 23  And 1'd be happy to step through the places
24 Q I"mjust talking about the addition 24 where Dr. Cooper's argurents about ligation are
25 of that ligation step, do you consider that to 25 deficient, which are laid out between page 51
Page 191 Page 193
1 be inventive? 1 and page 59 in ny report.
2 A | haven't done a thorough anal ysis of 2 Q Wen you revi ewed the prosecution
3 claim5 of the '981 patent. |'mhappy to 3 history in viewof Dr. Cooper's statement about
4 discuss the deficiencies in Dr. Cooper's 4 howclaim5 was treated during prosecution, did
5 ligation theories with regard to claimb5, but 5 you see anything where the patent owner argued
6 I'mnot inapositiontoday to render an opinion | 6 that the ligation of claim5 was inventive
7 about individual inventiveness of individual 7 relative to Linnarsson?
8 steps in the patent. 8 A That wasn't the anal ysis that |
9 Q b d you consider the file history in 9 performed. It wasn't required to exam ne
10 preparing your opinions? 10 Dr. Cooper's assertions that ligation could
11 A | did, to the extent that it was 11  occur after Step Cin Linnarsson's Figure 11.
12 required for ne to respond to Dr. Cooper's 12 | pointed out reasons why that
13  argunents about obviousness. And to the best of |13 argunent is deficient, including the presence of
14  ny recollection, | didn't have to rely on that 14 biotin on both the three prime and five prime
15 in presenting the argunents that |'mhere to 15 ends of the cDVA nol ecul e, and al so the fact
16 testify about today. 16 that if the tag were attached to the five prine
17 Q Dd youreviewthe file history? 17 fragrment end, they woul dn't be sequenced because
18 A | believe | did, but not in great 18 BTS sequence woul d | eave those behind attached
19 detail because it wasn't required for me to 19 to the streptavidin bead and al so because
20 respond to Dr. Cooper. 20 anything attached to the three prine fragnent
21 Q Dr. Cooper stated that the applicant, |21 end would also be | eft behind and attached to
22 when they were trying to identify inventive 22 the streptavidin bead and therefore not
23 features of the clains conpared to Linnarsson, 23 sequenced.
24 didn't rely on the ligation step of claimb. 24 So ligation woul d be a pointless
25 Do you have any reason to dispute 25 exercise because it woul dn't provide any
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1 information in sequencing. 1 obviousness of the '918 [sic] patent in the
2 So | didn't have to review the patent 2 context of Linnarsson, Md oskey and Hug,
3 prosecution history because Dr. Cooper's 3 presenting any argunents regarding Exhibit 1016.
4 argunents are flawed based on the way they' re 4 Dr. Cooper only cites, to the best of
5 presented in his declaration. 5 ny recollection, Exhibit 1016 in di scussing
6 MR REINES. Mve to strike 6 prior litigation against the patent owner, 10x
7 everything after "that wasn't the analysis 7 Genomcs. So given the fact that he didn't
8 that | perforned."” 8 offer this as an obvi ousness argunent, | didn't
9 Q And | remind the witness to attenpt 9 feel that it was necessary for ne to reviewit
10 to be responsive and not to put in nonresponsive |10 in detail and citetoit. If |'mmnistaken and I
11 argument, because you' re now doi ng t hat 11 didcitetoit inny report, 1'd ask you to
12 systematically. 12 point ne to where | did.
13 A You' re asking nme about Dr. Cooper's 13 Q If you turn to paragraph 40, please,
14  report and so I'mtrying to provi de context. 14  of the Cooper report.
15 MR REINES. The reader can just go 15 A Ckay.
16 up and read the question and answer and 16 | amthere.
17 eval uat e responsi veness for thensel ves. 17 Q Do you see where it says, "The Patent
18 Q If you turn to paragraph 40 of the 18 Omner argued the concept of 'labeling different
19  Cooper report. 19 objects with different labels' is 'as old as the
20 A Al right. 20 scientific method and is famliar to every
21 (Exhi bit 1016 was produced.) 21 student in any introductory science class'..."
22 Q And |1l give you Exhibit 1016, which |22 Do you see that?
23 is the supporting docurentation. 23 A Yes, | see that.
24 A Al right. 24 Q Do you have any reason to dispute
25 Q And did you reviewthis Exhibit 1016 |25 that?
Page 195 Page 197
1 in preparing your opinions in this case? 1 MS. RAYMOND: (hjection. Scope.
2 That shoul d be an easy one. 2 A So | don't know what context this
3 explaintone why it's conplicated. Let ne ask 3 quote is taken from |'d be happy to review
4 the question again. 4 this docunent. |'d probably also want to | ook
5 D d you review Exhibit 1016 in 5 at the patents that are being discussed to
6 formulating your opinions in this case? 6 understand the scope and scal e of what
7 A | don't believe | did. On page 7 of 7 Dr. Cooper is presenting here.
8 ny declaration, | cited the materials | relied 8 In the context of the analysis I
9 upon. | don't list Exhibit 1016, and so | don't 9 performed, | don't believe Dr. Cooper cited to
10 recall reviewng it. | may have seen it, but I 10 these in his obviousness argunents; and,
11 don't recall it. 11 therefore, | don't have any context in which to
12 Q You referred to what within your 12 render an opinion about the neaning of this
13  declaration? 13 statenent.
14 A So page 7, paragraph 17. There also |14 Q Do you have any basis to dispute
15 shoul d have been an Appendi x B that was 15 Dr. Cooper's analysis in paragraph 42?
16 mstakenly left out, but it would have Iisted 16 M. RAYMOND:  (bj ection.  Scope.
17 the docurments. So these are the docunents that 17 A So | don't know what cont ext
18 | cite. | don't believe | cited to Exhibit 18 Dr. Cooper is relying on to make these
19 1016. So if this list is inconplete and | cited |19 statenents. Again, | haven't reviewed the
20 to Bxhibit 1016 in ny declaration, please point 20 docunent you | abeled -- or provided | abel ed
21 ne to where | did. 21 Exhibit 1016. | don't believe Dr. Cooper cites
22 Q And how cone you didn't reviewthis 22 tothat in his analysis that begins on page 58
23 docurnent ? 23 of his declaration where he states that prior
24 A So | don't recall Dr. Cooper, in 24 art anticipated or woul d have rendered obvi ous
25 presenting any of his arguments about the 25 the clains of the '981 patent.
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1 So this is out of context for me. | 1 at the petition?
2 don't believe that he cited to it in those 2 A | may have. | don't recall.
3 sections, and so | didn't respond toit. If I'm| 3 In response to your earlier question,
4 mstaken, you can point me to where | cited to 4 the PTAB actual |y does cite to the prosecution
5 that in ny declaration, |'d be happy to.refresh 5  history.
6 ny nenory. 6 Q Coul d you turn to page 50 of your
7 MR REINES. Wy don't we take a 7 declaration, please.
8 br eak. 8 A ['mthere.
9 VIDECCRAPHER O f the record at 9 Q And is this the section of your
10 4: 09. 10 report where you identify why you don't believe
11 (Recess.) 11 there's a reasonabl e expectation of success in
12 VIDECGRAPHER  n the record at 4:25. |12 the Linnarsson and Md oskey conbi nation?
13 BY MR REINES: 13 A Soit's a brief sumary. M
14 Q I"d like to showyou the institution |14 arguments about Linnarsson and Md oskey in
15 decision in this matter. 15 light of clains 1 through 4 and claim6 being --
16 Turn to page 17, please. 16 or Linnarsson and Md oskey rendering clains 1
17 A Al right. 1'mthere. 17  through 4 and claim6 obvious are described
18 Q And do you see where the decision 18 starting on page 32 and running through page 50.
19 states, "Patent Oaner successful |y distinguished |19 So this is just a brief summary of
20 Linnarsson during prosecution exclusively on the |20 one of the reasons why -- or sone of the reasons
21 basis that it does not describe the second tag 21 why there was no reasonabl e expectation of
22 sequence el ement which is recited in limtations |22 success based on Dr. Cooper's argunents.
23 1F and 11." 23 Q And when you say the one reason that
24 A Yes, | see that. 24  you identify in the reasonabl e expectation of
25 Q Do you have any reason to di sagree 25 success section is the issue regarding the
Page 199 Page 201
1 wththat? 1 nunber of unique tags; is that correct?
2 A | nean, it says that. | nean, | 2 A So Dr. Cooper argues that you
3 don't know Thisis the first time | believe 3 should -- you need about 100 times nore tags
4 |'mseeing this docunent. 4 than the nunber of nolecules. Dr. Cooper also
5 If thisis the analysis fromthe 5 states in his report that there are 50- to
6 PTAB, |'massuning the PTABis correct inits 6 300,000 mRNA ol ecul es per cell, which is the
7 analysis, but | have no basis to render an 7 nunber consistent with what | knowis present,
8  opi nion. 8 which woul d argue there should be, | think,
9 Q And just so if | understand you 9 between 5 nillion and 30 nillion independent
10 correctly, you' re saying in preparing your 10 tags, and Md oskey discloses 16,038 tags, which
11 response to the petition, you didn't reviewthe |11 would be insufficient. So that's one reason why
12 PTAB s institution decision regarding that 12 there woul d be no reasonabl e expectation of
13 petition? 13 success.
14 A Does this have an exhibit nunber? 14 Previously | discussed probl ens
15 Q No. 15 with -- | guess later on | discuss, wth respect
16 A No, | don't recall -- | don't recall 16 toclaim5, problens with ligation. But | point
17 citingtoit. | was responding to Dr. Cooper's |17 out other argunents, too, about why these
18 argunents, and | don't believe he cited to it 18 nethods woul dn't work as stated.
19 either. 19 Q And how di d you sel ect the nunber of
20 Q Do you normally -- let me just ask 20 unique tag argunent as being the only thing to
21  you again. 21 include in the Reasonabl e Expectation of Success
22 So you' re saying that you didn't 22 section? How did you pick that one to do it?
23 reviewthe patent office institution decision 23  And try to be as responsive as you can.
24 when you prepared your response to the IPR 24 MS. RAYMOND. | just caution the
25 petition to understand how the board was | ooking |25 witness not to reveal substantive
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Page 202 Page 204
1 communi cations with the attorneys. 1 Q Let's say soneone wanted to know and
2 A So it's the easiest one to 2 asked you.
3 understand, right, if, as Dr. Cooper asserts, 3 A | haven't perforned that analysis, so
4 you need 100 tine nore tags than nol ecul es, if 4 | would be hesitant to render an opinion today
5 you have between 50,000 and 300,000 RNA. .. 5 since it's outside the scope of ny report.
6 nolecules you want to tag, that neans you need 6 M REINES. Al right.
7 between 5 nillion and 30 mllion tags to be 7 | may be done. So why don't we take
8 successful. 8 a break and check that out.
9 So even if we buy all of the other 9 VIDECCRAPHER O f the record at
10 argurents that Dr. Cooper nakes, and we can 10 4: 36.
11 discuss all the deficiencies in those argunents, |11 (Recess.)
12 even if you buy all of those, you wouldn't be 12 VIDECCRAPHER  On the record at 4: 46.
13 able to uniquely tag each one of the niRNA 13  BY MR REINES
14 ol ecul es present in the cell based on 14 Q Earlier you referenced the 454
15 Dr. Cooper's own assertions. 15 sequencer.
16 And so, again, just froma nurerical 16 Do you recall that, just generally?
17 perspective, it's sinply the easiest to 17 A Yes, | do.
18  under st and. 18 Q And you're aware of the use of MDs
19 Q Wat is inventive about claim1l of 19 with the 454 sequencer?
20 the '981 patent? 20 MS. RAYMOND: (bjection. Form
21 M. RAYMOND:  (bj ection.  Scope. 21 A So I'mbad with acronyns. | forget
22 A So to the extent that I'mresponding |22 exactly howa MDis defined.
23 to Dr. Cooper's argunents, claiml is not 23 Q Miltiplex identifier.
24 rendered obvi ous based on the conbination of 24 A Miltiplex identifier.
25 Linnarsson and Md oskey, and, therefore, is at 25 | believe, | don't recall exactly,
Page 203 Page 205
1 least inventive relative to Linnarsson and 1 but | believe that there were applications on
2 MJdoskey. Beyond that, | haven't done a 2 454 that allowed multiplex sequencing, but I
3 detailed analysis of the inventiveness of claim 3 don't recall fully. | amnuch nore famliar
4 1 because it was outside of the scope of what 4 with the applications on the Illumna sequencer
5 was necessary to respond to Dr. Cooper. 5 allowing for nultiplex sequencing.
6 Q Are you able to describe, based on 6 Q You' re not saying that the '981
7 all of your work on this natter, what you think 7 patent invented M Ds?
8 is inventive about any of the clains inthe '981 | 8 M5. RAYMOND:  (bj ection. Scope.
9 patent? 9 Q Wl |, you were using the term"MD'
10 M5. RAYMOND:  (bj ection. Scope. 10 earlier today.
11 A | haven't done that analysis, other 11 A So | don't recall the exact context
12 than to respond to Dr. Cooper's argunents that 12 of ny comment and so | nmay have m sspoken.
13 claiml is rendered obvious by the conbination 13 Amltiplex identifier as defined by
14 of Linnarsson and Md oskey. And |'mhappy to 14 the '918 [sic] patent has two specific
15 describe the reasons why claim1l is not obvious. |15 conponents. Wat | was talking about earlier, |
16 Q Can you answer ny question beyond 16  believe, when | was talking about the '918 [sic]
17  that? 17 patent -- or, sorry, when | was tal king about
18 M. RAYMOND:  Sane obj ections. 18 the 454 sequencer was the use of multiplex tags
19 A Wul d you repeat the question, 19 so that each individual sanple and all the
20 please? 20 nolecules in that sanple had a sanpl e-specific
21 Q Are you abl e to describe, based on 21 tag. So, for exanple, if | wanted to sequence a
22 all your work on this natter, what you think is |22 mixture of your DNA and ny DNA | coul d use a
23 inventive about any of the clains in the '981 23 tag that represented your DNA and a tag that
24  patent? 24 represented ny DNA and we coul d | oad themon the
25 M. RAYMOND:  Sane obj ections. 25 sane lane in the sequencer and then denmul tipl ex
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Page 206 Page 208
1 them 1 Andsol may have heard it referred to as a MD.
2 So in the context of multiplex 2 I'mnot really sure.
3 sequencing, at least the Illumna platform |I'm 3 Q So are you saying that you believe
4 pretty sure the Applied Biosystens platformand 4 that the acronymMDin the '981 patent was
5 | think the 454 platformallowed sanple... 5 coined by the applicants for the '981 patent?
6 multiplexing, but none of themused a MD as 6 MS. RAYMOND: (hjection to form
7 clainmed inthe '918 [sic] patent that had two 7 A | don't know who coined the term |
8 separate conponents. 8 don't knowif the MDreferred to in the 454
9 Q If you could go to the front page of 9 docunent that you pointed out on the front page
10 the patent '981. 10 of the '918 [sic] patent included all of the
11 A Al right. 11 elenents of the MD that occurred and that are
12 Q Do you have that in front of you? 12 claimed inclaiml of the '981 patent. | sinply
13 A Yes, | do. 13 don't know
14 Q Do you see under "OTHER 14 Q Let me address it this way: Wthout
15 PUBLICATIONS," it says, "' Wsing Miltiplex 15 you agreeing that the term"MD' as used for
16 ldentifier Adaptors for the GS FLX .." 16 mltiplex identifier to relate to sequencing,
17 Do you see that? 17 whether that's the same MD performng the sane
18 A Yes, | do. 18 functions as the clainmed MD, had you heard of
19 Q Ckay. 19 the term"MD' used prior to 2009 by people to
20 And then you see the URL is a 454 20 refer to miltiplex identifiers generally?
21 publication so-called GS FLX -- 21 A | don't recall hearing that term but
22 A Yes. 22 whether or not | heard it, it would have been
23 Q -- Technol ogy? 23 different fromwhat's claimed in the '981
24 Ckay. 24 patents.
25 In terns of just the acronym"MD' or |25 Q Do you know one way or the ot her
Page 207 Page 209
1 the use of the term"Miltiplex Identifier (MD" 1 whether you heard it before then?
2 that existed before the '981 patent application 2 A | don't recall. | knowI've heard
3 was filed in 2009, right? 3 about many multiplex sequencing tags. | don't
4 Ms. RAYMOND: (bjection. Form 4 knowif they were referred to as MDs.
5 A So | don't know how thi s docurent 5 Q Al right. Thank you.
6 uses the term"MD™" That docunent -- | believe | 6 M5, RAYMOND: W& nmay need a ninute.
7 that use of MD would probably be linted to 7 VIDECCRAPHER O f the record at
8 just the first element of the MDclainmed inthe | 8 4: 53.
9 '981 patent, but 1'd have to review that 9 (Cf the record.)
10 docurent to really understand what type of MD 10 VIDECGRAPHER  (n the record at 4:57.
11 they were referring to. 11  EXAM NATICN BY MB. RAYMOND
12 The idea of multiplex sequencing is 12 Q Dr. Quackenbush, do you recall being
13  sonething that was known, but the MD here has 13  asked a question about whether you opined on
14 two separate conponents. And to the best of ny |14 whether Linnarsson woul d benefit from
15 know edge, this second el enent of the MD the 15 Md oskey's bharcodes?
16 second tag sequence, wasn't sonething that was 16 A Yes, | do.
17 well known. 17 Q Ckay.
18 Q The acronym M| -D for nul tiplex 18 And coul d you open your report and go
19 identifier, described as MD, you heard t hat 19 to paragraph 72 to 76.
20 before 2009 in your work in connection with 20 A Al right. ['mthere.
21 sequencing; is that right? 21 Q Here, do you address Dr. Cooper's
22 MS. RAYMOND: (hjection to form 22 notivation to conbi ne arguments?
23 A It"s not an acronymthat | was widely |23 A Yes, | do.
24 famliar with. People use lots of acronyns. 24 Q And do you address Dr. Cooper's
25 Sonetines different acronyns for the sane thing. |25 anplification bias argunent in these paragraphs?
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Page 210 Page 212

1 A Yes, | do. 1 the other -- any of the other publications cited

2 Q And you al so address -- you al so 2 inthe '918 [sic] patent.

3 address Dr. Cooper's opinions that persons of 3 Q And | believe you said earlier that

4 skill woul d have been notivated to nodify 4 everything fromone person is tagged with one

5 Linnarsson's cell tag to incorporate the.. 5 tag and everything fromanother person is tagged

6 functionality of Md oskey's batch-stanp and 6 withadifferent tag.

7 barcode also in paragraph of 67 to 71 of your 7 Dd 1l interpret that correctly?

8 report? 8 A So | was discussing nmultiplex

9 A Yes, | address Dr. Cooper's argunents | 9 sequencing. And in the coomon use of multiplex
10 there about nodifying the Linnarsson cell tag to |10 sequencing, one would like to run on the same

11  include the batch-stanp and the Md oskey 11 sequence in the same run sanples of different

12 barcode. 12 origins. And so multiplex sequencing typically
13 Q Thank you. 13  used what we would refer to as multiplex tags so
14 Coul d you please turn to paragraph 53 |14 that individual sanples fromdifferent sources
15 of your report. 15 woul d be tagged with sanpl e-specific barcodes.
16 A Al right. 16 Al right.

17 I"mthere. 17 So that was a practice that was well
18 Q And coul d you read the second 18 known in the art. | believe as | stated

19  sentence. 19 earlier, | haven't reviewed this docurent and
20 A So it says, "l reviewed the 20 don't know the scope of the multiplex

21 Institution Decision in connection with this 21 identifiers that were described in the 454

22 Herent and understand the Board interpreted 22 docunent ati on.

23 Dr. Cooper's conbination as conceptual |y 23 Q So if | understand you correctly, the
24 dividing the nucl eotides of Linnarsson's 24 454, to the best of your recollection, tags all
25 cell-tag into two parts, with one part (six to 25 the cells fromone origin or sanpl e the same way

Page 211 Page 213

1 eight of the nucleotides) being used for the 1 and thenit tags cells froma different -- an

2 functionality of Md oskey's 'batch-stanp,’ 2 entirely different sanple a different way?

3 which Dr. Cooper asserts is the 'first tag 3 MR REINES. (bjection. Leading.

4 sequence,' and the second part (seven of the 4 Lack of foundation.

5 nucleotides), being used for the functionality 5 A So I'mnot sure what this docunent

6 of Mdoskey's barcode, relying on Dr. Cooper's 6 describes, all right. In common parlance,

7  Paragraph 192." 7 multiplex sequencing refers to running different

8 And then | cite to the institution 8 -- sanples of different origin on the sane | ane

9  decision. 9 of a sequencer.

10 Q Do you recall one way or anot her 10 To acconplish that, one used what one
11 reviewing that institution decision now? 11  would often -- what is commonly referred to as a
12 A | dorecall it now yes. And | cited |12 set of miltiplex tags. So we could use a tag
13 toit here. 13 for tunor and nornal fromthe sane individual

14 Q Then towards the end of this, after 14 and run them-- label all of the nolecules from
15 today's exercise, you were asked about a 15 the collection of cells in the tumor and the

16 citation to a publication on the face of the 16 collection of cells in the normal with one tag
17 '981 patent referring toit, | think, as the 17 inthe tunor and a separate tag for the normal,
18  454. 18 and then run those together, then demultiplex

19 Do you recall that? 19 themby detecting the tags.

20 A Yes, | do. 20 Smlarly, | could run a sequence

21 Q Ckay. 21 derived fromyou and a sequence derived from ne.
22 And | believe you said that -- did 22 Al the cells fromyou woul d be tagged with one
23 you review that for the purpose of your opinions |23 multiplex tag; all of the cells fromne would be
24 here? 24 tagged with another multiplex tags. Those woul d
25 A No. | didn't reviewthat or any of 25 be run and we could identify the source of
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Page 214 Page 216
1 origin either being Mgan or John based on the 1 particular application. Coviously, one coul dn't
2 individual mltiplex tags. 2 run tens of thousands of sanples -- well, there
3 M. RAYMOND:  Thank you. 3  would be sone technical barriers to doing that.
4 I have no further questions. 4 | don't recall review ng any
5 FURTHER EXAM NATICN BY MR REINES: ... 5 docurentation that would allow ne to provide
6 Q Just a few fol | ow ups. 6 exanples fromthe prior art on linitations and
7 Interns of MDs being used to tag 7 sol can't do that sitting here today.
8 polynucleotides to identify their origin, was 8 Q And then in terns of the other
9 there anything specific in the prior art as to, 9 publications, this GS FLX product from Roche for
10 you know, linits on what origins could be 10 the 454 was a kit of an MD set. You were
11 designated with the tag? 11 faniliar with the 454
12 M5, RAYMOND: (bjection. It's 12 \Wre you aware that they were selling
13 outsi de the scope of the redirect. 13 a product of adaptors that could be used to
14 A So | haven't done that analysis about |14 apply MDs?
15 where particular MDs mght be used. |'mnot 15 M5, RAYMOND: (bjection. Qutside the
16 sure about the use of MDin the context of this |16 scope of the redirect.
17  docurment we referred to on the cover of the '918 |17 A So | don't believe they re actually
18 [sic] patent, so |l can't really provide an 18 talking about selling kits. So the GS FLX was,
19  opinion today. 19 | believe, their sequencing instrunent. The
20 Q Wien you were respondi ng on 20 titaniumchenistry was the chemstry used in
21  cross-examnation from10x regarding MDs, your 21 that instrument. | don't know what these
22  testinony was that MDs could be used to 22 nolecular identifiers were. | don't knowif
23 multiplex polynucl eotides fromdifferent 23 they're being sold. This may be -- thisis a
24 sources, correct? 24 technical bulletin that may describe some kind
25 M5. RAYMOND: (bjection. Foundation. |25 of use of multiplex sequencing. | don't know
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1 A So | think you're 1 | don't have the docunent to review And so |
2 mscharacterizing -- 2 can't tell you sitting here today what that
3 Q | don't knowif |I'm 3 docunent referred to.
4 mscharacterizing. Mybe | m sunderstood. 4 Q Do you know what Roche's basic MD
5 A | didn't use the term"MD." | used 5 set was for its 454 sequencer?
6 the term"multiplex tags." |'mnot sure how 6 M5, RAYMOND: (bjection. Qutside the
7 MDs are being used here. But | described how 7 scope of redirect.
8 sanple-specific tags could be used in a 8 A | don't have that docunentation and
9 multiplex sequencing application. And that's 9 sol can't tell you what they were selling 15
10 what | was referring to in ny testinony earlier 10 years ago.
11 today about the different sequencing platforns. 11 M REINES Al right. That's it.
12 Q Ckay. 12 Thank you.
13 Let ne try to address that then. 13 MS. RAYMOND. Thank you. | don't
14 In terns of the sanple-specific tags |14 have anyt hi ng nore.
15 for polynucl eotides being sequenced, in terns of |15 VIDECGRAPHER O f the record at
16 the origins, they could be designated by the 16 5:09. This ends today's deposition.
17 different tag, is there any limts on what could |17 Ms. RAYMOND: |'Il take a rough.
18 Dbe identified? In other words, you gave the 18
19 exanple of two different people; you gave the 19
20 exanple of tumor versus non-tumor. |s there any |20
21 limt inthe prior art on what sources could be |21
22 designat ed? 22
23 M. RAYMOND: (hjection. Form 23
24 A So I'mnot sure what you're referring |24
25 to as different sources. It would depend on the |25
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