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1 PROCEEDINGS 1 correct?
2 THE VIDEOGRAPHER: Good morning. We 2 A. Correct.
3 are going on therecord at 9:18 am., on 3 Q. Haveyou ever been deposed before?
4 Thursday March 6, 2025. 4 A. | have
5 Thisis media unit one of the video 5 Q. Inwhat kind of proceeding?
6 recorded deposition of Dr. Richard Jude 6 A. Itwasrelated to, shoot give me a second.
7 Samulski, taken in the matter of Sarepta 7 Thisisembarrassing. It wasrelated to AAV gene
8 Therapeutics, Incorporated versus The 8 therapy, but I'm blanking on the specifics of what we
9 Trustees of the University of Pennsylvania, 9 were there haggling over.
10 Patent Number 11,680,274 B2, Petition Number 10 Q. Wasit apatent proceeding?
11 IPR2024-00580, being heard in the United 11 A. Yeah
12 States Patent and Trademark Office before 12 Q. Okay. Isthisthe only time?
13 the Patent Trial and Appeal Court. 13 A. Yeah. I'msorry, yes.
14 We are at the Hilton Durham located at 14 Q. Doctor, | will get to afew ground rules.
15 3800 Hillsborough Road in Durham, North 15 Okay. Soyou were deposed in a proceeding related to
16 Carolina. 16 AAV genetherapy?
17 Counsel will now state their 17 A. Yes.
18 appearances and affiliations for the record 18 Q. Canyou give me any more specifics about
19 beginning with the noticing attorney. 19 that?
20 MS. TOKER: | am Anne Toker 20 A. I'mtrying to remember. It wasrelated to
21 representing Sarepta in this proceeding, and 21 the-- for thelife of meI'm blanking onit. Thisis
22 I'm from the law firm of Quinn Emanuel in 22 what happens when you're first time on TV and you're
23 New York City. 23 anxious.
24 MS. MORRISON: Susan Morrison of Fish 24 Oh, yes, it was aNovartis
25 & Richardson on behalf of REGENXBIO and the 25 self-complimentary technology challenged by Genzymein
Page 6 Page 8
1 witness. And with me today are Casey 1 theBarry Carter patent, where they claimed they had
2 Kraning, aso of Fish & Richardson, Cary 2 developed self-complimentary technology.
3 Miller from REGENXBIO and on video is Laura 3 Q. Andyou were an expert in that proceeding?
4 Coruzzi of REGENXBIO, and also on video is 4 A. Yes
5 Julie Goldemberg, who is counsel for the 5 Q. For which party?
6 University of Pennsylvania. 6 A. Novartis.
7 MS. TOKER: And | will add that Robert 7 Q. Didyou testify in court?
8 Wilson from Quinn Emanuel is also joining us 8 A. No. Wedid asimilar thing like this, and
9 on video, also representing Sarepta. 9 | think after that, there was a consensus, and it was
10 Whereupon, RICHARD JUDE SAMULSKI, having 10 resolved.
11 been first duly sworn, was examined 11 Q. Andthat'sthe only time you've been
12 and testified asfollows: 12 deposed?
13 EXAMINATION BY COUNSEL FOR PETITIONER 13 A.  Um-hum.
14 BY MS. TOKER: 14 Q. I'mjust going to say afew ground rules
15 Q. Good morning, Dr. Samulski. 15 thenjust to help us get a clear record.
16 A. Hdlo. 16 | think, as the court reporter mentioned
17 Q. Wouldyou please state your full name for 17 before we went on the record, you know, we should try
18 therecord? 18 not to talk over each other, right?
19  A. It'sRichard Jude Samulski. 19 A. Understood.
20 Q. And please state your residential address 20 Q. Okay. Solet mefinish my question before
21 for therecord? 21 you start your answer, and I'll do my best to let you
22 A. It's201 Southwind Lane, Hillsborough, 22 finish your answer before | start my next question,
23 North Carolina 27278. 23 okay?
24 Q. Youunderstand that you are here to testify 24 A. Yeah, understand.
25 on behalf of REGENXBIO and University of Pennsylvania, 25 Q. Yes, and you have to answer.
Page 7 Page 9
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1 A. | gotit, because she can't seeit. 1 by your company, AskBio, correct?
2 Q. You haveto answer out loud. Understood? 2 MS. MORRISON: Objection to form.
3 A. Yes 3 BY MS. TOKER:
4 Q. Okay. Andit'salso becauseif you don't, 4 Q. And, I'm sorry, Dr. Samulski, did you say
5 then, right, we won't get your answer written down asa 5 yes?
6 verbal answer to the questions, right? 6 A. I'massuming you're correct in that, yes.
7 A. Correct. 7 Q. Allright. Andit'sdated July 1 of 2019,
8 Q. Okay. If you answer aquestion, | will 8 correct?
9 assume that you have understood my question, okay? 9 A. That'swhat it says, July 1, 2019, correct.
10 A. Yes 10 Q. And that's when you were chief scientific
11 Q. Allright. Andif you need abreak at any 11 officer of AskBio, right?
12 time, feel freeto ask for a break, but | would ask 12 A. Correct.
13 that you answer a pending question before we take the 13 Q. Allright. And so this press release from
14 break, okay? 14 your company --
15 A. Understood. 15 MS. TOKER: Sorry, can we go off the
16 Q. Allright. Now, beginning in 2001 and 16 record for a second?
17 going up to the present, you've been involved in 17 THE VIDEOGRAPHER: Thetimeis9:26.
18 various capacities with several different companies, 18 We are off the record.
19 correct? 19 (Recess))
20 A. That'scorrect. 20 THE VIDEOGRAPHER: Thetimeis9:26.
21 Q. | seeyou'rewearing an AskBio fleece aswe 21 We're on the record.
22 speak here, isthat right? 22 BY MS. TOKER:
23 A. That's correct. 23 Q. Thispressrelease relates to some results
24 Q. Allright. Andin fact, from September of 24 that Pfizer reported from a Phase 1b clinical trial
25 2001 to March 2024, you were associated with AskBio, 25 having to do with a gene therapy for Duchenne muscular
Page 10 Page 12
1 correct? 1 dystrophy, correct?
2 A. That's correct. 2 A. That's correct.
3 Q. Allright. Soyou were the founder of 3 Q. Andif you could look down with me, please,
4 AskBio, right? 4 at thefourth paragraph. It says: We commend Pfizer
5 A. That's correct. 5 Solid, Sarepta Therapeutics and all other companies for
6 Q. Also known as Asklepios BioPharmaceutical, 6 their work in finding curative therapies for
7 Inc.? 7 life-threatening diseases, such as DMD. Do you see
8 A. Asklepios. 8 that?
9 Q. Asklepios BioPharmaceutical, Inc.? 9 A. Yes
10 A. Correct. 10 Q. Soasof 2019, you commended Sarepta for
11 Q. Soyou werethe founder, and then you were 11 itswork in finding curative theories for
12 the president and also chief scientific officer, right? 12 life-threatening diseases such as DMD, right?
13 A. Correct. 13 MS. TOKER: Objection to the form.
14 MS. TOKER: I'm going to ask the court 14 A. |think all we did was acknowledge all of
15 reporter to mark this document as 15 thegroups that were working to try to provide a cure
16 Exhibit 1057 please. 16 for DMD.
17 (The document referred to was marked 17 Q. And of the groups that you mentioned,
18 Deposition Exhibit Number 1057 for 18 Pfizer, Solid and Sarepta, only Sareptain fact today
19 identification.) 19 hasan FDA approved marketed gene therapy for DMD,
20 Q. Dr. Samulski, the court reporter has just 20 correct?
21 handed you what's been marked Exhibit 1057. Haveyou | 21 A. That's correct.
22 seen this document before? 22 Q. You, yourself, Dr. Samulski, have not
23 A. No. I'maware of this, but not this 23 invented atherapy that has gotten FDA approval and
24 specific document. 24 come to market, correct?
25 Q. Allright. Thisisapressreleaseissued 25 MS. MORRISON: Objection to the form.
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1 A.  Wadl, | think | disagree with that. 1 this proceeding, correct?

2 Q. How so? 2 A. Correct.

3 A. Every drug that's been approved has got my 3 Q. Dr. Snowdy carried out histhesiswork in

4 genetherapy, AAV terminal repeatsinit. There will 4 your laboratory at the University of North Carolina,

5 beno drug that will be approved by the FDA without 5 right?

6 carrying those elements, and therefore essentially 6 A. Correct.

7 every drug that's approved, it's got a component that | 7 Q. Youwerehisthesis adviser?

8 developed. 8 A. That's correct.

9 Q. DoesAskBio have agene therapy that's been 9 Q. What role doesathesisadviser play ina
10 approved by the FDA? 10 graduate student's research work during graduate
11 A. Not that I'm aware of. 11 schooling?
12 Q. You'e currently the cofounder and chief 12 A. Thereare many different roles, depending
13 scientific officer of acompany called M34, Inc., 13 on the maturity and the development of the student.
14 correct? 14 Someof it isjust monitoring their work. Some of it
15 A. That'scorrect. 15 isgoing to the bench and showing them how to do
16 Q. Where does the name M 34 come from? 16 experiments.
17 A. Youwant thelong version or the short 17 Q. Soathesisadviser supervises the graduate
18 version? 18 students research work?
19 Q. Let'sstart with the short version. 19 A. Again, depending on different levels.
20 A. Okay. There are 33 miracles that have been 20 Sometimesit's holding the hand to make sure they know
21 performed in the Bible: Making blind people see; lame 21 how to run asequencing gel, and sometimesit's telling
22 people walk; rising people from the dead; and since we 22 them how to outline a paper or manuscript.
23 achieved all of those through the technology of AAV 23 Q. You supervised Dr. Snowdy's graduate work,
24 gene therapy, we thought if Christ would have been 24 correct?
25 around one more year, this would have been miracle34. | 25 A. 1did.

Page 14 Page 16

1 Q. Your company would have been miracle 34 of 1 Q. And heworked on a project that you helped

2 Jesus Christ? 2 him select, correct?

3 A.  Um-hum. 3 A. |did

4 Q. Yes? 4 Q. You helped him design the project that he

5 A. Yes 5 worked on?

6 Q. WhatisM34focusing oninitseffort to 6 A. | helped guide him on that project, yep.

7 perform Jesus 34th miracle? 7 Q. Youand Dr. Snowdy worked closely on the

8 A. It'scalled transdifferentiation. It's 8 experiments he carried out in your laboratory, right?

9 where you take the parts of the brain that no longer 9 A. Wedid the same amount of attention as the
10 produce neurons and you turn on a switch to make cells 10 other students that were there.
11 turn back into neurons, therefore getting rid of 11 Q. Soyouworked closely on the experiments
12 dementia, Alzheimer's, Parkinson's and all neurological 12 that he carried out in your laboratory, right, you both
13 disorders. 13 did?
14 Q. Isthisan AAV gene therapy approach to 14 A. Whenyou say closely, you haveto help
15 curing al neurological disorders? 15 define that, because Stephen was an ex-Seal Marine, and
16 A. Correct. 16 he was much older than the other students. So he was
17 Q. Now, we're going to be talking more later 17 around 28-years old, when my other students were 21,
18 today, Dr. Samulski, about a dissertation of a graduate 18 22. So, again, the attention to closeness was based on
19 of yours Stephen Snowdy. You're familiar with Stephen | 19 maturity as well as scientific skills and things of
20 Snowdy, correct? 20 that nature.
21 A. Yep, Steven Snowdy. 21 Q. SoDr. Snowdy was older, and having been a
22 Q. Snowdy, yes? 22 Marine, he needed less supervision than some of your
23 A. Yes 23 younger fresh-out-of-college type of graduate students,
24 Q. Allright. Andyou've given opinionson 24 fair?
25 Dr. Snowdy's dissertation as part of your opinionsin 25 A. That would be afair assumption.
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1 Q. Now, Dr. Snowdy worked in your laboratory 1 indicatesthat you and the whole rest of the
2 for severa years, correct? 2 committee --
3 A. Yes 3 A. Correct.
4 Q. Youwould never alow agraduate student in 4 Q. Let mejust finish my question.
5 your lab to submit athesis for approval by his or her 5 A. Sorry.
6 thesiscommittee that you thought did not me the 6 Q. --thought that the dissertation was worthy
7 requirementsfor aPh.D., right? 7 of the grant of aPh.D, correct?
8 A. It'snot my job. It'sthejob of the 8 A. Thatisthe correct assumption.
9 thesis committee. 9 Q. It'snot an assumption. It's a statement,
10 Q. You're on the thesis committee, aren't you? 10 right? It's correct to say that you and the rest of
11 A. Right. So that the whole committee hasto 11 the committee believed that the thesis was worthy of
12 makethat decision. 12 being granted a Ph.D when you all signed off onit,
13 Q. Butyou asthe thesis adviser would not 13 correct?
14 bring work to athesis committee, or allow a graduate 14 A. 1 would say that's correct.
15 student to bring work to the committee that you felt 15 Q. Now, let'stakealook at your CV. | am
16 was not worthy of the grant of the Ph.D., right? 16 just going to ask the court reporter to hand you what
17 MS. MORRISON: Objection to the form. 17 hasaready been marked Exhibit 2028 in this
18 A. Sol can present to you Stephen Snowdy's 18 proceeding.
19 situation that would shed some light on the question 19 (The document referred to was
20 you're asking. 20 previously marked Deposition Exhibit
21 Q. My question was a general question. 21 Number 2028 for identification.)
22 A. And my answer is more specific. 22 Q. Dr. Samulski, the court reporter has just
23 Q. Wadll, can you answer my question first, 23 handed you what has been marked Exhibit 2028 in this
24 which is, would you allow a graduate student to submit 24 proceeding. You'refamiliar with this document, right?
25 athesisfor approval by the committee that you thought 25 A. Yes
Page 18 Page 20
1 did not meet the requirements for the Ph.D.? 1 Q. Thisisyour CV, correct?
2 MS. MORRISON: Objection to the form. 2 A. Itchanges periodically, so | would say
3 A. Asl mentioned, before we get students at 3 thisisaversion of my CV.
4 different levels or capability, and sometimes they 4 Q. Thisisthe version we were provided by you
5 perform Ph.D. thesises that are acceptable, and 5 and your counsel as, you know, part of your expert
6 sometimes they perform thesis that are exceptional, and 6 testimony inthiscase. So| assume that you provided
7 Stephen'swas acceptable. 7 uswith whatever was most up to date at the time,
8 Q. Butworthy of aPh.D., correct? 8 correct?
9 A. Yes 9 A.  Pretty much.
10 Q. Allright. Because you wouldn't -- you 10 Q. Yeah?
11 wouldn't sign off on athesisthat you believed did not 11 A. Pretty much.
12 meet the requirements for a Ph.D, right? 12 Q. Allright. Now, on page 44 of your CV,
13 A. That'swhat | said. 13 publication 216, do you see that?
14 Q. Andyou signed off on Stephen Snowdy's 14 A. Yes
15 dissertation, right? 15 Q. That'sapublication in which Dr. Snowdy,
16 A. Wetypicaly sign off. Wetypicaly 16 Stephen Snowdy is a coauthor of yours, correct?
17 recommend that they fix edits and things before they 17 A. That'scorrect.
18 turnintheir thesis and the following; and whether 18 Q. Allright. Andon page48isapublication
19 they do or don't, we typically don't follow up. 19 260 isanother publication on which Stephen Snowdy isa
20 Q. Butthefact that your signatureis on the 20 coauthor, right?
21 first page of his dissertation means that you thought 21 MS. MORRISON: Did you say 260?
22 that it was worthy of being granted a Ph.D, correct? 22 MS. TOKER: Sorry, 260, page 48.
23 A. Yeah, meand the other four colleagues. 23 MS. MORRISON: Thank you.
24 Q. Sothefact that all of those signatures 24 A. That's correct.
25 areonthefirst page of Dr. Snowdy's dissertation 25 Q. And these papers were both published in
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1 peer-reviewed journals, right? 1 detalsthat they're written.
2 A. That's correct. 2 Q. Right. Andyou also feel they enhance your
3 Q. Now, inyour opinions, you criticize a 3 credibility in the field, the sum total of the book
4 portion of Dr. Snowdy's dissertation because that 4 chaptersyou've written, right?
5 particular portion was not published in a peer-reviewed 5 MS. MORRISON: Objection to the form.
6 journa, right? 6 A. Areyou referring to a specific book
7 MS. MORRISON: Objection to the form. 7 chapter, or the fact that I've written over 45 or 50
8 BY MS. TOKER: 8 book chapters?
9 Q. Correct? 9 Q. Yeah, | mean, the fact that you come up
10 A. I'mnot familiar with portion you're 10 with that number and don't distinguish the ones that
11 referring to. 11 arerefereed from the onesthat aren't refereed to just
12 Q. Oh, soyou're not aware of your opinionin 12 that you think all of them are valuable and enhance
13 thiscasethat -- 13 your credibility in thefield, right?
14 A. No, I'mjust not aware of the portion 14 MS. MORRISON: Objection to the form.
15 you'rereferring to. 15 A. | leavethat tothefield.
16 Q. [I'mjust saying that you, in your opinions 16 Q. You haven't separated out the onesthat are
17 inyour declaration, criticized a portion of 17 peer reviewed from the ones that are not in thislist,
18 Dr. Snowdy's dissertation, because you said it wasn't 18 correct?
19 published in a peer-reviewed journal. 19 MS. MORRISON: Objection to the form.
20 MS. MORRISON: Objection to the form. 20 A. Again, it's not common practice on the CV
21 A. Youwould haveto show ittomeso | can 21 to make adistinction between the peer-reviewed book
22 affirm that it's the same thing we're talking about. 22 chapter and those that aren't. Some of the higher
23 Q. Okay. Soyou're not sure sitting here that 23 journals demand review before they accept them.
24 you -- 24 Q. Andyou list patents on your CV also right?
25 A. I'mjust making it clear that if you're 25 A. It'sprobably there. Yep, it says patents.
Page 22 Page 24
1 making an assumption, | want to make sureit'sa 1 Q. Andpatentsaren't peer reviewed, are they?
2 correct assumption. 2 A. Not by the academic community.
3 Q. Okay. Let'slook at page 55 of your CV. 3 Q. Right. Have you ever chosen not to publish
4 On page 55, you listed a number of book 4 some of your research but to patent the research?
5 chapters, correct? You beginthelist of anumberof | 5  A. | don'tthink I've ever done that.
6 book chapters, right? 6 Q. Haveyou ever patented the research first
7 A. Um-hum. Yes, correct. 7 before publishing?
8 Q. Book chapters aren't peer reviewed, are 8 A. Alwaysdothat.
9 they? 9 Q. Okay.
10 A. Some of them are. 10 A. Letmeback up.
11 Q. Well, you don't list these under refereed 11 Always submit for patent before publishing.
12 publications, do you? 12 Whether it gets patent or not, it doesn't impact a
13 A. Wetypicaly keep book chaptersin the 13 publication.
14 tenet of papersthat are submitted to journals. 14 Q. Allright. I'mgoing to hand you,
15 Q. Sosome of them are not in refereed 15 Dr. Samulski, what's been marked Exhibit 2027 in this
16 journds, right? 16 proceeding.
17 A. Some of them are not. 17 (The document referred to was
18 Q. Allright. Andyet you listed them here, 18 previously marked Deposition Exhibit
19 even though they are not all peer reviewed, correct? | 19 Number 2027 for identification.)
20 A. It'sbecauseit'saCV. It sayslist al 20 Q. Actualy, I'm going to ask the court
21 of your contributions. 21 reporter to hand it to you.
22 Q. Wadll, you fedl that even your unrefereed 22 Have you seen this before, Dr. Samulski?
23 book chapters are contributions, right? 23 A. Yes
24 A. | think that you help peoplewhomay not |24 Q. Thisisadeclaration that you submitted --
25 have the time to read the specific papers and the 25 A. Yes
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1 Q. Sorry, Dr. Samulski, let me just get my 1 to the steps that occur that allow an AAV vector to
2 whole question out before you answer. 2 reach and be taken up by the cell or tissue of
3 A. Okay. 3 interest -- steps one and two in the Figure | describe
4 Q. Thisisadeclaration that you submitted in 4 above; theintracellular steps.”
5 this proceeding, right? 5 A. Whereareyou at?
6 A. Thatiscorrect. 6 Q. I'msosorry. Let'sgoback. I'mon page
7 Q. And that's your signature on the front 7 44, and let's start one, two, three, the fourth line
8 page? 8 down. Doyou seeit says: Asl discussin detail?
9 A. Thatiscorrect. 9 A. Correct.
10 Q. [l'dliketotalk alittle bit about your 10 Q. Asldiscussin detail abovein paragraph
11 discussions of the term tropism in your declaration. | 11 30, tropism relates to the steps that occur that allow
12 AndI'dliketo turn first to paragraph 38 of your 12 an AAV vector to reach and be taken up by the cell or
13 declaration, which is on page 22. 13 tissue of interest -- steps one and two in the Figure |
14 Now, let me know when you're there. 14 describe above; the intracel lular steps that follow
15 A. I'mthere. 15 infectivity. Do you seethat?
16 Q. Now, inparagraph 38, you state: Tropism |16  A. Um-hum.
17 refersto the process of the AAV vector reachinga | 17 MS. MORRISON: Objection to the form.
18 particular tissue or cell type, i.e. the steps that 18 I think you missed aword in that last
19 occur before the AAV reaches the cell or tissue. 19 sentence. It'sfine, but | just wanted
20 Do you see that? 20 to--
21 A. ldo. 21 MS. TOKER: Okay. Which word?
22 Q. Allright. Andyou actually emphasizethe | 22 MS. MORRISON: It says steps that
23 word beforein this sentence, right? 23 follow affect infectivity.
24 A. ldo. 24 MS. TOKER: Sorry.
25 Q. Okay. Andin thissame paragraph, you 25 Q. Theintracellular stepsthat follow affect
Page 26 Page 28
1 contrast tropism with infectivity, which you define as 1 infectivity. Everybody good? Okay, Dr. Samulski?
2 "the steps that occur after the AAV vector reaches the 2 A. Okay.
3 cell or tissue of interest,” right? 3 Q. Now, let's-- okay. Sowhen you say here
4 A. Correct. 4 the Figure | describe above, you mean the figure from
5 Q. Andyou emphasize the word after in this 5 paragraph 30, right? And we can take alook at
6 sentence, right? 6 paragraph 30 on page 16.
7 A. Correct. 7 A. Correct.
8 Q. Andyou go on to define the steps that 8 Q. And that'sthe figure there in paragraph 30
9 occur after the AAV reachesthe cell or tissue of 9 that you'rereferring to in paragraph 73 that we just
10 interest as quote -- so thisis now what's included in 10 looked at, right?
11 infectivity and not in tropism: "Intake of the AAV 11 A. Correct.
12 vector into the cell, translocation to the nucleus, and 12 Q. If you remember what we just read, you said
13 expression of the gene of interest,” right? 13 that steps one and two in the figure in paragraph 30
14 A. Correct. 14 areincluded in the term tropism, correct?
15 Q. Allright. Sothose arethe stepsthat are 15 A. Correct.
16 involved ininfectivity but not in tropism, according 16 Q. Allright. Let'stakealook at the figure
17 toyou, right? 17 then on paragraph 30, okay? Yes? You havethat?
18 A. Correct. 18 A. Yeah
19 Q. Allright. Now, let'stake alook at page 19 Q. Steponeisreaching and binding to the
20 44 of your declaration, paragraph 73. Actualy, 73 20 cell surface, when the AAV reaches and bindsto the
21 startson the prior page 43, but I'm going to be asking 21 cell surface receptor, right?
22 you about the part of paragraph 73 on page 44. 22 A. Correct.
23 Let me know when you're at page 44. 23 Q. Steptwoiswhenthe AAV istaken up into
24 A. I'mthere. 24 thecell andisin an early endosome, right?
25 Q. Okay. Now, hereyou say: "Tropism relates 25 A. Thesteps of initiating endocytosis.
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1 Q. Right. Soin that case, tropism includes 1 and cycle back out and never go any further in an
2 intakeinto the cell? 2 infectious process. It depends on whether you bind to
3 A. That's stepsthat initiate endocytosis. It 3 acdl, initiate endocytosis, and it alowsit to
4 may never happen. 4 continue the steps of infectivity.
5 Q. Wwidl, it'sinthecdl? 5 Soit'saremedial picture, and it shows
6 A. Technicaly it's not. 6 that that step is not a complete step but an
7 Q. Ah, soyou're defining intake as something 7 intermediate step that can either go in or out or cycle
8 other than -- 8 inand cycle out.
9 A. No, I'mmaking avery -- 9 So the word allows iswhat you want to pay
10 Q. Please, Dr. Samulski, let mejust finish my 10 attention to, not whether it's step one or step two.
11 question before -- 11 And I'll be happy to go back through it and clarify it,
12 A. Okay. Sure. 12 if you need further clarification.
13 Q. Okay. Allright. Let'sinfact -- let's 13 Q. No, thank you. So your opinion now --
14 go back to paragraph 73. You say in paragraph 73 on 14 A. No, my opinion iswritten asit's stated.
15 page 44 that you just read: Tropism relatesto the 15 It'svery clear.
16 stepsthat occurred that allow an AAV vector to reach 16 Q. Dr. Samulski, I'm going to try not to
17 and be taken up by the cell, right? 17 interrupt you, and | will ask you not to interrupt me.
18 A. Toreach and be taken up by the cell. 18 A. | will continue to do the best | can.
19 Q. Yeah, and that's what's showing in the 19 Q. Thank you. | appreciate that.
20 figurein paragraph 30, it reaches and it's taken up by 20 So when you say in paragraph 38 that
21 thecdl, right? 21 infectivity involvesintake, and that tropism refersto
22 A. With clarification? 22 the process of the steps that occur before the AAV
23 Q. No. I'masking you. I'm not asking you to 23 reachesthe cell, you are somehow defining endocytosis
24 clarify. I'm asking you what it actually says? 24 as something that happens before the AAV reaches the
25 A. Reach and taken up by the cell. 25 cdl, right?
Page 30 Page 32
1 Q. Right. Soinyour paragraph 73 definition, 1 MS. MORRISON: Objection to the form.
2 tropism includes being taken up by the cell, right? 2 BY MS. TOKER:
3 MS. MORRISON: Objection to the form. 3 Q. Right?
4 A. Yes 4 A. Tooneskilled intheart, thiswould not
5 Q. And that's actually shown in thefigurein 5 beaproblem. It may be an issue for someone not
6 paragraph 30, right? 6 skilledintheart.
7 A, It'snotshownin thefigure. 7 Q. Okay. Soit'syour testimony that a person
8 Q. Well, yousaditwas. 8 would understand a step that occurs before the AAV
9 A. It'sinitiating the step of endocytosis. 9 reachesthe cell to be the first step in endocytosis?
10 Q. You actualy wrote here that allow -- in 10 A. | think I'm correct in that response.
11 paragraph 73: Tropism relates to the steps that allow 11 Q. I'mjust asking if that's your testimony?
12 an AAV vector to reach and be taken up by the cell or 12 A. | saidl think I'm correct in that
13 tissue of interest -- steps one and two. 13 response.
14 So you define in paragraph 73 steps one and 14 Q. Okay. Now, we can agree that you are
15 two as reaching and being taken up by the cell, right? 15 saying that tropism does not include steps that occur
16 MS. MORRISON: Objection to the form. 16 insidethe cell, say gene expression, right?
17 A. | will clarify my statement. Allows. 17 A. Correct.
18 Allows-- 18 MS. TOKER: I'm going to ask the court
19 Q. Firstanswer my question. 19 reporter to mark this Exhibit 1058.
20 A. No. No. Thatisthequestion. You're 20 (The document referred to was marked
21 askingif it'staken up. I'm saying if it allows. 21 Deposition Exhibit Number 1058 for
22 Allowsiswhat defines whether it's taken up or not. 22 identification.)
23 Youcanbindtoacel. You caninitiate endocytosis 23 Q. Dr. Samulski, the court reporter has just
24 and not proceed inside the cell. You can bind to a 24 handed you what's been marked Exhibit 1058.
25 cell. You caninitiate endocytosis. You can cyclein 25 Have you seen this document before?
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1 A. | have 1 by transgene expression?
2 Q. Allright. Andthisisapaper on which 2 MS. MORRISON: Objection to the form.
3 you are an author, correct? 3 A. Tropism can be determined by promotor
4 A. That's correct. 4 tropism if you'relooking for expression. If you're
5 Q. Published in 2002, right? 5 looking for delivery and binding and it could be there
6 A. That's correct. 6 but not technically expressed but still define the
7 Q. Andthefirst author is someone named 7 tropism.
8 Rebecca Haberman, correct? 8 Q. Sohereyou're using the word tropism to
9 A. That's correct. 9 refer --
10 Q. [I'mgoing to refer to this paper as 10 A. Topromoteit. I'm sorry.
11 Haberman, isthat okay, as we go forward? 11 Q. Letmejust getit out, yesh.
12 A. That's acceptable. 12 Here you're using the word tropism to refer
13 Q. Now, thetitle of this paper is Therapeutic 13 to an effect that takes place in the nucleus, right,
14 Liabilitiesof In Vivo Vira Vector Tropism: 14 geneexpression?
15 Adeno-Associated Virus Vectors NMDAR1 Antisense, and 15 A. Soyouwant -- | want to make sure we're
16 Focal Seizure Sensitivity, right? 16 defining tropism of avirus versus tropism of a
17 A. Correct. 17 transgene. There'sadifference.
18 Q. For your scientific publications, you do 18 Q. Okay. Let'sjust focus on what we say
19 your best to ensure that everything you're publishing 19 here. What we say hereisyou use the word tropism to
20 istrueand correct, right? 20 refer to afunction of the virus that takes place in
21 A. Correct. 21 thenucleus?
22 Q. Just I'll note also Stephen Snowdy is also 22 MS. MORRISON: Objection to the form.
23 an author on this paper, right? 23 A. | usetheword tropism here as afunction
24 A. Correct. 24 of the promotor that identifies an expression of the
25 Q. And hewas agraduate student in your lab 25 transgene.
Page 34 Page 36
1 at thetime that this was published, right? 1 Q. Yeah, expression of the transgene that
2 A. I'massuming hewas till there. | don't 2 takesplace, you would say, after the virus enters a
3 remember when he |eft the lab. 3 cdl?
4 Q. Wadll, hegot -- his Ph.D. dissertation is 4 MS. MORRISON: Objection to the form.
5 dated 2003, and thisis from 2002, right? 5 A. After the promotor expresses the
6 A. Yep. 6 transgene --
7 Q. Sohewas presumably inyour lab at the 7 Q. Widll, after the virus enters the cell --
8 time? 8 MS. MORRISON: Wait, sorry, if you can
9 A. Presumably. Sometimesthey leave and write 9 let him finish too, before you ask your next
10 their thesis at their next location, job preference. 10 question.
11 Q. Andthisisone of the peer-reviewed 11 A. 1 will yield. Go ahead and ask your
12 publicationsin your CV, right? 12 question again.
13 A. Correct. 13 Q. My question was, that expression of a
14 Q. Now, inthefirst paragraph under the 14 transgeneisthe function of the AAV that happens after
15 introduction that'sin the left-hand column, you say: 15 the AAV entersthe cell?
16 AAV preferentially binds neuronin vivo, and this 16 MS. MORRISON: Objection to the form.
17 physical property "combined with promotor tropisms,” 17 A. Sol'msorry, | wasreading this. Canyou
18 contributes the differential patterns of transduction 18 say that one more time?
19 across various brain structures, right? 19 Q. Yes. My question was, that expression of a
20 A. That'scorrect. 20 transgeneisthe function of the AAV that occurs after
21 Q. And by promotor tropisms, you mean here 21 the AAV entersthe cell?
22 differencesin tropism produced by different promoters 22 MS. MORRISON: Objection to the form.
23 regulating transgenes carried by AAV vectors, right? 23 BY MS. TOKER:
24 A. That's correct. 24 Q. Isafunction, I'm sorry, is afunction of
25 Q. You'resaying AAV tropism can be determined 25 AAV that occurs after the AAV enters the cell, right?
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1 MS. MORRISON: Same objection. 1 Q. Dr. Samulski, the court reporter has just
2 A. I'mstill not following. 2 handed you what's been marked Exhibit 1007 in this
3 Q. Okay. So hereyou'retalking about tropism 3 proceeding. You're familiar with this document, right?
4 asbeing something that can involve afunction of AAV 4 A. I'maware of this document.
5 that happens after the AAV entersthe cell, right? 5 Q. Okay. ThisisaUnited States Patent
6 MS. MORRISON: Objection to the form. 6 Application Publication US 2003/0138772, right?
7 A. There'sconfusionin how you're wording it 7 A. Sorry, | didn't follow the numbers, but |
8 tome. | canreword itintheway | think it's being 8 assumethat they'reright.
9 said, and we can go on from there. But I'm not 9 Q. Okay. Just for purposes of our discussion,
10 following the nuances of what you're asking. I'm 10 I'mgoing to refer to this as the 772 publication,
11 sorry. 11 okay?
12 Q. Soinyour declaration, you define tropism 12 A. Okay.
13 asfunctionsthat occur before the virus reaches the 13 Q. Now, the'772 publication uses the term
14 cell -- let mefinish. And here in your paper you're 14 tropism --
15 talking about tropism as a function that happens after 15 MS. MORRISON: Dr. Samulski, don't
16 thevirusreachesthe cell. 16 write on the document.
17 MS. MORRISON: Objection to the form. 17 A. | wasgoing to write'772 on there.
18 A. Sotheword tropism is being used 18 Q. The'772 publication uses the term tropism,
19 differently for expression thanit isfor the virus 19 right?
20 infectivity. 20 A. | haven't seenit firsthand here, but |
21 Q. Sowhen you defined tropism in your 21 will make an assumption you're correct.
22 declaration, you weren't trying to cover al the 22 Q. Sowhen you formulated your opinionsin
23 meanings of tropism? 23 this case and gave a definition of the term tropism,
24 A. Correct. 24 you did not consider the use of the term tropism in the
25 Q. Sothereare other meanings of tropism 25 '772, correct?
Page 38 Page 40
1 beyond the meaning that you defined? 1 MS. MORRISON: Objection to the form.
2 MS. MORRISON: Objection to the form. 2 A. Sol will respond to the word tropism used
3 A. Thereare other ways to define tropism 3 inour community is used differently by the clinical
4 other than by the virus specifically binding to step 4 component of the viral infection, and it's used
5 oneand two. 5 differently by avirologist that's dealing with an
6 Q. Okay. Andinyour paper here, you use 6 infectious step of aviral component, and it's used
7 tropismin adifferent way? 7 differently by amolecular virologist or athreonine
8 A. Weusetropism as based on the promotor 8 therapist who refersto it as away of nomenclature for
9 expression. 9 geneexpression.
10 Q. Right. Okay. Andin fact, thisuse-- let 10 Q. Right. Sol'll ask again. Informulating
11 mestrike that. 11 your opinionsin this case, and coming up with the
12 This paper looked at differencesin tropism 12 definition of the term tropism, you didn't consider how
13 between two different promoter constructs that 13 theterm was used in the '772 publication, correct?
14 regulated an AAV transgene, right? 14 MS. MORRISON: Objection to the form.
15 A. Correct. 15 A. 1 would haveto look at this specifically
16 Q. Andyou know that basically means that each 16 to seewhat they said, to seeif it's consistent with
17 construct had a different regulatory sequence that was 17 mine.
18 directing transcription of the transgene? 18 Q. Right. But I'm asking you about what
19 A. Correct. 19 happened before you formulated your opinion in this
20 Q. Okay. Let'stakealook at another 20 case. Andyoujust told methat you had not in fact
21 exhibit. | am going to ask the court reporter to hand 21 considered the definition or the use of the term
22 you what has been marked Exhibit 1007. 22 tropisminthe'772 publication, correct?
23 (The document referred to was 23 MS. MORRISON: Objection to the form.
24 previously marked Deposition Exhibit 24 A. I'dhavetoreadit to make sure.
25 Number 1007 for identification.) 25 Q. Wall, I'mjust asking you -- we will ook
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1 atit, Dr. Samulski. But if you could focus on my 1 here may be similar to my experience.
2 question. I'mjust asking you about what you did in 2 Q. It may be, and welll look at that ina
3 formulating your opinionsin this case? Well look at 3 minute, but that's not my question. My question isn't
4 the'772inaminute. And you'vetold me herethat you 4 whether coincidentally it'sthe same. My questionis
5 didn't consider how tropismis used in the '772 5 that in formulating your definition coming up, you
6 publication -- 6 know, with Dr. Samulski's definition of tropism and
7 A. |don'tthink | said that. 7 writing that down and signing it, you did not consider
8 Q. Wall, have you considered it? 8 how thetermisused in the 772 publication?
9 A. Again, I'd haveto look through it again to 9 A. Oh, I think | would have. | don't see how
10 seeif it'sconsistent with my comments of tropism. 10 | couldn't. They're both related to viruses.
11 Q. But sitting here, without looking at it 11 Q. Oh, soyour definition -- you would have
12 again, you don't know whether what -- 12 changed your definition if the '772 --
13 A. | don't remember. 13 A. Not changed. You're asking the question
14 Q. Youdon't remember whether the definition 14 would | have considered it, and I'm answering -- you
15 that you gavein your declaration is consistent with 15 asked mewould | consider it becauseit'svira in
16 how it's used here, correct? 16 definition.
17 A. That would be correct. 17 Q. But youwouldn't necessarily have changed
18 Q. Okay. And it wasn'timportant to you in 18 your definition. Y our definition was based on your
19 coming up with your definition whether or not it was 19 experience, and if the '772 said something else would
20 consistent with the '772 publication, right? 20 still offer your definition, right?
21 MS. MORRISON: Objection to the form. 21 MS. MORRISON: Objection to the form.
22 A. 1 don't know about your comment about 22 A. | think | would not have defined my
23 important. It would be someone skilled inthe art in 23 definition by their definition, but | would have
24 the space would have formulated ideas of tropismbased | 24 considered whatever they proposed from avirus
25 ontheir training and experience. And as| mentioned a 25 perspective, whether it was consistent or inconsistent
Page 42 Page 44
1 virologist has adifferent, slightly different 1 with my definition.
2 definition of tropism than does aclinical person 2 Q. Okay. And then you would have offered your
3 compared to amolecular virologist and a gene 3 definition based on your experiencein thisfield and
4 therapist. 4 your expertisein thisfield, right?
5 Q. Andyou formulated your definition based on 5 MS. MORRISON: Objection to the form.
6 your experiencein the field, right? 6 A. Correct.
7 A. Based on my experiencein thefield. 7 Q. Solet'stakealook at what the'772
8 Q. Andyou didn't formulate your definition 8 publication actually says about tropism.
9 based on however theterm isused in the '772 9 I would like to look, please, at example 9
10 publication? 10 on page 133. And I'm going to specify that when I'm
11 A. I'msurel did not useit asmy sole 11 referring to page numbers, I'm referring to the little
12 definition of tropism. 12 page numbers at the bottom, which are the ones they say
13 Q. Right. Your definition was based on your 13 Sarepta Exhibit 1007, page something. And those are
14 own experience, not how it was used in the '772, 14 the numbers|'mreferring to. And I'd like to look at
15 correct? 15 page 133, example 9. Let me know when you're there.
16 MS. MORRISON: Objection to the form. 16 A. I'mthere.
17 A. There's probably commonality in the two, 17 Q. Okay. And do you see under example 9
18 because they're talking about viruses. 18 there'saheading that says tissue tropism studies?
19 Q. I'mjust asking -- that may be, but my 19 A. | doseethat.
20 questionisalittle different. My questionisjust 20 Q. Okay. After this heading, tissue tropism
21 that your definition of tropism that you offered in 21 studies, the '772 publication describes, right, some of
22 your declaration was based on your experience and not 22 these studiesthat are used as tissue tropism studies,
23 based on anything about how the term was used in the 23 correct?
24 '7727? 24 MS. MORRISON: Objection to the form.
25 A. | caution you because how the term is used 25 A. Correct.
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1 Q. And it describes these studies. So now I'm 1 right?
2 looking at the paragraph that isindicated as bracket 2 A. Sothey are using tropism in another
3 0253, okay? Do you seethat? You do? 3 manner.
4 A. ldo. 4 Q. Yes, they are using tropism in adifferent
5 Q. Okay. And then looking right around the 5 way from the way you useit in your declaration?
6 middle of the paragraph, and it talks about these 6 A. Correct.
7 studies as gene transfer studies targeting three 7 Q. Okay. Now, let'salso look at the
8 different tissues; liver, lung and muscle to screen for 8 discussion here. It doesn't just discusstropism, it
9 tissuetropism of aparticular AAV construct. 9 discussestransduction, right? It says, for example,
10 Do you see that? 10 in paragraph 0257, which isin the right-hand column,
11 A. 1doseethat. 11 itsaysthat: Interestingly, performance of clone
12 Q. Okay. Now, these studies were designed to 12 44.2, and you understand clone 44.2 to be AAVrh10,
13 evaluate the tropism of different serotypes of AAV in 13 right?
14 threedifferent tissues: Liver, lung and muscle, 14 A. Um-hum, yes.
15 correct? 15 Q. Performance of clone44.2in liver and
16 MS. MORRISON: Objection to the form. 16 muscle-directed gene transfer was al so outstanding,
17 A. | seethat. 17 closeto that of the best liver transducer, AAV8, and
18 Q. Andnow if welook at the experiments there 18 the best transducer, AAV 1, correct?
19 that are shown, for examplein Table 8, these studies 19 A. Correct.
20 measured the amount of reporter protein produced in 20 Q. Soherethey're referencing these tissue
21 each different type of tissue per mL of serum from the 21 tropism studies and saying that they also reveal the
22 animalsinfected with that AAV serum type, right? 22 ahility of these different serum types to transduce
23 A. That's correct. 23 thesetissues, correct?
24 Q. These tropism studies therefore mentioned 24 A. Sobecareful, not tissue tropism studies,
25 gene expression to evaluate tropism, right? 25 tissue transgene expression studies, that they call
Page 46 Page 48
1 A. That's correct. 1 tropism.
2 Q. And your definitions of tropism that you 2 Q. Okay. Sothey cal them tropism studies?
3 gaveinyour declaration exclude gene expression from 3 A. Correct.
4 theterm tropism, right? 4 Q. You cal them something else, but they call
5 A. From theterm tropism. But to get to this 5 them tropism, right?
6 definition of tropism, you need term one and two that | 6 A. Correct.
7 describe. 7 Q. Sowe haveyour definition in your
8 Q. Togettothis, you actually haveto 8 declaration. We have the definition that here remains,
9 look -- 9 and the declaration that the '772 publication reads,
10 MS. MORRISON: Wait, sorry. 10 right?
11 A. Toget tothisterm of tropism of gene 11 MS. MORRISON: Objection to the form.
12 expression, you have to achieve step one and two of my 12 A. Thecorrelation that you're drawing
13 definition of tropism. 13 together are not three different definitions. They're
14 Q. Right, but thisgene -- 14 &l dependent on step one and two. So they are defined
15 A. It'snot possibleto get from oneto the 15 by my definition of tropism. You can't get to
16 other. 16 Haberman's or transduction tropisms without step one
17 Q. Okay. But this definition of tropism that 17 andtwo.
18 involves gene expression would be what you call 18 Q. Right. But you expressly exclude the
19 infectivity? 19 interior steps, including gene expression, from your
20 MS. MORRISON: Objection to the form. 20 definition of tropism?
21 A. No, it would not. 21 A. | separate them, as you can have
22 Q. Wadll, you exclude gene expression from the 22 infectivity that succeed or infectivity that will fail,
23 definition of atropism, right? 23 but that does not include the tropism for the cell
24 A. Yes 24 type.
25 Q. And these are gene expression studies, 25 Q. Right. Soyour definition doesn't include
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1 geneexpression, right? 1 A. Yes.
2 MS. MORRISON: Objection to the form. 2 Q. And soyou'rearguing here that the Snowdy
3 A. My definition says gene expression cannot 3 dissertation relates to nuclear localization and
4 take place without my definition. But you can have the 4 thereforein your definition it relations to
5 failure of gene expression and still have tropism. 5 infectivity rather than tropism, right?
6 Q. Okay. 6 A. That'scorrect.
7 A. Doesthat make sense? Areyou following 7 Q. Allright. And thisargument relies on the
8 what I'm saying? 8 definition of tropism that you've offered in your
9 Q. Wwdl, I'mjust saying that -- 9 declaration based on your experience and expertise,
10 A. You can't open adoor without pushing or 10 correct?
11 holding the handle, but the door can be open. If the 11 MS. MORRISON: Objection to form.
12 door is open, it had to go through opening the handle. 12 A. That'scorrect.
13 Q. Right. Butl could define tropism as 13 Q. Allright. Now, if youwereto usea
14 opening the door and not entering the room? 14 different definition of tropism, right, that argument
15 A. No. Youcould say that. That'swhat I'm 15 would no longer be the case that nuclear localization
16 saying. That's exactly what I'm saying. 16 would be unrelated to tropism?
17 Q. And thesefolks are saying no, tropism can 17 A. | don't think I'm following your question.
18 describe the stuff that happensin the room, right? 18 Q. Okay. Soyour argument isthat
19 MS. MORRISON: Objection to the form. 19 Dr. Snowdy's dissertation is unrelated to tropism,
20 A. They'reusing the word tropism with respect 20 right?
21 totheir assay, and their assay is measuring transgene 21 A. Correct.
22 expression. 22 Q. That depends on your definition of tropism,
23 Q. Waél, they and you in Haberman were using 23 that tropism stops at the door, right?
24 itin reference to gene expression to an activity that 24 MS. MORRISON: Objection to the form.
25 happensin the room, right? 25 A. No. | think in the case of tropism, for
Page 50 Page 52
1 MS. MORRISON: Objection to the form. 1 tissue tropism, we're not working with tissue, we're
2 A. Wewerereferencing it again to gene 2 working with acell line. Sowe're only looking at the
3 expression, tropism gene expression. 3 mechanics that take place within acell line, not an
4 Q. Right. Not just to opening the door, 4 organ, not an in vivo setting, and nothing to do with
5 right? 5 whether or not you would describe tropism for that
6 A. Not just to opening the door. 6 virusto go to the brain or the liver or the muscle.
7 Q. Right. Okay. Now, you say with respect to 7 Q. Let'slook at page 44, same paragraph. You
8 Dr. Snowdy's dissertation that -- | guesslet'sjust 8 say: Inmy view, nuclear mobilization relates to
9 look at that. It will makeit easier. 9 infectivity that is unrelated to the tissues-specific
10 Let's actually go back to your declaration 10 tropism driving Sarepta's motivation to combine, right?
11 first. 11 A. Correct.
12 So I'd like to look at your declaration, 12 Q. Soyou're classifying nuclear localization
13 whichisExhibit 2027, and I'd like to look back to 13 issomething that relates to infectivity, not tropism
14 paragraph 73, which you looked at before on page 43. 14 here, right?
15 So I'm going to focus you on paragraph 73, 15 A. Correct.
16 but thistime the portion on paragraph 73 starting on 16 Q. Right. But that depends on your specia
17 page 43, okay? Now, let me know when you're there. 17 definition of tropism as stopping when you enter -- you
18 A. I'mthere. | think I'm there. 18 know, stopping at the door of the cell, right?
19 Q. Okay. Soyou'retaking about Dr. Snowdy's 19 MS. MORRISON: Objection to the form.
20 dissertation, and you're saying thisin the first 20 A. No. | think you're misreading my
21 sentenceyou're saying: Additionally, and perhapsmore | 21 definition. When you study cells, you're not studying
22 importantly, this study is unrelated to improving or 22 tissues. Sotissueiswheretropismisattached to a
23 changing tissue tropism, which is the sole motivation 23 virus fingerprint, it'svirology. Will it bind? And
24 Sareptaidentifies or combining Snowdy with the '772 24 will it be taken up in tissue.
25 publication. Do you seethat? 25 In this case, we're looking at steps that
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1 take place during the infectious process of the virus 1 know, how the virus may later operate in the organism,
2 to get from the cytoplasm to the nucleus. 2 iswhat you're saying? And you've never used anin
3 Q. Yeah, but that's not what you say right 3 vitro cell culture study to provide information about
4 here. What you say here is nuclear localization 4 how a serotype may work in an organism, isthat your
5 relatesto infectivity, correct? 5 testimony?
6 A. Correct. 6 MS. MORRISON: Objection to the form.
7 Q. Butthat's your definition of infectivity, 7 A. What | amsayingisthat | do not use cell
8 right? 8 culture to define tropism, because it's one cell type.
9 MS. MORRISON: Objection to the form. 9 Q. That'snot my question.
10 A. | think my definition is pretty much what 10 A. Butthat's my answer.
11 thefield buildsits historical premise on. 11 Q. But my question though, I'm going to ask it
12 Q. Yeah, but your field in your Haberman 12 again, isyou agree that cell culture studies can
13 paper, right, that paper talks about tropism as things 13 provideinformation that can predict how a serotype may
14 that affects functionsin the nucleus, that's rel ated 14 function in an organism?
15 tofunctionsin the nucleus? 15 MS. MORRISON: Objection to the form.
16 A. No. I think you're wrong again. That 16 A. | disagree.
17 paper reflects expression as away of defining tropism. 17 Q. You never use cell culture?
18 Q. Okay. Andthat'safunction that takes 18 A. |do.
19 placeinsidethe cell expression, right? 19 Q. Whatfor?
20 A. Insideof atissue. 20 A. Let megiveyouaclear example. | use
21 Q. Soinyour view -- okay. Let'smoveon. 21 cdll culture to show that AAV would not infect an
22 A. Inmy view, there are multiple scenarios 22 astrocyte on apetri dish. That would have said AAV
23 how people use tropism. 23 would not infect astrocytes. But when | went in vivo,
24 The Palio virustropism isit's 24 AAV infected astrocytes. So tissue cultures werein no
25 neurological, but the virus infects the cells that line 25 way predictable of what was happening in vivo.
Page 54 Page 56
1 theintestina in order to get inside of the body. 1 Q. Why did you do the experiment with
2 That isnot the tropism of thevirus. It'sthe neuro 2 astrocytes and cultures?
3 cellsthat it replicates and kills that defines its 3 A. Because those were the cells that we had
4 clinical tropism. 4 available.
5 So you have acell type that's required to 5 Q. Wadll, sometimes when you infect the cell
6 get through the door in order to go to the next step 6 and cultureit, it does speak to how it's going to
7 that alowsit to have atropism for its clinical 7 infect --
8 symptoms of killing neurons. 8 A. And sometimesit doesn't.
9 In each and every one of these studies, 9 Q. Fair enough. You haveto test. But, but
10 people are defining variations of tropism by gene 10 you till carry out the cell culture experiment because
11 expression, gene expression in tissue culture, gene 11 it givesyou information that you will later test to
12 expressionin cells, gene expressionin animals. And 12 seeif it'sreflective of how the AAV will behavein
13 thetropism that I'm referring to always hasto be 13 theorganism?
14 related to an animal, not a cell culture-based system, 14 MS. MORRISON: Objection to the form.
15 because there's no distinction between am | choosing a 15 A. Sol think I will help you better
16 lung cell versusaliver cell? | only have one cell 16 understand why | use tissue culture. | use acell type
17 population on the plate. And so I'm looking at steps 17 that doesn't represent any organ in the body but simply
18 of infectivity, not tropism. 18 letsuslook at the steps of infectivity. And those
19 Q. You'e not suggesting that cell culture 19 cellsare promiscuous for other reasons; and,
20 studies can't provide information that could be related 20 therefore, they allow usto study steps related to the
21 totropism, right? 21 molecular infectivity steps.
22 MS. MORRISON: Objection to the form. 22 Q. Okay. Let'sshift gearsalittle bit and
23 A. | amsaying definitively that cell culture 23 talk about your opinions on single amino acid changes
24 cannot define things that are related to tropism. 24 asaway to change tropism as of the time around 2005.
25 Q. It can't provide information about, you 25 Let's turn back to your declaration,
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1 paragraph 53, which is page 32. Now, are you there? 1 tofind you wherethisis. If you look down at sort of
2 A. I'mthere. 2 the bottom half of the paragraph, there's a sentence
3 Q. Allright. You say in paragraph 53, you 3 that says: Thus, the inventors anticipate. Do you see
4 say: Attheoutset, | note that the 772 publication 4 that?
5 issilent asto using single amino acid substitutions 5 MS. MORRISON: Counsel, you're still
6 to alter tissue tropism. Do you see that? 6 on paragraph 72 of Exhibit 10077
7 A.  Um-hum. 7 MS. TOKER: Yeah, that's correct.
8 Q. Okay. Let'stakealook back at the 772 8 Q. Count up from the bottom, 1, 2, 3, 4, 5, 6,
9 publication, and | would like to turn, please, to page 9 7,8,9, 10, 11, 12, 13 lines from the bottom, sorry,
10 113 andto look at paragraph 0072. Okay. Let meknow | 10 it sayshowever, and then the next sentence says thus.
11 whenyou're at paragraph -- 11 Let meknow --
12 A. I'mthere 12 A. Thus, you anticipate?
13 Q. Okay. Now, the second sentence of 13 Q. Unfortunately, no line numbersto help. So
14 paragraph 0072 refers to the fact that AAV7 has an 14 we'rejust counting here. Thus, the inventors
15 unusual GTG start code onit. Do you seethat? 15 anticipate it saysthisisdesirable, let'sjust say
16 A. 1do. 16 theinvestorsanticipate that it is desirable to alter
17 Q. Allright. Now, you're aware that the 17 the start code on of the VP3 of other AAV serotypesto
18 norma start code onis ATG, correct? 18 contain thisrare GTG start code. Do you see that?
19 A. ACG. 19 A. | doseethat.
20 Q. ACG? 20 Q. Andwe just agreed, | mean VP3is one of
21 A. It'sATG followed by ACG followed by AUG. 21 the AAV capsid proteins, right?
22 Q. Okay. All right. Soyou're aware though 22 A. Thatiscorrect.
23 that the normal codeonitisATG, right? 23 Q. Sotheinventorsof the 772 publication
24 A. It dependson which way you start. PP1is 24 here are recommending that you might want to alter the
25 ATG. 25 normal start code on aVP3, whichisATG to GTG, right?
Page 58 Page 60
1 Q. Right. 1 A. That'swhat they are suggesting.
2 A. PP2isACG, and it's aweakened start code 2 Q. And aperson of ordinary skill in the art
3 for methionine ACG, and VP3isan ATC or AUG, whichis 3 would also understand that this mutation to GTG would
4 astart code. And this one they're noting that there's 4 bepresentin VP1 and VP2 proteinsin that mutant
5 anunusuad start code on GTG, which is avariant of 5 capsid, right?
6 ACG, whichis used by most of the other serotypes. 6 A. That'scorrect.
7 Q. Okay. Sobut most of the serotypes at VP3 7 Q. SotheVP1and VP2 proteins of this mutant
8 havean ATG start code on it? 8 capsid would each have a single amino acid mutation at
9 A. Forthe start of VP1? 9 that position where methionine is mutated to valine,
10 Q. VP3. 10 right?
11 A. VP3havean ATG, correct. 11 MS. MORRISON: Objection to the form.
12 Q. Right. And that'swhat thisistalking 12 A. Itwouldif you're comparing it to the
13 about. It'stalking about that VP3 of AAV7 hasaGTG 13 other serotypes.
14 instead of an ATG, correct? 14 Q. Correct. Correct. So what they're saying
15 A. Okay. 15 is-- let me-- sorry, let me back up. I'm not surel
16 Q. Agree? 16 understand what you mean.
17 A. Fromwhat you said, yes. 17 My question is, they're recommending that
18 Q. Allright. Andwe agreethat ATG codes for 18 you might take a serotype other than AAV7 and make this
19 the amino acid methionine, right? 19 mutation, correct?
20 A. Correct. 20 MS. MORRISON: Objection to the form.
21 Q. Andweaso agreethat GTG codes for 21 A. They have an anomaly that's inconsistent
22 different amino acid valine, right? 22 with the other serotypes. It seemsto be distinct to
23 A. Correct. 23 AV7, and they're making the proposal that you might be
24 Q. Okay. Now, the 772 publication herein 24 ableto do thisto other serotypes.
25 paragraph 0072 goes on to state, and I'm going to try 25 Q. Right. Andwhen you say doing this, you
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1 mean mutating the ATG start code on aVP3to GTG? 1 hypothesis, | don't consider that ateaching. |
2 A. That'scorrect. 2 consider that a hypothesis. It hasto betested in
3 Q. Allright. Andif you made that mutation 3 order to be proven if it'strue or not.
4 in another serotype, let's pick your favorite serotype, 4 Q. Okay. But it issuggested here, and you
5 AAV2let'sjust say, if you made that mutation in AAV2, 5 didn't consider this as part of your opinion, right?
6 you would be changing that methionine at least in the 6 MS. MORRISON: Objection to the form.
7 VP1and VP2 proteins of AAV2 to valine, right? 7 A. | had no reason to consider it as part of
8 A. Correct. 8 my --
9 Q. Okay. Andif that'sthe only mutation 9 Q. Okay. So--
10 made, that would be a single amino acid change, right? 10 A. It'sahypothesis| don't believein.
11  A. Forthosetwo proteins. 11 Q. Youdon't agree with it, so you didn't
12 Q. Wall, itwould beasingle amino acid 12 consider it as part of your opinion, right?
13 changein the capsid, right -- 13 MS. MORRISON: Objection to the form.
14 MS. MORRISON: Objection to the form. 14 A. I'll back up to you help me understand my
15 BY MS. TOKER: 15 explanation.
16 Q. --of AAV2? 16 Start code on start with ATG. Thereisa
17  A. No, becauseit may not make -- allow you to 17 cosec(sic) sequence that's typically surrounding an
18 make VP3, because VP3 startswith an ATG. Andif you |18 ATG, which has nucleotides flanking on either side.
19 useaGTG, it may not make VP3. Soyoucouldhavea |19 Foritnottobean ATG, itiscaled adippage or a
20 single amino acid change of VP1 and VP2 but never 20 less preferred start site.
21 expressVP3. If you don't express VP3, you don't make | 21 ACG isone of those preferred start sites,
22 avirus. 22 that'show VP2 ismade. It'saslippage mechanism.
23 Q. Right. But what we're reading here is what 23 GTG isnot typicaly or usualy explained
24 the '772 publication inventors are recommending, which | 24 asamajor start site for trandation.
25 isthat you want to make that mutation because it might 25 So for GTG towork in AAV7, there's no
Page 62 Page 64
1 bebeneficia, right? 1 mechanism that's taking place. Moving that single
2 MS. MORRISON: Objection to the form. 2 amino acid doesn't mean that you move over the
3 A. | think they're hypothesizing an anomaly 3 mechanism to get translation to take place, but it's
4 that they seein 7 and making an assumption that it may 4 flanking sequences that are necessary and involved in
5 work in another serotype. 5 order for it to work.
6 Q. Yeah, right, exactly. Andif it "worked" 6 So it's ahypothesis that is hypothesize,
7 inanother serotype, you would then have a capsid with 7 how to get to the moon without using spaceships. You
8 asingle amino acid mutation at that GTG, ATG, right? 8 cando that too. It'sahypothesis.
9 A. If if and buts were candy and nuts, we all 9 Q. Yeah, sothisisjust asirrelevant to your
10 would have aMerry Christmas. It'sahypothetical. It 10 opinion as a spaceship to the moon, right?
11 hasno meaning. We don't know if that's going to work 11 MS. MORRISON: Objection.
12 or not. 12 A. Anhypothesis.
13 Q. Right. Butit'swhat we call adisclosure. 13 Q. Yeah, irrelevant for your opinion, correct?
14 Thisiswhat they're suggesting. Thisis ateaching. 14 MS. MORRISON: Objection to the form.
15 You may not agree with it, but thisiswhat the 772 15 A. It's--it's--inmy opinion, it's not
16 publication is suggesting? 16 related to what we're discussing.
17 A. It'ssuggesting. 17 Q. Okay. Now -- and you didn't consider it as
18 Q. Right? It'steaching that -- 18 part of your opinion?
19 A. It'snot teaching, it's suggesting. 19 MS. MORRISON: Objection to the form.
20 Teaching meansit works and you demonstrate it. 20 A. | looked at that and saw it asa
21 Q. Okay. Soit'syour understanding that 21 hypothesis.
22 disclosureslike thisyou're free to ignore themin 22 Q. Right. Sowhenyou said that the'772 is
23 formulating your opinionsin this case? 23 silent asto single amino acid mutations, you just
24 MS. MORRISON: Objection to the form. 24 don't believe this, so you didn't includeit in your
25 A. Asaresearcher who looks at someone's 25 opinion, right?
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1 MS. MORRISON: Objection, 1 ahead.
2 mischaracterizes the declaration. 2 Q. Wall, it depends, right? It depends on --
3 A. I'mnot following your '772 description. 3 A. Itdependson --
4 Q. Allright. Let'sfinishlooking at this 4 Q. --ondoing an experiment and finding out
5 paragraph and what the inventors here are saying about 5 whether or not in fact whether or not it's on the
6 thissingle amino acid mutation. 6 surface, it could alter the surface, agreed?
7 They're saying, and I'm going to go back to 7 A. It could potentially alter the surface.
8 that sentence: Thusthe inventors anticipate that it 8 Q. Mutations even that are not on the surface
9 isdesirableto alter the start code on of the VP3 of 9 can dter the surface of the capsid, you agree with
10 other AAV serotypesto contain thisrare GTG start code | 10 that, right, doctor?
11 onin order to improve packaging efficiency, to alter 11 A. Itcould potentially alter the surface.
12 thevarying structure and/or to alter location of 12 Q. Of course. Soit doesn't really matter,
13 epitomes, e.g. neutralizing antibody epitomes of other 13 for our purposes here, whether or not it's on the
14 AAV serotypes. Do you seethat? 14 surface or not, the point is the 772 publication is
15 A. No, | don't. 15 suggesting that you might want to make this mutation,
16 Q. Oh, I'msorry. | had gone back to that 16 because it might alter the surface, and particularly
17 same sentence thus that we counted, we counted up to 17 dter the location of epitopes on the surface, right?
18 before, soif wewant to countit's1, 2, 3,4, 5, 6, 18 MS. MORRISON: Objection to the form.
19 7,8,9, 10, 11, 11 up from the bottom, thus. 19 A. That'swhat they're proposing.
20 A. Thus? 20 Q. And even under your definition of tropism,
21 Q. Yeah, youfound it? 21 which stops at opening the door, altering an epitope on
22 A. Yeah 22 the surface could affect whether or not the virus can
23 Q. Soitsays: Thus, theinventors 23 open the door, right?
24 anticipate, you see dl that, and we had read that 24 MS. MORRISON: Objection to the form.
25 before, you know, that it may be desirable, right, to 25 A. And based on the way you're describing it,
Page 66 Page 68
1 make this amino acid -- to make this change of ATG to 1 that's correct.
2 GTG, right? 2 Q. Okay. So, that'sfine.
3 A.  Um-hum. 3 MS. MORRISON: Isthisagood time for
4 Q. And then they explain why you might want to 4 abreak?
5 doit, and they say: In order to improve packaging 5 MS. TOKER: Yes, sure. Let'stakea
6 efficiency, to alter the variant structure and/or to 6 break. Ten minutes?
7 dter location of epitopes, e.g. neutralizing antibody 7 MS. MORRISON: Sure.
8 epitopes of other AAV serotypes. Do you seethat? 8 MS. TOKER: Go off.
9 A. | seethat. 9 THE VIDEOGRAPHER: Thetimeis 10:38.
10 Q. Sothey're suggesting that making this 10 We're off the record.
11 mutation, right, could have effects on things such as 11 (Recess.)
12 thelocation of epitopes on the surface of the capsid, 12 THE VIDEOGRAPHER: Thetimeis 10:54.
13 correct? 13 We're on the record.
14 A. That'swhat they're saying. 14 BY MS. TOKER:
15 Q. Right. Sothey'resaying herethat a 15 Q. Allright. Dr. Samulski, did you speak
16 single amino acid change could affect the location of 16 with your counsel about the substance of the deposition
17 epitopes on the surface of the capsid, right? 17 during the break?
18 MS. MORRISON: Objection to the form. 18 A. No.
19 A. That'swhat they're saying. 19 Q. Okay. Now, I'd like to turn back to your
20 Q. Andyou agree with me that altering the 20 declaration again, please, Exhibit 2027, and | would
21 location of epitopes on the surface of the capsids 21 liketo look at page 39, please. Looking at paragraph
22 could affect tropism, even under your definition, 22 65. Let me know when you're there.
23 right? 23 A. I'mthere.
24 A. Soonthe surface the AAG or the GTG is not 24 Q. Okay, thanks. Now, you arguein your
25 onthe surface. That's embedded in the virus, but go 25 declaration, and we're looking at one paragraph where
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1 you make this argument that a person of ordinary skill 1 Q. Andwe had discussed Table 8 alittle bit

2 intheart seeking to target delivery of ageneto 2 before. Those are the tissue tropism studies of the

3 musclewould have started with AAV7 rather than 3 different serotypesin three different tissues,

4 modifying AAVrh10, right? 4 correct, correct?

5 A. That's correct. 5 A. Correct.

6 Q. Now, you point -- let's see, | believe that 6 Q. Measuring the expression of the marker

7 you point on the previous page in paragraph 63, you 7 gene, right?

8 look at Table6. 8 A. Correct.

9 A. Wait aminute, paragraph 63? 9 Q. And thistable does include experiments
10 Q. 63ontheprior page, yeah, I'm sorry, page 10 that involve AAVrh10, correct?
11 38, soI'mgoing back. And I'mlooking at paragraph 63 | 11 A. Butnotrh?.
12 where you point to Table 6 in your discussion of the 12 Q. Right, not AAV7, right?
13 performance of AAV7 in muscle, right? 13 A. Correct.
14 A. Correct. 14 Q. Allright. Sothistableinvolves AAVrh10,
15 Q. Okay. Andyou say: These data show the 15 andit alsoinvolves AAV 1, right, but not AAV7,
16 performance of AAV7 in muscle is approximately three | 16 correct?
17 times better than the previously known best muscle 17 A. Correct.
18 transducer in AAV 1, right? 18 Q. So, therefore, to draw any comparison
19 A. Correct. 19 between AAV7 and AAVrh10, based on the data presented
20 Q. Now, in Table 6 that you produce right 20 inthe'772 publication, you would have to be looking
21 there, in that same page 38, right, that's Table 6 from 21 across experiments, because there is no single set of
22 the'772 publication, correct? 22 experiments that actually compares AAVrh10to AAV7
23 A. Correct. 23 directly, right?
24 Q. Allright. Those experimentsin Table 6 do 24 MS. MORRISON: Objection to the form.
25 not include an experiment involving AAVrh10, right? 25 A. Based ontheway they present it, there's

Page 70 Page 72

1 A. That's correct. 1 no example where they do them side by side.

2 Q. Sothere'sno comparison in Table 6 between 2 Q. Right. Andinyour experience asa

3 AAV7and AAVrhi0, right? 3 scientist, you would agree that it's difficult to

4 A. That's correct. 4 compare the, you know, outcome of an experiment -- let

5 Q. Let'slook at Table 8 of the 772 5 me rephrase that.

6 publication, which is page 133. 6 Asascientist, you would agree that when

7 A. Isthisthe patent? 7 you haven't tested two things together in the same

8 Q. The'772 publication, it's apublication, 8 experiment, and instead you've tested one in one

9 1007. 9 experiment and another in another experiment, it's
10 A. Okay. 10 difficult to draw conclusions, right?
11 Q. You'reawarethisisa patent publication, 11 MS. MORRISON: Objection to the form.
12 Dr. Samulski? 12 A. 1 would not draw that conclusion. | would
13 A. Correct. 13 use AV8, which seems to be the gold standard in each
14 Q. Okay. If | refertoit asthe'772, you'll 14 one of these as a barometer of how accurate are they
15 know? 15 consistent between experiments.
16 A. lamnow. | wasgoing to writeit on 16 Q. Soinyour opinion, you don't, in your own
17 there, but. 17 practice, test thingsin the same experiments, under
18 Q. Sorry. Your counsel said no. 18 the same conditions to determine how they perform
19 A. What page are you on? 19 relative to one another, right?
20 Q. AndI am now page 133, which isthe same | 20 MS. MORRISON: Objection to the form.
21 onewe had looked at at one point for Example 9. 21 A. | domultiple experiments to confirm
22 A. Yes. 22 things, but | don't necessarily have to have everything
23 Q. Okay. You seethatin Example 9, thereis | 23 in the same experiments.
24 aTable8, right? 24 Q. Wouldyou prefer to have thingsin the same
25 A. Yes Example9, Table8. 25 experiment to compare them?
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1 A. If | had aconcern, | would have everything 1 experimentsin Table 8, correct?
2 inthe same experiment. 2 A. The44.2 AAV8and AAV1, correct.
3 Q. Okay. Andinfact, if welook at paragraph 3 Q. Soit'sreasonable to assume that paragraph
4 257, which isin the right-hand column. 4 257 isreferring to the data --
5 A. Yes 5 MS. MORRISON: Objection to the form.
6 Q. It compares -- it compares the performance 6 Q. --correct?
7 of AAVrh10 with the performance of AAV8 and AAV1, 7 A. Notthedatain Table 10.
8 right? 8 Q. Itprobably isreferring to the datain
9 A. Wait aminute. 9 Tables9 and 10, however, those only relate to lung,
10 Q. I'msorry, take your time. 10 right?
11 A. You'retaking about 2577 11 A. Okay. | didn't discern that as easily.
12 Q. Yes. Intheright-hand column of page 133. 12 Q. Right. So paragraph 256 refersto the data
13 A. Interestingly performance of clone 442? 13 from Tables 9 and 10 in saying the data from both
14 Q. That paragraph. So, yeah, take alook at 14 experiments confirm the superb tropism of clone 44.2 in
15 that, and then let me know -- | can repeat my question 15 lung-directed gene transfer, right?
16 too, if it's helpful. 16 MS. MORRISON: Objection to the form.
17 (Pause) 17 A. The data experiments confirms tropism 44.2
18 A. Sogoahead. | havereadit. 18 inthelung.
19 Q. My questionis, in this paragraph, the 772 19 Q. I'mjust trying to make sure we are, you
20 publication compares the performance of AAVrh10, which| 20 know, al on the same page. That's referring to Tables
21 we've agreed isclone 44.2, right? 21 9and 10, correct?
22 A. Okay. 22 MS. MORRISON: Objection to the form.
23 Q. Sorry, I'll back up. It talks about clone 23 A. I'mlostinwhat are you referring to? The
24 442, but we agree, right, that clone 44.2 isAAVrh10? 24 reading from 256, asrelated to Tables 9 and 10, and
25 A. Based onthistable. 25 thereading from 257 isrelated to Table 8.
Page 74 Page 76
1 Q. Yeah, based on Table §, it tellsyou that, 1 Q. That was my question. | only involved
2 right? 2 Tables9 and 10 because you mentioned them,
3 A. Correct. 3 Dr. Samulski. I'm trying to focus on paragraph 257 and
4 Q. Okay. So paragraph 257 is comparing the 4 Table8. Butl just wanted to make sure we were on the
5 performance of AAVrh10, right, to AAV8 and AAV 1, 5 same page, because you mentioned 9 and 10. We can
6 correct? 6 ignore9and 10, if you don't mind for amoment, and
7 A. Correct. 7 justlook at 257 and Table 8.
8 Q. Itdoesn't mention AAV7, doesit? 8 A. Okay. I'mwithyou now. | readit.
9 A. No. 9 Q. Okay. Somy question from severa
10 Q. Andinfact, it isdrawing these 10 questions ago was that paragraph 257 is comparing
11 comparisons based on this Table 8, wherethethreewere | 11 AAVrh10, AAV1and AAV8, we agree on that, right?
12 directly compared, AAVrh10, AAV8 and AAV1, correct? | 12 A. Correct.
13 MS. MORRISON: Objection to the form. 13 Q. Anditisreferring to the results shown in
14 A. I'mlosing when you say they are drawing it 14 Table8, correct?
15 directly from 8 back over to the statement in 2577 15 MS. MORRISON: Objection to the form.
16 Q. Wadll, what | was saying wasthat -- let me 16 A. That'sthe assumption.
17 rephrase that, okay. 17 Q. Right. And Table 8testsall three of
18 The statement in 257 discusses at |east 18 those serotypes directly against one another, right?
19 three serotypes, right: AAVrh10, AAV1and AAVS, 19 A. That'scorrect.
20 correct? 20 Q. Allright. And AAV7 isnot mentioned in
21 A. Correct. 21 paragraph 257, and it's not tested in Table 8, correct?
22 Q. It doesn't discuss AAV7, correct? 22 A. That'scorrect.
23 A. Correct. 23 Q. Sothat for aperson of ordinary skill to
24 Q. Thethree serotypesthat it mentioned in 24 try to draw a comparison directly between AAVrh10 and
25 paragraph 257 were all tested in the same set of 25 AAV7, that person would have to look across experiments
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1 inthe'772, right? 1 singleamino acid in the AAV capsid to improve or
2 MS. MORRISON: Objection to the form. 2 change functiondity, right?
3 A. Becausethey were not in the same 3 MS. MORRISON: Objection to the form.
4 experiment, you would end up comparing between 4 A. Sol am acknowledging that he chose
5 experiments. 5 multiple amino acids and had to change them one by one
6 Q. Right. And that'sacomparison -- I'll 6 inorder to define if asingle amino acid was capable
7 strikethat. Okay. 7 of imparting achange. Some of them did not. Some of
8 Now, I'll shift gears. Let'stake alook 8 them did, were positive, and some of them were
9 back at your declaration, Dr. Samulski, and | would 9 negative.
10 liketolook at page 15, paragraph 28. And let me know 10 So it was a collection of studies, not just
11 when you're there. 11 choosing asingle amino acid. That would have been
12 A. I'mthere. 12 near impossible.
13 Q. Allright. Now, you say here that the kind 13 Q. Soyou're saying that Snowdy's results
14 of modificationsthat | understand are being proposed 14 don't provide information about single amino acid
15 by petitioner here, targeting a single amino acid in 15 changes because he tried several of them before he
16 the AAV capsid to allegedly improve or changeits 16 found one that altered the function of the capsid?
17 functionality, such asit's tissue targeting ability, 17 MS. MORRISON: Wait, sorry, objection
18 has not been reported in the literature by 2005. 18 to the form. And, counsel, I'm going to ask
19 Do you see that? 19 you to stop raising your voice at the
20 A. Yes 20 witness. Ask your questions. He'll give
21 Q. Andyougooninfact to say that it wasn't 21 you answers.
22 until years later that thiskind of thing was done, and 22 BY MS. TOKER:
23 you cite a 2019 paper, right? 23 Q. | apologize, Dr. Samulski. | did not mean
24 A. Andit givesan example, yes. 24 toberude. | apologize.
25 Q. Allright. Now, the Snowdy dissertation 25 A. I'mnot offended in any way.
Page 78 Page 80
1 showsthat people of skilled in the art at the relevant 1 Q. Illtryto--
2 time were making single amino acid changesto the AAV | 2 A. What | am sayingisit'simpossible to
3 capsid that could improve or change functionality, 3 choose asingle amino acid, make that change and assume
4 right? 4 it'sgoing to have an impact on aviral function, that
5 A. Inwhat way? 5 you had to choose multiple amino acids and
6 Q. Sorry? 6 systematically make changes. Sometimes experiments
7 A. I'msorry, in what way? 7 were done where he made these changes and absol utely
8 Q. Oh, inwhat way? Oh, well, let's start, do 8 nothing would happen, and other times after an
9 you agree that Snowdy, first of all, was making single 9 exhaustive study like this, you would come across one
10 amino acid changes -- 10 that would impact abiological step. But it could have
11 A. Yes 11 been onein not letting the virus be stable and have
12 Q. Wait, let mejust finish, sorry. 12 nothing to do with infectivity or tropism or any of the
13 Do you agree that Snowdy was making single 13 other definitions that people typically use them for.
14 amino acid changes to the AAV capsid? 14 Q. | see. Soyour opinions about the
15 A. Yes 15 state-of-the-art have to do with whether or not a
16 Q. Allright. And do you agree that his 16 person of ordinary skill at the time could look at a
17 results showed that a single amino acid change in the 17 whole linear sequence of 738 amino acids and say that's
18 AAV capsid could improve or change functionality? 18 the one that's going to change tropism, and you're
19 A. After he made multiple single amino acid 19 saying people couldn't do that at the time?
20 changes, he was able to deduce that some of them and 20 A. I'msaying absolutely could not do that.
21 finally one of them looked like it was important to 21 Q. Allright. Okay, soyou --
22 impair change, correct. 22 A. Still can't.
23 Q. Wasimportant to what? I'm sorry. 23 Q. Still can't, right.
24 A. Impact and biologica outcome of the virus. 24 A. Evenwith Al.
25 Q. Okay. Soyou agree that Snowdy targeted a 25 Q. Yeah, | agree. Separate discussion.
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1 A. Waitasecond, do you agree with that? 1 MS. MORRISON: Objection to the form.
2 Q. Separatediscussion for the break at the 2 A. | think I'm understanding what you're
3 end of the day. 3 saying that -- you have to say it onemoretime so |
4 A. Okay. 4 make sure. '772 isthe publication of the patent?
5 Q. Butlet'sgo back to the state-of-the-art. 5 Q. Yes. It'sexhibit -- | mean, it's a patent
6 So and so you are responding in this 6 publication, correct.
7 proceeding to Dr. Schaffer's opinions, correct? 7 A. Right, I'mjust talking about the document
8 A. Yes, that'scorrect. 8 werereferring to.
9 Q. Dr. David Schaffer? 9 Q. Correct.
10 A. Yes, that'scorrect. 10 A. And Snowdy'sthesis.
11 Q. Do you know Dr. Schaffer? 11 Q. Correct.
12 A. |doknow David. 12 A. Arethetwo that you're referring to?
13 Q. Andwhat are your thoughts on David as the 13 Q. Waell, I'm saying that --
14 member of the AAV research community? 14 A. That David was referring to?
15 A. Davidisavery taented and he has been a 15 Q. Letmejustfinish. Yes. Yes. I'll start
16 significant and consistent contributor to our field. 16 over.
17 And I think he has one of his AAV tropic viruses for 17 I'm just trying to ask you whether we're on
18 theeyein phasethreeclinical trials, if I'm not 18 the same page in terms of the opinion of Dr. Schaffer
19 mistaken, demonstrating the success. 19 that you are responding to in this proceeding?
20 Q. SoDr. Schaffer'sopinioninthiscaseis 20 A. Okay.
21 that aperson of ordinary skill in the art would have, 21 Q. I'mnot asking if you agree with his
22 you know, combined with teachings of the '772 22 opinion. I'mjust saying he said X, and you're
23 publication with Snowdy, right? Y ou agree with that? 23 responding to X at thispoint. Isthat -- I'll
24  A. Goahead, I'mlistening. 24 rephrase the question, but is that clear, generally?
25 Q. Letmejust-- 25 A. Yeah, | think | follow you now.
Page 82 Page 84
1 A. I'mtrying to figure out. 1 Q. Okay. Somy question was that
2 Q. Let-- 2 Dr. Schaffer's opinion that you are responding to is
3 MS. MORRISON: Sorry, Ms. Toker, could 3 first part, a person would combine the teachings of the
4 you just start that question over? 4 772 publication with Snowdy's dissertation, that
5 MS. TOKER: Okay. 5 that's hisopinion?
6 MS. MORRISON: The transcript says 6 A. That'shisopinion, correct.
7 Dr. Samulski. 7 Q. Okay. And that as, you know, following
8 MS. TOKER: | don't think | said that, 8 from that part of the opinion, Dr. Schaffer, and I'm
9 but I'll try again. 9 not asking if you agree, I'm just saying Dr. Schaffer
10 Q. SoDr. Schaffer's opinion in this case that 10 saysthat based on the teachings of these two sources,
11 you'reresponding to, right, isthat a person of 11 references, aperson of ordinary skill in the art at
12 ordinary skill in the art would have combined the 12 thetime would have selected several amino acidsto
13 teachings of the '772 publication with Dr. Snowdy's 13 mutate to seeif they atered functions, such as liver
14 thesis, correct? That's his opinion that you're 14 tropic? I'm not asking if you agree. I'm asking if
15 responding to? I'm not asking that you agree with it. 15 agreethat that's his opinion that you're answering?
16 I'm saying you are responding to that opinion? 16 A. That'shispremise, correct.
17 A. Correct. 17 Q. Okay. So hisopinion does not involve
18 Q. Andhisopinionisthat this person of 18 saying that a person of ordinary skill would be ableto
19 ordinary skill, looking at the teachings of both, would 19 look at 738 amino acids of AAVrh10 and go if | mutate
20 have selected several amino acids to test to seeif any 20 that, | have asilver bullet for DMD, Duchenne muscular
21 of them affected functions such as tropism, 21 dystrophy or anything else. Y ou agree that's not what
22 transduction. Do we agree with that? 22 Dr. Schaffer issaying?
23 A. That would have been one approach. 23 MS. MORRISON: Objection to the form.
24 Q. Doyou agreethat that's Dr. Schaffer's 24 A. Based on the way you described it, that's
25 opinion that you're responding to? 25 correct.
Page 83 Page 85
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1 Q. Okay. And so but -- nonetheless, 1 (The document referred to was
2 Dr. Scheffer isidentifying four amino acids of 2 previously marked Deposition Exhibit
3 interest in the AAVrh10 sequence that a person of 3 Number 1009 for identification.)
4 ordinary skill would mutate. Do you agreewiththat? 4 Q. Now, let'slook at thisis Exhibit 1009,
5 MS. MORRISON: Objection to the form. 5 and | am going to be referring to the page numbers, the
6 A. That'sthe approach he's taking. 6 little page numbers in the bottom right-hand corner,
7 Q. And that's the approach now he took, right? | 7 that Sarepta Exhibit 1009 page. It'salittle
8 Heidentified in this case three amino acids of 8 confusing, becauseit has its own page numbers, but I'm
9 interest, and he mutated those and tested their effect | 9 going to be referring to those little bottom right-hand
10 on function, right? 10 numbers, okay.
11 MS. MORRISON: Objection to the form. 11 So | would like, please, to turn to page
12 A. That'sthe approach Snowdy took with 12 125inthelittle right-hand corner number 125, and
13 failure with multiples of those not working -- 13 there's a heading on that page that says Section IV.B,
14 multiples of those targets not working. 14 asin boy, Roman numeral 1V.B, results. Let me know
15 Q. Science don't always work, doesit? 15 when you're there, doctor.
16 A. No. 16  A. I'mthere.
17 Q. Andsometimesif you mutate three amino | 17 Q. So, now he says here, Snowdy, that he chose
18 acids and one of them works, it's a pretty good 18 three citesto mutatein the AAV capsid, and helists
19 percentage for an experiment, right? 19 them:; serine 148, threonine 159 and serene 181,
20 MS. MORRISON: Objection to the form. 20 correct?
21 A. That would be an assumption. Mostof the |21  A. Correct.
22 timethey don't work, and you're doing the samething22 Q. And serene and threonine are
23 over again. 23 phosphorylatable amino acids, right?
24 Q. Andyou'e thrilled when one of themworks, 24 ~ A.  Correct.
25 oneof out three? 25 Q. And now Snowdy saysthat he chose these
Page 86 Page 88
1 MS. MORRISON: Objection to the form. 1 three cites based on prior work in the field of nuclear
2 A. If you'relucky. 2 locdlization signals that related to a different virus,
3 Q. Ifyou'relucky, you get one out of three 3 SEA40, correct?
4 towork right? Yes? 4 A. Correct.
5 A. Correct. 5 Q. Andthisprior work on this different virus
6 Q. Andin fact, what Snowdy did was he didn't 6 showed that phosphorylation of residues near anuclear
7 just get his experiment to work, he got an unexpected 7 localization site could affect nuclear localization,
8 result that he enhanced a function that he didn't 8 right?
9 expect to enhance, right? 9 A. That's correct.
10 MS. MORRISON: Objection to the form. 10 Q. And so based on this prior work with SE40,
11 A. That'sthe data suggests that, correct. 11 Snowdy decided to mutate each of these three
12 Q. Right. And sowhat he found when he 12 phosphorylatable residuesin the AAV capsid that we
13 mutated asingle amino acid, right, inan AAV2, he 13 just talked about, serine 148, threonine 159 and serine
14 found that he enhanced transduction efficiency with 14 181, right?
15 that single amino acid change, correct? 15 MS. MORRISON: Objection to the form.
16 A. That isan outcome from his study. 16 A. Correct.
17 Q. I'msorry? 17 Q. And he decided to mutate each of these
18 A. That'san outcome from his study. Healso 18 three either to alanine, which is nonphosphorylatable
19 found ones that knocked down the ability to make the 19 or to aspartic acid which simulates a constitutively
20 virus. 20 phosphorylatable residue, right?
21 Q. Let'sfocuson the-- let's actually look 21 A. Correct.
22 atthis, okay, because | want to make sure we're on the 22 Q. Ashetalked about, he made atotal
23 samepage. Let'stakealook now at -- I'm going to 23 therefore of six mutants, correct?
24 ask the court reporter to hand you, Dr. Samulski, what 24 A. Correct.
25 has been marked Exhibit 1009. 25 Q. And hetested the ahility of each of these
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1 six mutants to transduce HelL a cells, right? 1 MS. MORRISON: Objection to the form,
2 A. Correct. 2 foundation.
3 Q. Now, he says on the next page, which is 3 A. | think we are moving back into that
4 page 126, he says: We infected cultured HelL acells 4 generic cell line versus tissues.
5 with 500 particles of cell of each of the six mutants 5 Q. No, | wasn't asking about that. | wasjust
6 to establish whether the potential phosphorylation 6 asking about the purpose of conducting experimentsin
7 sitesareimportant in the virus's ability to deliver 7 HelLacellsand suggesting that they would influence
8 itsgenometo thetarget cell during an infection, 8 other experimentsin other tissues.
9 right? 9 Do you disagree with that?
10 A. Correct. 10 A. No. | wasciting specific -- wediditin
11 Q. Hereherefersto thetarget cell, whichis 11 Helacells, because Hel a cells were the most permissive
12 more broad than just to aHel a cell, right? 12 cell to study in amolecular step and be consistently
13 A. Hesreferringto HeLacells. Thoseare 13 ableto reproduce it.
14 the cells he analyzed. 14 Q. It'sagood in vitro system to test nuclear
15 Q. | know, but he's not just interested, is 15 locdlization of AAV, right?
16 he, in HeLacellsin thiswork? 16 A. That pretty much isthe default line.
17 A. It saysin the sentence from the beginning: 17 Q. Foratleast AAV2?
18 Infected cultures of HeLacells. 18 A. For AAV2.
19 Q. Right, but he'slooking at Hel a cells, with 19 Q. Butyou'reinterested in nuclear
20 the expectation that the results he finds could be more 20 localization of AAV as a broader phenomenon than just
21 broadly applicable to other cell types, right? 21 nuclear localization of HeLacells, right?
22 MS. MORRISON: Objection to the form. 22 MS. MORRISON: Objection to the form.
23 A. I'mnot sureif | would take that 23 A. We're hoping to uncouple steps that are
24 conclusion home from that. | think hejust -- and his 24 involved in the infectious pathway of AAV2.
25 grammar wasn't writing HeLa cellstwice. He was 25 Q. For what purpose?
Page 90 Page 92
1 writing the ability to deliver genome to target cell 1 A. Asillustrated in the cartoon, that this
2 during an infection, target cell, HeLacell. 2 may be an important step for AAV to get into acell.
3 Q. Soyou and Dr. Snowdy were very interested 3 Q. Right. A cell other than aHelLacell?
4 ininfection of HeLa cells? 4 A. Other than aHelL acell.
5 A. Forthisstep, correct. 5 Q. Evenatissuelikein vivo, an organ tissue
6 Q. Wadll, you were using this to test nuclear 6 or, you know --
7 localization with the expectation it might be more 7 A. Wewould make an assumption, yes.
8 broadly applicable, right? 8 Q. That these results could be informative?
9 MS. MORRISON: Objection to the form, 9 A. They could be informative, but they may not
10 and, again, counsel, please don't argue with 10 bereated.
11 the witness. 11 Q. They may not be?
12 A. Wewere studying avery specific step that 12 A. Related.
13 we could only confer that it worked in that cell type, 13 Q. They may not. But they might be?
14 until we could test it in other cell types. 1t may be 14 A. I'mgoing to back up on this, so there's no
15 uniqueto HelL acells. 15 confusion.
16 Q. It might be, but you would use your results 16 There are different mechanisms by which
17 from HelLacells to determine what further tests to do, 17 cellsenter the nucleus. Some of them are defined in
18 right? 18 tissue culture but do not occur in tissue, if that
19 MS. MORRISON: Objection to the form. 19 makes sense. And therefore what we were deciphering
20 A. Wil hecould do that. 20 were the steps that we can say worked in tissue
21 Q. Would you do that? 21 culture. We've been burnt enough where if we made this
22 A. 1 didn't do that. 22 assumption, it did the same thing, and it didn't work,
23 Q. Okay. Buttesting in HeLacells, depending 23 itwould be simplelike, okay, we study something
24 on the results, could influence future experimentsin 24 uniqueto this cell type and that's not explorable to
25 other cells, right? 25 everything. It'srestricted to thiscell type.
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1 Does that make sense? 1 thethree mutations, sorry, the three amino acids that
2 Q. Yeah, at thetime, did you know that the 2 Dr. Snowdy mutated in this part of his dissertation,
3 phenomenon you were studying here was restricted to 3 and we just discussed that he mutated each of these
4 HelLacells? 4 three cites to one of two amino assists, either alanine
5 A. Weonly did -- I'm sorry. 5 or aspartic acid, correct?
6 MS. MORRISON: Objection to the form. 6 A. Correct.
7 Go ahead. 7 Q. Andwhat hesaysisthat -- I'm just
8 A. Weonly did HeLacdlls. 8 reading the last sentence now on page 126, he says:
9 Q. Right. But you didn't already know that 9 The same number of particles containing S181A
10 thiswas not translatable to other tissues? 10 mutation -- and just so we're al clear, that means
11 A. We hadn't explored other tissues. 11 serine 181 mutated to alanine, correct?
12 Q. Right. Andinfact, you might have gone on 12 A. Correct.
13 to explore other tissues, depending on, you know, your 13 Q. The same number of particles contained in
14 interest and the results here, right? 14 S181A mutation infected far more cells than did the
15 MS. MORRISON: Objection to the form. 15 wild-type, and the same number of particles containing
16 A. | think what you're asking similar to the 16 the S181D -- and to be clear, that means serene 181
17 GTG hypothesisin the patent, we might havegoneonto | 17 mutated to aspartic acid, right? Y ou have to say yes
18 testit and other AAV'S, but probably wasn't going to 18 or no.
19 work. 19 A. Yes
20 Q. Okay. What part of this did you think 20 Q. Thank you. Contained the S181D mutation
21 wasn't going to work? 21 infected amost no cells at all, right?
22 A. | didn't have ahypothesisthat it wasn't 22 A. Correct.
23 going to work. We were never able to find a nuclear 23 Q. Allright. And now you had mentioned is
24 localization signa by definition of nuclear 24 that -- you had mentioned something about not being
25 localization signal needs to be attached to aform 25 abletoform acapsid, correct?
Page 94 Page 96
1 protein and carried into the nucleus. We were in some 1 MS. MORRISON: Objection to the form.
2 smooshy areawhere it was basic regions that had 2 BY MS. TOKER:
3 charged amino acids that we were trying to link to 3 Q. Right. Sorry, give me one second.
4 nuclear localization signals. 4 A. | think you want page 129, the last
5 So any and all of our outcomes could have 5 paragraph, another possibility.
6 been related to another aspect of AAV biology that was 6 Q. 129, notyet. Let mejust clarify one
7 unrelated to nuclear localization signals. 7 thingfirst. Oh, | know what | wanted, I'm sorry, page
8 Q. Okay. Now I understand why we have not 8 126, my apologies. Page 126, the very first sentence
9 been -- had ameeting of the minds. Yes, okay, let me 9 said: All of the mutants were capable of forming virus
10 bevery -- more specific then. | totally understand 10 at normal titers, agree?
11 now. 11 A. Adgree
12 So what you're saying is the results that 12 Q. Soall six of these mutants formed the
13 you've got here didn't substantiate a hypothesis about 13 capsid and formed the virus, correct?
14 anuclear localization signa that you had or that you 14 A. That'swhat it says, titer, yes.
15 dl had when Dr. Snowdy started this work, correct? 15 Q. Okay. Andtheissueisjust that he found
16 MS. MORRISON: Objection to the form. 16 that this one single mutation, S181A, enhanced
17 Go ahead. 17 efficiency of transduction, right?
18 A. Yeah, wewerenot convinced it was a 18 MS. MORRISON: Objection to the form.
19 nuclear localization signal, and therefore any 19 A. It'sS184A(sic) when changed from serene to
20 observationsthat we got left uswith isit anuclear 20 aanine saw an increase in transduction.
21 localization signal or something next to it that may be 21 Q. Correct. Agreed? Yes?
22 impacting the virus. 22 A. Agree
23 Q. Okay. All right. 23 Q. Now, thiswas surprising to Snowdy, because
24 A. Soour hypothesiswasin flux. 24 he expected this mutation to lower, to reduce
25 Q. Understood, okay. So now let's go back to 25 transduction efficiency if S181 isimportant for
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1 regulating the putative nuclear localization signal, 1 (The document referred to was marked
2 right? 2 Deposition Exhibit Number 1059 for
3 A. Soitwasopposite observation of what was | 3 identification.)
4 expected from nuclear localization signals. 4 Q. Dr.Samulski, the court reporter just
5 Q. Right. Andin fact, he concludes, he says 5 handed you what has been marked Exhibit 1059.
6 on page -- and this may be where you had headed us| 6 Have you seen this document before?
7 beforeon page 129, hesays: Itispremature. Letme 7  A. Canl look at it for a second?
8 know if you're there before | start reading. 1'm on 8 Q. Sure I will justreadin for the record
9 page 129, thefirst full paragraph. 9 that this document is a provisional patent application
10 A. 129? 10 number 60-636126.
11 Q. Thefirst full paragraph that begins until 11 A. Okay.
12 we establish? 12 Q. Allright. I'll ask again, have you seen
13 A. Until we unequivocally. 13 thisbefore, Dr. Samulski?
14 Q. Until we established unequivocally that 14  A. 1think| have.
15 basicregion 3 of AAV2isan NLS, meaning nuclear | 15 Q. Andthisisaprovisional patent
16 locdization signd, right? 16 application on which you are a named inventor, correct?
17 A. Correct. 17 A. Correct.
18 Q. Itisprematureto assign the cause of the 18 Q. Thispatent applicationistitled chimeric
19 changesin transduction efficiency resulting from 19 vectors, correct?
20 mutationsto S181 asinterfering with thefunctionof | 20 A.  Correct.
21 anNLS, right? 21 Q. Now, for purposes of our discussion today,
22 A. Correct. 22 and | apologize for throwing more numbers at you, I'm
23 Q. And soaperson of ordinary skill in the 23 going to refer to this asthe '126 provisional, because
24 art reading this disclosure would understand that 24 it'sthelast three digits 126 in the documents. Is
25 Snowdy's results suggest that another function, other| 25 that okay? If you look at the number in the right-hand
Page 98 Page 100
1 than nuclear localization, was affected by the S181A 1 corner, it'sabar code, the last three digits are 126,
2 mutation, right? 2 okay?
3 MS. MORRISON: Objection to the form. 3 A. Yes
4 A. Hewas coming up with other hypothesis. 4 Q. Fed freeto ask mewhat I'm talking about
5 Q. Okay. I'msorry, | didn't mean to cut you 5 if youforget later on that it'sthe '126. It's
6 off. Wereyou saying something? 6 Exhibit 1059, and I'll also call it the '126.
7 A.  Um-um. 7 Now, this provisional application was filed
8 Q. And so aperson of ordinary skill inthe 8 on December 15 of 2004, correct?
9 art reading this disclosure would further understand 9 A. That'swhat it says, yes.
10 that this hypothetical other function had been affected 10 Q. Now, one of thelisted inventors on this
11 by removal of asingle putative phosphorylation site by 11 provisional is someone named Josh Grieger, correct?
12 substituting a nonphosphorylatabl e residue in somehow 12 A. Correct.
13 that enhanced AAV transduction, right? 13 Q. And]I think hisnameis actually misspelled
14 MS. MORRISON: Objection to the form. 14 there G-R-E-I-G-E-R, when it's actually G-R-I-E-G-E-R,
15 A. Thedataimplied that. 15 right?
16 Q. Okay. | just wanted to check beforel 16 A. Correct.
17 start in my next section. Could we go off the record? 17 Q. It'sactualy corrected later in the
18 THE VIDEOGRAPHER: Thetimeis11:40, 18 document, but we understand that we're talking about
19 we're off the record. 19 Josh Grieger, right?
20 (Recess.) 20 A. Correct.
21 THE VIDEOGRAPHER: Thetimeis11:53, 21 Q. And hewas agraduate student in your lab,
22 we're on the record. 22 correct?
23 MS. TOKER: | am going to ask the 23 A. Graduate student and a post doc.
24 court reporter to mark this document 24 Q. Atthetimethat thiswasfiled, hewasa
25 Exhibit 1059. 25 graduate student, right?
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1 A. That's correct. 1 A. Yes
2 Q. And he had about two years of experiencein 2 Q. Allright. Andwhat doesit mean by the
3 your lab at the time that this 126 provisiona was 3 backbone of AAV2?
4 filed in December of 2001? 4 A. Theorigina sequencethat's been
5 A. | can'trecall that. 5 identified for that serotype.
6 Q. Let'stakeaquick look at your CV, okay, 6 Q. Forthecapsid?
7 just toremind you. Give meone second. Your CV was 7 A. Correct.
8 marked Exhibit 2028. Do you have that? 8 Q. Sothebackboneisthe original AAV2
9 A. Yep. 9 sequence or capsid?
10 Q. Okay. AndI think it's on page 19 of your 10 A. Correct.
11 CV. Let me know when you're on page 19. 11 Q. Sosofar what we've read is describing
12 A. 19 12 substituting amino acids from the capsid of 1AAV
13 Q. Okay. So at the very first namein this 13 serotype, AAV1, into the capsid of another AAV
14 tableit says Josh Grieger, and that's who we're 14 serotype, AAV2, right?
15 talking about, right? 15 A. Correct.
16 A. That'scorrect. 16 Q. Thenext sentence says. In particular
17 Q. It sayshewasapredoc from 2002 to 2006, 17 embodiments, the chimeric viruses of the invention have
18 right? 18 enhanced transduction capability e.g. transduction of
19 A. Correct. 19 skeletal muscles, cardiac muscle, liver, retina, and/or
20 Q. So0in 2004 he had about two years of 20 lung, et cetera, and/or enhanced levels of transgene
21 graduate work in your lab? 21 expression with earlier onset of expression.
22 A. That'sacorrect assumption. 22 Do you see that?
23 Q. Sohe--just to beclear, he did not have 23 A. Yes
24 aPh.D. yet at the time the work was carried out as of 24 Q. And so potentially some of these
25 December 15? 25 embodiments here have enhanced transduction capability
Page 102 Page 104
1 A. Correct. 1 acrossdifferent tissues, right?
2 Q. December 15, 2004, okay. 2 A. Correct.
3 And he actually subsequently went to work 3 Q. Now, the next sentence says. With
4 for you at AskBio, isthat right, Josh Grieger? 4 respect -- and I'm till reading. 1I'm just reading
5 A. Josh left the lab, came back as a post doc, 5 from the top of page two, and I'm at the end of line
6 joined Bamboo, went to Pfizer, |eft Pfizer, came back 6 two, okay?
7 andjoined AskBio. 7 A. I'mfollowing.
8 Q. Okay. Now, let'stake alook then at 8 Q. With respect to chimeric viruses based on
9 Exhibit 1059, the '126 provisional, and I'd like to 9 AAV2, these chimeras retain the desirable properties of
10 look at the section titled summary of the invention. 10 AAV2eg. ease of purification and known safety, while
11 And there's no number on the page, but it isthe first 11 exhibiting some of the advantageous properties of AAV1,
12 page of the publication, so it's like the fourth page 12 including enhanced transduction of skeletal muscle.
13 of the document. There's something that saysthe 13 Do you see that?
14 summary of theinvention. You may have just passed it, |14 A. Yes
15 Dr. Samulski, summary of the invention. 15 Q. Sothepatent -- I'm sorry, this
16 Do you see that? 16 provisional patent application hereisdisclosing AAV2
17 A. Yes 17 mutants that have selected amino acids replaced with
18 Q. Sowe'relooking, yeah, it's around line 32 18 amino acidsfrom AAV1, right?
19 on that page, the heading, summary of the invention, 19 A. Correct.
20 and I'm going to be directing you to what he says under 20 Q. Andthese AAV2 mutants retained desirable
21 that. It says. Theinventors haveidentified the key 21 properties of AAV2 while taking on some of the
22 amino acids of AAV 1 responsible for enhanced in vivo 22 desirable properties of AAV1?
23 transduction and selectively engineered these amino 23 A. Correct.
24 acidsinto the backbone of AAV2 aswell asother AAV. |24 Q. Inparticular, these mutants take on
25 Do you seethat? 25 enhanced ability of AAV 1 to transduce skeletal muscle,
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1 right? 1 A. Most people would look at this as rational
2 A. Correct. 2 design.
3 Q. Okay. And these particular amino acid 3 Q. Andyou wereincluded as most people?
4 mutations preserve, aswe said, certain desirable 4 A. Yep.
5 properties of the parent, AAV, which in thiscaseis 5 Q. Now, I'd liketo look at the section on
6 AAV2? 6 page fivethat istitled detailed description of the
7 A. Correct. 7 invention. Sothisisaround line 20 of page 5.
8 Q. Sowhat you and the other inventors are 8 Let me know when you're there,
9 doing hereisthat you wanted to improve muscle tropism 9 Dr. Samulski.
10 of AAV2to makeit morelike AAV1in that respect while | 10 A. I'mthere.
11 preserving other desirable properties of AAV2? 11 Q. Okay. Now, the second sentence under that
12 MS. MORRISON: Objection to the form 12 heading beginsthe inventors. Do you see that, the
13 of the question. 13 inventors have?
14 A. Wewereincreasing -- trying to improve 14 A. Areweon pagefive?
15 muscle tropic transduction. The byproduct was it 15 Q. Yeah, I'mon page five and actually on
16 continued to retain attributes of AAV2. 16 line--
17 Q. And those were desirable attributes that 17 A. Theinventors have discovered?
18 you wanted to retain, such as ease of purification and 18 Q. Yeah, sort of theinventors have, yes?
19 known safety, right? 19 A. Yes
20 A. Yeah, those weretrue. 20 Q. Okay. Andthat sentencesays: The
21 Q. Sorry, you agree? 21 inventors have discovered that in some cases as little
22 A. That'strue. 22 asasingle amino acid insertion or substitution from a
23 Q. Now, you didn't decide here to work with 23 first parvovirus e.g. and AAV, into the capsid
24 AAV1, whichisbetter in muscle than AAV2, right? 24 structure of another parvovirus, e.g. and AAV, to
25 MS. MORRISON: Objection to the form. 25 create achimeric parvovirusis sufficient to confirm
Page 106 Page 108
1 A. Atthat time, AAV2 wasthe only virus that 1 oneor more of the desirable properties of the first
2 the FDA would approve for going into patients. So it 2 parvovirus to the resulting chimeric parvovirus.
3 wasthought and decided that if we diditin 2, we 3 Do you see that?
4 would have abetter chance of the FDA accepting the 4 A. Yes
5 modified 2 versus acompletely new AAV serotype. 5 Q. Okay. So herethe'126 provisional,
6 Q. Sosometimes there are reasons that you 6 Exhibit 1059, discloses that a single amino acid
7 would choose not to go with the serotype that's best in 7 insertion or substitution from one AAV serotypeinto a
8 aparticular tissue, even if you're interested in 8 different AAV serotypeis sufficient to confirm one or
9 targeting that tissue, right? 9 more of the desirable properties of the first AAV onto
10 A. Therewere other aspects that taken into 10 thesecond AAV, right?
11 account, AAV 1 was best for intramuscular injection but 11 A. That'scorrect.
12 not for systemic injection. AAV2 was better for 12 Q. Okay. Let'slook at page 11, the section
13 systemic injection but not for muscle. 13 titled chimeric virus vectors. It'saround line 27.
14 So we deduced that if we could capture the 14 Let me know when you are there.
15 muscle aspect into a systemic virus, wewould achievea | 15 A. Chimeric viral vectors?
16 better outcome. 16 Q. Yeah, page 11, there's abold heading
17 Q. Right. And just because AAV1 had these 17 underlined.
18 superior muscle transduction properties over AAV2, you | 18 A. Theinventors have identified?
19 still chose, for other reasons, to modify AAV 2 rather 19 Q. Yes, exactly.
20 thanto work with AAV1, correct? 20 So | want to look at the last sentence on
21 MS. MORRISON: Objection to the form. 21 the page, on page 11 under that heading that begins to
22 Go ahead. 22 illustrate, okay? Do you seethat?
23 A. Thatiscorrect. 23 A.  Um-hum.
24 Q. Now, you would describe this approach as a 24 Q. Itsays Toillustrate, in the case of
25 rational design approach, right? 25 AAV2, theinventors have discovered that with asingle
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1 amino acid insertion from AAV1, AAV2 can acquire the 1 A. Correct.
2 enhanced transduction capability of AAV1 while 2 Q. And that will show you regions or even
3 retaining the ease of purification, i.e., retains 3 specific amino acid positions where the sequences might
4 ahility to bind heparin, and the known safety features 4 be the same or might differ from each other, correct?
5 of AAV2. Do you seethat? 5 A. Correct.
6 A. Yep. 6 Q. Sothisisaway of figuring out places
7 Q. Soherethe'126 provisional isdisclosing 7 where the sequences differ that you might be interested
8 that asingle amino acid change, specifically inserting 8 in making mutations from one sequence into the other,
9 asingle amino acid from AAV1to AAV2 confirmed the 9 correct?
10 superior transduction ability of AAV1 onto AAV2? 10 A. Correct.
11 MS. MORRISON: Objection to the form. 11 Q. Okay. Now, let'slook at -- I'm going to
12 BY MS. TOKER: 12 just skip around alittle bit, I'm sorry. Let'slook
13 Q. Right? 13 at page4l. Andon page41l, around lines 10 to 11,
14 A. That'swhat it stays. 14 thissection isfurther discussion of the approach that
15 Q. And thissingle amino acid change also 15 youtook inthis provisiona to identify amino acidsto
16 preserved the favorable properties of AAV 2, right? 16 mutate, and then the effects of that. And it says,
17 MS. MORRISON: Objection to the form. 17 justlooking at line 10, the amino acid sequences of
18 A. That'swhat it says. 18 AAV1and AAV2 are 83 percent identical.
19 Q. Okay. Now, | want to look alittle bit at 19 Do you see that?
20 how you determined which amino acids to substitute in 20 A. Yes
21 from AAV1and AAV2 here, okay? 21 Q. Allright. And let's see how many amino
22 A. Okay. 22 acidsthat actually translates into, how many amino
23 Q. Allright. Sowe're going to look at 23 acids are different, you know, that 17 percent between
24 beginning on line 9 of page 12, you know, the page we 24 AAV1and AAV2.
25 had started, page 12, line 9, it'sthe first full 25 So let'slook at Figure 1A, whichiis
Page 110 Page 112
1 paragraph on page 12, and it beginsin the present 1 towardsthe back, Dr. Samulski. |I'm afraid you're just
2 studies. Do you seethat? 2 going to have to page through it towards the end. It
3 A. Yes 3 doesn't have any page numbers, but thereis afigure
4 Q. Itsaysthat: Inthe present studies, the 4 caled Figure 1A. Let me know when you found it.
5 inventors have compared the linear amino acid sequences | 5 A. I'mthere.
6 of two serotypeswith high levels of skeletal muscle 6 Q. Again, it'salittle bit hard to read, so
7 transduction, AAV1 and AAV7, with two that are less 7 I'mnot going to ask you to read all the stuff that's
8 effective in transducing skeletal muscle, AAV2 and 8 blacked out, | promise. But the heading says 36
9 AAVS. 9 candidates based on triage and then (versus 83 from
10 Do you see that? 10 AAV1to2aignment). Do you seethat?
11 A. Yeah, did they mention rh10? 11 A. 1doseethat.
12 Q. No. No. Itjust says here, there'sjust 12 Q. Sothey're saying here that the alignment
13 comparing -- 13 showed 83 positions at which the sequences deferred,
14 A. Thebest. 14 right?
15 Q. Wadll, they're comparing AAV1, AAV7, AAV2 15 MS. MORRISON: Objection to the form.
16 and AAVS, right? That's what it says there, correct? 16 A. Theaignment infersthat 83 were different
17 A. Yeah, referring to the best. 17 between AAV1 and 2 by the alignment.
18 Q. Sorry? 18 Q. Okay. And AAVrh10and AAV8 are more
19 A. Most likely we used those because we refer 19 closely related than AAV1 and AAV2, right?
20 tothe best. 20 A. Say that again, rh10 and who?
21 Q. Okay. Andyou did a sequence aignment, 21 Q. AAVS.
22 right? It sayslinear amino acid sequences. 22 A. | think so.
23 A. Correct. 23 Q. Yeah, becausein fact those --
24 Q. That'sasequence alignment of all four 24 A. 48 nucleotides.
25 sequences, right? 25 Q. Sorry, let mefinish my question, and then
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1 theanswer isgood. 1 dothat analysis.
2 Right, AAVrh10 and AAV8 as you said differ 2 Q. Soother inventors on the provisional --
3 by 48 amino acids, correct? 3 A. Right.
4 A. That's correct. 4 Q. --will anayzethe crystal structuresto
5 Q. And that trandates to be about 93 percent 5 help narrow down the number of spots where you were
6 identical, fair? 6 going to conduct mutagenesis?
7 A. That'sfair. 7 A. Yeah, because | considered myself an
8 Q. Soaswejustsaid, AAV1and AAV2 areless 8 ordinary one skilled in the art, but | can't do the
9 closely related than AAVrh10 and AAV8, correct? 9 crystal structure. She's an extraordinarily one that's
10 A. Correct. 10 skilled inthe art and was absolutely required to go
11 Q. And then what thisis saying, this heading 11 forward.
12 36 candidates based on triage, was that you used these 12 Q. Okay. Solet'sgo back to page 12, which
13 aignments to reduce the number of amino acidsthat you | 13 discusses what we were just talking about. Turn back
14 were considering for mutagenesisfrom 83 downto 36in | 14 to page 12 of this'126 provisional.
15 this step, correct? 15 MS. MORRISON: Just to be clear, you
16 MS. MORRISON: Objection -- I'm sorry, 16 mean the page actually numbered 12?
17 objection to the form. Go ahead. 17 MS. TOKER: Yeah, | do, because we
18 A. Inthisstep. It shouldn't be remiss that 18 haven't numbered thisyet. | mean, the
19 thecrystal structure was also required -- 19 actual numbers on the bottom of the page,
20 Q. Weregetting to that. 20 not some other thing.
21 A. --tounderstand. And that when you say 21 MS. MORRISON: Yes.
22 candidates were eliminated, alot of times those were 22 MS. TOKER: Thank you.
23 amino acids that were similar charge but not 23 A. Okay.
24 hydrophobic versus hydrophilic. 24 Q. Yeah, just take your time, Dr. Samulski.
25 So you begin to say those are the same 25 Let meknow when you're there.
Page 114 Page 116
1 amino acids based on charge or hydrophobicity and 1 A. I'mthere.
2 thingslike that and should not impair differences. 2 Q. Sowerelooking back at the numbered page
3 Q. Right, okay. So you analyzed the sequence 3 12, and | wanted to look at around lines 17 to 19,
4 aignments, and, again, we're just talking about the 4 wherethere's a sentence that begins thisinitial pool
5 first step. | agree welll get to the crystal structure 5 of candidate positions. Do you seethat?
6 and other things. But just in terms of this step of 6 A. Yep.
7 sequence alignment, okay, you analyzed the sequence 7 Q. Thisinitial pool of candidate positions
8 alignments, and out of the 83 places where AAV1 and 8 was narrowed considerably based on the analysis of the
9 AAV2differ, you selected 36 -- based on considerations 9 known crystal structure of AAV2, e.g. to identify amino
10 such asyou mentioned of would it have been a 10 acid positionsthat are located in regions that are
11 conservative subgtitution, for example, if you wereto 11 likely to affect biologies of virus.
12 make achange versus a nonconservative, correct? 12 Do you seethat?
13 A. Correct. 13 A. Correct.
14 Q. Now, infact, since wereright there, 14 Q. Andjust to be clear, the known crystal
15 let'sjust look at Figure 1B, which isright next door, 15 structure was the crystal structure published by first
16 and it says exactly what you were just beginning to 16 authors, I'm going to spell the name because |
17 tdl usabout, which isthat it was then reduced to 12 17 otherwise would probably butcher the pronunciation, but
18 candidates based on amino acid and crystal structure 18 X-I-E, correct?
19 analysis, correct? 19 A. Xie Yes, Xie, Xiein Chapman's lab.
20 A. Correct. 20 Q. Okay. And that'sthe crystal structure
21 Q. Soyou used the crystal structure to reduce 21 that you're referencing here, correct?
22 further the number of positions that you decided you 22 A. Correct.
23 would mutate here, correct? 23 Q. Now, Dr. Schaffer outlined a similar
24 A. Yeah, solet meclarify. Mavisused the 24 processin his declaration, doesn't he?
25 crystal structure. She was the only one qualified to 25 A. I'massuming that -- | don't remember
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1 exactly what he said. 1 sitethat Schaffer identifies as changing would have
2 Q. Hesaysthat aperson of ordinary skill 2 been one that would have been triaged, because it's
3 would have aligned the sequence of AAV1or AAV8so-- | 3 redundant. There'sno difference in the amino acids
4 A. Correct. 4 that were chosen. And we relied on an expert with
5 Q. Letmejust getitout. | appreciateit. 5 crystal structure capability to guide us on what to do
6 A. Sure. My bad. 6 next. And from that expertise, we continued to narrow
7 Q. No. No. No. Noworries. Hesays: A 7 down to aset of five amino acids of which we
8 person of ordinary skill would have aligned the 8 eventually found out we were wrong on four of them.
9 sequence, the linear sequence of AAV1 and AAV8 and 9 And of the one that we chosg, it did not exist in the
10 identified 48 positions where the two sequences differ, 10 AAV2. It actualy was an insertion, which we would
11 right? 11 have never been able to project an insertion versus
12 A. Correct. 12 something that was aready there.
13 Q. And hethen proposes different ways that 13 So it was a tedious process of going
14 the person of ordinary skill looking at those 48 14 through a, one ordinary skilled in the art see
15 differences might have narrowed down which positionsto | 15 differences, one extraordinarily skilled in the art to
16 mutate, right? 16 say these don't matter, these do matter, to ones that
17 MS. MORRISON: Objection to the form. 17 after wedid it, we were not correct. And she was not
18 A. | don't remember specifically what he 18 correct in her five amino acid choices. That went into
19 referred to. 19 aclinica trial based on the assumptions of
20 Q. Okay. Inone section hereferred to the 20 importance, only to be found out later that we took
21 X-I-E publication, Xie -- 21 probably the wrong capsid in, if that makes sense.
22 A. Xiecrysta structure. 22 Q. Yeah, andwell get to al that. We'll get
23 Q. Crystal structure. And said he would have 23 toadl that.
24 |ooked at amino acids seen from that structure to be 24 A. Wetediously found out it wasjust one, and
25 relevant to the biology of viruses we see here? 25 it wasn't an amino acid that we could line up and say
Page 118 Page 120
1 MS. MORRISON: Objection to the form. 1 herée'sthe obvious one to pick, because it did not
2 BY MS. TOKER: 2 existinthe AAV2 backbone.
3 Q. You'e not disagreeing with that? | mean, 3 Q. Right. Welll look at that. | want to ook
4 not disagreeing with what he did but that he said. I'm 4 at something you said. You said you wouldn't have made
5 just asking if you agree that that's what he said? 5 the substitution that Dr. Schaffer identified because
6 A. That'swhat he said. 6 it was redundant, right?
7 Q. Okay. Andyou here werelooking at the 7 A. Theamino acids, they were like a
8 crystal structure, right, to narrow down which 8 differencein charge or difference in hydrophobicity or
9 positions to mutate, and you were doing that by looking 9 bulky in groups. Those would have been the changes
10 at the positionsin the linear sequence that werein 10 that acrystallographer or someone saying oh, here'sa
11 relevant biological positionsin terms of the 11 significant difference. This one might be important.
12 three-dimensiona structure? | don't know if | said 12 Q. Right. And that changes, to be clear, was
13 that right. 1'm going to try that again. 13 achange from serene to asparagine, right?
14 Y ou were narrowing down -- you were 14 A. Correct.
15 narrowing down the number of positions to mutate by 15 Q. Andyou would say the same thing for a
16 looking at the 36 spots you had identified based on the 16 threonine to asparagine, that would be redundant too,
17 linear sequences and looking to see which of those 17 right?
18 positionsin the three-dimensional crysta structure 18 A. Sol had threonine insertion to one that
19 appeared to be of most relevance to the biology of the 19 did not exist.
20 virus? 20 Q. No--I'msorry, go ahead. Go ahead.
21 MS. MORRISON: Wait just a second. 21 A. I'mconfused if you were referring to our
22 Objection to the form. 22 insertion?
23 A. Wefollowed the process that was alignment, 23 Q. [lwasn't. | wasjust saying you were
24 83 werealigned. Of the 83, there was the triaging of 24 saying serene to asparagine would be a redundant
25 those that were conserved or redundant. In fact, the 25 substitution. 1'm not talking about the threonine
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1 assertion we'll get to that. 1 line 27, whereit says, it startstalking about a
2 A. A redundant substitution. 2 selective amino acid change. Do you see that? It'sat
3 Q. Andsimilarly, threonine -- 3 the bottom of page 13, the last full paragraph,
4 MS. MORRISON: I'm sorry, | just want 4 according to the present invention?
5 to make sure that he's finishing. 5 A. Yes
6 A. Yeah, the -- the alike amino acids would 6 Q. A sdlectiveamino acid change -- it says,
7 not have been targeted, because they were aready 7 sorry, now |'ve gone down to the last sentence in that
8 dlike. 8 paragraph, it says. The selective amino acid change
9 Q. And soyou would not have targeted a 9 resultsin theinsertion and/or substitution and/or
10 threonineto asparagine as a substitution, just like 10 deletion of less than about, and it's got awhole
11 you wouldn't have targeted a serene to asparagine? 11 string of numbers, but it ends with less than about
12 A. Soour serenes to aspartic acids and 12 three contiguous amino acids, right?
13 serenesto alanine were done to specifically put no 13 A. Correct.
14 chargeor chargein there. 14 Q. Sothese amino acid changes that this '126
15 Q. Okay. Yeah, | wasjust going back to what 15 provisional isdisclosing can be, in thisinstance it
16 you said, that in this study, you didn't bother making 16 says, asfew asthree contiguous amino acids, right?
17 asubstitution -- well, let's strike that. | think 17 A. That'swhat it says.
18 that'sfine. We'll gettoit. Well doit step wise, 18 Q. Allright. And the very next sentence
19 okay. 19 reducesit even further, right? It says: In
20 So okay. Now, let'slook back to page 12. 20 particular embodiments, only two contiguous amino acids
21 And on page 12 around line 22, there's a discussion 21 or even point mutations, i.e., one amino acid, are
22 that begins of corresponding modifications. Doyousee | 22 inserted and/or substitute into and/or deleted from the
23 that, it'ssort of intheline? 23 capsid. Doyou seethat?
24 A. Yes 24 A. Yes
25 Q. Corresponding modifications can be -- I'm 25 Q. And sort of jumping back to that paragraph
Page 122 Page 124
1 sorry, corresponding modifications can readily be 1 onpage 13, this'126 provisiona contrasts the work
2 produced into other AAV based on the present disclosure | 2 that's being described here with previous work that
3 inview of the high level of skill intheart. A 3 you've discussed, particularly of a paper by Hauck,
4 corresponding modification can be an insertion and/or a 4 H-A-U-C-K, that involved domain swapping whole subunit
5 substitution and or adeletion. For example, a 5 or large domain swaps between AAV serotypes, right?
6 modification that isan insertion in AAV2 may bea 6 A. You'repulling up areference that we
7 substitution mutation in another AAV. 7 referred to, or are you on a page?
8 Do you see that? 8 Q. It'sonthe pageright there, page 13,
9 A. Yes 9 sorry. Itsays: Thisapproachisin contrast to
10 Q. Sofirst of al, it does say that a person 10 previouswork with whole subunit or large domain swaps?
11 of ordinary skill in the art would know how to 11 A. Yes
12 introduce these substitutions and insertions that are 12 Q. Soyou're contrasting this approach that
13 being discussed here, right? 13 you al were taking in December 2004 with previous
14 MS. MORRISON: Objection to the form, 14 approaches that involved large chunks of the AAV capsid
15 to the extent it mischaracterizes the 15 that were swapped, right?
16 document. 16 A. We're contrasting that, right.
17 A. Based on the way we describe it, someone 17 Q. You'resaying we're not doing that. We're
18 could then follow up and do a substitution or a 18 not doing whole domain swaps. We, in 2004 here, are
19 deletion or an insertion. 19 doing much finer changes. We're doing even single
20 Q. Right, okay. And acorresponding mutation 20 amino acid changes to change properties of AAV, right?
21 here doesn't really distinguish between an insertion or 21 MS. MORRISON: Objection to the form.
22 substitution or adeletion. It could be any of those. 22 A. Sowe'resaying that in contrast to
23 It could be a corresponding modification, correct? 23 previous work to swaps, one could approach this from
24 A. A corresponding modification. 24 our strategy.
25 Q. Allright. Now, let'slook at page 13, 25 Q. Andyour strategy is even single amino acid
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1 changesthat could change the properties of AAV? 1 provisional. Now, you say that -- let'slook at --
2 MS. MORRISON: Objection to the form. 2 let'sgo back to your declaration, actually, for a
3 A. Our strategy is reducing the 83 amino acids 3 moment. And let'slook at page 14, paragraph 27. Let
4 down systematically to something that could be 4 me know when you're there.
5 potentially asingle amino acid. 5 A. I'mthere.
6 Q. Right. And, I'm sorry, go ahead. 6 Q. Allright. You say that -- I'm looking at
7 A. Asyou sad, it'snot identifying asingle 7 thesecond sentence: By and large -- and | am sorry,
8 amino acid. It'sa process of narrowing down which 8 paragraph 27 begins with the phrase at the time, right?
9 requires, from my perspective of 50 years of this, an 9 A. Correct.
10 expert who can do crystal structures and interpret 10 Q. Andthat'sreferring to in or around 2005,
11 them, an expert that can do virology, and an expert 11 at thetime for the patent at issue here, correct?
12 that can do molecular biology. | don't think that was 12 A. Correct.
13 ordinary skill of the art in the majority of the 13 Q. Around 2005, you're saying: By and large,
14 studentsthat | trained, including myself. | wasn't 14 mutagenesis and genetic engineering were not yet being
15 capable of carrying that out by myself. If it wasn't 15 used for the goal of enhancing a specific AAV function
16 an expert from the crystal capability to give us GPS 16 for clinical benefit, right?
17 coordinates, we would have stayed forever with mutating | 17 A. Correct.
18 83 amino acidsin combinations. Doesthat make sense? | 18 Q. Butyouwereusingit, right?
19 Q. Yeah. Therecould be other ways though to 19 MS. MORRISON: Objection. Sorry, |
20 narrow down without using the crystal structure, right? 20 didn't mean to interrupt you.
21 MS. MORRISON: Objection to the form. 21 BY MS. TOKER:
22 A. Noneobviousthat I'm aware of. | would 22 Q. Youwereusingitin2004?
23 have used them, because then | didn't have to include a 23 MS. MORRISON: Objection.
24 collaborator that had a core expertise | didn't carry. 24 MS. TOKER: I'mredly sorry. Let me
25 Q. Okay. Well, someone else might be able to 25 finish my question.
Page 126 Page 128
1 useadifferent strategy to narrow down differences 1 MS. MORRISON: I'm sorry.
2 between two serotypes to decide which amino acids to 2 BY MS. TOKER:
3 test, right? 3 Q. Youwereusingitin 2004? You wereusing
4 A. In 2004 and'5, | think we were the cutting 4 mutagenesis and genetic engineering for the goal of
5 edge, because everybody else was doing fragment 5 enhancing a specific AAV function for clinical benefit,
6 swapping. 6 right?
7 Q. Widll, | mean, your student, Dr. Snowdy, 7 MS. MORRISON: Objection to the form.
8 identified three amino acids to test without even doing 8 A. | think what we were doing was still
9 sequence alignment, right? 9 fundamental basic research. Some of the outcomes were
10 MS. MORRISON: Objection to the form. 10 some viruses were dead, some didn't make virus, some
11 A. | think Dr. Snowdy took NLS sequences and 11 were moreinfectious; and each and every one of those
12 tried to infer they were similar in AAV, which we were 12 things kept giving us a foundation of how to approach
13 not successful. 13 what | think you were referring to, which istrying to
14 Q. Right. But heidentified three amino acid 14 get viruses with specific "tropisms" for targeting
15 totest. Hetested them, and found that one of the 15 tissues of interest.
16 three produced an enhancement of transduction, right? 16 Q. Widll, I'mjust referring to what you're
17 MS. MORRISON: Objection to the form. 17 referringto. You're saying that -- let's go on to the
18 A. Inthat study, he stumbled into something 18 next sentence. Maybe it will clarify it. Onelater,
19 wedidn't understand it, yeah. 19 actualy.
20 Q. Sometimes science involves stumbling in, 20 For example, studies like the one by Hauck
21 butit'sstill aresult, right? 21 that petitioner relies on explored how different
22 MS. MORRISON: Objection to the form. 22 regionsof the AAV capsid affected its ability to
23 A. | think you build on fundamental 23 infect muscletissue. Soyou're --
24 understandings. 24 A. Where are you now?
25 Q. Okay. Let'skeep going with the '126 25 Q. I'msorry, I'mfour lines up from the
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1 bottom. 1 toit.
2 A. Onwhat page? 2 Q. Yeah, exactly. So that does suggest that
3 Q. 14 3 thework with AAV2 here was intended ultimately for the
4 A. Okay. For example? 4 clinic, right?
5 Q. Yeah. Soyou're saying here that a study 5 MS. MORRISON: Objection to the form.
6 like Hauck was representative of the state-of-the-art 6 A. It wasthe one we had the most
7 in 2005, right? 7 understanding of.
8 MS. MORRISON: Objection to the form. 8 Y ou have to realize, there was a paper that
9 A. It'sfor different regions of AAV capsid 9 described AAV1, but there was no molecular information
10 affect its ability to affect muscletissue. That was 10 that it replicate the same way, that it packaged the
11 one common practice, yeah. 11 sameway. We ended up doing those studies to confirm
12 Q. You'renot really just saying it's one 12 that.
13 common practice. You're saying that was what peoplein | 13 Q. Fair enough. I'mjust saying that the goal
14 theart were doing at the time, swapping the domains, 14 of thework in the '126 provisional was to enhance
15 they weren't using mutagenesis and genetic engineering 15 muscle tropism of AAV2 with theideathat it could be
16 for the goal of enhancing a specific AAV function for 16 used ultimately in the clinic?
17 clinical benefit, right? 17 MS. MORRISON: Objection to the form.
18 MS. MORRISON: Objection to the form. 18 A. | think the goal was to understand what
19 Go ahead. 19 caused AAV1to be preferred to muscle. The two that we
20 A. Solet meputitin historical perspective. 20 generated was used by our clinical colleagues to go
21 AAV2istheonly serotype that we had 21 intotheclinic. Eventualy it was determined that was
22 sequenceinformation on. In the beginning, it was the 22 not the virus that should have been used because we got
23 first serotype, the one | cloned as a graduate student, 23 it wrong.
24 and that was the only candidate that was being utilized 24 So you could split thisinto therewas a
25 for genetherapy. It waslater determined that in 25 basic science approach to understand things and then
Page 130 Page 132
1 animals, there may be other serotypes that were 1 therewere clinical approaches that people took just to
2 preferred over to. So anyone stilled in the art 2 quickly try and seeif they have success in humans.
3 quickly switched to other serotypes, like 1 for muscle 3 Q. Okay. Soyour statement then in paragraph
4 8for liver, so forth and so on. 4 27 of your declaration about the state-of-the-art in
5 As a consequence of that, basic science was 5 2005, you're not saying that people weren't doing
6 trying to understand why is 1 different than 2 and 6 single amino acid changes to affect properties of AAV,
7 that's where we were coming in with basic science 7 you'rejust saying they weren't doing them and then
8 approachesto genetically decipher what is responsible. 8 directly putting that into the clinic, is that what
9 Until then, large domains were being swapped, and large 9 you'resaying?
10 domainsbasically said something in this region of 10 MS. MORRISON: Objection to the form.
11 interstate blah, blah, blah, causes your radios to go 11 A. | get confused when she objects and you say
12 out. 12 something. So I'm going to ask you to say that again?
13 What we end up finding out was that 13 Q. Sure. I'm going back to your sentence, it
14 systematically taking that approach down to traditional 14 saysby and large mutagenesis and genetic engineering
15 mutagenesis and genetics and crystal structures, 15 were not you yet being used for the goa of enhancing a
16 that -- it'sthis tower that's responsible for it. And 16 specific AAV clinical function for clinical benefit?
17 that wasjust a foundation that was constantly being 17 A. That'scorrect.
18 laid down. For clinical applications, everybody went 18 Q. Okay. Let mejust back up with one more
19 from AAV2 serotypes to natural serotypes that had 19 question.
20 predilection to go into certain cell types, muscle, 20 Sometimes you have a goal to do something,
21 liver, lung, whatever they were. 21 and it doesn't work out, right, but it was still your
22 Q. You even told me before though with respect 22 godl, fair?
23 tothe'126 provisional, that you chose AAV2 because it 23 MS. MORRISON: Objection to form.
24 had been -- 24 A. | think that'sacommon part of science.
25 A. Ithad aclinical safety approach attached 25 Q. Okay. Soyou could have had agodl, in
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1 fact you did bring one of the mutants from this 1 toabasic research fundamental foundational question.
2 provisiona, the 2.5 mutant, you brought -- that's 2 MS. MORRISON: Objection to the form.
3 disclosed here, we'll get to that, you took that and 3 A. So specifically the safety was we had never
4 tried to take that into the clinic, right? 4 seentoxicity with AAV2inanimals. That'swhat that's
5 A. |did 5 referring to.
6 Q. Someone? 6 Q. Wadll, toxicity in animalsisirrelevant to
7 A. Someone took what we generated and then 7 bringing adrug to market, right?
8 takeitinto theclinic. 8 MS. MORRISON: Objection to the form.
9 Q. Andinfact, your company AskBio worked on 9 A. | think one would argue that doing studies
10 taking that into the clinic and helped with the 10 inanimalsisaprecursor for what you might expect in
11 clinical trial? 11 humans. Our precursor wasthat AAV2 in animals did not
12 A. Thecompany helped with the clinical trial. 12 causetoxicity, but AAV2 was thefirst virus to show
13 Q. Sothe company AskBio wasinvolved inthe 13 toxicity.
14 clinical trial of one of the mutants disclosed in this 14 So attributes, one would say safety based
15 provisional, correct? 15 onanimal studies was not a predictor of what was
16 A. That'scorrect. 16 happening inthe clinic. And therefore you continue to
17 Q. Allright. Andyet you're still saying to 17 look at attributes to determine what's responsible for
18 methat the goal of making these mutants had nothingto | 18 this, what's responsible for that.
19 do with the clinic, even though your company took one 19 Prior to that, people trying to make
20 of the unitsand put it into the clinic? 20 capsids that were going into the clinic were looking
21 MS. MORRISON: Objection, 21 for efficiency, what you might refer to as tropism.
22 argumentative. Go ahead, Dr. Samulski. 22 AAV8 was the second capsid to go into the clinic for
23 A. My goa wasto sort out the biology of AAV. 23 hemophilia after AAV2 showed toxicity.
24 There were other people's goals, which | found in the 24 Q. Allright. Soit'syour testimony that
25 structure, to take reagents and tried to turn them into 25 this'126 provisional does not disclose anything being
Page 134 Page 136
1 clinica delivery systems. 1 used for the goal of enhancing a specific AAV function
2 Q. Butinthedisclosuresinthe'126 2 for clinical benefit, even though you and your company
3 provisiona itself suggest that this work was being 3 took one of the mutants here and put it into patients,
4 undertaken with an eyeto the clinic, because it 4 right?
5 discusses maintaining favorable properties of AAV?2, 5 MS. MORRISON: Objection to the form
6 such as purification needs and safety, right? 6 and argumentative. Go ahead.
7 MS. MORRISON: Objection. Objection 7 A. 1 would say the company made a choice,
8 to the form. 8 which I considered arisky choice, to take an unproven
9 A. 1 would disagree, because AAV2 was the 9 capsid into the clinic, which ultimately failed.
10 first virusto show toxicity in humans, and we would 10 Q. Okay. But to get back to then sort of the
11 have preferred to take a capsid that did not show 11 dtate of the art, but you do agree that people at the
12 toxicity. So whileyou can identify attributes that we 12 time were making single amino acid changesin AAV
13 thought were favorable, and we could still produce it 13 capsid to affect function of the capsid, you and
14 and still purify it, there were other attributes that 14 others, right?
15 wereand still areliability to an AAV2 backbone. It's 15 MS. MORRISON: Objection to the form.
16 thefirst capsid to ever show toxicity in humans. 16 A. What we were doing was a procedure we
17 Q. Fair enough. But you actually say that you 17 referred to as wreck and check. Mutate something and
18 weretrying to preserve purification and safety would 18 seewhat the phenotype was, systematically making
19 seem likeclinical rather than basic research? 19 changes across the AAV genome.
20 MS. MORRISON: Objection -- sorry. 20 Q. You considered the '126 provisional to
21 BY MS. TOKER: 21 disclose awreck and check approach?
22 Q. I will start over again. 22 A. Yeah, absolutely, because in the end we
23 Y ou say that you were trying to preservein 23 narrowed it down to one amino acid. We couldn't have
24 AAV?2itsease of purification and known safety, which 24 done that without awreck, check, wreck, check, wreck,
25 sounds like things relevant to the clinic rather than 25 check. You had to do five, then you did four, then you
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1 didfour plusthefifth one missing, then you did 1 voice at the witness.
2 three, then you did three with the second and the third 2 A. It doesn't bother me.
3 onemissing. So by thetime you do that, that wreck 3 Q. Il apologize again.
4 and check is an exponential how many variations are 4 A. Youdon't needto apol -- | think what we
5 there. 5 missed in this communication, you have a propensity to
6 And then after we found out the threonine 6 make an assumption I'm looking for something to be
7 wasthe primary amino acid that was responsible, we put 7 better. 1I'mlooking for an outcome that tells me a
8 each of the 20 amino acids into that one location and 8 biological activity residesin adomain. Soit could
9 found out hey, guess what, Mother Nature was wrong, 9 beit makesten times more virus but it's not
10 threonineis not the best amino acid, it's glutamic 10 infectious. So that's an important piece of
11 &cid, it's phenylalanine, and it's aspartic acid. 11 information for how do you increase production. But as
12 So the exhaustive study of trying to take 12 aconsequence, you get a negative outcome. So it's not
13 what we understood from crystal structures and treated 13 awaystrying to get a positive result.
14 thetropisms ended up being like afive or seven year 14 The wreck and check was what role do you
15 wreck and check study. 15 play, if any, and isit plusor minusin this
16 Q. Sojustto beclear, your definition of 16 background. It could be like Snowdy saw. Assoon as
17 wreck and check, you are looking to enhance function, 17 heput in the 158 mutation, that was aspartic acid, it
18 and you succeed in that, but you still call it awreck 18 went to anegativevirus. It didn't transduce. It
19 and check, because you're looking here to enhance 19 made particles, but they were not infectious. That'sa
20 skeletal muscle transduction of AAV2, that's what 20 wreck and check approach, trying to map domains or
21 you're describing as awreck and check strategy, 21 amino acids that may be important.
22 correct? 22 Q. What hedid in the study we talked about
23 MS. MORRISON: Objection to the form 23 was he chose specific residues, because they were
24 and argumentive. Go ahead. 24 subject to a particular process called phosphorylation,
25 A. No. | think you'relooking at the wreck 25 right?
Page 138 Page 140
1 and check the wrong way. 1 A. Hewaslooking at things that were next to
2 Wreck and check was just alaboratory word 2 basic regionsto seeif -- how phosphorylation would
3 for make every possible mutant one by one determine 3 impact them.
4 what its phenotype is and continued to narrow it down 4 Q. Right. And there were specific amino acids
5 to find out who's the key players. 5 that could be phosphorylated, right?
6 Q. ButI'mtalking about the strategy you used 6 A. Could be phosphorylated.
7 inthe'126 provisional, which isto make specific 7 Q. Not every amino acid can be phosphorylated,
8 mutations that you're hoping will enhance function, 8 right?
9 why? Because you're taking the guidance of Mother 9 A. No, andit was still awreck and check
10 Nature, you're looking at another sequence that Mother 10 approach.
11 Nature invented that has a function that you want. You 11 Q. Itseemslikeyou're caling al
12 consider that to be wreck and check? 12 mutagenesis awreck and check approach?
13 A. Correct. 13 A. Because we don't know the outcome. It'sa
14 MS. MORRISON: And just objection to 14 complete unknown.
15 that last question as argumentative. 15 Q. Okay. Soany process, in your view, that
16 BY MS. TOKER: 16 where you don't know the outcome you consider wreck and
17 Q. Okay. Just sowe're clear, then we know, 17 check?
18 soinyour declaration, when you say wreck and check, 18 A. Correct.
19 you mean aprocedure in which you align two sequences, | 19 Q. Okay. Solet'sput aside the term wreck
20 look for differences and substitute in amino acids from 20 and check then, and let's just talk about what was
21 one sequence to the other hoping to improve the 21 happening in your '126 provisional. And what was
22 properties of one of the two sequences? 22 happening was you were using, and it says that
23 MS. MORRISON: And objection, again, 23 selective engineering.
24 to form, and also argumentative. And I'll 24 A. Wherearewe?
25 just, again, ask counsel to stop raising her 25 Q. I'mlooking at the summary of the
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1 invention, back on page one. 1 Q. Youdon't say ordinary skill inthe art.
2 A. Thedeclaration? 2 You say by and large mutagenesis and genetic
3 Q. No, I'm sorry, the'126 provisional, which 3 engineering were not yet being used. Y ou don't say
4 isExhibit 1059. 4 ordinary skill in the art.
5 A. Okay. 5 A. I'mdefining what's not being used.
6 Q. Yeah, it saysthat the inventors have 6 So wind yourself back 20 yearsand sitin
7 identified the key amino acids of AAV 1 responsible for 7 an environment where someone discovered new serotypes
8 enhanced in vivo transduction and selectively 8 AAVS, AAVY, and they do studies on animals and says
9 engineered these amino acids into the backbone of AAV2 | 9 thisisthebest for muscle. Thisisthe best for
10 aswell asother AAV, right? 10 liver. The majority of the community ran into those
11 A. Correct. 11 capsids and developed them to go into the clinic.
12 Q. Okay. That soundsalot like a process 12 We were systematically -- I'm trying to
13 that you say wasn't going on in 2005. Y ou say that 13 understand the biology, what wasinvolved in an
14 mutagenesis and genetic engineering were not being used | 14 infectious cycle, binding to the receptor, entering the
15 for the goa of enhancing a specific AAV function for 15 cdl, trafficking to the nucleus, escaping in the
16 clinical benefit. And so the only difference hereis 16 nuclear pore, un-coding, second strand synthesis, end
17 you're something what was going on in ‘126 first of al 17 transcription and gene expression. We were doing that
18 wasn't being done for clinical benefit? 18 inparallel. Othersweresimply just trying thingsin
19 MS. MORRISON: And objection to the 19 theclinic.
20 form and argumentative. And, again, I'd ask 20 If you remember Terry Flodds (phonetic)
21 counsel to please stop raising her voice. 21 firstclinical trial, there was no promoter in that
22 A. 1think | am saying that correct. 22 cassette. His gene wastoo big to carry a promotor.
23 Q. Okay. 23 The expression came from terminal repeats of AAV, which
24 A. I'maso saying this was not ordinary 24 no one knew they had transcription activity.
25 people skilled in the art. These were extraordinary 25 So there was an example of trying to treat
Page 142 Page 144
1 people skilled in the art, which was why we were the 1 apatient with aterminal disease, with areagent that
2 first to be ableto do this and the only onesto do it. 2 doesn't even have aclassical promotor to express the
3 You can't find another publication during thistime 3 therapeutic transgene.
4 that demonstrates these outcomes. 4 There was a sense of desperateness to get
5 So we're looking at, in my opinion, someone 5 into the clinic, and then there was a community of
6 doing something out of the ordinary, cutting edge, to 6 Mavisand others that were doing systematic molecular
7 find observations to bring back to the rest of the 7 virology on these systems.
8 community and approach to take. If wefailed on all of 8 Q. Soyou agree with methat you at the time
9 that, it would have never gotten published, and 9 were doing single amino acidsin the AAV capsid to
10 everybody would have continued to be using large chunks | 10 change properties of AAV?
11 of capsid swapping in order to map and/or enhance 11 A. Based on Mavis instructions. Without her
12 featuresof AV biology. 12 instructions, we would have |eft with 83 amino acids
13 Q. Okay. So all the statementsin your 13 narrowed down to 36, going through what Nick and others
14 declaration, where you're saying no one was doing this 14 were doing, systematically changing them one by one
15 at the time this selective engineering, this, you know, 15 without any scanning mutants, which was another wreck
16 substitution of single amino acids to enhance function, 16 and check approach.
17 you just mention no one except you was doing it? 17 Q. Wadll, you don't haveto do aanine
18 A. Pretty much. 18 scanning, do you? Y ou can substitute in mutations from
19 Q. Okay. But you didn't mention that you were 19 the other stereotype, which iswhat you say you were
20 doingit. Your statements are much broader. Y ou say 20 doing here. You werelooking --
21 inyour declaration no one was doing it. 21 A. So--
22 A. I'msayingif youlook at the literature, 22 Q. Let mejust finish my question.
23 look at the publications and |ook at what was being 23 Y ou were looking to AAV 1 as guidance for
24 done at that time, you won't find people ordinary 24 which mutationsto makein AAV2?
25 skilled in the art doing what we were doing. 25 MS. MORRISON: Objection to the form.
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1 A. Soredlizethat it was only from the 1 Q. Between serotypes?
2 aanine scanning mutants that we knew which regions to 2 A. Correct.
3 startto look at. So you needed aroadmap before you 3 Q. Youweredoing single amino acid changesin
4 could actually focus. Or you were looking at Ad3 amino | 4 thehope of altering the function of the capsid,
5 acidsto change between 1 and 2, and that was not a 5 correct?
6 feasible approachin any lab. 6 MS. MORRISON: Objection to the form.
7 Q. Waéll, you said you narrowed it down from, 7 Go ahead.
8 you know, the 83 to the 36 based on the sequence 8 A. Wewere -- we were guided to change amino
9 aignments, right? 9 acids, not single amino acids, agroup of amino acids.
10 A.  Sequence amino acids that were different, 10 A group of amino acids got usto regions
11 but technically were still hydrophilic or hydrophobic 11 where we saw biological changes, and only after that,
12 or phosphorylated and so forth. They were being 12 and those studies were published, which a group took
13 dismissed based on let's keep our fingers crossed and 13 intotheclinic. We were systematically saying which
14 hope those are not important. 14 of the five are the most important, or are they all
15 Q. That'snot an aanine scanning, right? 15 important, and from that we ended up deducing that
16 A. No. Prior to that, we were doing alanine 16 guesswhat, we werewrong. There were not five amino
17 scanning mutants. Without Mavis' guidance, we were 17 acids. There wasoneamino acid. And guesswhat, it
18 doing aanine scanning mutants. 18 wasn't swapping one for another. It was actually an
19 Q. Right. Certainly othersin the field had 19 insertion of something that did not exist.
20 done alanine scanning mutants and published it before 20 So we would have never been able to guess
21 2004, correct? 21 to put aninsertion into something that didn't exist
22 A. Yeah, that was the state of the art. 22 before. And then added the one we inserted, we ended
23 Q. Including single amino acid mutations -- 23 up finding out how foolish we were, because we inserted
24 MS. MORRISON: Objection. 24 one that we thought was important because AAV 1 carried
25 MS. TOKER: Counsdl, | would 25 it. But, again, Mother Nature said no, no, no for
Page 146 Page 148
1 appreciate it if you could avoid 1 AAV2, it'snot threonine, it's three other amino acids.
2 interrupting me. 2 Andif you would have tried to guess those three amino
3 MS. MORRISON: I'm really trying not 3 acidsinto an insertion onto a capsid where you didn't
4 to. | apologize. 4 know that an insertion would make a difference, you
5 MS. TOKER: Okay. 5 would have spun your head for many, many yearstrying
6 Q. Othersinthefield, other than you, had 6 to decide which one do you pick and where do you go.
7 done single amino acid alanine scanning mutations, 7 MS. MORRISON: | don't want to
8 right? 8 interrupt you. If there's a place to break
9 MS. MORRISON: Objection to the form. 9 in the next couple of minutes, that would be
10 A. Sayitonemoretime? | know you're 10 great. I'msorry.
11 objecting. 11 MS. TOKER: I'll do one more and then
12 Q. Othersinthefield, besides you, before 12 we can break.
13 2005, had done single amino acid alanine scanning 13 Q. Sointermsof your statement just now that
14 mutationsin the AAV capsid, right? 14 you had no idea how to insert this threonine, right,
15 A. They were doing that, correct. 15 that's not what you said in the '126 provisional, is
16 Q. And had published that, right? 16 it?
17 A. Correct. 17 A. | don't remember which part of the
18 Q. Andyou here were not doing alanine 18 provisiona you'rereferring to.
19 scanning -- 19 Q. Sofirstof al, let'sjust take alook at
20 A. Thisisthefirst time we transitioned, so 20 Figure7, which isagain at the back, I'm sorry,
21 you're correct in your question. 21 there's no identifying way to get there, other than
22 Q. Sointhe'126 provisional, you were not 22 defineFigure 7. I'm sorry the '126 provisional
23 doing alanine scanning, and you were not swapping large | 23 towards the end there's al the figures, and it's
24 domains, correct? 24 Figure7. You haveto passall the really messy
25 A. Correct. 25 looking ones and keep on going.
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A. Seven?

Q. Yeah,it'sactualy --

A. Sorry.

Q. That'sokay, seven. And thisisafigure,

and we can look at the legend, but | think you can see
that thisis afigure that is a sequence alignment of a
portion of the capsid sequences of AAV, right?

A. Correct.

Q. From different serotypes, correct?

A. Correct.

Q. And thetop two serotypesare AAV1 and
AAV2, right?

A. Correct.

Q. Andwe've been talking about the '126
provisional, as comparing AAV 1 and AAV2 and looking at]
differences and making changesin AAV2 to make it look
and act alittle more like AAV 1, right?

MS. MORRISON: Objection to the form.

A. Correct.

Q. Allright. And so let'slook at the
threonine that actually we're talking about, and we can
go back and trace through that thisisin fact the
threonine, but for purposes of this discussion you see
in AAV1, thereis athreonine around amino acid, it's

actually like right after 264 or so in this alignment.
Page 150
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25

in AAV1, whereif you madeit in AAV2, the two
sequences would align at that position, correct?
MS. MORRISON: Objection to the form.

A. Align better.

Q. Align better, right?

A. Correct.

Q. Allright. Sothisisasingle amino acid
insertion in AAV2 from AAV1, right?

MS. MORRISON: Objection to the form.

A. Correct.

Q. And these substitutions and insertions were
being done according to the '126 provisional to enhance
the muscle transduction of AAV2, right?

MS. MORRISON: Objection to the form.

A. Itwasastudy to try to understand
important domains between AAV 1 and AAV 2 related to
muscle.

Q. Thisisnot awholedomain. Thisisa
single amino acid, right?

MS. MORRISON: Sorry, objection to the
form.

A. ltsitsinaregion.

Q. Okay. Sothisisasingleamino acid
insertion from AAV1to AAV2 to try to improve the

muscle transduction of the AAV 2, right?
Page 152
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That thisis athreonine that appearsin AAV1 that does
not appear in AAV 2, correct?

A. Correct.

Q. Andyou can see that the amino acids around
that threonine do align pretty well between the AAV1
and AAV2, correct?

MS. MORRISON: Objection to the form.

A. Thealanineamino acid, which is next to
the serene, which would be next to the threonine does
not align, but other than that, the rest of them are
aligned in some degree.

Q. Youin fact chose to mutate that alanine
because it doesn't align here, right?

A. 1 would have.

Q. Youdidinthis'126, okay? Yes? Wecan
look, but do you have any reason to doubt that?

MS. MORRISON: Objection to the form.

A. That was our wreck and check approach.

Q. Okay. So, again, wreck and check is
looking at AAV 1, seeing where the amino acid sequence
differs and making those mutationsin AAV2 to look a
little more like the AAV 1 sequence, right?

A. Correct.

Q. Allright. And so thisthreonineis not
widely out of the blue. Thisthreonineisan insertion

Page 151

MS. MORRISON: Objection to the form.
A. Letmejustexplainit. ThisistheHl
loop, it'saloop, and so | would call it adomain,
because it's not partnered in the beta barrel sheet.
It'sgot aloop. Soit'sthe loops and some of them
the sizes were different, and some of them the loops
are not the same size.
MS. MORRISON: Counsdl, isit agood
time for lunch?
MS. TOKER: I'm going to ask one more
question.
MS. MORRISON: Okay. You said one
more question almost ten minutes ago.
MS. TOKER: | didn', actualy. |
said a couple more.
THE WITNESS: I'm okay. | want to
finish this. So there's clarity in what's
going on here, if you don't mind.

BY MS. TOKER:
Q. Thank you, Dr. Samulski, | appreciate that.
A. No problem.
Q. Let'sjust look also at page 4 of the '126,
and | promise | won't keep you much longer, and we can
get lunch.
A. BeforeweleavetheFigure7 --
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1 Q. Yeah. 1 AFTERNOON SESSION
2 A. | wanttosimply bring to your attention 2 THE VIDEOGRAPHER: Thetimeis 2:06.
3 thethreonine and AAV1, the threonine and the AAV 1. 3 We're on the record.
4 Q. Yes, that's the one we were talking about, 4 BY MS. TOKER:
5 right? 5 Q. Welcome back, Dr. Samulski, from lunch. 1
6 A. Right. Whenwe put anendto AAV2, asl 6 will let you maybe finish chewing your chocolate.
7 mentioned to you, that was the only amino acid that 7 But | can ask you to look at a page while
8 made adifference. And when we putin 20 amino acids, 8 you're chewing, so I'll do that, but | won't expect you
9 there were three others. So based on that logic, I'm 9 toanswer yet.
10 just curious what would happen to AAV 1 if you took the | 10 So | want to look, again, at the '126
11 threonine out? 11 provisional Exhibit 1059.
12 Q. Good question. But not what | can explore 12 A. Okay.
13 inthis deposition right now. Maybe at the break or at 13 Q. Letmeknow -- you'reall done? Okay.
14 theend of the day. 14 A. I'mready.
15 A. Removing the threonine makes AAV1 the 15 Q. Let meask you, did you speak with your
16 strongest muscle capsid it's ever been. It's 16 counsd during the luncheon?
17 completely contrary to everything we described and 17 A. No.
18 discussed in here. 18 Q. Not about the substance or anything about
19 Q. That'sinteresting. But let's go back to 19 this deposition?
20 what you knew at the time in 2004, and that's on page 20 A. No. No. No.
21 4. And| want to look at -- so thisis-- | just want 21 Q. Okay, good. Let'stakealook at page 9 of
22 tolook at the legend to Figure 5, and we can look at 22 the'126 provisional, Exhibit 1059. You have a
23 Figure5, but I'm mostly interested in the legend, 23 definition of tropism here at the top of the page. Do
24 which sighsthe threonine insertion at position 265 is 24 you seethefirst sentence, it says the term tropism as
25 responsible for the majority of the enhanced muscle 25 used herein?
Page 154 Page 156
1 tropismof 2.5. Do you seethat? 1 A.  Um-hum.
2 A. Yes 2 Q. Okay. Itsays: Theterm tropism, as used
3 Q. Sothat 2.5isthe mutant that we have been 3 herein, refersto preferred entry of the virusinto the
4 talking about, that you or your company took to the 4 cell, optionally and preferably followed by expression,
5 clinic, right, the 2.5, right? 5 e.g., transcription and optionally translation of
6 A. Correct. 6 sequences carried by the viral genome in the cell,
7 Q. Andyou're saying here that although there 7 e.g., for arecombinant virus, expression of the
8 were several mutationsinthe 2.5 -- in AAV2.5, the 8 heterologous nucleotide. Do you see that?
9 '126 provisional saysthat that threonine insertion 9 A. Yes
10 that wejust looked at in Figure 7 was responsible for 10 Q. Okay. Sothat'spage9, lines1to 4,
11 the majority of the enhanced muscle tropism of this2.5 11 right?
12 variant, correct? 12 A. Correct.
13 A. Correct. 13 Q. Okay. And so thisdefinition of tropismis
14 Q. Okay. Sothissingleamino acid insertion 14 aso different from the one that you gave in your
15 iswhat the '126 provisional is saying was responsible 15 declaration, in that it allows for inclusion in the
16 for transferring the enhanced, or at least some of the 16 definition of expression, right, entry and then
17 enhanced muscle tropism of AAV oneinto AAV2? 17 optionally and preferably expression of the transgene
18 MS. MORRISON: Objection to the form. 18 or the genes carried by the virusin the cell, right?
19 A. Correct. 19 MS. MORRISON: Objection to the form.
20 MS. TOKER: Okay. Lunch. 20 A. Thisonestill is accurate with respect to
21 THE VIDEOGRAPHER: Thetimeis1:12. 21 theentry steps. It'sthe virusinto the cell.
22 We're off the record. 22 With respect to expression, you can control
23 (Luncheon recess.) 23 tropism by having a muscle-specific promotor or a
24 (Continued on next page.) 24 neuronal-specific promotor, but that wouldn't have
25 25 anything to do with the viruses' tropism.
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1 So in this setting, where it says optimally 1 A. No. That'snot correct.
2 preferably following expression, it hasto be a 2 Infectivity is different than expression.
3 ubiquitous promotor, so it's not influencing the 3 Infectivity are the steps that carry out the virus
4 tropism of wherethevirusis at play. 4 getting all the way to the step of un-coding and
5 Does that make sense? 5 transcription. That would be an infectious
6 Q. I'mnot entirely sure. | think my question 6 infectivity.
7 isalittlesimpler. It says: Theterm tropism here 7 Expression can be any byproduct of
8 caninclude expression of the viral genomein the cell, 8 transcription, microRNA, tissue-specific expression,
9 right? 9 antisense, that wouldn't be related to the virus or the
10 A. AndI'm make adistinction between 10 tropism. That would be your transgene cassette.
11 translation and expression to that can be artificially 11 So there should be a clear distinction
12 controlled by the promoter to imply atropism, but it's 12 between the cargo and how the cargo defines tropism and
13 not -- imply aviral tropism, but it's not the virus 13 thevirusand how the virus defines tropism.
14 that'stropic, it's the promotor. 14 In this case, tropism is dependent on the
15 Does that make sense? 15 virus, which is step one and two by an entry. Again,
16 Q. Wadll, in your Haberman paper, you suggested 16 it toggles over to the transgene, which is the cargo,
17 that the promotor did affect the tropism. 17 todefinetherest of the tropism, that's being
18 A. The promotor was influencing the tropism, 18 referred to astropism.
19 not thevirus. 19 Q. Youdidinyour declaration say that
20 Q. Okay. Sothisdefinition, again, it may be 20 expression isnot part of tropism, right?
21 correct in your mind, but it's different from what you 21 MS. MORRISON: Objection.
22 saidinyour declaration, right? 22 BY MS. TOKER:
23 MS. MORRISON: Objection to the form. 23 Q. Yousaid expression is part of infectivity,
24 Go ahead. 24 right?
25 A. No--yeah, | would say no again, because 25 MS. MORRISON: Objection to the form.
Page 158 Page 160
1 if youread it refersto preferred entry into -- of the 1 Go ahead.
2 virusintothecell. Sothat still requiresthefirst 2 A. No. You might need to go back and look at
3 stepsof virus binding and entry, which is my 3 those, if you feel the need.
4 definition of tropism. 4 Q. Sure. Wecan turn to page 22 of your
5 After that entry, the rest of this can be 5 declaration, paragraph 38, where you say in the middle
6 modified by promoters, trandation and other elements 6 of the paragraph: Infectivity, on the other hand,
7 that are not related to the virus. 7 generaly refers to the steps that occur after the AAV
8 Q. Inyour declaration, you classified that as 8 vector reaches the cells of intake, i.e., intake of AAV
9 infectivity, right? 9 vector, into the cell translocation to nucleus and the
10 A. Yeah, that would beinfectivity. 10 expression of the gene of interest, right?
11 Q. But hereyou don' classify it as 11 A. Correct.
12 infectivity. You classify it as part of tropism? 12 Q. So hereyou include expression of a gene of
13 MS. MORRISON: Objection to the form. 13 interest under infectivity?
14 Go ahead. 14 A. Sol'mmaking adistinction. Expression,
15 A. Again, | don't -- it'smaking adistinction 15 if it'snot driven by a specific promoter that
16 here. Theterm Tropism, asused herein, it's not 16 determinestropism.
17 referringtoit astropism, as| described it, but it's 17 Q. Firstof al, you don't say that in the
18 modifying the tropism, as| described it. And that 18 declaration, right?
19 tropism, as modified, is beginning to allow expression 19 A. No. It'sunderstood that if you go into a
20 and transcription and other activities of the virus 20 cell asavirus, the virus promoters would be
21 infection help define the tropism. 21 promiscuousin those cells. When you target the gene
22 Q. Inyour declaration, you distinguish 22 therapy, you're now using transgene cassettes where
23 tropism and infectivity, and you classified expression 23 you're designing the promoters. They may or may not be
24 aspart of infectivity. Here you'reincluding 24 specific for the cell where the virus has tropism for.
25 expression in tropism. 25 So once again, the AAV that is being
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1 described could go into muscle and brain at the same 1 Q. I waslooking at the paragraph right before

2 time but only expressed in muscle because the tropism 2 that that was talking about a mutation in AAV2.

3 and the promoter determinesthat. The only expression 3 A. | wasreading the paragraph below that was

4 you seeisthe expression in the cell that that 4 the717s.

5 promoter is specific for. 5 Q. Noproblem. The717sarein different AAVs

6 So you have to be careful if you start 6 if youlook, and | wasjust starting with the AAV2

7 making generic comments about my definitions, andthen | 7 position.

8 referring to the -- what are we in? 8 A. Okay. My bad.

9 Q. The'126? 9 Q. Noproblem. Just take aminute, and let me
10 A. The'126. 10 know when you've looked at that paragraph on AAV 2.
11 Q. Soyou haveadifferent definition herein 11 A. Okay.

12 the'126 than you just defined in your declaration? 12 Q. Okay. Sotheonel'm taking about isthe
13 A. | think it says"the term tropism used 13 '126 provisional describes an AAV 2 mutant containing an
14 herein." Soit'saready making aclear distinction 14 amino acid substitution at position 716 in the capsid,
15 that it'sdifferent. Soyou'rerightinsayingit's 15 correct?
16 different than the one I'm declaring. 16 A. That'swhat it says.
17 Q. Okay. Now, let'stake alook at, still in 17 Q. | want to skip over the paragraph that you
18 the '126 provisional that we've been looking at, let's 18 werelooking at, it saysthat in 17, and 18 and 19, and
19 take alook, please, at page 18, and I'd like to look 19 gotoline 20 that beginsin particular aspects of the
20 around -- 20 embodiments described in the previous two paragraphs.
21 A. Declaration or the -- 21 Let meknow. It'satline20. Do you seethat?
22 Q. Sorry, the 126 provisional, Exhibit 1059, 22 A. Yeah.
23 and I'mlooking at page 18. 23 Q. And sowe're now talking about -- so the
24 A. Okay. 24 paragraph we looked at before istalking about asingle
25 Q. Okay. | wanted to look at the second 25 amino acid substitution at position 716 in AAV 2,
Page 162 Page 164

1 paragraph on page 18, beginning the invention also 1 correct?

2 provides. Do you seethat? 2 A. Correct.

3 A.  Um-hum. 3 Q. And this paragraph, starting at line 20, is

4 Q. Itsays: Theinvention also providesa 4 going to talk about specific substitutions at that

5 chimeric virus vector comprising achimeric AAV2 5 position, agreed?

6 capsid, comprising an amino acid substitution, and 6 A. Agreed.

7 amino acid position 716 in the AAV 2 capsid subunits or 7 Q. Andsowhat it saysisin particular

8 at the corresponding position in an AAV2 capsid that 8 aspects of the embodiments described in the previous

9 has been modified to comprise non-AAV 2 sequencing. 9 two paragraphs, meaning one of them isthis position
10 Do you see that? 10 716in AAV2, the substitution is a substitution of an
11 A. Yes 11 amino acid that cannot be phosphorylated for an amino
12 Q. Allright. Sowe talked before about the 12 acid that can be phosphorylated, e.g., threonine.

13 threonine exception. Now we're talking about a 13 Do you seethat?

14 different mutation in AAV 2 that's being described, 14 A. Yes

15 correct? 15 Q. Soherethey're describing a single amino
16 A. Correct. 16 acid substitution in the AAV capsid that consists of
17 Q. Andthismutationisan amino acid 17 substituting in an amino acid that is not

18 substitution at position 716? 18 phosphorylatable in place of an amino acid that is
19 A, T717. 19 phosphorylatable, such as threonine, correct?

20 Q. Wheredoyou see 717? 20 A. Correct.

21 A. Inthe other embodiment, the invention 21 Q. That'ssort of what Dr. Snowdy did. He
22 providesachimeric -- I'm sorry. Arewe on the same 22 substituted an amino acid that could not be

23 page? 23 phosphorylated at position 181 for an amino acid that
24 Q. Isitokay if | clarify? 24 could be phosphorylated at that position, correct?
25 A. Sure 25 MS. MORRISON: Objection to the form.

Page 163

Page 165

42 (Pages 162 - 165)

Veritext Lega Solutions

Caendar-CA @veritext.com 866-299-5127

Sarepta Exhibit 1063




1 A. That's correct. 1 phosphorylated, such as threonine, correct?

2 Q. Andif you look at thelast sentence in the 2 MS. MORRISON: Objection to the form

3 paragraph we werejust looking at, so starting at line 3 of the question.

4 25, it says one particular chimeric virus. So now it's 4 A. Soit meansthere hasto bea

5 getting even more specific, right? We talked about 5 phosphorylated form there in order to choose to put one

6 having asubstitution at position 716. We talked about 6 inthat can't be phosphorylated.

7 the position being one where you substitute in a 7 Q. Right. Agreed?

8 nonphosphorylatable amino acid in one that can be 8 A. Butif there's not a phosphorylated form

9 phosphorylatable. And down at the bottom here it says: 9 there, you would not put something in that cannot be
10 A particular chimeric virus comprises an asparagine 10 phosphorylated.
11 substitute at this position into the capsid subunit. 11 Q. Fair enough. But if thereisa
12 Do you seethat? 12 phosphorylatable amino acid, such as threonine at
13 A. Yes 13 position 716 of AAV 2, this sentence at the end thereis
14 Q. Andsothisisdescribing an AAV2 capsid 14 saying substitute it in -- substitute in an asparagine
15 with asingle amino acid substitution, and the 15 to replace that threonine at position 716, correct?
16 substitution is specifically an asparagine being 16 MS. MORRISON: Objection to the form.
17 substituted in in place of a phosphorylatable amino 17 A. Itgivesyou ten options.
18 acid that was the original, correct? 18 Q. And then it chooses one?
19 MS. MORRISON: Objection to the form. 19 A. Andthenit saysout of ten, here's one
20 A. Sayitagain? 20 particular one.
21 Q. Not aproblem. 21 Q. And the one particular oneis putting in an
22 So thislast sentence is describing an AAV2 22 asparagine to replace the threonine, right?
23 capsid mutant in which position 716 -- in which at 23 A. That'sthe onethat's chosen, yeah.
24 position 716, an asparagine has been substituted in at 24 That's the one that was chosen as a
25 that position, right? 25 particular one, asparagine, out of ten.

Page 166 Page 168

1 A. I'mlistening. 1 Q. Yeah, soit chose that one out of ten,

2 Q. Doyouagreesofar? 2 right?

3 A. Wil I'm confused between the previous two 3 A. Yeah

4 paragraphs. The substitution of an amino acid that 4 Q. Okay. And thenyou're aware that

5 cannot be phosphorylated for an amino acid that can be 5 Dr. Schaffer is suggesting to substitute in an

6 phosphorylated, example, threonine. And then it says 6 asparagine for athreonine, correct?

7 dternatively, substitutions can be serine, tyrosine, 7 A. Thatismy understanding, yes.

8 glycine, danine, proline, sering(sic), blah, blah, 8 Q. Let'slook at the next paragraph, the last

9 blah, blah, blah into the capsid subunit. One 9 paragraph on page 18.
10 particular chimeric virus comprises an asparagine 10 So now it's discussing a different position
11 substituted at the position into the capsid subunit. 11 or different region of the AAV2 capsid. Inthis
12 So basically puts any and every possible 12 paragraph, starting at position 28, it's discussing
13 scenario at that position. 13 positionsin the sort of 400 range, around 450.
14 Q. Let'sgo back, because | don't think so. 14 A. Uh-hum.
15 So the very last sentence says that one 15 Q. Agreed?
16 particular virus, okay, so let me just back up. 16 A. Correct.
17 We started at paragraph at 17 with an AAV2 17 Q. Andsoit says-- and the last sentence of
18 capsid with asingle amino acid substitution at 18 page 18, so that's lines 32 through 34 -- 35, sorry,
19 position 716, agreed? 19 let mecount, 32 through 35, it says. In particular
20 A. Correct? 20 embodiments, the substitution is a substitution of an
21 Q. Thenonline 20, it saysthat -- well, to 21 amino acid that cannot be phosphorylated for an amino
22 get alittle bit more specific, that substitution at 22 acid that can be phosphorylated, e.g. with threonine,
23 position 716 is of a particular type. It's of the type 23 right?
24 where you're substituting in an amino acid that cannot 24 A. Correct.
25 be phosphorylated for an amino acid that can be 25 Q. Soit'ssort of repeating the disclosures
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that we just went through with respect to position 716,
but now it's talking about making the same kind of
substitution, meaning substituting an amino acid that
cannot be phosphorylated for an amino acid that can in
this different region of the AAV2 capsid, correct?

A. Right. It gets eight examples of whereit
could be: 447, 448, 449, 450 and 451. Soyou havea
basket of opportunities to insert something, and it's
requesting that they go from threonine, which can
de-phosphorylate it back to nonphosphorylated amino
acids, and then it draws attention to asparagine,
that's one of particular.

Q. Right. So, again, and it also draws
attention to position 450, because it says on page 19
at line 3, e.g. substitution of the threonine at
position 450 and AAV 2, right?

A. Itsaysthat.

Q. Soit'sdrawing attention to position 450
in AAV2 wherethereisathreonine. Thenit saysin
the last sentence: One particular chimeric virus
comprises an asparagine substituted at this position,
meaning 450, for example, into the capsid subunits,
correct?

A. Correct. But| wouldn't leaveit alone,

because in the next paragraph it says. A chimeric
Page 170
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asparagine substituted at this position into the capsid
subunits. That'slines 3 to 5 on page 19.

A. Yeah, from that position, it draws
attention to that.

Q. Tothat, meaning to substituting
asparagine --

A. At 450.

Q. --right? And that was the same as we saw
at position 716, correct?

A. Correct.

Q. Allright. Now, let'stake alook at,
please, at page 15 of the '126 provisiona. So the
same document we've been looking at, Dr. Samulski, but
back to page 15.

So if you look on page 15 at around line

19, there's a sentence that begins. The invention
further provides chimeric virus vectors comprising a
chimeric AAV capsid, comprising a selective amino acid
insertion and/or substitution selected from the group
consisting of. Do you see that?

A. Yes

Q. Andthenthere'salist. It'salist that
makes up this group, and it says that, you know, you
can pick any one of these. And so option D at the very

bottom it says. A selective amino acid insertion
Page 172
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capsid with a position 454, 455, 56, 57, 58, and then
it draws attention to a specific position 457, and
basically goes through the same thing again.

Q. Except thereit's substituting an
asparagine for a glutamine, right?

A. Glutamine.

Q. Weretaking -- let's focus on we've got
position 450 and position 716, or the '126 provisiona
saysit draws attention, as you say, to substituting
the threonines at those positions with asparagine,
right?

A.  With nonphosphorylated amino acids, of
which asparagine is chosen as one.

Q. Yes, which asparagineis called out as one
particular mutant in this case, right?

MS. MORRISON: Objection to the form.
BY MS. TOKER:

Q. Fair enough?

MS. MORRISON: Objection to the form.

A. |think it ends up saying it represented
embodiment, and then asparagine is substituted in the
capsid subunit.

Q. Wall, that's the paragraph we weren't
looking at. | waslooking at the one above where it

says:. One particular chimeric virus comprises
Page 171
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and/or substitution that resultsin an amino acid
substitution at amino acid position 716 in the AAV2
capsid subunits or corresponding change in other AAV
capsids. Do you see that?

A. Yes

Q. That'sat position 716 that we have just
been talking about in the AAV 2, correct?

A. Correct.

Q. And then part E on the next page, page 16,
says. A selective amino acid insertion and/or
substitution that results in an amino acid substitution
at amino acid positions 447 to 453, e.g. position 450,
in the AAV2 capsid subunits or corresponding change in
AAYV capsid, right?

A. That's correct.

Q. Thatiscalling out that position 450 that
we were talking about before, right?

MS. MORRISON: Objection to the form.

A. That does, in addition to 457.

Q. Right. And it mentionsthat the selective
amino acid substitution could be at position 450 in
particular, correct?

A. It's457.

Q. Right. And at the bottom, at the end of

thelist, it says: Wherein, the chimeric virus vector
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1 has enhanced transduction and/or an altered 1 includes what you call selective amino acid
2 immunological profile, as compared with the parent rAAV | 2 substitutions at position 716, and then another one at
3 vector, right? 3 position 450, where they -- afact of the substitution
4 A. That'swhat it says, correct. 4 isenhanced transduction as compared to the original
5 Q. Right. Soit'ssaying herethat the 5 AAV2.
6 invention described in this'126 provisional includes 6 A. Theparent recombinant AAV. Soisthat 2,
7 making single amino acid substitutions at positions 7 the parent?
8 such as 716 and 450 wherein the mutant has enhanced 8 Q. Widl,inthiscaseitis, becauseit
9 transduction compared with the parent, correct? 9 classifies position 716 in the AAV2 capsid, and
10 MS. MORRISON: Objection to the form. 10 position 450 inthe AAV2 capsid.
11 BY MS. TOKER: 11 A. Theway you read that, that would be
12 Q. Sorry. | didn't-- | didn't hear an 12 accurate.
13 answer. 13 Q. Okay. Now, let'slook at page 56 of the
14 A. Yeah, | waswaiting for you to say it 14 '126 provisional.
15 again. 15 A. 267
16 Q. Oh, sorry. | wasjust saying that soin 16 Q. 56, I'msorry, 5-6. Position -- page 56 of
17 thispart that we were just looking at on pages 15 to 17 the'126 provisional.
18 16, theinventors are saying that their invention 18 A. Okay.
19 includes an AAV2 capsid with asingle amino acid 19 Q. Allright. And these arethe claimsin the
20 substitution at position 16(sic) where the mutant has 20 '126 provisional, and I'd like to look at the claim
21 enhanced transduction compared with the parent virus, 21 number 57. Do you see that?
22 parent vector, agreed? 22 A. Yes
23 MS. MORRISON: Objection to the form. 23 Q. Andsothat claimsays: A chimeric virus
24 | think you said position 16? 24 vector comprising -- and then it hasan A and aB; the
25 MS. TOKER: | meant to say position 25 A isarecombinant adeno-associated virus, rAAV genome;
Page 174 Page 176
1 716, | apologize. 1 and B, achimeric AAV capsid comprising a selective
2 Q. Do you want meto repest it once more? 2 amino acid insertion and/or substitution that results
3 A. Please. 3 inanamino acid substitution at amino acid position
4 Q. Thirdtimeisacharm. 4 450inthe AAV2 capsid subunits or corresponding change
5 So the inventors of the '126 provisional, 5 inother AAV capsids. Wherein, said chimeric virus
6 of which you are one of these inventors, say that the 6 vector has enhanced transduction, as compared with the
7 invention includes an AAV 2 capsid mutant with asingle 7 parent rAAV vector. Do you seethat?
8 amino acid change at position '716 wherein that mutant 8 A. Yes
9 has enhanced transduction as compared to AAV 2. 9 Q. Sothisclaim isdescribing a mutant AAV?2
10 Do you agree? 10 with asingle amino acid substitution at position 450,
11 MS. MORRISON: Objection to the form. 11 where the mutant has enhanced transduction compared
12 Apology. 12 withtheorigina AAV2?
13 A. Compared with the parent, AAV -- 13 MS. MORRISON: Objection to the form.
14 recombinant AAV vectors that were -- what am | missing | 14 A. |thinkit'salittle bit broader amino
15 here? 15 acid insertion and/or substitution. So it could be an
16 Q. Yeah, I'mjust -- I'm not trying to make 16 insertion and a substitution or insertion or a
17 this-- I'mjust trying to say, this part is saying 17 substitution.
18 that the invention includes single amino acid 18 Q. Sure. My question -- | should have
19 substitutions at position 716 or position 450, wherein 19 probably clarified.
20 the mutant has enhanced transduction as compared to the | 20 This claim, one of the thingsthat it is
21 origina AAV2. 21 describing is mutant AAV 2, with asingle amino acid
22 A. Andthesearebased on AAV1, 6 and 7 22 substitution at position 450, is where this mutant has
23 serotypes. 23 enhanced transduction as compared with the original
24 Q. Wadll, hereit'sjust saying that the 24 AAV2?
25 invention includes -- | mean, sure, but the invention 25 A. Correct.
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1 Q. And then werejust going to look down some 1 went through, right?
2 more. Areyou familiar with the idea of a dependent 2 A. Correct.
3 claim versus an independent claim from al of your 3 Q. It'snow saying the chimeric virus vector
4 patents, Dr. Samulski? 4 of claim 57, wherein, the chimeric virus vector
5 A. Sol would benefit from arefresher, but | 5 comprises achimeric AAV2 capsid comprising an amino
6 know from the word itself it's dependent on the prior 6 acid substitution at amino acid position 450 in the
7 claim or something to that effect. 7 AAV2capsid. Do you seethat on claim 59?
8 Q. Okay. And let meknow, I'll try to refresh 8 A. Yes
9 your recollection, which is that the dependent claim 9 Q. Allright. Soclaim 59 islimiting clam
10 includes everything in the independent claim and then 10 57 to having to be a chimeric AAV2 capsid, right?
11 adds something onto it, an additional limitation. 11 MS. MORRISON: Objection to the form.
12 Does that sound like what you're familiar 12 BY MS. TOKER:
13 with? 13 Q. Right?
14 A. Yeah, that makes sense. 14 A. Inthe AAV2 capsid, that'swhat it says.
15 Q. Okay. Sothenlooking at these, right, you 15 Q. Andthenit hasto also be an amino acid
16 can seethat claims -- we're just going to be looking 16 substitution, as opposed to an insertion.
17 at 58 through 61, okay. So we're not going to look at 17 MS. MORRISON: Objection to the form.
18 62, which starts another claim at the bottom. 18 BY MS. TOKER:
19 But you can see that 58 depends on 57; 59 19 Q. Correct?
20 depends on 57; then 60 depends from 58; and 59 and 61 | 20 A. That'swhat this says, an amino acid
21 dependsfrom 60. Sothisisall sort of abunch of 21 substitution.
22 dependent claims, al depending in different ways from 22 Q. Andthenif welook at 60 now, 60, you
23 theindependent claim, correct? 23 know, depends from either 58 or 59, but since we're
24 A. Understood. 24 looking at 59, the chimeric virus vector of claim 59,
25 Q. Okay. Sowe canwalk through the whole 25 wherein the substitution is a substitution of, and then
Page 178 Page 180
1 thing, but I'll just start -- let's just see how, at 1 itlistsawhole bunch of things: Serine, tyrosine,
2 least claim 58, narrows it down and sort of how we get 2 glycine, aanine, proline, valine, leucine, isoleucine,
3 downto 61. 3 asparagine or glutamine for threonine, right?
4 So 58, sorry, 59 talks about the chimeric 4 A. Right.
5 virus vector of 57, right? Wherein the vector 5 Q. You have this mutant AAV2 with single amino
6 comprisesachimeric AAV2 capsid comprising an amino 6 acid substitution at position 450, and you could be
7 acid substitution at amino acid position 450 in the 7 substituting in any of these listed amino acids for the
8 AAV2capsid. Do you seethat? 8 threonine that already exists at that position 4507
9 A. Yes 9 A. If threonineis at that position, correct.
10 Q. Sothisdependent claim limitsit. You 10 Q. Ifitis, that'swhat we're substituting,
11 mentioned before that the 57 claim was broader in the 11 correct?
12 senseit could have an insertion and/or substitution, 12 A. Correct.
13 right? 13 Q. And then claim 61 now as a furtherance
14 MS. MORRISON: Objection to the form. 14 says. The chimeric virus vector of claim 60, which we
15 A. Yes, thisone has to have anon-AAV?2 15 just read, wherein the substitution is a substitution
16 sequence. 16 of asparagine for threonine, correct?
17 Q. Wadll, I'm actually looking at 59, sorry. 17 A. That'swhat it says, correct.
18 A. 59 18 Q. Okay. Soif thereis-- and we'll look if
19 Q. Sorry, let's go back one second. | didn't 19 thereisathreonine at position 450 in AAV2, this
20 mean to confuse you. 20 claim 61 isdescribing asingle amino acid substitution
21 59 and 58 both depend from the independent 21 wherethat threonine at position 450 is replaced with
22 claim, but | was focusing on 59, okay. So let'sgo 22 an asparagine, right?
23 back to that. 23 MS. MORRISON: Objection to the form.
24 So 59 says the chimeric virus vector of 24 A. That'swhat it says.
25 claim 57, so that's the independent claim that we just 25 Q. Okay. Now, let'stake alook at Figure 1B,
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1 | think we looked at that before in the '126 1 Q. AndlI'll giveyouahint. Theresabig
2 provisional. Sowe're staying with that, and we're 2 old arrow right on top of it, but we can count if you
3 going to turn to Figure 1B towards theend. And what | 3 want. There'salarge arrow that points down near the
4 wanttodoislook at thisfigure and take alook at 4 end of thefourth line. And the number on the top says
5 thepositions. We have been discussing position 450 in 5 456, right, but that appliesto the AAV 1 numbering, not
6 AAV2and position 716 in AAV2, okay, Dr. Samulski? 6 AAV2numbering, fair? The numbers on the top?
7 A. Yes 7 A. Correct.
8 Q. Areyouthere? 8 Q. Yes, okay. Sodo you agree, from your
9 A. Yes 9 counting, that we're looking where the large arrow is,
10 Q. Andyou see, | think we briefly talked 10 right near the number 456, we're looking at the
11 about this before, thisis an aignment of the capsids 11 threonine at positions 450 in AAV2?
12 of AAV1and AAV2, correct? 12 A. Correct.
13 A. That'scorrect. 13 Q. Andyou can see that the corresponding
14 Q. Andjust so wedon't get too confused, the 14 amino acid in AAV 1 is asparagine, correct?
15 numbering of the capsid is alittle bit different 15 A. Correct.
16 between the two because, you know, they don't always 16 Q. Allright. Soal of the disclosureswe
17 have exactly the same number of amino acids, right? 17 looked at, where it was singling out, substituting in
18 A. Right. The AAV1 hasan insertion at 65, 18 asparagine, asparagine was chosen there and singled out
19 and AAV2 doesn't. Soyou haveto adjust it by assuming | 19 because that's the corresponding amino acid in the
20 that that insertion doesn't trick all the other amino 20 AAV1,right?
21 acidsto bein adifferent location. 21 A. Correct.
22 Q. Right. And sothe numbering of AAV1 and 22 Q. Andthis'126 provisional islooking to
23 AAV2, whileit starts out the same, right, you know, 23 import some of the properties of AAV1into AAV2?
24 it's beginning the line, you can seethat it starts out 24 A. Correct.
25 with both start with one, in the second line both have 25 Q. Allright. Soit'slooking into the
Page 182 Page 184
1 115, inthe third line both have 229, by the fourth 1 sequence of AAV1, and in particular to importing that
2 lineyou can seethat AAV1is starting at amino acid 2 asparaginein place of the threonine AAV 2 to improve
3 343, and AAV2isstarting at amino acid 342, right? 3 the muscle transduction of AAV2?
4 A. Correct. 4 MS. MORRISON: Objection to the form.
5 Q. Andthat'sjust because, asyou said, there 5 A. It'spointing to that, and that was an
6 was one extraamino acid that that threonine we talked 6 example used, but it actually mentioned multiple amino
7 about before, right, in AAV1 and AAV2 doesn't have, 7 acidsin that area450, 451.
8 correct? 8 And if you look next to the threonine, it's
9 A. Correct. 9 next to the -- you see there's a phenylalanine there,
10 Q. Allright. Soif welook, let'slook at 10 and there'saboveit, it'sadifference. Sothere'sas
11 position 450. And | just wanted to go through that, 11 much of achange between the next amino acid in 1 and
12 because the numbering is slightly different. And when 12 the amino acid in AAV2, that the 450 example would not
13 wetalk about position 450 and position 716, that's the 13 supersede any of the other options, in my opinion.
14 numbering in AAV2, agreed? 14 Q. Iwasjusttalking about what was called
15 MS. MORRISON: Objection to the form. 15 outinthe'126 -- we looked at how it was called out
16 Q. Wadll, I just mean that in everything we 16 to substitute asparagine, right?
17 talked about so far, when they say, you know, 17 A. Inthat example. Inthat example.
18 substitute in position 450 of AAV2 and substitute in 18 Q. Andinfact, there'sabigold arrow, right
19 position 716 of AAV2, that's the numbering of AAV2, 19 therein that spot, right, in this figure, to call
20 correct? 20 further attention to it?
21 A. Correct. 21 A. Inthat figure, correct.
22 Q. Okay. Sowe need to find first position 22 Q. Allright. And now let'slook at position
23 450in AAV2, right? 23 716in AAV2. Andthat'sinthelast line. And, again,
24 MS. MORRISON: Objection to the form. 24 the numbering is slightly different for the same reason
25 A. Correct. 25 between AAV1and AAV2. But if you look near the number
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1 720, there's another big arrow that points to threonine 1 andfound out oh, gee, this was not an optimum change.
2 716in AAV2. Do you seethat? 2 It should have been aspartic acid, glutamic acid and
3 A. 1do. 3 phenylaanine.
4 Q. And once again, the corresponding amino 4 So | think trying to draw astrong
5 acidin AAV1isasparagine, right? 5 conclusion that one would do that, one has the option
6 A. Correct. 6 todo that, but | don't think it would infer the
7 Q. Sowith thedisclosures about substituting 7 positive outcome that we're looking for, because we've
8 in asparagine for threonine at position 716 is also 8 seen so many examples where it's gone in the opposite
9 being done because asparagine is the corresponding 9 direction.
10 amino acid in AAV1, correct? 10 Q. Just to be clear, when you talked about the
11 A. Inthisexample, correct. 11 changesthat Snowdy made to the three
12 Q. Yes. Andweread earlier that in the '126 12 nonphosphorylatable amino acids, right, there were no
13 provisional, that it discloses that one of the reasons 13 negative conseguences from changing the
14 for making this substitution is that threonineis 14 phosphorylatable amino acid to a nonphosphorylatable
15 phosphorylatable and asparagine is not, correct? 15 amino acid?
16 MS. MORRISON: Objection to the form. 16 A. Correct.
17 BY MS. TOKER: 17 Q. Thereweretwo that had no effect at all?
18 Q. Correct? 18 A. Correct.
19 A. That'scorrect. 19 Q. And athird that enhanced function?
20 Q. Andsotheideahere, whichissimilar to 20 A. Correct.
21 theresultsin Snowdy'sthesis, isthat substituting in 21 Q. Okay. So therewasno bad effect in
22 anonphosphorylatable amino acid for a phosphorylatable | 22 Snowdy --
23 amino acid in the AAV capsid can enhance transduction | 23 A. But--
24 of the AAV serotype? 24 Q. Just let mefinish the question. | promise
25 MS. MORRISON: Objection to the form. 25 | will let you answer.
Page 186 Page 188
1 A. Sol think you're making an assumption that 1 There was no bad, no negative effect that
2 achangeisgoing to be an enhancement and not a 2 wasfound from substituting in nonphosphorylatable
3 detriment. And | think in Snowdy's example, we also 3 aanine for phosphorylatable serine and threonine,
4 saw where he changed the amino acid, it had a negative 4 correct?
5 effect. 5 MS. MORRISON: Objection to the form.
6 And here you have two locations you're 6 A. Sointhat example, the answer wasyes. If
7 trying to choose, and you -- the one skilled in the art 7 you take thereference that | think we used in the
8 ismaking the assumption that if | change one or both 8 thesis of John, Jen and Jan, there are two amino acids
9 of them, they're going to end up being positive effect. 9 at position 11, 12 of the teanogen(sic), where when one
10 But | think we learned our lessons multiple times that 10 was changed, it had no effect, and the other one downed
11 it'sadangerous game to play, the assumption that that 11 theactivity 84 percent.
12 will end up with a positive or negative effect. 12 So it was, again, unpredictable what would
13 If you look at the 720 location that Mavis, 13 bethe outcome.
14 who directed us to change that amino acid that wasin 14 So between proteins and between structures
15 AAV1totheamino acid into AAV2, that change, which | 15 and between serotypes, | don't think there's aguiding
16 was obviously very different between the two amino 16 principle of onerulefollows-- al follow the same
17 acids, failed to make a difference in the enhancement 17 rule. | don't know if that makes sense or not.
18 of muscle transduction. 18 Q. Sure. | wasjust clarifying that when you
19 So thereis a clear example of the wreck 19 had said there was a negative effect from substituting
20 and check analogy, where each and every one of these 20 from anonphosphorylatable, that that wasn't --
21 areasgood asit gets as anything else. 21 A. Technically, | got what you're saying,
22 And | would say if he chooses asparagine 22 yeah.
23 over the other amino acids that were chosen, you may 23 Q. Sol just want to make sure we agree that
24 fal into the same paradigm, where we chose the 24 when Snowdy substituted in a nonphosphorylatable amino
25 threonine but then decided to change all 20 amino acids | 25 acid asasingle amino acid changein AAV 2, he either
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1 got no change in transduction or an enhancement, 1 MS. MORRISON: Objection to the form.
2 correct? 2 A. Sol think Snowdy was looking at
3 A. Correct. 3 phosphorylated and nonphosphorylated by what we assume
4 Q. Okay. And so this'126 provisional, | 4 were basic regions for nuclear localization.
5 mean, | don't think it's guaranteeing anything, but 5 So we had aroadmap that was already
6 it'ssaying, you know, we focus on similarly, in away, 6 defining like the variable regions | just described.
7 acouple of spots where we think about making asingle 7 Thiswas defining another motif that would be
8 amino acid changein AAV2, to substitutein a 8 important, and therefore he was changing them in the
9 nonphosphorylatable residue for a phosphorylatable one, 9 context of this must be important because of these
10 thinking that it might also enhance transduction. 10 basic regionsthat are next to it.
11 MS. MORRISON: Objection to the form 11 Q. Right. And hefound that that wasn'tin
12 of your question. 12 fact the case, so he came up with saying | got the
13 A. | think you can make those assumption(sic), 13 opposite result from what | thought, so maybe thisisa
14 but | think they would belittle -- little confidence 14 different mechanism that's leading to this enhanced
15 that those changes would yield outcomes that you're 15 transduction that I'm seeing, right?
16 referring to. 16 MS. MORRISON: Objection to the form.
17 I'm going to step back and draw your 17 A. That'sthe way heinterpreted the data.
18 attention to what we understood during that time, okay. 18 Q. And this comes after Snowdy's work, right?
19 2002, the crystal structure came out. 19 This'126 provisional, thisis December 2004, and his
20 Mavisinterpreted it for a handful of us, and we came 20 thesiswas aready published and deposited in the
21 up with what was called eight variable regions: VR1, 21 repository ayear before thisin December of 2003,
22 VR2, VRS, VR4, and then they were the loop regions, HI | 22 correct?
23 loop, loop GH, so forth, and so forth. 1t ended up 23 A. Correct.
24 determining that only changesin variable region 8 24 Q. So hisexperiments were already out there
25 would alter tropism. Variableregionsin 8 -- loop 25 at thetime of the '126 provisional, correct?
Page 190 Page 192
1 regionsin HI were responsible for making the virus 1 MS. MORRISON: Objection to the form
2 symbol the 665 locationsin the HI loop. And so 2 of the question.
3 alterations of amino acids there would have been 3 A. | would haveto take your word. | don't
4 diminished over dose already identified by the variable 4 remember the dates well enough.
5 region to be critical for tropism. 5 Q. Well, just -- | mean, we can look at his
6 So if you're looking for asimilarity 6 thesis. Histhesisis dated December, you know,
7 between AAVS8 and rh10 or AAV42 point whatever, andso 7 whatever it is, 2003?
8 forth, the variable regions would have been the targets 8 A. 2003
9 that -- would have been and are the targets by which 9 Q. Right. And thisis December 2004, agreed?
10 tropism has been changed. Those are furthest out on 10 A. Yeah.
11 thesurface. They interact with the receptors. They 11 Q. Sohisresultswere, you know, at least a
12 determine whether you combine, and then they determine | 12 year before this'126 provisional, right?
13 whether you can gain entry. 13 MS. MORRISON: Objection to the form.
14 The others seem to play a more structural 14 A. December 15, 2004.
15 rolein whether you assemble the quilt into a 15 Q. Correct. Would you like me -- | can show
16 meaningful structure, and we're probably less -- were 16 you--
17 not targets. They were not targets. 17 A. That'sokay. | think Snowdy's says 2003.
18 Q. |wasjust really focusing on where you 18 Q. Sothat would be at |east ayear before?
19 point the reader, asit were, in the '126 provisional, 19 A. Atleast A year before publication.
20 and you point the reader to looking at phosphorylatable 20 Q. Wouldyou agree?
21 residues and nonphosphorylatable residues, correct? 21 A. Yeah.
22 A. Correct. 22 Q. Sohisresults showing that a
23 Q. JustasSnowdy, infact, was focused on 23 nonphosphorylatable amino acid -- let me start that
24 looking at phosphorylatable residues and 24 over again.
25 nonphosphorylatable residues, correct? 25 His result is showing that substituting in
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1 anonphosphorylatable amino acid for a phosphorylatable | 1 hedid thisthat year, thisis why this happened.
2 amino acid in AAV2 improved transduction were already | 2 Because, in other words, he should, you're going to
3 known at the time that this was filed? 3 arguethat he'san inventor of the two -- of this
4 MS. MORRISON: Objection to the form 4 application just based on time, and | would say | don't
5 of the question. 5 think that's how it worked.
6 A. Hedemonstrated an unexpected result. 6 | think independently we were getting
7 Q. And the unexpected result was that 7 observations, and independently we drew conclusions
8 substituting in a nonphosphorylatable amino acid in 8 based on, you know, the chemistry of a charged amino
9 place of aphosphorylatable amino acid in the AAV2 9 versus an uncharged amino acid, which was more kind of
10 capsid enhanced transduction? 10 understood in protein chemistry.
11 A. Enhanced transduction in HeLa cells. 11 Q. I wasn't suggesting. | was more suggesting
12 Q. Correct. Agreed? 12 that both of these pieces of work were looking at the
13 A. Correct. 13 effects of substituting in a nonphosphorylatable amino
14 Q. Allright. And that was donein 2003, 14 acid for aphosphorylatable amino acid and suggesting
15 agreed? 15 that that might enhance transduction.
16 A. Correct. 16 MS. MORRISON: Objection to the form
17 Q. And the'126 provisional wasfiled at the 17 of the question.
18 end of 2004, agreed? 18 A. Again, | would be cautious. Those things
19 A. Correct. 19 typically can backfire on you.
20 Q. Allright. So at thetimethe '126 20 Q. Perhaps, but we looked at a claim where you
21 provisiona was filed, Snowdy's result was already 21 specificaly called out, you know, aclaimin your
22 known? 22 provision where you specifically called out making that
23 MS. MORRISON: Objection to the form. 23 particular substitution, right, at position 450 of
24 BY MS. TOKER: 24 substituting in the asparagine for the threonine, and
25 Q. Agreed? 25 presumably you called it out because you thought it
Page 194 Page 196
1 A. Correct. 1 could be useful in terms of providing a useful enhanced
2 Q. Sothe'126 provisional, in asense, is 2 property inthe claim?
3 recommending something similar, based on Snowdy's 3 MS. MORRISON: Objection to the form
4 result, which isyou might be able to enhance -- 4 of the question.
5 A. So-- 5 A. Yeah, | think going on what my
6 Q. Letmejustfinish. Thenyou can answer. 6 understanding of how patents are written, we claimed
7 Y ou might be able to enhance transduction 7 everything in an effort that we may end up obtaining
8 if you make a single amino acid substitution in AAV2 8 some of these claims. None of those examples were
9 replacing a phosphorylatable amino acid with a 9 provento exist.
10 nonphosphorylatable? 10 So as| said, there'sjust as much
11 MS. MORRISON: Objection to the form 11 probability that they could have a negative effect
12 of the question. 12 instead of a positive effect.
13 A. Sol think you're making an assumption that 13 So to make an assumption that there was
14 because one experiment was done, it leads to the 14 direction from one study on basic region dterations to
15 understanding of another experiment. And | would say 15 the patent application is more of areach for me. |
16 that probably wasn't the case. And in thisexampleif 16 think the positions of 450, 458, 716, in my opinion,
17 that were -- | want to make sure -- yeah. |f that were 17 from what | understand of AAV biology, would not have
18 the case, Snowdy would have been a coinventor. We 18 animpact, but they were included in the patent as the
19 would never admit someone that contributed something to | 19 original mutations that may have had an impact.
20 the understanding of the patent that was being issued, 20 So | guessiit's another word for saying
21 whichiswhy you see Mavis from Floridaand Chengwen, | 21 covering your bases.
22 had his own position, and students and Dawn had goneto | 22 Q. Fair enough. And one of the basesyou
23 Duke, was at the university. 23 covered was that the threonine to asparagine mutation
24 So in that manner, | would say | don't 24 in position 450 might enhance transduction?
25 agree with the logic that you're following that because 25 MS. MORRISON: Objection to the form
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1 of the question. 1 Q. It'sinfinite, but Snowdy found afinite
2 A. That's one of the covering the bases. 2 change of one amino acid that did enhance --
3 Q. Okay. 3 MS. MORRISON: Objection to the form.
4 A. | guess! will aso clarify, we didn't have 4 A. | struggle with Snowdy, because | don't
5 any datain those positionsto argue for it. It was 5 think we're looking at it the same way.
6 more assumptions. 6 Snowdy predicted where to go because of
7 Q. Wadll, you had the data that that was the 7 basic regionsthat were similar to NLS's, otherwise we
8 corresponding amino acid in AAV1. You had those data 8 would have never changed those putative amino acids
9 that you did the alignment, and in each case, you 9 that could have been phosphorylated.
10 looked at the corresponding -- 10 There are too many amino acids that could
11 A. Impression. 11 be phosphorylated. And as an example, the Snowdy
12 Q. --inAAV1, correct? 12 results actually surprised usin that it flipped and
13 A. Correct. 13 went the opposite direction.
14 Q. Sothat's some data? 14 Q. Andwetaked about that. All right. Fair
15 A. Butasl pointed out, there's other more 15 enough.
16 dramatic changesright next to it that one would say 16 MS. MORRISON: Areyou going to a
17 those are data too that should be acknowledged as 17 new --
18 important. 18 MS. TOKER: Yes, you want to take a
19 Q. And there are other thingsthat are 19 break?
20 acknowledged in this'126 provisional also. I'mjust 20 MS. MORRISON: Maybejust take afew
21 simply pointing out that you had data about positions 21 minutes?
22 450 and 716. You had other data about other things, 22 THE VIDEOGRAPHER: Thetimeis3:11.
23 but you had data about those two positions having to do 23 We are off the record.
24 with the corresponding amino acid at AAV1, right? 24 (Recess.)
25 A. Correct. 25 THE VIDEOGRAPHER: Thetimeis 3:26.
Page 198 Page 200
1 Q. Okay. And so thereforeit's possible to 1 We're on the record.
2 want to cover that as a base, as you said, you know, 2 BY MS. TOKER:
3 based on that information, that there was a 3 Q. Dr. Samulski, did you talk to your counsel
4 nonphosphorylatable amino acid in AAV1 that might 4 about the substance --
5 enhance transduction of AAV2, if it were substituted in 5 A. No.
6 for the phosphorylatable threonine at those positions, 6 Q. -- of your deposition during the break?
7 correct? 7 A. Sorry. No.
8 A. Might enhance. It might make it unviable. 8 MS. TOKER: | would liketo ask the
9 Q. Wadll, people don't usually claim unviable, 9 court reporter, please, to mark this
10 right? Theideawas that you wanted to claim thisin 10 document Exhibit 1060.
11 caseit turned out to be viable? 11 (The document referred to was marked
12 MS. MORRISON: Objection to the form 12 Deposition Exhibit Number 1060 for
13 and argumentative. 13 identification.)
14 A. 1think I try to bring your attention to 14 Q. Dr. Samulski, the court reporter has just
15 why we aways look for the positive. The other sideis 15 handed you what has been marked Exhibit 1060.
16 unfortunately a stark part of this. 16 Have you seen this document before?
17 Q. Fair enough. Fair enough. But you were 17 A. Yes
18 claiming and describing the positive here? 18 Q. Sothisisapaper published in 2006 on
19 A. Thepositive. 19 which you are the senior author, correct?
20 Q. And the positive being that that single 20 A. Correct.
21 amino acid substitution could -- the positive side 21 Q. Thetitle of this paper is Single Amino
22 would be that it could enhance transduction? 22 Acid Changes can Influence Titer Heparin by name and
23 A. It may enhance transduction. It may need 23 Tissue Tropism in different Adeno-Associated Virus
24 to be both. 1t may need not to be either but something 24 Serotypes, correct?
25 nexttoit. It'sinfinite. 25 A. Correct.
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1 Q. Now, this paper says received in June of 1 amino acid from AAV6 back to AAV1, correct?
2 2006. Do you seethat? 2 A. Correct.
3 A. Correct. 3 Q. Now, if you look at the second full
4 Q. So presumably the work was carried out 4 paragraph in the left-hand column that begins -- the
5 sometime before June of 2006? 5 second paragraph that begins: Despite the high degree
6 A. Correct. 6 of sequence homology. Do you see that paragraph?
7 Q. Okay. Wasit carried out partly in 2005? 7 A. Yeah
8 Do you know? 8 Q. Allright. It saysherethat AAV6 was
9 A. | would assume, but | don't know for sure. 9 known to be a better liver transducer than AAV1,
10 Q. Okay. Now, this paper looksat AAV1and 10 correct?
11 AAVG6, correct? 11 A. Correct.
12 A. Correct. 12 Q. Andthat AAV6 was aso known to bind
13 Q. Wehaven't really talked about AAV6 so far 13 heparin, while AAV1 was not known to bind heparin,
14 today, right? 14 correct?
15 A. Correct. 15 A. Correct.
16 Q. Now AAV1and AAVG differin 6 amino acids, | 16 Q. And that heparin binding could be related
17 correct? 17 totheability of an AAV serotypeto bindto a
18 MS. TOKER: Let'sgo off the record, 18 particular cell receptor, heparin sulfate, correct?
19 I'm sorry. 19 A. Correct.
20 THE VIDEOGRAPHER: Thetimeis 3:28. 20 Q. And the purpose of making the mutantsin
21 We're off the record. 21 this paper, the Wu 2006 paper, was to investigate the
22 (Recess.) 22 molecular determinants of the different liver tropism
23 THE VIDEOGRAPHER: Thetimeis 3:29. 23 of the AAV1 and AAV6, correct?
24 We're on the record. 24 A. Patidly.
25 25 Q. Okay. That was one purpose?
Page 202 Page 204
1 BY MS. TOKER: 1 A. Correct.
2 Q. Dr. Samulski, right before this very short 2 Q. So at the bottom of thisleft-hand column,
3 break, we werelooking at Exhibit 1060, your 2006 3 it says, these observations -- meaning what was aready
4 paper, correct? 4 known at the time that the work here was done -- it
5 A. Correct. 5 says: These observations suggest that the molecular
6 Q. And thefirst author is Wu on this paper, 6 determinants of heparin binding and possibly liver
7 right? 7 tropism might lie within the six amino acid residues
8 A.  Zhijian Wu, correct. 8 that differ between AAV1 and AAV6, right?
9 Q. Okay. | might refer to this as the Wu 2006 9 MS. MORRISON: Objection to the form
10 paper, and if | do, you'll know I'm referring to the 10 of the question.
11 Exhibit 1060, isthat okay? 11 A. Thatiscorrect.
12 A. Okay. 12 Q. And so you were -- one of the things you
13 Q. Allright. Now, we were just saying that, 13 weredoing in this paper islooking at the six amino
14 in, you know, this paper islooking at AAV1and AAV6, | 14 acidsthat differ between the two serotypes and making
15 correct? 15 mutationsto seeif one or more of those amino acids
16 A. Correct. 16 would affect liver tropism of each serotype?
17 Q. Andthatitislookingin particular at the 17 A. Wreck and check.
18 6 amino acidsthat differ between AAV1 and AAVE, right?| 18 Q. Fair enough. But you're making single
19 A. Correct. 19 amino acid mutations, swapping from one serotype into
20 Q. Now, I'm going to look down at the first -- 20 the other, and looking to see the effect on liver
21 sorry, let me rephrase that. 21 tropism?
22 In general, and thisis spelled out in the 22 A. Solet meclarify. We made -- we published
23 abstract, but in this paper, you created single amino 23 the same amino acid changes. We had to make one, one,
24 acid mutantsin which you swapped amino acid from AAV1 24 one, two, two, two, three, three, three, four, four,
25 into AAV6 and then vice versa where you swapped an 25 four, and after doing al of that, we came back to it.
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1 It appeared that the single amino acids were 1 Q. Sure.
2 sufficient. But it wasn't just asingle amino acid. 2 A. SoAAV6isnot aserotype. Itwascaleda
3 It was acomprehensive analysis of combinations, and 3 serotype, and unfortunately it'sidentical to AAV 1,
4 sincethere were only six, unlike between other 4 except for the six amino acids. It was a contaminate
5 serotypes where there are 48 or 83, this was a doable 5 that came out of Dusty Miller'slab. He grew it in the
6 project. 6 presence of an adeno virus that had AAV2 in there, and
7 Q. Okay. Theonesthat are described in this 7 thesesix amino acidsended up in AAV 1.
8 paper say that we generated aseriesof AAV1and AAV6 | 8 Immunologicaly it'sidentical to AAV1. So
9 mutants by site-directed mutagenesis, right, in the 9 serologicaly, it's not aserologically distinct
10 right-hand column? 10 capsid.
11 A. Right. I'm clarifying the difference 11 So that misnomer has unfortunately played
12 between what was published and what was done, but go 12 thefield sinceinception.
13 ahead. 13 So what we really had was AAV 1, where
14 Q. Okay. But part of what was done was 14 Mother Nature decided to pop in six amino acids at very
15 swapping these amino acids between AAV6 and AAV1, |15 distinct locations. And we knew that one behaved
16 correct? 16 different than 1-6, as | would call it. And therefore
17 A. Correct. 17 we were curious what combination of amino acids, or any
18 Q. And part of the reason to do that -- let's 18 of the amino acids may -- were responsible for these
19 just talk about the swapping, since that's what's 19 differences. That'swhy | said we went through one,
20 discussed and what's described here the swapping, part 20 one, one, one, one changes, two, two, two, two, two
21 of the reason to do that, or to investigate the six 21 changes, so forth and so on.
22 differences between AAV1 and AAV6 was to see whether | 22 The receptor for AAV1issialic acid, and
23 one or more of these amino acids would determine liver 23 the samereceptor istrue for AAV6.
24 tropism of the two serotypes? 24 Thisvirusisthefirst example of an AAV
25 A. That was an outcome of the study, yes. 25 having two receptors, and that it appeared to bind the
Page 206 Page 208
1 Q. Okay. Well, it also says at the bottom of 1 siaicacid, and it appeared to bind the heparin
2 theleft-hand column, you say that the observations, 2 sulfate. Wedidn't know which one it was using, if
3 meaning the information that was available in the prior 3 either, at that point.
4 art, right, suggested that the molecular determinants 4 So, again, a mutagenesis study, it's like
5 of heparin binding and possible liver tropism might lie 5 taking atwin of AAV1 and trying to find out why Mother
6 within the six amino acid residues that differ between 6 Nature put in these six amino acids.
7 AAV1and AAV1, right? 7 So in that backdrop, we ended up
8 A. Right. 8 determining that there was an amino acid at position
9 MS. MORRISON: Objection to the form 9 531 that had acharge cluster that allowed it to bind
10 of the question. 10 the heparin and appeared to be what was responsible for
11 BY MS. TOKER: 11 givingit adifferent tropid(sic) than its twin, the
12 Q. Sothe paper is saying that based on the 12 AAVL
13 information aready known, it was suggested -- the 13 So if you don't have that backdrop, the
14 information already known suggested that these six 14 things you might be extracting from this aren't related
15 differencesin amino acids between the two serotypes 15 to AV serotypes. AV serotypes don't have these type of
16 might determine the differencesin liver tropism 16 two receptor, two dominant receptors. Thisisan
17 between the two serotypes? 17 artifact of alaboratory accident.
18 MS. MORRISON: Objection to the form 18 Q. Okay, understood. | will not call AAV6 a
19 of the question. 19 serotype, | promise, or suggest that it is.
20 A. Sosomehow | haveto back up intime so you 20 So, but what it does show, and what it
21 can understand -- help me better explain the logic 21 sounds like you were describing in this | eft-hand
22 behind this. Areyou okay with that? If not -- 22 column paragraph that we were looking at, is that the
23 Q. Goforit. 23 information known at the time your work was done was
24 A. If not, dl of these questions are going to 24 that these six amino acid changesto AAV 1, that happen
25 be compounded. 25 to be made by Mother Nature, could and do cause a
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1 differencein liver tropism between the two variants? 1 conferring heparin binding. So conferring an AAV6
2 MS. MORRISON: Objection to the form. 2 phenotype onto AAV8?
3 A. That would be our premise. 3 MS. MORRISON: Objection to the form.
4 Q. Isitokay to call them variants? 4 A. Heparin --
5 A. Yes. 5 Q. Not aphenotype, I'm sorry. Same property?
6 Q. Okay. All right. Sothenyou werelooking 6 A. Same property of binding heparin.
7 at these six residuesto see if one or more of them was 7 Q. Fair enough?
8 responsible for the differences, for example, in liver 8 A. Yeah
9 tropism between the two variants? 9 Q. Okay. Now, you aso tested the ability of
10 A. That's correct. 10 the AAV1-E531K mutant to transduce hepatocytesin
11 Q. Okay. And you tested heparin binding of 11 vitro, correct?
12 the virus mutants that you named in this paper, 12 A. Point meto that.
13 correct? 13 Q. Yes, I will. I'msorry, | should have.
14 A. Correct. 14 I'm looking at the bottom right-hand column
15 Q. And, again, you tested, at |least as shown 15 of 11395, which isthe, you know, the page with the
16 here, you may have tested more, but you showed herethe | 16 figuresonit.
17 testing of the six swapping amino acid mutants that you 17 A. Yeah
18 made between the two variants, correct? 18 Q. Soall theway at the bottom, we next
19 A. Correct. 19 investigated whether -- do you seeit?
20 Q. Andyou found that swapping in a particular 20 A. Yep. Yep.
21 lysinefroman AAV6 into AAV1 at position 531 conferred| 21 Q. Okay. We next investigated whether lysine
22 the heparin-binding ability of AAV6 onto AAV1, correct? | 22 531, which appears to be a critical distinguishing
23 A. Correct. 23 feature between AAV6 and AAV 1, might possibly explain
24 Q. Andyou describe that in the text as an 24 the enhanced transduction potential of AAV6 compared to
25 AAV1-E531K substitution, correct? 25 AAV1in hepatocytesin vitro and in vivo, correct?
Page 210 Page 212
1 A. Correct. 1 A. Correct.
2 Q. Allright. E, standing for glutamic acid 2 Q. And hepatocytes are liver cells?
3 and K standing for lysine, correct? 3 A. Correct. Correct. Hep G2 cells.
4 A. Correct. 4 Q. Okay. And so these assays that you
5 Q. Okay. And, again, just to be clear, that 5 describe here, on this page 11396, involved infecting
6 isjust asingleamino acid change inthe AAV 1 capsid, 6 hepatocytes. I'll talk about, sorry, the in vitro ones
7 correct? 7 first.
8 A. Correct. 8 So they involve infecting the hepatocytes
9 Q. You actually aso made the same 9 invitro with the AAV1-E531K mutant, and then assaying
10 substitution, it says, on the next page, so that's page 10 the amount of a marker transgene that was expressed,
11 11395 of this exhibit. I'm looking at the left-hand 11 correct?
12 column, sort of in the middle of the first incomplete 12 A. Correct.
13 paragraphit says: ldentical -- I'll wait until you 13 Q. Andyou found that the E531K mutation
14 get there. I'm looking at page 11395. So the page 14 substantially enhanced the transduction efficiency of
15 with the -- yeah, and the |eft-hand column under all 15 AAVL1linvitroin this system, correct?
16 thosefigures. 16 A. Correct.
17 A. ldentica dterations? 17 Q. Now, you asodidin vivo experiments. So
18 Q. Yeah. Identica ateration in serotype 8 18 sofar you had found that in vitro it looked like this
19 dlso confirmed heparin binding supporting the 19 single amino acid change at this position of 531 could
20 importance of the K531 position in the type 6 VP3 20 confer on AAV1 the hepatocyte transduction ability in
21 capsid subunit. Do you see that? 21 vitro of AAV6, correct?
22 A. Correct. 22 MS. MORRISON: Objection to the form
23 Q. Soyou made the same substitution of that 23 of the question.
24 lysinefrom AAV6, you madeit into AAV8 at that 24 A. Correct. Let menot confuse you.
25 position, and it aso showed the same effect of 25 We were using the transthyretin promoter.
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1 Sowe could only measure liver transduction. So if it 1 Q. Right. Understood. But it isstill
2 went somewhere else, we wouldn't have been able to 2 measuring asingle amino acid that seems to affect this
3 scorethat. 3 whole process of the transgene being expressed in these
4 So tropism was not so much dictated by the 4 tissue liver tissue or hepatocytes?
5 single amino acid change, it was the promoter that 5 MS. MORRISON: Objection to the form.
6 allowed you to assay that enhancement. 6 A. That'swhat is measured.
7 Does that make sense? 7 Q. Understood. Thank you. Let's see, we just
8 Q. You're saying that you use the same 8 talked about thein vitro. Let'stalk about thein
9 promoter cassettein thein vitro? 9 vivo that you started in.
10 A. Yeah. Soyou go to thetop of that column 10 And so you injected the AAV 1-E531K mutant
11 itsays: The human factor non-expression cassette was 11 AAV, thistimeit'sis carrying afactor 9, carrying
12 driven by aliver-specific transthyretin promoter, 12 thefactor 9, H factor 9 transgene. You injected that
13 which was packaged into AAV1 and AAV 1, blah, blah, 13 into the portal veins of mice, correct?
14 blah, blah, blah, blah. 14 A. Correct.
15 So once the promoter is tissue specific, 15 Q. And that portal vein carries blood to the
16 whether it's brain, muscle, heart, liver, that's a 16 liver, right? Yes?
17 tissue you can score with -- the virus could be 17 A. Correct.
18 everywhere, but you're scoring the tissue by which the 18 Q. It'saway of getting it to the liver,
19 promoter functionsin. 19 right?
20 So we would only have been able to score 20 A. Right.
21 transduction in liver, not that it changed to tropism, 21 Q. And then you measure the amount of the
22 it allowed you to score and enhance infectivity. 22 transgene expressed in both parenchymal cellsand
23 Q. Sorry, | thought we werejust talking in 23 non-parenchymal cells -- how do you pronounce it?
24 vitro so far? 24 A. Parenchymal.
25 A. Either way. 25 Q. Parenchymal. You measured it in both,
Page 214 Page 216
1 Q. Butyou'reonly looking at hepatocytes 1 right?
2 anyway, right? 2 A Yeah
3 A. Right. Soinorderto getittoworkin 3 Q. Soyoufound from these experiments, and
4 hepatocytes, you had to have aliver promoter. And | 4 the data are shown in the Figure 3, you looked at --
5 that same cassette when used in animals, actually 5 you looked at a-- you actually looked at aluciferase
6 restricted it that you can only measureitinliver and | 6 transgenein vitro, and then you looked at thisH
7 notin other tissues. 7 factor IX level in vivo, right?
8 So it may have conferred increase eye, 8 A. Correct.
9 muscle, whatever, but we could not have scored it. 9 Q. So3A,Figure3A showstheluciferase
10 Does that make sense? 10 transgene in vitro data, correct?
11 Q. Okay. Yes, it does. Soyou could have 11  A. Correct.
12 gotten enhanced tropism in other tissues, but you just 12 Q.  And 3B shows the serum h factor IX levels
13 wouldn't have known, right? 13 invivo?
14 MS. MORRISON: Objection to the form. 14  A. Correct.
15 A. Wewould not have been ableto deducethat| 15 Q. And so what you showed was that the
16 with this cassette and the assays we were doing. 16 AAV1-E531K mutants were substantially better at
17 Q. Understood. Understood. Right. Because | 17 transducing liver cells and expressing the transgene
18 eventhat way, if the AAV could have successfully | 18 than the wild-type AAV1 in this assay?
19 delivered itstransgeneto eye or amuscle or brain or | 19 MS. MORRISON: Objection to the form.
20 whatever, it wouldn't have been able to be expressed, 20  A.  Correct.
21 andyouwouldn't have been ableto seethemarker |21 Q. Andthen you carry that thought bot(sic)
22 expression, even if the delivery had happened? 22 assays, and that's part C to determine the vector
23 A. Correct. Sowhen weloosely usetheword |23 genome levelsin parenchymal and non-parenchymal cells
24 tropism in this setting, it's dictated by the promoter, | 24 after the portal vein injection, correct?
25 not by the capsid. 25 A. Correct.
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1 Q. And so the non-parenchymal cells are just 1 You aso noticein that figure that the

2 thecontrol here, sort of ? 2 AAV1531K never reachesthe AAV6 level. So there's

3 A. Hardto argue one way or the other. | 3 another amino acid that's also important. 1t was just

4 don't know if | would call them controls. They could 4 too complicated to put thisinto the story that we

5 beleaky expression. The AVITR adds promoter activity, 5 needed two amino acids to get this.

6 whichisnot restricted to cell type. So there could 6 Soitwas a, let's take a simple message

7 beleakiness. 7 out and realize it was more complex than even we can

8 Q. Okay. Butinany event, you found 8 explain.

9 substantially higher vector genome levels produced by 9 Q. Okay, fair enough. So that sentence about,
10 injection of AAV1-E531K than were produced by injection| 10 that what we just read: These data, you know, not only
11 of wild-type AAV1, correct? 11 speak to the importance of the K531 position, but also
12 A. Thatiscorrect. 12 illustrate the ability of a single amino acid change to
13 Q. Okay. Now, you say on page 11396, the same 13 confer a serotype-specific trait in another
14 page we've been looking at, down at the bottom of the 14 distantly-related serotype, was referring to the
15 right-hand column, you say: These data not only 15 heparin binding?

16 spesk -- do you see that? I'm like at the second 16 A. Heparin binding.

17 sentence up from the bottom of the right-hand column. 17 Q. Right. So that you could confer that on

18 The sentence says these data. 18 AV8-- sorry, sorry, let me just -- so that you could

19 A. Yes 19 confer that heparin-binding trait on AAV8 from the

20 Q. Foundit? 20 single amino acid substitution?

21 A. Yes 21 A. Right. We could confer anin vitro measure

22 Q. Okay. Thesedatanot only speak to the 22 onto acapsid, but not an in vivo measure.

23 importance of the K531 position, but also illustrate 23 Q. Right. Okay. Now, you say also on the top

24 the ability of asingle amino acid change to confer a 24 of theleft-hand column of the next page, 11397, page

25 serotype-specific trait in another distantly related 25 11397, you say that -- and I'm looking at the end with
Page 218 Page 220

1 serotype. Do you see that? 1 thefirst incomplete paragraph you say: Theresults

2 A. Yes 2 described herein alow, for the first time, a partia

3 Q. And that was based on your result between 3 mechanistic interpretation of the molecular

4 AAV6 and AAVS, correct? 4 determinants of liver tropismin AAV6 sectorsin

5 A. Sothat'sthe story that -- 5 comparison with AAV 1, right?

6 Q. Go ahead. 6 A. Whereareyou at?

7 A. --wedidn't publish, because we couldn't 7 Q. I'msorry, I'm on the top |eft-hand

8 seeadifference between AAV8 improving its 8 column -- no, of the last page, you know, where the

9 transduction with this change. It was already superior 9 references start. Left-hand column page --

10 inliver, and we couldn't make it any better. 10 A. Nevertheless?

11 S0 you can see how we suspicioudly said you 11 Q. Yeah. Sol'll go back.

12 could put the change in 8 and get it to bind to 12 Nevertheless, the results described herein

13 heparin, but we didn't put 8 in liver and show that we 13 allow, for thefirst time, a partial mechanistic

14 got an increase. 14 interpretation of the molecular determinants of liver
15 And if you take that observation, you're 15 tropismin AAV6 vectorsin comparison with AAV 1.
16 stuck with why did it work for 1 and what | call 1's 16 Do you see that?

17 twin, but didn't work for 8, because 1 and 6 are 17 A. | seethat.

18 identical. 18 Q. [I'mgoing to ask my question.

19 Q. | thought you were saying you couldn't 19 A. Askyour question.

20 really measure for 8, because 8 was aready very good? 20 Q. 1 will ask my question first.

21 A.  Wadl, that'swhat I'm saying. It did 21 It does say here that the resultsin this

22 nothing to 8, and you don't know why. Wasit because8 | 22 paper involving these single amino acid changes start
23 was aready Mother Nature's best choice where 6 and 1 23 to help understand the molecular determinants of liver
24 were pretty poor and 6, Mother Nature's variant, got 24 tropismin AAV6 sectorsin comparison to AAV1, correct?
25 you intheresult that worked. 25 MS. MORRISON: Objection to the form.
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1 Go ahead. 1 causes damage, and that's where people assign tropism
2 A. That'swhat it says, but it relatesits 2 based on the clinical outcome.
3 biaswith the liver-specific promoter. 3 When we go to vectors, and I'm only going
4 So agood reviewer would have said you 4 to make you frustrated now, if you think about it. We
5 can't make that statement, because you didn't have a 5 arenot describing AAV tropism. AAV tropismis
6 constituted promotor determineif it had anything to do 6 dependent on the helper virus. That means wherever
7 with liver tropism. You aready skewed the answer to 7 adenovirus goes, that's where AAV wild-type AAV will
8 only beliver, and so you were measuring an increase in 8 replicate. That determines the tropism.
9 infectivity and not an increase in tropism. 9 Vectors are a prostitute of AAV's tropism,
10 Does that make sense? 10 because we determine tropism of where we see agene
11 Q. You disagree with everybody about the 11 being expressed. And that technically is unrelated to
12 meaning of tropism, Dr. Samulski, including your own 12 thevirus, who isrestricted by the helper virus where
13 coauthors, your students, your lawyers, your patent 13 it can grow and where it can't grow.
14 lawyers, your coinventors from Florida 14 So in these studies, of which | am an
15 A. You havethat luxury when you've beenin it 15 abuser of these nomenclature, we say tropism based on
16 thislong to be able to say no guys, you got that one 16 expression. We saw gene expression. We didn't measure
17 wrong. 17 how many other cells had genesin it, and we could not
18 But in all fairness, when we looked at it 18 have measured expression, because they didn't have a
19 intheliver, we could not seeit anywhere else. 19 promoter that would work in other cells. Sowe
20 So to attach that to tropism meant we were 20 restricted the outcome to be only what we observed by
21 really speaking to theincreasein infectivity. It 21 these measurements.
22 could be the best muscle vector in the world but we 22 Q. I'mgoing to regret this but I'm going to
23 didn't have a muscle promotor. So we couldn't have 23 ask you another question about it.
24 determined what that outcome was. 24 But isn't it still possible, even by your
25 Q. Butisn't --isn't tropism, even in your 25 definition here, that you affected tropism, let's say
Page 222 Page 224
1 sort of world view, a preferential -- a preferential 1 what you did -- | mean, you said yourself the promoter
2 ability to transduce tissues? 2 wasthe same, right, in both constructs, the AAV1 and
3 A. No. Thisiswhat | have been trying to get 3 the AAVS, right?
4 across. 4 A. It'sthe same promoter.
5 Q. Okay. 5 Q. Sosomething then had to be improved before
6 A. A viruscan bind to areceptor and it can 6 you got to gene expression in this whole pathway in
7 start the process of entry. That's tropism. Anything 7 liver cells?
8 after that are a series of steps that determine 8 A. Now I'm going to drive you really crazy.
9 infectivity. 9 Q. Okay.
10 So, for example, when you do get the Polio 10 A. Okay. Becausethereisampledata, in
11 virusvaccine, and it replicatesin your gut, it is 11 fact, we're plagued with datathat AAV will get in the
12 restricted from replicating in the neurons, not because 12 cell but it won't express. It's sitting there waiting
13 thevirus can't bind to the neurons, it has had a 13 for something to happen. And there's now data seven
14 mutation at 543 that won't let it get translated. It's 14 yearslater in amonkey we can find the AAV virusin
15 aplus-strand RNA. And thefact that it can't get 15 theeye, but it's never turned on -- it's never uncoded
16 translated and make copies, it can't replicate and kill 16 and turned on its genome. These motif may simply be
17 your motor neurons and paralyze you. But the virus 17 alowing it to do alast step in transduction; entry
18 that's made will go to those cells and bind and do the 18 step, an un-coding step, whatever.
19 entry step. It'sthe neurons that can't take the 19 The most recent observation that we've
20 genome after that and have it continueitslife cycle. 20 uncovered, which is going to frustrate everybody, iswe
21 So tropism, when we say tropism, we say oh, 21 found out that the capsid can decide after it'sin the
22 Poliovirusistropic for neuromacells. It bindsto 22 nucleus whether to let the genome express or not
23 epithelia cellsin the gut and replicates that allows 23 express.
24 it to get into Peyer's patches that allowsit to get to 24 And that paper you brought up by Rebecca
25 neuronal cells. It'sthe neuronal cellsiswhereit 25 Haberman was the first example, which we were not able
Page 223 Page 225
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1 toexplain how AAV can go into neurons, and it was on 1 nearly at the end of this paragraph, so don't get your
2 with one promoter, but not with the other, and then 2 hopesup. We anticipate that further studies mapping
3 when you switched promoters, it was on and not on. 3 thepotentia role of single amino acid changesin
4 So it was neurons -- excitatory neurons and 4 closely-related AAV serotypes and variants, as
5 inhibitory neurons. We were stopping excitatory 5 described above for AAV1and AAVG, are likely to shed
6 neurons from making seizures, and we were successful. 6 light on molecular determinants of capsid receptor
7 So we put aregulator, promator in that 7 interactions, tissue tropism, immune profile, and other
8 virus, in that cassette, and put it back in the same 8 aspectsof the AAV lifecyclein general, right?
9 place, and all of asudden inhibitory neurons were 9 A. Theentirekitchen sink was thrown in
10 being turned off. We were like, wait a minute? How 10 there.
11 the hell did that happen? The virus was in both cells, 11 Q. Wadll, and one element in the kitchen sink
12 but it was controlling which one was on and which one 12 istropism, and you're saying here that these kind of
13 wasoff. 13 studies of single amino acid changes can shed light on
14 Any and all of these modifications could be 14 molecular determinants of tropism, right?
15 determining tropism at steps that we have yet to 15 A. That'swhat we said.
16 unravel. 16 Q. Thatiswhat you said. Okay.
17 So when | struggle, and | apologize, 17 Now, | would like to look at the crystal
18 because you're asking very different type of 18 structure datain this paper, which is on page 11395.
19 questions-- isn't it possible, could someone at this 19 Now, you used -- okay. So let'sjust talk
20 skill do thisor that -- I'm basically saying no, no, 20 about thisfigure for a second so that we're al on the
21 no, no, because we don't know how it works. We never 21 same page.
22 understood and we still don't know how it works, and 22 So the left -- so there's three boxes on
23 each time we do this, we peel back another layer of the 23 thetop and three boxes on the bottom, correct?
24 onion. 24 A. Yes
25 So I'm hesitant to go on record saying 25 Q. Allright. And each column of two boxes
Page 226 Page 228
1 thingsthat | know are(sic) not been proven yet. | 1 relatesto adifferent AAV variant, correct?
2 hope that apology of why the field is so -- still stuck 2 A. Correct.
3 inthe mud. 3 Q. Sothefirst two are AAV2, right?
4 Q. Appreciateit. But you got to yell at your 4 A. Correct.
5 coauthors, because in the very next paragraph here it 5 Q. And those pictures are based on the crystal
6 says: It should be noted that similar studies with 6 structure of Wu, et a.?
7 autonomous parvoviruses suggest that the molecular 7 A. Correct.
8 determinants controlling post range and tropism in 8 Q. And the other two column, there's amiddle
9 autonomous parvoviruses can often be narrowed downtoa| 9 onethat's AAV6 and aright-hand one that's AAV1,
10 few critical amino acid residuesin the capsid, right? 10 correct?
11 A. Correct. 11 A. Correct.
12 Q. Soyouagreeat least -- 12 Q. Those are based on modeling that your group
13 A. Correct. 13 did using the coordinates of the Wu published crystal
14 Q. --that tropism can be determined by afew 14 258 structure for AAV 2, correct?
15 critical amino acid residues from the capsid? 15 A. Yeah, that was done Mavis's student.
16 A. Okay. So with autonomous parvoviruses, 16 Q. Okay. All right. And Maviswasin Florida
17 you're measuring disease now. 17 atthistime?
18 Q. Okay. 18 A. That'scorrect.
19 A. Notexpression. A disease. Soif you 19 Q. Andshe'sa-- shewasfaculty?
20 change an amino acid, and you don't get a disease, you 20 A. Shewasthefaculty.
21 can safely say we affected the tropism. 21 Q. Isee Allright. And sofrom the
22 Q. Waédll, keep yelling at your coauthors, 22 coordinates of the AAV2 actua structure, you, meaning,
23 because further down on the page it says: We 23 everybody collectively, not -- | understand she did it,
24 anticipate -- and I'm nearly at the end of this 24 but, you know, this paper modeled the capsid surface of
25 paragraph. 1'm not done with this reference, but I'm 25 AAV6and AAV1, correct? All right. Yes?
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1 A. Correct. 1 MS. MORRISON: Objection to the form
2 Q. Allright. Now, you looked -- in 2 of the question.
3 particular, you were interested to see where this 3 BY MS. TOKER:
4 important 531 residuewasin AAV6. It'salicense. So 4 Q. I'mgoing to say it.
5 you were looking to seein the AAV6 model where does 5 A. Yourewelcometo say it.
6 K531 fal on the capsid surface, correct? 6 So let me help you alittle bit here.
7 A. Correct. 7 Q. Yep.
8 Q. Andnow you say, if you look at the 8 A.  When a-- surface receptors on the outside
9 right-hand column of 11395, so underneath the modeling 9 of thevirusand it binds, it goes through a
10 picturesyou say -- make sure | find the exact right 10 confirmation of change, and I'll use Polio virus for
11 thing. Yousay: When the capsid is viewed 11 example. When it binds to its receptor, it actually
12 perpendicular -- I'm reading like almost at the top of 12 opens up alowing other surface molecules to interact
13 theright-hand column, but not quite. Do you seethe 13 with one another.
14 sentence beginning when the capsid is viewed on the 14 So having the basic patch at the bottom of
15 right-hand column? 15 the receptor couldn't do nothing more than after it
16 A.  When the capsid is viewed perpendicular to 16 bindsto the receptor, it gives it more affinity to
17 thethreefold axis? 17 have astronger interaction and hold onto that, and
18 Q. Yeah, so when the capsid is viewed 18 thereby remember step oneis binding, step two is
19 perpendicular to the threefold axis, the site chain for 19 entry.
20 K531 issurface exposed and forms a continuation for 20 And so we would view that, based on Mavis,
21 the basic patch between K533 and R488 aswell asK528 | 21 later Crystal's, where she actually show the receptor
22 and R567 at the base of each threefold spike of the 22 interacting with those spikes, that it opensup like a
23 AAV6 capsid surface model, right? 23 flower and exposes things that aren't on the surface to
24 A. Correct. 24 be more surface exposed.
25 Q. Sohereyou'retalking about a basic patch 25 Q. Sojust sol understand what you just said,
Page 230 Page 232
1 that obvioudly involved abunch of basic residues, 1 thingsthat are not on the peak or, you know, at the
2 which arelysine and arginine, correct? 2 top of the pesk, can till -- can influence the binding
3 A. Correct. 3 to the receptor based on confirmational changes that
4 Q. Andthey listed them al here, al the 4 occur upon binding?
5 amino acids that make up this basic patch, correct? | 5 A. Yep, correct.
6 A. Correct. 6 Q. Sothat you can't, again, necessarily look
7 Q. Andyou'velocated K531 in this basic 7 at the surface and say well, you know, K531 is at the
8 patch? 8 base of the peak so it won't affect binding?
9 A. Correct. 9 A. Correct.
10 Q. Allright. And thisbasic patchisat the 10 Q. Okay. All right.
11 base of each three-fold spike, right? 11 MS. TOKER: Can we go off the record
12 A. Correct. 12 for amoment?
13 Q. Andaspikeisapeak, fair? 13 THE VIDEOGRAPHER: Thetimeis4:13.
14 A. Correct. 14 We're off the record.
15 Q. Allright. So thisbasic patch, where this 15 (Recess.)
16 important, or this paper residue 531 islocated, isat | 16 THE VIDEOGRAPHER: Thetimeis4:13.
17 the base of apeak, not on the peak or at thetop of | 17 We're on the record.
18 the peak, correct? 18 BY MS. TOKER:
19 MS. MORRISON: Objection to the form. 19 Q. Allright. Dr. Samulski. | would like to
20 A. Correct. 20 look at adifferent exhibit. | will ask the court
21 Q. And, you know, despite the fact that it's 21 reporter to mark this as 1061.
22 at the base of the peak, as opposed to on the peak, or| 22 (The document referred to was marked
23 at thetop of the peak, you found in your experiment | 23 Deposition Exhibit Number 1061 for
24 that it could be a determinant of, I'm going to say 24 identification.)
25 tropism. 25 Q. Allright, Dr. Samulski. The court
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1 reporter has just handed you what has been marked as 1 A. Okay.
2 Exhibit 1061. Do you recognize this document? 2 Q. Theprovisiona wasfiled on December 15 of
3 A. Isthisadifferent one? Dawn Bowles, it's 3 2004, and this patent says that the provisional is
4 like the same group. | guessit -- 4 related toit.
5 Q. My first question is does this ook 5 A. Okay. Sothey areoneinthe same, |
6 familiar? 6 guess, iswhat you're saying?
7 A. Yeah, | recognizeit alittle bit. 7 Q. Widll, they are not exactly the same, and
8 Q. Okay. Sojust for therecord, thisisUS 8 we're going to look at one of the differences between
9 Patent 7,892,809, and Dr. Samulski, you're a named 9 them. But they arerelated, and we can look at some of
10 inventor on this patent, correct? 10 that.
11 A. Yes 11 You will see, if you want to look alittle
12 Q. Thispatent issued February 22 of 2011, 12 hit, there are alot of the disclosures that we talked
13 right? 13 about in the '126 are part of the '809, but there are
14 A. Correct. 14 additional.
15 Q. | don't know if you know, but do you happen 15 A. Oh, in addition to the other stuff, okay.
16 to know that this patent does not expire until 2026? 16 Q. Yes. Andif youwant to just take a moment
17 A. Isthat true? | didn't know that. 17 andjust kind of look at it, that's fine, and we're
18 Q. I'mjust asking if you happen to know that? 18 going to walk through some.
19 A. | don't know that. 19 A. Thesame set of inventors, right?
20 Q. Allright. That'sfair. 20 Q. Youtel me, but it looks like same
21 All right. This patent claims priority to 21 inventors, correct?
22 the'126 provisional that we spent alot of quality 22 A. Yeah, Josh, Chengwen, Dawn, yeah, okay.
23 timeontoday, and I'll point you to where that is on 23 Q. Okay. Andthis--I'll just say one more
24 the patent you're holding. 24 thing about the cover before you open it. Thiswas
25 So if you look at the '809 patent, the 25 originaly filed on December 15 of 2005. If you look
Page 234 Page 236
1 Exhibit 1061, and if you look down on the left column, 1 down, it says PCT filed December 15 of 2005.
2 it saysrelated US application data. Do you see that? 2 Do you see that?
3 Just keep going down the left-hand column. And there's 3 A. 20057?
4 alittle bold headline that says related -- 4 Q. Yeah. Soyour provisional wasfiled on
5 A. Yes |seethat. 5 December 15, 2004. Thiswasfiled ayear later on
6 Q. Allright. Andyou can check the number, 6 December 15 of 2005.
7 it says provisional application number 60/636126 filed 7 A. Okay. Anditwasissuedin 2011?
8 on December 15 of 2004. 8 Q. Correct.
9 And Dr. Samulski, feel free to check that 9 A. Andit'samost expired because of the
10 number against the '126 provisional that we were 10 20-year thing?
11 looking at before. 11 Q. I'mnot going to represent stuff to you.
12 A. Thisisthe provisional? 12 You'rethewitness. Butif you didn't have to know it
13 Q. VYes 13 that wasfine. | wasjust asking if you happened to
14  A. Okay. What doesthat mean? So isthisthe 14 know about that. But that's okay. Sorry.
15 real patent and thisis not the patent? 15 A. Thistakesforever.
16 Q. Okay. So, | mean, if you don't know, based 16 Q. That'sfair. I'mready to go. | just want
17 on your experience, | can seeif | can refresh your 17 to make sure you weren't --
18 recollection that you file a provisiona first and it 18 A. Yeah, I'mlooking at just trying to
19 may ultimately -- 19 familiarize myself.
20  A. Issue 20 Q. Takeamoment. That'sfine.
21 Q. --turninto, right, an issued patent. 21 (Pause.)
22 A. Okay. Sothisisthe published provisional 22 A. 263, 265, no, it doesn't have the 716 and
23 and thisisthe patent? 23 the 450 we were talking about. There'sanimal data.
24 Q. It'snot actualy published, but it was 24 Interesting.
25 filed. 25 Okay. | think we can jump in the deep end.
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1 Q. | dowant to take you up on what you just 1 Q. Sothey'retaking about asingle amino
2 sad. It does have the 716 and the 450. 2 acid from AAV 1 that they put into AAV2, right?
3 A. No, | meant no more data to validate those. 3 A. Correct.
4 Q. Oh, sorry, but it does discuss -- 4 Q. Now, I'dliketo take alook in this patent
5 A. It'sthe samediscussion, yeah. 5 at claim 22, whichisin column 75, so towards the end
6 Q. Okay. Sol just wanted to look at a couple 6 column 75. It's near at the end.
7 of additional things here. | wanted to look at the 7 A. Thecolumn?
8 summary of the invention under column one, which is 8 Q. Sorry, column. Now we have the issue
9 just at the beginning after all the figures. 9 patents, so we're going to be looking at the numbers at
10 So in this one, the figures are at the 10 thetop.
11 beginning instead of at the end, and then the patent 11 A. 75, yeah.
12 begins, yeah, exactly. 12 Q. Sol waslooking at column 75 and claim 22,
13 So if you could look at the summary of the 13 whichisaround line 13.
14 invention? 14 A. Yeah
15 A. Yes. Whereit saysthe present invention 15 Q. Let me know when you have got that.
16 provides? 16 A. Okay.
17 Q. Exactly. The present invention provides 17 Q. Okay. Sothenclaim 22 describesa
18 chimeric virus vectors that have been designed to 18 chimeric adeno-associated virus AAV capsid comprising a
19 exhibit one or more properties of interest, e.g. 19 selective amino acid substitution at amino acid
20 enhanced tissue tropism, right? 20 position 450 in an AAV2 capsid subunit having the amino
21 A. Correct. 21 acid sequence, with sequence ID number 3, or
22 Q. Allright. So here again we're looking at 22 corresponding change in another, and there's atypo, it
23 AAV mutants that enhance tissue tropics, right? 23 saysAVV, but it should say AAV, | think, AAV capsid
24 MS. MORRISON: Objection to the form 24 subunit?
25 of the question. 25 A. Correct.
Page 238 Page 240
1 A. Related to the assay that you were scoring 1 Q. Andthat'spart A.
2 the promoters or tissue -- 2 And then part B says: A nucleic acid
3 MS. TOKER: Sorry, we have to go off 3 comprising an AAV terminal repeat sequence and a
4 the record. 4 heterologous nucleic acid sequence, wherein, the
5 THE VIDEOGRAPHER: Thetimeis4:23. 5 nucleic is packaged within the chimeric AAV capsid.
6 We're off the record. 6 So that's the, what we were looking at
7 (Recess.) 7 before, that's an independent claim, correct?
8 THE VIDEOGRAPHER: Thetimeis4:23. 8 A. Correct.
9 We're on the record. 9 Q. Andthen claim 23 is adependent claim,
10 BY MS. TOKER: 10 right? Becauseit says: The chimeric virus vector of
11 Q. Allright. Wewere just looking, right 11 claim 22. Does that make sense to you, Dr. Samulski?
12 before the interruption, under the summary of the 12 A. Yes
13 invention, where it saysthat: This patent discloses 13 Q. Soclaim 23 depends from claim 22, correct?
14 mutants, mutant AAV vectors that have been designedto | 14 A. Correct.
15 exhibit one or more properties of interest, such as 15 Q. Allright. And it now adds on alimitation
16 enhanced tissue tropism, right? 16 towhat wejust read from claim 22, and it says: The
17 A. Correct. 17 chimeric virus vector of claim 22, wherein the
18 Q. Allright. And -- okay. 18 substitution, is a substitution of asparagine for
19 Now, and, again, we're talking about as we 19 threonine, correct?
20 were before with the '126 provisional -- well, I'll 20 A. Correct.
21 justreadit. It says: Theinventors have identified 21 Q. Soinyour issue patent, your '809 patent,
22 the key amino acid of AAV1 responsible for enhanced in | 22 you aso claimed a single amino acid substitution at
23 vivo transduction and selectively engineered this amino 23 position 450 of AAV 2, where the threonine that's
24 acid into the backbone of AAV2 and AAV 3B, right? 24 normally there was replaced by asparagine, correct?
25 A. Correct. 25 MS. MORRISON: Objection to the form
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1 of the question. 1 tropism, Dr. Samulski. So I'm going to say tropism.
2 A. Correct. 2 This AAV 2.5 has different tropism from both
3 Q. lwouldliketolook at in this same 3 parent vectors, from -- it was different from both AAV1
4 document, the '809 patent, speaking of frustrating, I'm 4 and AAV2, correct?
5 going to have uslook at the definition of tropism 5 MS. MORRISON: Objection to the form
6 again, because no document would be complete withouta | 6 of the question.
7 discussion of tropism. So that's column 8, around line 7 A. It wasdifferent from both of the parents.
8 60. 8 Q. Differentinterms of tropism, ismy
9 A. Yeah 9 question, correct?
10 Q. It'sat the bottom of this table one. 10 A. Expression profile.
11 There's a paragraph of text on column 8. 11 Q. Youcal it tropism here?
12 Do you seethat? 12 A. Yeah, but we're back to expressing vector
13 A. Yes 13 9. You seewhat I'm saying?
14 Q. Itsays Theterm tropism, asused herein, 14 Q. Okay. And so that's -- | understand you
15 refersto preferential entry virusinto certain cell or 15 don't agree with it, but it's being referred to here as
16 tissuetypes or preferential interaction of the cell 16 tropism, correct?
17 surfacethat facilitates entry into certain cell and 17 A. Okay. It may bereferred there as tropism.
18 tissuetypes optionally and preferably followed by 18 Q. Okay. And sowhat you found was that
19 expression, e.g. transcription and optional translation 19 the-- | mean, it's called tropism. So you say the
20 of sequences carried by the viral genome in the cell, 20 experiment demonstrated that the AAV2.5 it gained
21 eg. for arecombinant virus expression of the 21 muscletropism, it lost liver tropism, and it gained a
22 heterologous nucleotide. Y ou see that, right? 22 new kind of tropism for atotally different kind of
23 A. Yep 23 cell astrocytes, correct?
24 Q. Soonce again it defines the tropism as the 24 A. Correct.
25 way you defined it originally, but with this optional 25 Q. Allright. And so despite the fact that
Page 242 Page 244
1 addition that it can include expression even of a 1 thisvector gained a non-muscle tropism, astrocytes are
2 heterologous nucleotide sequence from a recombinant 2 not muscle, correct?
3 virus, correct? 3 A. Correct.
4 A. Correct. 4 Q. Allright. You dtill believethat it could
5 Q. Now, | would liketo look at column 38, 5 beauseful therapy to use for -- to shed muscular
6 please, which isright before the sequence listed, 6 dystrophy, which you had originally been creating this
7 there'sacolumn 38 that says example 4. 7 vector to enhance -- let me start that over, okay.
8 A. 38 8 That wasamess. I'm going to try again.
9 Q. Anddo you see a heading that says example 9 Y ou were originally looking to enhance --
10 47 10 you need adrink?
11 A. Yes 11 A. I'mokay.
12 Q. Okay. And so this example 4 describes some 12 Q. Youwereoriginaly in the '809 patent and
13 experiments having to do with transduction of different 13 inthe'126 provisiona that we werelooking at,
14 tissues by the 2.5 variance that we talked about 14 looking to enhance the muscle tropism of AA2, correct?
15 before, correct? 15 A. Correct.
16 A. Correct. 16 Q. Withtheideaof using it for, you know,
17 Q. And that was the one that you or that your 17 potentialy for a disease as a gene therapy, such as
18 company, AskBio, took to clinical trialsin children 18 Duchenne muscular dystrophy, correct?
19 with DME, correct? 19 A. Correct.
20 A. Correct. 20 Q. Hereyou found that thisAAV2.5 gained a
21 Q. Now, thisparticular -- isit okay if | 21 tropismin adifferent kind of cell astrocytes, right?
22 cdl itAAV25? 22 A. Correct.
23 A. Yeah 23 Q. Butyou still used it for itsimproved
24 Q. SoAAV2S5 had different tropism or, yeah, 24 muscle tropism in DMD patients, correct?
25 well, I'm going to call it tropism, because you call it 25 A. Sol'mtryingto-- | want to make sure
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1 that wasthe experiment in astrocyte cellsor in 1 didn'tinject it intravenously anyway. Y ou were using
2 animalsthat showed up in astrocytes? 2 itintramuscularly.
3 Q. Okay. So-- 3 MS. MORRISON: Objection to the form
4 A. Iltwas-- 4 of the question.
5 Q. Solet'sbeclear onthat. I'msorry, | 5 A. For those studies, it was requested by the
6 did skip over the experimental details. But it says, 6 FDA databe doneIM, intramuscularly.
7 right, that it was injected into mouse, right? 7 Q. Okay.
8 A. Yeah 8 A. Whichreduced even more likelihood that it
9 Q. Okay. Sotheseareinanimals, correct? 9 would ever get access to the brain.
10 A. Correct, okay. 10 Q. Right. Soyou can have avector that can
11 Q. Sothiswasin vivo, agreed? 11 have multiple different cellular tropism or tissue --
12 A. Butthisisadifferent gene. It's GFP 12 let merephrase.
13 where the original was vector 9. 13 Y ou can have avector that can have
14 Q. Yeah, thisexample we didn't see that in 14 multiple different tissue tropisms, but the way you use
15 the '126, that's new for the '809, and you're welcome | 15 it, can till -- it can still be useful to target one
16 to compare, but that's here. 16 of the multiple tropisms of the vector.
17 So yes, thisis a different set from 17 MS. MORRISON: Objection to the form
18 experiments that we had looked at in the '126. 18 of the question.
19 So | guess sort of the question to start 19 A. Sol think what you're proposing isif you
20 off isyou agree that thiswas looked at in vivo inthe| 20 had multiple tropisms attached to a capsid, the root of
21 animals, correct? 21 administration may restrict access to those tropisms.
22 A. Correct. 22 | would put forth that if it's intravenous delivery, it
23 Q. Okay. Andyou found that there was a 23 has accessto essentially everything. If it's
24 gained -- anew tropism for astrocytes? 24 intramuscular, it'srestricted. If it'sintravitreal,
25 A. Correct. 25 it'srestricted, intracranial, so forth and so on.
Page 246 Page 248
1 Q. Allright. And that new tropism for 1 So that the virusis not restricted.
2 astrocytes did not stop you from using AAV2.5 to target 2 You're not using the virus based on its promiscuity.
3 muscle? 3 You'rerestricting it based on the root of
4 MS. MORRISON: Objection to the form 4 administration.
5 of the question. 5 Q. Right. Soyou can have a promiscuous
6 Q. In Duchenne muscular dystrophy? 6 vector, but based on the root of administration, you
7 A. Yeah, | think one thing you might want to 7 can target specific tissues within the promiscuous
8 takeinto account isthe AAV2 won't cross the blood 8 tropism of the vector?
9 brain barrier. So the only way to determine that it 9 A. Correct. And IV would probably not be a
10 went into astrocytes wasto physically put it in the 10 root of administration that you can control that
11 brain, that means injecting into the brain. 11 promiscuity.
12 And so using it for muscular dystrophy 12 Q. Okay, right. But -- fair enough. Okay.
13 whereyou add it systemically would never put arisk of 13 Do you know whether you ever licensed this
14 going to not astrocytes. 14 patent, the '809?
15 So that was basically a physical blocker to 15 A. | havenoidea
16 aputativetropism. So there was probably no risk 16 Q. Okay. I'mgoing to mark another exhibit.
17 involved. 17 A. Whileyou're drawing attention, can | also
18 Q. Right. Buteveninyour 2.5 clinical 18 draw attention to the fact that the claim set that you
19 trial, you didn't inject it intravenously. You 19 were describing, the claims for 3B required two changes
20 injectedit -- 20 instead of one?
21 A. Yeah. I'msorry. 21 Q. Let'sstick to my questions for now, and
22 Q. Youinjected it intramuscularly, correct? 22 1I'm about to grab the next exhibit, so just give me one
23 A. That's correct. 23 second.
24 Q. Sointhat sense also, the fact that the 24 Let's go ahead and mark this as
25 vector had an additional tropism didn't stop you. You 25 Exhibit 1062.
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1 Dr. Samulski, the court reporter has just 1 So thisis basically the science behind the

2 handed you what has been marked Exhibit 1062. 2 vector, and he was trying to establish aclinical

3 (The document referred to was marked 3 outcome that we thought was not justified by the

4 Deposition Exhibit Number 1062 for 4 science.

5 identification.) 5 Q. Just -- I'm curious, what was the clinical

6 Q. Haveyou seen this before? 6 outcome that he wastrying to sell?

7 A. Yes, I'mthe senior author. 7 A. Therewasno way you could provide benefit

8 Q. You'ethe senior author. 8 toachildwith DMD if you did an IM injection. Sowe

9 Thisisa paper by Dawn Bowles and a number 9 were opposed to the clinical trial from the beginning.
10 of authors, including yourself, correct? 10 And hewent ahead and did it and published it, and then
11 A. Correct. 11 we came back speaking to the science of it.
12 Q. Andthiswas, | think it saysit was 12 Q. Of how you had developed the AAV 2.5 vector?
13 published onlinein 2011. That's under the sort of the 13 A. Yeah, and thisis more basic science than
14 abstract right before the introduction. 14 this. Butit was adifferencein opinions of do you
15 A. Yes. Correct. 15 useakid to find out an experiment; and we were no.
16 Q. WhoisJade Samulski? 16 That'swhy | said 2.5 was the wrong virus, we were
17 A. My nephew. 17 quite aware of that, but he took it and went and did
18 Q. Oh, and this has some of the people that we 18 something we didn't support.
19 looked at asinventors, you know, the named inventors 19 Q. Gotit. But this, nonetheless, does
20 of the'126 provisional and the '809 patent, correct? 20 describe, inyour view, accurately the science of how
21 A. Correct. 21 you developed, for example, the AAV 2.5 vector, is that
22 Q. Including, for example, Joshua Grieger and 22 fair?
23 Mavis McKennaand others, correct? 23 A. Correct, that'sfair.
24 A. And Dawn Bowles, correct. 24 Q. Solet'ssee, you discuss here, you say in
25 Q. And Dawn Bowles, correct. 25 the abstract that you -- thisisthefirst clinical

Page 250 Page 252

1 Now, a couple of the authors here are 1 trial using AAV2.5 derived from arational design

2 listed as having their affiliation as Asklepios 2 strategy, correct?

3 BioPharmaceutical, Inc., which is AskBio, correct? 3 A. Correct.

4 A. Correct. 4 Q. Andwetaked about that. That's the

5 Q. And those authors are Scott McPhee and Jade 5 strategy that we discussed, right, in the '126

6 Samulski, correct? 6 provisional?

7 A. Correct. 7 A. Correct.

8 Q. Andwhat position was Scott McPhee at 8 Q. You say under theintroduction -- you say

9 AskBio? 9 intheintroduction, there's a section labeled
10 A. Technically, | don't remember. But there 10 introduction at the bottom of the left-hand column that
11 wasonly two members of the company; Jade and Scott, so | 11 talksin general about DMD as adisease, right? And
12 | think they shared whatever roles. 12 thenit says at the bottom: DMD is X-linked and is
13 Q. Okay. And so this paper describes the 13 genetically inherited, caused by mutationsin
14 clinical trial using AAV2.5, correct? 14 dystrophin, alarge 427-kilodalton cytoskeletal protein
15 A. It'sone of two papers. Thefirst paper 15 that isnormally expressed. And then you listed some
16 wasdone by Jerry Mendell, published in the New England | 16 different tissues; skeletal and cardiac muscle as well
17 Journal of Medicine. Jerry Mendell and it was 17 assmooth muscle, brain and retinain various isoforms,
18 published in the New England Journal of Medicine, and 18 correct?
19 this paper Jerry and others refused to put their names 19 A. Correct.
20 onit. 20 Q. And soisoforms are different forms of this
21 Q. Why did they refuse to put their nameson 21 very large dystrophin protein, correct?
22 it? 22 A. Correct.
23 A. Sowe had adifference of opinion on what 23 Q. And each isoform has different forms of
24 hewastrying to do clinically and what we thought we 24 thisvery large dystrophin protein, is that fair?
25 were doing scientifically. 25 A. Fair.
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1 Q. And depending on the isoform, depending on 1 the AAV2 capsid, which offers the benefits of a
2 which parts of the dystrophin protein the isoform has, 2 well-defined safety profile, coupled with purification
3 it will be expressed potentially in adifferent place 3 ease. Doyou seethat?
4 inthe body? 4 A. Yes
5 MS. MORRISON: Objection to the form 5 Q. And that's pretty much what we looked at in
6 of the question. 6 the'126 provisiona isthis strategy, correct?
7 A. That's my assumption. 7 MS. MORRISON: Objection to the form
8 Q. Okay. And so right here you're saying that 8 of the question.
9 it'sexpressed in avariety of tissues both, what, 9 A. That'ssimilar to what we were just looking
10 muscle, brain and retina, correct? 10 at, correct.
11 A. Correct. 11 Q. Inthe'126?
12 Q. Allright. 12 A. Inthe'126.
13 A. Theresareferencein the article that 13 Q. Right. All right. So just turning to the
14 describesthat. Just to be clear, we didn't document 14 next page, where you say on the left-hand column -- I'm
15 that. Werejust referencing the literature. 15 looking at the first full paragraph. You say: The
16 Q. That it wasknown at thistime that there 16 engineering and testing of this chimeric capsid
17 were studies that showed that isoforms of dystrophin 17 meaning --
18 were spread throughout this variety of tissues, 18 MS. MORRISON: I'm sorry, counsel,
19 correct? 19 where are you?
20 A. Correct. 20 MS. TOKER: I'm sorry, left-hand
21 Q. Now, you say on page -- the next page, page 21 column of page 445, first full paragraph
22 444, so that's the second page of Exhibit 1062, and 22 that begins the novel AAV2.5.
23 you'retalking in -- on this page about -- again, the 23 Q. Doyou havethat?
24 strategy that you used to come up with AAV 2.5, correct? | 24 A. Yes
25 A. Correct. 25 Q. I'mjustlooking at theend. Yousay: The
Page 254 Page 256
1 Q. Andyou say at the bottom of the left-hand 1 engineering and testing of this chimeric capsid in
2 column: Itisclear that no single natural AAV 2 clinical setting is providing a paradigm, whereas the
3 serotype will be useful for every clinical application. 3 investigator is no longer obligated to natural viral
4 Do you see that? 4 isolatesfor gene delivery and can therefore address
5 A. Yes 5 additional clinical concerns, e.g. capsid immune
6 Q. Yougoon to say that essentidly, and we 6 response, that lie outside of primary objective of
7 will seewhat it says exactly. But you basically say 7 measuring therapeutic transgene expression.
8 we now -- we are able to, and we now understand that we 8 Do you seethat?
9 should design our AAV vectors based on our needs, fair? 9 A. Correct.
10 MS. MORRISON: Objection to the form 10 Q. Allright. Soyou're, again, talking about
11 of the question. 11 rational design engineering of AAV to serve particular
12 A. Yes, | think that'swhat it'simplying. 12 purposes?
13 Q. Anditsaysjust alittle bit further down 13 A. Yeah, | think | was emphasizing more that
14 ontheright-hand column, you say: Instead of 14 because of the way thistrial was done, we were trying
15 attempting to fit aknown AAV, I'm sorry, | think -- 15 to extract safety datarelated to empty capsidsin one
16 tell mewhenyou're -- 16 arm and vector with transgene in the other arm so that
17 A. I'mgood. 17 we are no longer obligated to using the vectors or the
18 Q. You're good okay, sorry. 18 natural viral isolates, but you might be able to
19 So I'm on the right-hand column of page 19 discern novel safety data with these chimeric capsids,
20 444, and it says. Instead of attempting to fit aknown 20 which you couldn't do before.
21 AAV serotypeto adisease process or coevolve multiple | 21 Q. Okay. | mean, you also address safety in
22 traces of asingle capsid, we chose to use arational 22 the'126 provisional, where you said you were
23 approach to identify capsid regions on alternative AAV 23 interested in rational design that would preserve some
24 serotypes responsible for enhanced skeletal muscle 24 safety aspects of AAV2 and aso enhance transduction,
25 transduction and to combine these modifications into 25 right?
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1 MS. TOKER: What were you going to 1 A. If I'm not mistaken, Laura Coruzzi.
2 say? 2 Q. Okay. What were you asked to do, you know,
3 MS. MORRISON: | was going to object, 3 when you were contacted about this?
4 but | didn't want to interrupt. 4 A. Provide some expert opinions about AAV
5 MS. TOKER: I'm done with the 5 capsids.
6 guestion. 6 Q. Anything in addition -- anything more
7 MS. MORRISON: Objection to the form 7 specific providing opinions?
8 of the question. 8 A. No. Mostly navigating the minefield of AAV
9 A. Sowhen we say sefety, | think I'm going 9 capsids and tropisms and so forth and so on.
10 back to historical perspective. AAV2 was the only one 10 Q. Haveyou ever consulted for REGENXBIO
11 inhumans. It wasthe only one that the FDA had to 11 before?
12 rely on. So there waswhat we called a safety profile 12 A. No.
13 attached to that. Nobody died. And nobody -- so that 13 Q. Haveyou ever had any dealings of any kind
14 waslikeif you're going to choose something to goin, 14 with REGENXBIO?
15 try to choose 2. And if your 2 won't do what you want 15 A. Yes, many different interactions. The CSO,
16 it todo, then you're stuck trying to use rational 16 Olivier Danos, and | were both affiliated with the
17 design to make 2 potentially successful. 17 first wave of gene therapy companies. It was called
18 After that, there was an onslaught of 18 Somatics. he was from Richard Mulligan's group, and |
19 forget rational design, just take AAV1, that was 19 wasaconsultant at that point in time. And over the
20 Glyberathefirst drug approved, SMA, which was AAV9, | 20 yearswe've interacted scientifically.
21 which was another. So people stopped worrying about 21 Then | think he went to France, and he was
22 safety and just starting use you different serotypes. 22 in charge of the AFM, the French version of the DMD,
23 But we were hamstrung by what the FDA would 23 MDA, and we were collaborators, scientific
24 say they would let go into ahuman. And | think in 24 collaborators. And then | think he went to Viagen, and
25 order to befair, the amount of resourcesit took to do 25 hewastherefor ashort stint where we interacted.
Page 258 Page 260
1 aclinical trial wastoo expensivetotakeeachonein.| 1 Q. Sorry, who was this?
2 Soweweretrying to attach it to AAV2. 2 A. Olivier Danos, the CSO for REGENX, chief
3 Does that make sense? 3 scientific officer.
4 Q. Yes, understood. 4 Q. Current CSO?
5 MS. TOKER: Okay. | would liketo 5 A. |think he'scurrent.
6 take abreak and sort of see what my last 6 Q. Okay. And soyou've had dealings you
7 bit will be. 7 say--
8 THE VIDEOGRAPHER: Thetimeis4:56. | 8 A. Twenty-fiveyears, thirty years of just --
9 We are off the record. 9 hewent there. We met in different places.
10 (Recess.) 10 So when he was at REGENX, we would invite
11 THE VIDEOGRAPHER: Thetimeis5:09. | 11 him to meetings to represent the science and stuff like
12 We are on the record. 12 that.
13 BY MS. TOKER: 13 Q. AtUNCyou mean?
14 Q. Dr. Samulski, you didn't talk about the 14  A. No. No. No. Conferences. You pick
15 substance of your deposition? 15 peoplethat arein an industry and people that arein
16 A. No. Just about pasta and carbohydrates. 16 academics, and you try to have a mixture of
17 Q. Wadll, I'm sorry | missed that one. 17 representation science wise.
18 But, okay. Whenwereyou first contacted |18 Q. When you were organizing conferencesin the
19 about serving as an expert in this proceeding? 19 field of gene therapy?
20 A. Oh, gosh. I'm not going to be able to 20 A. Correct.
21 remember adate. Itwasmaybeayearagoorso. | |21 Q. Okay. And--
22 can't remember. 22 A. Thesamewould hold true for Jim Wilson,
23 Q. About ayear ago? 23 and there was multiple interactions with Ken Miller,
24 A. Maybe, yeah. 24 who was the CEO, just by default, at the same meetings
25 Q. And do you know who contacted you? 25 and things like that. Employees that worked in our
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1 spacewere limited. 1 reationshipsand things. | don't think we

2 So they would either come on hislab, my 2 crossed-licensed or collaborated at any significant

3 lab, that lab, and he would be working for REGENX fora | 3 level.

4 number of years. 4 Q. Just to beclear, isthe, whatever |P that

5 Q. Had your company had dealings with 5 you licensed originally from GSK, isthat now held by

6 REGENXBIO so, you know, AskBio or Bamboo or any of | 6 REGENX?

7 the-- 7 A. No.

8 A. Yeah, AskBio-- I'mgoing to say -- I'm 8 Q. Sorry?

9 going to get it wrong, but there was like either a 9 A. No.
10 horsetrade of alicense, they wanted cell 10 Q. No. Oh, okay. And your companies, AskBio
11 complimentary, and this was when all of the technology 11 or Bamboo, have not otherwise been involved in
12 wasat GSK. So |l don't think it was REGENX asmuch as | 12 licensing U Penn technology or REGENX Biotechnology?
13 it wasthe University of Pennsylvania. 13 A. No. No.
14 Q. Okay. Sowhy don't wejust clarify that a 14 Q. Okay. Now, are you receiving compensation
15 little bit. 15 for your expert services here?
16 So your company, AskBio, had license 16 A. For here?
17 exchange with -- 17 Q. For thisproceeding. Sorry.
18 A. GSK. 18 A. | hope so.
19 Q. GSK, but not with REGENX? 19 Q. Areyou being paid?
20 A. No. GSK, | think, held dl of the U Penn 20 A. I'mbeingtold | am. | hope so.
21 |Pbeforeit wentinto REGENX. | think they gaveit 21 Q. And how much have they told you they are
22 back to the university, or | don't know if they had any 22 going to pay you for these services?
23 ownership or not when they gave it back. But therewas |23 A. They didn't give me anumber, and | don't
24 an effort by GSK wanted our self-complimentary 24 know what we ended up settling on. | don't spend
25 technology. So | think we did a horse trade where 25 time--

Page 262 Page 264

1 nobody spent any money, and we said we would like to 1 Q. You did thiswithout knowing how much

2 exploreyour AAV8 capsid. 2 they're paying you, Dr. Samulski.

3 Q. Sothiswasalicensefor AAV8? 3 A. Youwon't understand it, but those are not

4 A. | thinkit was. 4 prioritiesin my life.

5 Q. Okay. Soyouand GSK -- 5 Q. Any ballpark of how much you are being

6 A. GSK. 6 paid? Anyidea? If you don't know, if you really

7 Q. Do you remember what time frame? 7 don't know, that's fine?

8 A. I'mnot -- | couldn't give you anything 8 A. | don't.

9 accurate. 1'm going to say 2000, maybe. 9 Q. Youdon't?
10 Q. Soyou had, asyou say, a horse trade where 10 A. | don't.
11 you licensed some of your self-complimentary technology | 11 Q. Out of curiosity then, you know, why did
12 to GSK, and they licensed some University of 12 you decide to, you know, take part in this, and, you
13 Pennsylvaniatechnology to AskBio? 13 know, subject yourself to questioning on this and all
14 A. AskBio, yeah. 14 that kind of stuff?
15 Q. Andyou think that that license involved 15 A. | think that's an easy answer. There's few
16 AAVE? 16 peoplethat have been in the field long enough to know
17 A. | think so. That was probably the only 17 it fromitsinception to wherewe'reat. And | think
18 capsid we were looking at at that time. 18 today you probably, unfortunately, got drenched with
19 Q. Okay. And subsequent to that, or in 19 the confusion that the field has brought upon itself by
20 addition to that, have you had any similar or any 20 promiscuously using terms and technologies that aren't
21 dealings with licenses having to do with REGENX or the | 21 correct. And asaresult of that, there always seems
22 University of Pennsylvania? 22 tobewhat | call pseudo-dogma that gets out there
23 A. No. | think after that, GSK gavethe 23 compared to redlity. And soif | can bring any clarity
24 package back to U Penn, and then | think REGENX spun | 24 with that before it gets any worse, | almost feel
25 out of that. And then that was more of the scientific 25 obligated. Otherwise, it'slost forever.
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1 Q. Haveyou done other consulting then? 1 Q. Other than listening, and | will haveto
2 A. Yeah 2 say that'safirst for my -- an answer to how did you
3 Q. What? 3 prepare for your deposition question. Other than
4 A. 1didfor Novartis and Genzyme werein a 4 listening to the audio -- so you recorded your own
5 similar, what | call pissing match, and who was 5 declaration?
6 responsible for generating self-complimentary vectors, 6 A. It'san Al recording.
7 and Genzyme had Barry Carter's patent, which was not 7 Q. Okay.
8 functional, couldn't practiceit. And Novartiswas 8 A. Thevoiceisactualy pretty pleasant to
9 using the self-complimentary AAV for al of the SMA 9 listen to, especialy if you'retrying to get to sleep.
10 kits. And so that was avery similar one where they 10 Q. 1 will haveto suggest that for my own
11 weretrying to say what is a self-complimentary 11 experts.
12 molecule, why isit different than a double-stranded 12 So other than listening to the Al-generated
13 genome and stuff like that. 13 audio recording of your declaration, did you meet with
14 So most of mine was trying to put the 14 anyoneto prepare?
15 guardrails on what can you cal it, what will it do, 15 A. No. Physicadly, no.
16 and how doesit work. 16 Q. Or--
17 Q. Anything -- any other consulting besides 17 A. Zoom, we had some Zooms, where we talked
18 that? 18 through things.
19 A. Consulting? 19 Q. AndI'm not asking you about the substance,
20 Q. Wwadll, yeah. 20 the subject matter. 1'm just asking you now about sort
21 A. | get asked al thetimeto consult. Too 21 of thefacts of who you met with and when and so forth
22 many -- | can't even go through the list. But | don't 22 andsoon.
23 charge. | just do whatever they need, kind of thing, 23 So who did you meet with to prepare?
24 and then they donate to the Columbus Children 24 A. Mostly only Zooms. Nothing in person.
25 Foundation. 25 Q. Andwho wasonthe Zoom? Again, I'm not
Page 266 Page 268
1 Q. | meant morein sort of any other pissing 1 asking you to tell me what was discussed.
2 matches, isthe technical term that -- 2 A. Our colleagues here, and Laura Coruzzi, who
3 A. | haven't been asked in any formal way. 3 isprobably on the computer.
4 MS. MORRISON: | almost did a spit 4 Q. Okay. And how many meetings did you have?
5 take. 5 They can't help you. You haveto just tell me whatever
6 MS. TOKER: Apologiesto the room. 6 you remember.
7 Q. About how many hours did you spend 7 A. They'reablur; five, six, seven.
8 preparing your declaration? 8 Q. Okay. And about how many hours?
9 A. Youdon't want to know. 9 A. They lasted about an hour each. | fitinto
10 Q. Surel do. 10 the Zoom schedule.
11 A. Forthisone, likel said, | had to read so 11 Q. Didyoutalk to anyone at REGENXBIO to
12 many of my own papers out of 20 yearsago. | wouldsay | 12 prepare?
13 over two weeks of effort put into this. 13 A. No. | don't have any contacts with those
14 Q. And about how many hours over the two 14 guysthese days.
15 weeks? 15 Q. Or anyone at the University of
16 A. Oh, I'm talking two weeks of hours. 16 Pennsylvania?
17 Q. Okay. 17 A. No. Unfortunately, no.
18 A. Not two weeks of doing it, but of hours. | 18 MS. TOKER: | think | do not have any
19 would accumulate up to two weeks. 19 further questions, barring if you have some,
20 Q. And about how long did you spend preparing 20 | may have some follow up to that.
21 for your deposition today? 21 MS. MORRISON: Sure. | do have afew
22 A. Canl shareit with you? | have an audio 22 guestions.
23 of my declaration, and | listen to it everywhere | 23 Can we go off the record for just like
24 driveso | can remember it, because I'm at an age now 24 two minutes?
25 where I'm losing my memory. 25 THE VIDEOGRAPHER: Thetimeis5:22.
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We are off the record.
(Recess)
THE VIDEOGRAPHER: Thetimeis5:24
we're on the record.
EXAMINATION BY COUNSEL FOR REGENXBIO:
BY MS. MORRISON:
Q. Dr. Samulski, | just have afew questions
for you.
Whereisthe dystrophin protein primarily
expressed in the body?
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masked that site. So shedid it at the structural
level, structural crystal.

Mavis, for us, would guide us with GPS
coordinates of if you want to do this, you should knock
out these amino acids or change those amino acids.

And we had avery productive relationship
where she gave us guidance and we made the wreck and
check and came back with biology.

Q. Whenyou say Mavis, Dr. McKenna gave you
GPS coordinates, you mean to amino acids or something

11 A. Muscle. 11 else?
12 Q. Andif youwere going to make agene 12 A. Yes, amino acids.
13 therapy that included a dystrophin gene, what tissues 13 Q. Sowouldyou cal Dr. McKenna. Wasshea
14 would you target with that gene therapy? 14 person of ordinary skill in the art? More than that?
15 A. Mustle 15 How would you characterize that?
16 Q. Okay. | wanttolook at what was marked as 16 A. There'sbeen no other crystal structure
17 Exhibit 1059, it'sthis provisiond, it's right here. 17 since she's passed away. So sheisand has been the
18 | want to start on the very first, front page. And | 18 whole definition of the AAV structural biology.
19 just want to ask you about each of these inventors. 19 Q. Somorethan ordinary skill inthe art --
20 So who is Dawn Bowles? 20 A. Morethan ordinary.
21  A. DawnBowleswasapost docinthelab. 21 Q. WhoisJoseph Rabinowitz?
22 Q. How long had she been a post doc in your 22 A. Hewasapost doc of mine, probably when
23 lab at the end of 2004? 23 thiswas happening, he was finishing leaving the lab
24 A. I'mgoing to say threeto four years, 24 and he went to Pennsylvania, got a faculty position at
25 maybe. You're pull my memory now. 25 Temple and started his own lab.
Page 270 Page 272
1 Q. Josh Grieger we already talked about. 1 And Joe was one who was responsible for
2 A. Isagraduate student. 2 developing how you connect AAV2 rep and swap in
3 Q. [I'll skip him. 3 different serotypes and produce production packaging
4 Who is Chengwen Li? 4 systems.
5 A. Chengwen Li was another post doc in the 5 So Joe was an innovator that opened the
6 lab. 6 field up to trying different serotypes, otherwise we
7 Q. Okay. AndwhoisMavisMcKenna? You 7 were stuck with AAV2.
8 mentioned her several times today. 8 Q. Sowouldyou cal Dr. Rabinowitz a person
9 A. MavisMcKennaisthe, unfortunately passed 9 of ordinary skill in the art?
10 away, but the goddess of the AAV crystal structure. 10 A. No.
11 Shesolved al the crystal structures for all the 11 Q. What would you call him?
12 serotypes. So she was the meccawho understood AAV 12 A. Hewasextraordinary in that he developed
13 structure. 13 technology that enabled the whole field to go forward
14 Q. Andwhat do you mean she was the -- can you 14 and that was probably not typical for a graduate
15 give alittle more description when you say she was the 15 student, so most post DOCS.
16 goddessof AAV crystal structure? 16 Q. Andishestill inthefield?
17 A. Maviswas on the paper when they started 17 A. |think so.
18 the AAV2 crystal structure. And then sheindependently | 18 Q. Okay. And then the last person listed on
19 solved AAV1, 2, 3,4,5,6,7,8,9, and then she 19 hereisRichard Samulski. That'syou, right,
20 solved the structure of the heparan binding to the AAV. 20 Dr. Samulski?
21 Shemet thefirst antibodies crystal structures 21 A. | think that's correct.
22 interacting with the motifs that sat on the surface 22 Q. And at thetime of thisin late 2004, how
23 demonstrating that the three -- the prongs that set out 23 long had you been in the field?
24  at the three protocol where basically where viruses 24 A. Areyou serious? Since 1978.
25 would get blocked from tropism because the antibody 25 Q. Somorethan 25 years at thistime?
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1 A. Correct. 1 for changes, but looking for hemology that said this
2 Q. Allright. Solet'slook, if you gotothe 2 might belike that, because they have a similar repeat
3 back of this, it's at Figure 1A, which | think we 3 clustering of charge.
4 looked at before. 4 Q. Sol want to ask you acouple of follow-up
5 A. Yes 5 questionson that.
6 Q. Soyoutaked-- doyou remember when you 6 Y ou mentioned you looked for to narrow -- |
7 looked at thiswith Ms. Toker? 7 think you said -- please correct meif I'm wrong -- to
8 A. Yes Yes 8 narrow from the 83 to 36, you looked for amino acids
9 Q. Andsothetop of thisFigure 1A says 36 9 that were similar versus ones that were different in
10 candidates based on triage versus 83 from AAV1/2 10 termsof hydrophilicity, the size of the amino acid or
11 adignment. Do you see that? 11 thecharge. Do | have that right?
12 A. Yes 12 A. Correct.
13 Q. Canyou explain what that means? 13 Q. And so when you were choosing the 36 fron
14  A. Wadl, what you typically doisyouline 14 83, did you want to -- what were you -- were you
15 them up in the linear form that's on this page, and you 15 looking for amino acids that were similar or ones that
16 look for differences. And when you see differences, 16 were different?
17 you then look to seeif they are similar amino acids or 17 MS. TOKER: Objection to the form.
18 completely different amino acids. If they're similar, 18 A. Different. Wewerelooking for those that
19 you would not rank those as high as a priority asif 19 were different.
20 they were different. And when | say different, we're 20 Q. Okay. Andyou also talked about variable
21 talking about isit hydrophilic versus hydrophobic? Is 21 region 8, and can you just -- what is variable -- where
22 it charged versus uncharged? Isit bulky group versus 22 isvariableregion 8 in the capsid?
23 anon-bulky group? And that was kind of astandard art | 23 A. If youlook at the 580 region.
24 inthefield. Youlook for amino acids that were 24 Q. Okay.
25 different, and if you saw a cluster of amino acids, you 25 A. That cluster down thereis where the virus
Page 274 Page 276
1 paid alittle bit more attention, because it said it's 1 goesfrom the linear map to the three-dimensiona map.
2 not just one, there'sagroup of them. And thisis 2 It'sthe protrusion that sticks out from the virus, so
3 wherethe variable regions that Mavis identified, so 3 it'sthe furthest away from the core of the virus, and
4 it'seight variable regions that exist on this capsid, 4 it hasaseries of charged amino acids that are
5 and thisis where most likely tropism is going to be 5 involved in binding to receptors.
6 dictated. 6 Q. And when you were talking about amino acids
7 So we focused on variable regions of which 7 that are similar versus different, | want to focus on
8 variableregion 8 existsin the 550, 560 in that 8 sereneand asparagine. Arethose similar, or are they
9 region, if you see that, the 585, there's |ots of 9 different?
10 differencesthere. That's where my lab mapped the 10 MS. TOKER: Objection, form.
11 first AAV receptor identified, which was heparin 11 A. So, again, we would look for those that are
12 aulfite. 12 different, whether they're charged and be
13 And, again, AAV -- al of the AAVs now when 13 phosphorylated and things of that nature over ones that
14 they do libraries or any type of tropism studies, they 14 arenot likely to be what's called post-transl ated
15 put their insertsinto this variable region 8 because 15 modified, PTMs.
16 on that footprint, thisisthe one that's the surface 16 Q. AndI want to ask about the crystal
17 sticking out most likely to read the Braille of what's 17 structure you talked about -- sorry. If you could go
18 onthe cell and then attach the receptor by initiating 18 to Figure 1B, the next figure, and this Figure 1B says:
19 acascade of the next events. 19 12 candidates that tested based on amino acid and
20 So in that type of theme, that's where you 20 crystal structure analyses. Do you see that?
21 would have focused changes and things like that. 21 A. Yes
22 Again, when we looked at the nuclear 22 Q. And how did you select these 12 candidates
23 localization signals, those were clusters that were 23 fromthe 36in Figure 1A?
24 understood from previous publications. So those were 24 A. Mostly from Mavis, who ended up giving us
25 like hemology searches. They weren't so much looking 25 whether they were loop structures, or whether they were
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1 concerred(sic), what's called beta barrel sheets, it 1 Q. Istherean arrow anywhere within 50 amino
2 means they're very concerred(sic), and she was able to 2 acids of position 665?
3 identify from her crystal structure where she said -- 3 A. I'd haveto count those, but | don't think
4 can| try to use this, which isn't going to show up on 4 there's anything within proximity.
5 thetype? 5 Q. Okay. All right. If you could go back in
6 Q. Sure. 6 thisexhibit, Exhibit 1059, to page 9, and let me know
7 A. VP3islikeaglove, okay. Thethumbis 7 when you're there, Dr. Samulski.
8 theHlI loop, and the macavirus you had five of these 8 A. Yeah
9 that snap together likealLego: Click, click, click, 9 Q. Opposing counsel looked at the definition
10 click, click. And what Maviswas able to show us was 10 of the term tropism with you. | want to look at the
11 that two amino acidsin thisHI loop are kissing three 11 next paragraph. And do you seethat thereisa
12 amino acids from its neighbor; and therefore if you 12 definition of the term infection in that paragraph?
13 wanted to make a change that may be involved in better 13 A. Yes
14 infection in muscle, make those changes so it opens up 14 Q. And also adefinition of the term
15 and releases the DNA. 15 transduction in that paragraph?
16 So that's where we went and made 2.5 based 16 A. Yes
17 on her taking the linear molecule and folded it into 17 Q. Okay. How doesthis application define
18 thisstructure. And after shefolded it into the 18 infection?
19 three-dimension, it was, guess what, this neighbor is 19 A. Youwant metoreadit or just tell you?
20 talking to this neighbor. 20 Q. Just tell mein your own words.
21 And so we had a different perspective of 21 A. Infection isthe steps by which the virus
22 how the virusworked. It was not just linear 22 entersthe cell and proceeds through a productive
23 differences. It wasthree-dimensional. 23 infection.
24 Q. Andwhen you say you had a different 24 Q. Andisthat consistent with how you talked
25 perspective, do you mean based on the crystal structure 25 about infection in your declaration and your opinions?
Page 278 Page 280
1 or something else? 1 A. |think so.
2 MS. TOKER: Objection to the form. 2 Q. Okay. And then how does this application
3 A. Wehad adifferent perspective based on the 3 define transduction, again, in your own words?
4 crystal structure and how she allowed us to see who was 4 A. Transduction would be expression of agene
5 talking to who. 5 product that's carried by the viral genome, the vectors
6 Q. Werethere other peopleinthefield at 6 in the transgene cassettes.
7 that time, other than Dr. McKenna, who could have done 7 Q. You talked during your examination earlier
8 that kind of analysis? 8 about the threonine insertion from AAV1to AAV2.
9 A. Theautonomous parvovirus people could have 9 Do you remember that conversation?
10 stepped over in our field and helped. 10 A. Yes
11 Q. Could aperson of ordinary skill in the art 11 Q. You were starting to say something during
12 at that time have done that analysis? 12 your examination about removal of the threonines. If
13 MS. TOKER: Objection, form. 13 you could explain that, please?
14 A. Inanswering that question, | still can't 14 A. When we were doing the wreck and check
15 doit after 50 years of being in this space. It'sa 15 approach towards thisAAV 1, as we discussed earlier,
16 different -- it'sadifferent training. 16 wasan insertion, and so the alignment was off by one
17 Q. AndinFigure 1B, | seethereare -- it 17 amino acid.
18 mentions 12 candidates. What are the arrows in this 18 So when Mavis identified that abnormality,
19 figuredescribing. There's arrows, do you see those? 19 shesaid transfer the threonine over so you can mimic
20 A. Yes 20 more of what AAV 1'sloop looks like, and we did that.
21 Q. Arethosethe 12 candidates? 21 And that'swhere 2.5 came from, and eventually 2.1.
22 A. Thoseare 12 candidates. 22 It'sthat sole amino acid, of which when we changed all
23 Q. Okay. And istherean arrow at position 23 20 amino acids, it was not the preferred amino acid.
24 665? 24 So as agood scientist, we went to AAV1 and
25 A. No. 25 say let'stake Mother Nature's three best amino acids

Page 279

Page 281

71 (Pages 278 - 281)

Veritext Lega Solutions

Caendar-CA @veritext.com 866-299-5127

Sarepta Exhibit 1063




1 and replace threonine, and we put them in one by one, 1 pagel2.
2 andlo and behold they were superior than threonine. 2 A. Am/| reading this one?
3 And | barked at my students saying you didn't do the 3 Q. Yes, that'stheright one. And at the very
4 control. Take out the threonine so it looks like AAV2 4 bottom, starting around line 29, the paragraph that
5 and no longer goesinto muscle. 5 dtartsin representative embodiments?
6 So she took out the threonine, and to our 6 A.  Um-hum.
7 shock, it was the best muscle transduction we've ever 7 Q. Thisparagraph describes making --
8 seen. 8 potentialy making changes at amino acid positions.
9 So it was complete spinning of the magnetic 9 I'm not going to read them al, but it's 260 through
10 polesfrom what we were doing as a systematic dogmatic, | 10 268, correct?
11 if you do this, then this should happen and so forth 11 A. Correct.
12 and soon. And we still don't understand that puzzle 12 Q. Sothat's nine different potential changes?
13 tothisday. 13 A. Correct.
14 Q. Youlooked at abunch of experiments that 14 Q. Andthenif you go to the next page, page
15 were donein this provisional. How much timeandwork |15 13, andlook at line 18, do you see where | amin the
16 went into these experiments that went into this 16 paragraph that startsin particular embodiments?
17 provisional? How many years or hours, however you want| 17 A. Yes.
18 to characterize it? 18 Q. And this paragraph is continuing to talk
19 MS. TOKER: Objection to the form. 19 about making changes, those same sorts of changes,
20 A. | wouldsay every timewe published a 20 right?
21 paper, that was at least afour or five-year effort. 21 A. Yes.
22 And depending on the number of authorsthat are on it, 22 Q. And do you see the sentence that starts
23 they areall contributing with typically alead author 23 based on crystal structure analysis?
24 that'stotally dedicated for that four and a half 24 A. Yes.
25 years, four to five years. That would be an average. 25 Q. What doesit mean when it says: It will be
Page 282 Page 284
1 Some of them werelonger. The 2.5 was much longer, 1 clear that in some instances, the
2 becauseit wasthe first time we've ever decided to try 2 insertion/substitution can be moved one, two, three,
3 todorational design. Didn't know what we were doing, 3 four or even five amino acids in either direction, and
4 so we had to wreck and check, wreck and check, wreck 4 itgoeson. What isthat referring to?
5 and check. 5 A. Sothisisgoing to thefact that the
6 Q. Andwasanyoneeseinthefield, to your 6 crystal structureisactually working in three
7 knowledge, doing this sort of rational design that's 7 dimension, and if you'rein aloop, the loop could be
8 described in this provisional ? 8 changed essentially anywhere from the base through that
9 MS. TOKER: Objection. 9 fluidity back to a structured base.
10 BY MS. MORRISON: 10 So picking a specific location may not be
11 Q. Atthistime? 11 theoptimum one. You may need to shift it in the left
12 MS. TOKER: Objection, form. 12 direction or theright direction. And, again, the
13 A. Askthat question again? 13 crysta structure allowed you to see what that was
14 Q. Sure. Wasany -- to your knowledge, was 14 because if it was the beta barrel sheets, they had
15 anyone else doing this sort of rational design that's 15 rigidity, but if it was aloop, it had flexibility in
16 described in this application at thistime in 2005? 16 it, and we were referring to the loop, the HI loop, the
17 MS. TOKER: Objection, form. 17 265 loop.
18 A. | think we werethelead in thisand 18 Q. Okay. | want to look now at the paragraph
19 essentialy all the other efforts that were going on, 19 that goes from the bottom of page 14 to the top of page
20 which meant we had like a three or four-year head start 20 16 of this Exhibit 1059. Do you see where| am? It
21 over everybody else. Once these were published, | 21 saysrepresentative embodiment.
22 think it wasfairly straightforward that people can say 22 A. Yeah
23 oh, | seewhat he'sdoing. We should start doing that. 23 Q. Thisparagraph refers again to positions
24 Q. Okay. | wanttolook at just acouple of 24 260 through 268. Do you see that?
25 thechanges. If you can go back to this provisional to 25 A. Yes
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1 Q. And then the sentence that is at the very 1 inthisgroup of 260 to 268, you can do that in
2 bottom of the page, suitable amino acids, do you see 2 combination with any of the others.
3 wherel am? 3 Q. Okay. Allright. If you could turnto
4 A. Yes 4 page 18 at line 20.
5 Q. Itsays: Suitable amino acidsinclude, and 5 A. Inparticular?
6 it listsanumber of amino acids. Do you see that? 6 Q. Yes. Andif you couldjust -- well, I'll
7 A. Yes 7 read that sentence for the record, and then I'll ask
8 Q. Andthenthelast sentence says: In 8 you aquestion about it.
9 particular, embodiments of threonine isinserted or 9 On page 18, line 20 of Exhibit 1059, it
10 substituted into the capsid subunit. Do you see that? 10 says: In particular, aspects of the embodiments
11 A. Yes 11 described in the previous two paragraphs, the
12 Q. Andwhat isthat referring to? 12 substitution is a substitution of an amino acid that
13 A. Of dl theamino acids that were being 13 cannot be phosphorylated for an amino acid that can be
14 suggested, threonine would be the preferred. 14 phosphorylated. Do you see that?
15 Q. Sothisparticular paragraph istalking 15 A. Yes
16 about substituting the threonine into the subunit? 16 MS. TOKER: Objection. You left out a
17 MS. TOKER: Objection, form. 17 word.
18 A. Correct. Correct. 18 MS. MORRISON: Oh, | apologize. What
19 Q. Allright. And thenif youlook at the 19 word did | leave out?
20 bottom of this page, paragraph that starts the 20 MS. TOKER: Substitutionisa
21 invention further provides? 21 substitution of an.
22 A. Yes 22 MS. MORRISON: Anamino acid.
23 Q. What's being described, just in your own 23 MS. TOKER: Amino acid, right.
24 words, in subparagraphs A through F that go from pages | 24 MS. MORRISON: Okay.
25 15t016? 25 Q. Thesubstitution is a substitution of an
Page 286 Page 288
1 A. All the possibilities that one could start 1 amino acid that cannot be phosphorylated for an amino
2 totry substitutions or insertions. 2 acid that can be phosphorylated.
3 Q. And so paragraphs A through F give about 3 Did | read that correctly, doctor?
4 ten different additional -- no, I'm sorry, more than 4 A Yes
5 that, amost 20 different positions that could be 5 Q. Now,whatisthat referring to? What does
6 substituted? 6 that mean?
7 MS. TOKER: Objection, form. 7  A. Thesubstitution is asubstitution of an
8 A. Some number that it could count up. 8 amino acid that cannot be phosphorylated for an amino
9 Q. Widll, it'sfour individual onesin 9 acid that can be phosphorylated, for example,
10 paragraphs A through D, and then it lists in paragraphs 10 threonine. | don't know what you're asking me.
11 E and F positions 447 through 460? 11 Q. Sure. Soisthistalking about removing a
12 MS. TOKER: Objection, form. 12 threonine or substituting one in?
13 BY MS. MORRISON: 13 MS. TOKER: Objection, form.
14 Q. Isthatright? 14 A. |It'sputting threoninein.
15 MS. TOKER: Objection, form. 15 MS. MORRISON: All right. | don't
16 A. There'ssix inthat one, and there's 16 have any further questions. Thank you,
17 another six in the other. So 12. There are about 19, 17 Dr. Samulski.
18 20, almost 20. 18 FURTHER EXAMINATION BY COUNSEL FOR PETITIONER
19 Q. Okay. And then on the same page 16, 19 BY MS. TOKER:
20 there'saparagraph starting at line 11 that saysthe 20 Q. Ido. Let'sjustlook at what youjust
21 modifications. Do you seethat? 21 said, Dr. Samulski, on that paragraph.
22 A. Yes 22 So we're going to go back to page 18, line
23 Q. Just read that to yourself, and then in 23 20. Anditsays: In particular aspects of the
24 your own words, what's this paragraph talking about? 24 embodiments described in the previous two paragraphs,
25 A. Wadl, it'ssaying that if you make a change 25 the substitution is a substitution of an amino acid
Page 287 Page 289
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1 that cannot be phosphorylated for an amino acid that 1 crystal structure, correct?
2 can be phosphorylated, e.g. threonine, right? Correct? 2 A. Would have the potential.
3 A. Correct. 3 Q. Would have the potential to be
4 Q. Thisistalking about substituting in to 4 phosphorylated, correct?
5 replace athreonine with an amino acid that cannot be 5 A. Correct.
6 phosphorylated, correct? 6 Q. Andsimilarly, aperson of ordinary skill,
7 A. That'stheway it reads. 7 without acrystal structure, could look at athreonine
8 Q. Right. And that's how you understand that, 8 inalinear sequence and know that it has the potential
9 correct? 9 to be phosphorylated, correct?
10 A. Correct. 10 A. Correct.
11 Q. Okay. Soandwe'vetaked about this 11 Q. Okay. | would like to look back at the
12 beforethat at position 716, for example, in AAV2, 12 definition that you looked at with counsel just now of
13 thereisathreonine that here they're saying you would 13 infectivity on page 9 of the '126 provisional.
14 substitute in, for example, an asparagine to replace 14 A. Which onearewein?
15 thethreoninein AAV2, correct? 15 Q. I'msorry, the'126, yeah, you got that,
16 MS. MORRISON: Objection to the form. 16 and page 9. And you looked at the definition of
17 A. That'swhat it'simplying. 17 infection, right, as defined in the second paragraph on
18 Q. Okay. Now, to determine whether or not an 18 page 9?
19 amino acid is phosphorylatable, you don't need a 19 A.  Um-hum.
20 crystal structure, do you? 20 Q. Correct?
21 A. Ithelps. If they're on the surface, 21 A. Correct.
22 they're morelikely to be phosphorylated -- 22 Q. Sofirst of dl, in your declaration, you
23 Q. I'msorry, | didn't ask if it was 23 didn't usetheterminfection. You used the term
24 phosphorylated. | asked if it was phosphorylatable? 24 infectivity, correct?
25 A.  Oh, phosphorylatable? 25 A. Correct.
Page 290 Page 292
1 Q. Yeah 1 Q. Okay. Sotheword infection here you're
2 A. No, the crystal structure wouldn't be as 2 defining adifferent term than you've defined in your
3 essential. 3 declaration, correct?
4 Q. Right. You could look at a sequence and 4 A. I'mnot sureif that's -- I'm not sure what
5 know whether or not a particular amino acid is capable 5 thetwo --
6 of being phosphorylated, correct? 6 Q. They are different words, right?
7 A. Right. Butif you wanted more accurate, 7 A. You mean the ending of the word infection
8 youwouldlook at acrystal structure. 8 versusinfectivity?
9 Q. Okay. A crystal structure could giveyou a 9 Q. Sure. Sure.
10 lot of information, no question. But my question is 10 A. I'monly going by what you're saying.
11 just simply, you and a person of ordinary skill in the 11 Q. Okay. Fair enough. So let'slook at what
12 art could look at alinear sequence and know which 12 you said in your declaration versus what you said in
13 amino acids are phosphorylatable and which are not, 13 the'126 provisional.
14 correct? 14 If you could look back, sorry to make you
15 A. Potentially phosphorylatable. 15 doit, look back at your declaration, please,
16 Q. Potentially phosphorylatable, correct? 16 Dr. Samulski, paragraph 38. Page 22, paragraph 38.
17 A. Correct. 17 A. Right.
18 Q. Soaperson of ordinary skill in the art 18 Q. Yousaid here: Infectivity, on the other
19 looking at alinear protein sequence could look at an 19 hand, generally refers to the steps that occur after
20 asparagine and know without a crystal structure that 20 the AAV vector reaches the cell of tissue of interest,
21 asparagine cannot be phosphorylated, correct? 21 i.e, intake of the AAV vector into the cell
22 A. That would be correct. 22 trandlocation to the nucleus and expression of the gene
23 Q. And that same person of ordinary skill in 23 of interest, right? Correct?
24 theart could look at alinear protein sequence and 24 A. Correct.
25 know that a serene could be phosphorylated without a 25 Q. Andinthe'126 provisional, you say: As
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1 used herein, infection of acell by aparvovirus AAV or 1 anAAV vector, right? That'swhat you say. You use
2 recombinant virus vector of the invention means that 2 theterm AAV vector, right?
3 the parvovirus AAV entersthe cell to establish an 3 A. Infection of cellsby aparvovirusAAV or a
4 active, i.e, lyticinfection. Do you see that? 4 recombinant viral vector means that parvovirus AV
5 A Yes. 5 entersthe cell to establish an active means expressing
6 Q. That'snot the same definition, isit? 6 lytic |nfect|.on. So it hasto be abletg express.
- A.  They'renot the same. 7 Q. _ Fair enough. . But you me!"ltlon gene. N
] 8 expression from the viral genome in your definition of
8 Q. Right 9 tropism, right?
9 A. AAV isdifferent than arecombinant virus. 10 A. Whatever the cargo is, if it's avira
10 Q. So--butthetwo definitions are not the 11 genomeor if it's the transgene of interest.
11 same, the definition in the '126 and the definition in 12 MS. TOKER: Okay. Fair enough. Let's
12 your declaration, right? 13 see, | do not have any questions, pending
13 A. | think what you're -- what | might be 14 any more questions from counsel, and then |
14 confusing reading or -- alytic infection is 15 may have some additional ones.
15 infectivity, i.e., lytic infection, that is -- that can 16 MS. MORRISON: | don't have any more
16 only happen when(sic) a parvovirus, not a vector. 17 questions.
17 Q. Butyousay infectivity in your declaration 18 MS. TOKER: Okay. Then wefre done for
18 relatesto avector? 19 the day.
19 A. Right. Infectivity, on the other hand 20 THEVI DEOGRAPHE.R: Weare off the
' ' 21 record at 6:00 p.m., and this concludes
20 refersto stepsthat occur after the AAV vector reaches 29 today's testimony.
21 thecell tissue of interest uptake, blah, blah, blah, 23 The master video files will be
22 blah, blah, blah, blah, blah. retained by Veritext Legal Solutions.
23 Q. Soyou'reusing the term infectivity to 24 (Whereupon the deposition was
24 refer to something to do with a vector in your concluded at 6:00 p.m.)
25 declaration, right? 25 (Signature reserved.)
Page 294 Page 296
1 A. Inmy declaration, I'm referring to the 1 SIGNATURE PAGE
2 stepsthat AAV isrequired to do to go through an 2
3 infection. 3
4 Q. Okay. And one of those stepsis expression 4
5 of the gene of interest, right? 5
6 A. Yes 6
7 Q. Youdon't mention gene expression in 7
8 relation to infection in your '126? 8 RICHARD JUDE SAMULSKI, Ph.D.
9 A. No, | didn'. 9
10 Q. Youmentionitin relation to tropism, 10
11 right? 11 SUBSCRIBED AND SWORN to before me this
12 A. No. Lytic meansit hasto expressin order 12 day of , 2025.
13 tobelytic. 13
14 Q. Butyoujust told methat an AAV vector 14
15 can't havealytic infection? 15
16 A. Solet's make sure we're on the same page. 16 NOTARY PUBLIC
17 AAV is going through the same steps of 17
18 binding entry transfer, and then it releases the 18 My Commission expires:
19 genome, and that genome gets expressed from the 19
20 promoter that one chooses. 20
21 Inthe AAV infection, it does the exact 21
22 samething, and the genomeis expressed from the AAV 22
23 promoters: P5, P19 and the P40, and that's what ensues | 23
24 asalyticinfection. 24
25 Q. Inyour declaration, you're talking about 25
Page 295 Page 297
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1 CERTIFICATE 1 _X_ Federal R& S Requested (FRCP 30(e)(1)(B)) — Locked .PDF
2 |, MarisaMunoz-Vourakis, Stenographic Reporter, RMR, 2 Transcript - The witness should review the transcript and
3 CRR and Notary Public, the officer before whom the 3 make any necessary corrections on the errata pages included
4 foregoing proceeding was conducted, do hereby certify that 4 below, notating the page and line number of the corrections.
5 thewitness whose testimony appears in the foregoing 5 Thewitness should then sign and date the errata and penalty
6 proceeding, were duly sworn by me; that the testimony of .
7 ssid witnesswere taken by me to the best of my ability 6 of perjury pages and return the completed pages o
8 and thereafter transcribed under my supervision; and thet 7  appearing counsel within the period of time determined at
9 theforegoing pages, inclusive, constitute a true and 8  the deposition or provided by the Federal Rules.
10 accurate transcription of the testimony of the witness. 9 __ Federal R& S Not Requested - Reading & Signature was not
11 I do further certify that | am neither counsl for, 10 requested before the completion of the deposition.
12 related to, nor employed by any of the partiesto this 1
13 action in which this proceeding was conducted, and 12
14 further, that | am not arelative or employee of any 13
15 attorney or counsel employed by the parties thereof, nor 14
16 financially or otherwise interested in the outcome of the 15
17 action. 16
18 17
19 IN WITNESS WHEREOF, | have hereunto subscribed my name 18
20 this 10th of MARCH, 2025.
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62:21 66:9 200:18 236:11 2479 248:14 widely 151:25
211:20 278:7 236:16 237:16 252:7 25714 wild 96:15
vrl 190:21 238:1 245:25 267:3 290:7 217:18 218:11
vr2 190:22 2477 258:4,15 | ways 39:3 2247
vr3 190:22 267:9 270:16 118:13 126:19 | wilmington
vr4 190:22 270:18,19 178:22 2:16
W 272:4 276:4,14 | we've 74:21 wilson 2:47:8
- . . 277:7,16 03:21 104:11 261:22
W%:Q%gm.m 280:10,19 150:14 162:18 | wind 144:6
79:12 80:17 282:17 283:24 171:7 172:13 wise 122:18
821 119:21 285:18 188:7 218:14 261:17
211:13 226:10 wanted 28:19 225:19 260:20 | witness 7:1
waiting 174:14 174977 282:7 2832 80:2091:11
90512 99:16 106:9,18 290:11 140:1 153:16
waived 299:24 117:3 162:25 weakened 59:2 237:12 298:5,7
299:24 183:11 199:10 | wearing 10:21 298:10,19
238:6,7 262:10 299:13,16
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[witness - yeah]

300:2,5 282:15 2834 74:14 75:1
word 26:23 worked 17:1,5 | write 35:9 81:25 84:25
27:528:18,21 17:7,11 18:1 40:16,17 71:16 94:2 95:18
32:9 36:8,12 63:6 91:13 writing 44:7 103:18 106:20
36:19,23 38:18 93:20 134:9 90:2591:1 108:15,18
41:2 50:20 196:5 219:25 written 10:5 109:16 111:11
139:2 178:6 261:25 278:22 24:1,4,7 32:14 111:17 113:23
193:3 197:20 working 13:15 197.6 115:24 1167
215:23 288:17 53:1,2 86:13 wrong 54:16 116:17,24
288:19 293:1,7 86:14 262:3 120:8,21 120:22 122:6
wording 38:7 285.6 132:23 138:9 122:15 126:19
words 196:2 works 63:20 139:1 148:16 127:19 130:5
280:20 281:3 86:18,24 222:17 252:16 130:11 132:2
286:24 287:24 226:21,22 262:9 276:7 137:22 142:6
293:6 world 222:22 wrote 31:10 146:22 150:2
work 13:6,11 2231 wu 203:6,8,9 154:1 158:25
16:3,10,14,18 | worries 118:7 204:21 229:6 159:10 164:22
16:23 18:14,15 | worrying 229:13 168:23 169:1,3
56:4 63:5,11 258:21 X 172:3174:14
64:25 65:5 worse 265:24 . . 175:16 178:14
86:15,22 87:4 | worthy 18:16 X 1411.71:12234.12128,;2231 189:22 193:10
87:7 89:1,5,10 19:8,22 20:6 25312 300: 1 193:21 195:17
90:16 93:22 20:11 xie 117:19.19 197:5 204:7
94:19,21,23 wreck 137:17 117-19 11’8: 21 211:15,18
95:15 102:21 137:21,24,24 118:22 212:8,17
102:24 103:3 137:24 138:3 214:10 217:2
106:23 107:20 138:15,17,18 y 221:11 229:15
125:1,2,10,23 138:21,25 yeah 8:11,13 230:18 234:7
132:3,14 139:2,12,18 9:24 19:23 236:22,22
133:21 135:3 140:14,20 21:10 24:9 237:4,18 238:5
192:18 196:12 141:9,12,16,19 | 29:1830:19 238:12 240:11
202:4 205:4 145:15 151:18 36:1137:1 240:14 242:9
209:23 215:3 151:19 187:19 54:3,12 60:7 243:23,24
219:16,17 205:17 272:7 63:6 65:9,13 244:12 246:8
224:19 266:16 281:14 283:4,4 | 66:21,2270:10 | 246:14 247:7
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[yeah - zooms]

24721 252:13
257:13 259:24
262:8 263:14
266:2,20 280:8
285:22 291:1
292:15

year 14:25
138:14 192:21
193:12,18,19
196:1 237:5,10
259:21,23
282:21 283.20

years 17:17
18:2 78:22
102:2,20 126:9
144:6 149:5
225:14 260:20
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267:12 270:24
273:25 279:15
282:17,25,25
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yelling 227.22

yep 15:2117:6
24:25 35.6
102:9 108:4
110:6 117:6
212:20,20
232:7 2335
242:23

yield 37:11
190:15

york 6:23

younger 17:23
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zhijian 203:8
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269:10
zooms 268:17
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Federal Rules of Civil Procedure

Rule 30

(e) Review By the Witness; Changes.

(1) Review; Statement of Changes. On request by the
deponent or a party before the deposition is
completed, the deponent must be allowed 30 days
after being notified by the officer that the
transcript or recording is available in which:

(A) to review the transcript or recording; and

(B) if there are changes in form or substance, to
sign a statement listing the changes and the
reasons for making them.

(2) Changes Indicated in the Officer's Certificate.
The officer must note in the certificate prescribed
by Rule 30(f) (1) whether a review was requested
and, 1if so, must attach any changes the deponent

makes during the 30-day period.

DISCLAIMER: THE FOREGOING FEDERAL PROCEDURE RULES
ARE PROVIDED FOR INFORMATIONAL PURPOSES ONLY.

THE ABOVE RULES ARE CURRENT AS OF APRIL 1,

2019. PLEASE REFER TO THE APPLICABLE FEDERAL RULES

OF CIVIL PROCEDURE FOR UP-TO-DATE INFORMATION.
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VERITEXT LEGAL SOLUTIONS

COMPANY CERTIFICATE AND DISCLOSURE STATEMENT
Veritext Legal Solutions represents that the
foregoing transcript is a true, correct and complete
transcript of the collogquies, gquestions and answers
as submitted by the court reporter. Veritext Legal
Solutions further represents that the attached
exhibits, if any, are true, correct and complete
documents as submitted by the court reporter and/or
attorneys in relation to this deposition and that
the documents were processed in accordance with

our litigation support and production standards.

Veritext Legal Solutions is committed to maintaining
the confidentiality of client and witness information,
in accordance with the regulations promulgated under
the Health Insurance Portability and Accountability
Act (HIPAA), as amended with respect to protected
health information and the Gramm-Leach-Bliley Act, as
amended, with respect to Personally Identifiable
Information (PII). Physical transcripts and exhibits
are managed under strict facility and personnel access
controls. Electronic files of documents are stored

in encrypted form and are transmitted in an encrypted
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fashion to authenticated parties who are permitted to
access the material. Our data is hosted in a Tier 4

SSAE 16 certified facility.

Veritext Legal Solutions complies with all federal and
State regulations with respect to the provision of
court reporting services, and maintains its neutrality
and independence regardless of relationship or the
financial outcome of any litigation. Veritext requires
adherence to the foregoing professional and ethical
standards from all of its subcontractors in their

independent contractor agreements.

Inquiries about Veritext Legal Solutions'
confidentiality and security policies and practices
should be directed to Veritext's Client Services
Associates indicated on the cover of this document or

at www.veritext.com.
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