
IPR2024-00580
U.S. Patent No. 11,680,274

_________________________

Demonstratives of Petitioner Sarepta Therapeutics
_________________________

Oral Argument
May 27, 2025



Grounds for Inter Partes Review

2
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Petition at 7-8.

PETITIONER’S DEMONSTRATIVE EXHIBIT – NOT EVIDENCE     |



Patent Owner Disclaimed Challenged Claims 1, 3, 4, 5, and 6

3

Patent Owner’s Sur-Reply at 1, n.1.

PETITIONER’S DEMONSTRATIVE EXHIBIT – NOT EVIDENCE     |



EX1001 (’274 patent) at 193:2-15 (claim 1), 194:1-19 (claim 6), 194:24-26 (claim 8); Petition at xiv-xv, 9.

Claim 8

4

1. A recombinant adeno-associated virus (AAV) comprising 
an AAV capsid and a minigene having AAV inverted terminal repeats and a heterologous gene 
operably linked to regulatory sequences which direct expression of the heterologous gene in a host 
cell, 

wherein the AAV capsid comprises AAV vp1 proteins, AAV vp2 proteins, and AAV vp3 proteins, 
wherein the AAV vp1 proteins have 

i) the sequence of amino acids 1 to 738 of SEQ ID NO: 4 (AAVrh46), or 
ii) an amino acid sequence at least 95% identical to the full length of amino acids 1 to 738 of 
SEQ ID NO: 4, 

wherein the amino acid residue corresponding to position 665 in SEQ ID NO: 4 is N when aligned 
along the full length of amino acids 1 to 738 of SEQ ID NO: 4.

PETITIONER’S DEMONSTRATIVE EXHIBIT – NOT EVIDENCE     |

6. The recombinant AAV according to claim 1, 
wherein the heterologous gene encodes an ornithine transcarbamylase, arginosuccinate synthetase, 
arginosuccinate lyase, arginase, fumarylacetacetate hydrolase, carbamoyl phosphate synthetase I, 
phenylalanine hydroxylase, alpha-1 antitrypsin, glucose-6-phosphatase, porphobilinogen deaminase, 
cystathione beta-synthase, branched chain ketoacid decarboxylase, isovaleryl-coA dehydrogenase, 
propionyl-CoA carboxylase, methylmalonyl-CoA mutase, glutaryl-CoA dehydrogenase (GCDH), 
betaglucosidase, pyruvate carboxylate, hepatic phosphorylase, phosphorylase kinase, β-glucuronidase 
(GUSB), glycine decarboxylase, a low density lipoprotein (LDL) receptor, high density lipoprotein 
(HDL) receptor, very low density lipoprotein (VLDL) receptor, scavenger receptor, glucocorticoid 
receptor, estrogen receptor, Vitamin D receptor, nuclear receptor, cystic fibrosis transmembrane 
regulator (CFTR) sequence, Factor IX or variants thereof, Factor VIII or variants thereof, a dystrophin 
gene product, or an immunoglobulin.

8. The recombinant AAV according to claim 6, 
wherein the dystrophin gene product is a mini-dystrophin or microdystrophin.



5

Ground 6:  ’772 Publication, Snowdy, and Fabb

‘772 Publication

PETITIONER’S DEMONSTRATIVE EXHIBIT – NOT EVIDENCE     |

Snowdy

 AAV rh.10
 “Intriguing biological significance”
 Superb tropism in lung
 Outstanding in liver and muscle
 Close to best liver transducer, AAV8, 

and best muscle transducer, AAV1

 Liver tropism
 Tropism in liver has been “relatively 

disappointing”

 Motivation
 A POSA would have been motivated to 

modify rh.10 to confer some of the 
enhanced liver tropism of AAV8, while 
preserving excellent tropism in muscle 
and lung

 A single amino acid substitution 
enhanced transduction
 Replacing a phosphorylatable amino acid 

with a non-phosphorylatable amino acid 
improved transduction efficiency

Fabb

 Micro-dystrophin cDNA gene 
construct in AAV that restored 
function

Petition at 12-42, 47-53, 58-60.



8/22/24 Decision Granting Institution of Inter Partes Review at 24, 25, 27.

The Panel Credited the Unrebutted Testimony of 
Petitioner’s Expert on Motivation in the Institution Decision

6PETITIONER’S DEMONSTRATIVE EXHIBIT – NOT EVIDENCE     |



_________________________

The ’772 Publication
_________________________

A POSA Would Have Been Motivated to Modify rh.10 to Enhance Liver Tropism, 
While Preserving Tropism in Muscle and Lung

PETITIONER’S DEMONSTRATIVE EXHIBIT – NOT EVIDENCE     | 7

Petition at 21-15, 22-42.



EX1007 (‘772 publication) at [0256]-[0257]; Petition at 13-14.

The ’772 Publication Provides the Motivation to Select rh.10

8PETITIONER’S DEMONSTRATIVE EXHIBIT – NOT EVIDENCE     |



EX1007 (‘772 publication) at [0250]; Petition at 26-27.

9

A POSA Would Have Been Motivated to Improve Liver Tropism of 
rh.10, While Maintaining Tropism in Lung and Muscle

PETITIONER’S DEMONSTRATIVE EXHIBIT – NOT EVIDENCE     |



EX1007 (‘772 publication) at Table 8; Petition at 27.

A POSA Would Have Been Motivated to Improve Liver Tropism of 
rh.10, While Maintaining Tropism in Lung and Muscle

10PETITIONER’S DEMONSTRATIVE EXHIBIT – NOT EVIDENCE     |



8/22/24 Decision Granting Institution of Inter Partes Review at 28.

The Panel Acknowledged the Disclosure in the ’772 Publication That 
rh.10 Is Already “Outstanding” in Muscle

11PETITIONER’S DEMONSTRATIVE EXHIBIT – NOT EVIDENCE     |



Petition at 27; see also EX1005 (Declaration of David V. Schaffer, Ph.D.) at ¶211.

12

A POSA Would Have Modified rh.10 to Improve Liver Tropism, 
While Preserving Tropism in Lung and Muscle

PETITIONER’S DEMONSTRATIVE EXHIBIT – NOT EVIDENCE     |



13

The Motivation in the ’772 Publication Is to Improve Liver Tropism 
of rh.10, While Preserving Tropism in Lung And Muscle

Dr. David Schaffer

EX1072 (Reply Declaration of David V. Schaffer, Ph.D.) at ¶¶416-417; Reply at 17.

PETITIONER’S DEMONSTRATIVE EXHIBIT – NOT EVIDENCE     |



14

The Motivation in the ’772 Publication Is to Improve Liver Tropism 
of rh.10, While Preserving Tropism in Lung And Muscle

Dr. David Schaffer

EX1064 (Deposition of David V. Schaffer, Ph.D., with errata) (objection omitted) at 352:9-353:1; Reply at 19.

Q. Okay. But this – you’d agree the word “muscle” isn’t in 205; right?

A. 205 doesn’t discuss muscle.  It does refer to, you know, for example, rh.10 and to 
the ’772 publication which discusses the performance of rh.10 within muscle.

Q. Right but in 205 you’re just talking about a sequence alignment you did; right?

A. 205 discusses rh.10 and discusses sequence alignment.

Q. Okay.

A. However, you know, as I mentioned earlier it’s inherent earlier throughout the 
entire declaration that rh.10 is a superior vector within muscle.

PETITIONER’S DEMONSTRATIVE EXHIBIT – NOT EVIDENCE     |



EX1007 (‘772 publication) at [0142]; Petition at 35; Reply 15-16.

The ’772 Publication Teaches That the Use of AAV Vectors Is Not 
Limited to the “Best” Natural Serotype in a Particular Tissue

15PETITIONER’S DEMONSTRATIVE EXHIBIT – NOT EVIDENCE     |



The Panel Recognized That Other AAVs in the ’772 Publication 
Do Not Diminish or Deflect From the Teachings on rh.10

16

8/22/24 Decision Granting Institution of Inter Partes Review at 24.

PETITIONER’S DEMONSTRATIVE EXHIBIT – NOT EVIDENCE     |



EX1059 (‘126 provisional application) at 4:32-5:6; Reply at 21.

Dr. Samulski’s ’126 Provisional Shows That People in the Art 
Did Not Limit Themselves to the Best Natural Serotype for a Given Tissue

17PETITIONER’S DEMONSTRATIVE EXHIBIT – NOT EVIDENCE     |



18

Dr. Jude Samulski

EX1063 (Deposition of Richard Jude Samulski, Ph.D.) (objections omitted) at 106:23-107:23; Reply at 21.

Dr. Samulski Chose to Modify AAV2 to Target Muscle

Q. Right.  And just because AAV1 had these superior muscle transduction properties 
over AAV2, you still chose, for other reasons, to modify AAV2 rather than to work 
with AAV1, correct?

A. That is correct.

Q. Now, you didn’t decide here to work with AAV1, which is better in muscle than 
AAV2, right?

A. At that time, AAV2 was the only virus that the FDA would approve for going into 
patients.  So it was thought and decided that if we did it in 2, we would have a better 
chance of the FDA accepting the modified 2 versus a completely new AAV serotype.

PETITIONER’S DEMONSTRATIVE EXHIBIT – NOT EVIDENCE     |



Patent Owner Admits That the ’126 Provisional Is Directed Towards 
Conferring Muscle Tropism from AAV1 onto AAV2

19

Patent Owner’s Sur-Reply at 19-20.

PETITIONER’S DEMONSTRATIVE EXHIBIT – NOT EVIDENCE     |



EX1007 (‘772 publication) at [0111]; see also id. at [0107]; Reply at 22.

20

The ’772 Publication Discloses Tissue-Specific Promoters as a 
Strategy for Adapting Different Serotypes to Desired Targets

PETITIONER’S DEMONSTRATIVE EXHIBIT – NOT EVIDENCE     |



EX1007 (‘772 publication) at [0150], [0242] (muscle); see also id. at [0244] (liver), [0254] (lung); Reply at 22.

21

The ’772 Publication Discloses Route of Administration as a 
Strategy for Adapting Different Serotypes to Desired Targets

PETITIONER’S DEMONSTRATIVE EXHIBIT – NOT EVIDENCE     |



22PETITIONER’S DEMONSTRATIVE EXHIBIT – NOT EVIDENCE     |



23

Dr. Jude Samulski

EX1063 (Deposition of Richard Jude Samulski, Ph.D.) (objection omitted) at 248:13-249:4; Reply at 22.

Dr. Samulski Confirmed That the Route of Administration 
Is a Viable Strategy for AAV Targeting

Q. You can have a vector that can have multiple different tissue tropisms, but the way 
you use it, can still -- it can still be useful to target one of the multiple tropisms of the 
vector.

A. So I think what you’re proposing is if you had multiple tropisms attached to a 
capsid, the route of administration may restrict access to those tropisms.  I would put 
forth that if it’s intravenous delivery, it has access to essentially everything.  If it’s 
intramuscular, it’s restricted.  If it’s intravitreal, it’s restricted, intracranial, so forth 
and so on.  So that the virus is not restricted.  You’re not using the virus based on its 
promiscuity.  You’re restricting it based on the route of administration.

PETITIONER’S DEMONSTRATIVE EXHIBIT – NOT EVIDENCE     |



EX1072 (Reply Declaration of David V. Schaffer, Ph.D.) at ¶¶325-326; Reply 22-23.

24

Liver Tropism Can Be Enhanced By Increasing the Efficiency of 
Expression, Without Increasing the Vector Dosage

PETITIONER’S DEMONSTRATIVE EXHIBIT – NOT EVIDENCE     |



EX1072 at ¶213 (quoting EX1067 (PCT/US2005/045552, issued as U.S. Patent No. 7,892,809) at 63:25-31); 
Reply at 23.

25

Dr. Samulski’s PCT Application Highlights a New Tropism 
in the Chimeric AAV2.5 Vector

PETITIONER’S DEMONSTRATIVE EXHIBIT – NOT EVIDENCE     |



EX1072 (Reply Declaration of David V. Schaffer, Ph.D.) at ¶¶ 396-397; Reply at 16.

26

A POSA Would Have Understood That There Are 
Potential Benefits to an AAV Vector With Tropism to Multiple Tissues

PETITIONER’S DEMONSTRATIVE EXHIBIT – NOT EVIDENCE     |



EX1072 (Reply Declaration of David V. Schaffer, Ph.D.) at ¶ 398; Reply at 20.

27

Dystrophin Is Expressed in Many Different Tissues 
Throughout the Body, Besides Muscle

PETITIONER’S DEMONSTRATIVE EXHIBIT – NOT EVIDENCE     |



Dr. Samulski Has Published That Dystrophin Is Expressed 
in Tissues Other Than Muscle

28

EX1062 (Bowles) at 1; Reply at 20.

PETITIONER’S DEMONSTRATIVE EXHIBIT – NOT EVIDENCE     |



_________________________

Snowdy
_________________________

Snowdy Teaches a POSA How to Improve Transduction Efficiency By Replacing 
a Phosphorylatable Amino Acid with a Non-Phosphorylatable Amino Acid

PETITIONER’S DEMONSTRATIVE EXHIBIT – NOT EVIDENCE     | 29

Petition at 16-20, 47-53.



EX1009 (Snowdy) at 126, 128; Petition at 19.

30

Snowdy Teaches Replacement of a Phosphorylatable Amino Acid 
with a Non-Phosphorylatable Amino Acid to Improve Transduction Efficiency

PETITIONER’S DEMONSTRATIVE EXHIBIT – NOT EVIDENCE     |



Patent Owner’s Sur-Reply at 10.

31

Patent Owner Says the Issue Is Not Whether 
“Snowdy’s Data Are Valid”

PETITIONER’S DEMONSTRATIVE EXHIBIT – NOT EVIDENCE     |



32

Dr. Jude Samulski

EX1063 (Deposition of Richard Jude Samulski, Ph.D.) (objection omitted) at 277:6-15; Reply at 24.

Dr. Samulski Testified That Serine and Asparagine Are “Different” 
Because Serine Is Phosphorylatable While Asparagine Is Not

Q. And when you were talking about amino acids that are similar versus different, I 
want to focus on serene and asparagine.  Are those similar, or are they different?

A. So, again, we would look for those that are different, whether they’re charged and 
be phosphorylated and things of that nature over ones that are not likely to be what’s 
called post-translated modified, PTMs.

PETITIONER’S DEMONSTRATIVE EXHIBIT – NOT EVIDENCE     |



EX2027 (Declaration of Dr. Richard Jude Samulski) at ¶53; Patent Owner Response at 17.

33

Patent Owner Relied on Dr. Samulski’s Opinion That 
the ’772 Publication Is “Silent” as to Single Amino Acid Substitutions

PETITIONER’S DEMONSTRATIVE EXHIBIT – NOT EVIDENCE     |



EX1007 (‘772 publication) at [0072], [0091]; Reply 8-9.

34

The ’772 Publication Teaches Single Amino Acid Substitutions to 
Change Functional Characteristics, Including Tropism

PETITIONER’S DEMONSTRATIVE EXHIBIT – NOT EVIDENCE     |



35

Dr. Jude Samulski

EX1063 (Deposition of Richard Jude Samulski, Ph.D.) (objections omitted) at 60:23-61:6, 68:12-69:1; Reply 8-9.

Dr. Samulski Admitted That the ’772 Publication Teaches 
Single Amino Acid Substitutions to Change Tropism

Q. Of course. So it doesn’t really matter, for our purposes here, whether or not it’s on the 
surface or not, the point is the ’772 publication is suggesting that you might want to make this 
mutation, because it might alter the surface, and particularly alter the location of epitopes on 
the surface, right?
A. That’s what they’re proposing.
Q. And even under your definition of tropism, which stops at opening the door, altering an 
epitope on the surface could affect whether or not the virus can open the door, right?
A. And based on the way you’re describing it, that’s correct.

Q. So the inventors of the ’772 publication here are recommending that you might want to alter 
the normal start code on a VP3, which is ATG to GTG, right?
A. That’s what they are suggesting.
Q. And a person of ordinary skill in the art would also understand that this mutation to GTG 
would be present in VP1 and VP2 proteins in that mutant capsid, right?
A. That’s correct.

PETITIONER’S DEMONSTRATIVE EXHIBIT – NOT EVIDENCE     |



36

Dr. Jude Samulski

EX1063 (Deposition of Richard Jude Samulski, Ph.D.) (objection omitted) at 63:13-17, 64:4-10; Reply at 9.

Dr. Samulski Admitted That He Did Not Consider the Teachings in 
the ’772 Publication on Single Amino Acid Substitutions

Q. Okay.  But it is suggested here, and you didn’t consider this as part of your 
opinion, right?
A. I had no reason to consider it as part of my --
Q. Okay.  So --
A. It’s a hypothesis I don’t believe in.

Q. Right.  But it’s what we call a disclosure.  This is what they’re suggesting.  This is 
a teaching.  You may not agree with it, but this is what the ’772 publication is 
suggesting?
A. It’s suggesting.

PETITIONER’S DEMONSTRATIVE EXHIBIT – NOT EVIDENCE     |



37

Dr. Jude Samulski

EX1063 (Deposition of Richard Jude Samulski, Ph.D.) (objections omitted) at 86:24-87:16; Reply at 7-8; EX1072, ¶¶111, 311.

Dr. Samulski Acknowledged the Significance of Snowdy’s Results

Q. And you’re thrilled when one of them works, one of out three?
A. If you’re lucky.
Q. If you’re lucky, you get one out of three to work right?  Yes?
A. Correct.
Q. And in fact, what Snowdy did was he didn’t just get his experiment to work, he got 
an unexpected result that he enhanced a function that he didn’t expect to enhance, 
right?
A. That’s the data suggests that, correct.
Q. Right. And so what he found when he mutated a single amino acid, right, in an 
AAV2, he found that he enhanced transduction efficiency with that single amino acid 
change, correct?
A. That is an outcome from his study.

PETITIONER’S DEMONSTRATIVE EXHIBIT – NOT EVIDENCE     |



38

Dr. Jude Samulski

EX1063 (Deposition of Richard Jude Samulski, Ph.D.) (objections omitted) at 98:23-99:15; Reply at 1.

Dr. Samulski Agreed With Dr. Schaffer’s Opinions About How 
a POSA Would Have Understood Snowdy’s Results

Q. And so a person of ordinary skill in the art reading this disclosure would 
understand that Snowdy’s results suggest that another function, other than nuclear 
localization, was affected by the S181A mutation, right?

A. He was coming up with other hypothesis.

. . . .

Q. And so a person of ordinary skill in the art reading this disclosure would further 
understand that this hypothetical other function had been affected by removal of a 
single putative phosphorylation site by substituting a nonphosphorylatable residue in 
somehow that enhanced AAV transduction, right?

A. The data implied that.

PETITIONER’S DEMONSTRATIVE EXHIBIT – NOT EVIDENCE     |



_________________________

Fabb
_________________________

Fabb Teaches Creation of a Micro-Dystrophin cDNA Gene Construct That Could 
Restore Dystrophin Function in Muscle Tissue

PETITIONER’S DEMONSTRATIVE EXHIBIT – NOT EVIDENCE     | 39

Petition at 20-21, 58-60.



Fabb Teaches a Micro-Dystrophin cDNA Gene Construct That 
Can Be Packaged in an AAV Capsid

40

EX1010 (Fabb) at Abstract; Petition at 20-21, 55.

However, AAV vectors can only accommodate <5 kb of foreign 
DNA.  For this reason we have produced a micro‐dystrophin 
cDNA gene construct that is <3.8 kb.

Because of the large size of the dystrophin cDNA (14 kb) 
this precluded it from being used in early adenovirus‐ or 
retrovirus‐based gene therapy vectors.

PETITIONER’S DEMONSTRATIVE EXHIBIT – NOT EVIDENCE     |



Fabb Demonstrated That the Disclosed Micro-Dystrophin cDNA 
Gene Construct Restored Function in Muscle

41

EX1010 (Fabb) at Abstract; Petition at 20-21, 55.

This construct, driven by a CMV promoter, was introduced 
into the skeletal muscle of 12‐day‐old nude/mdx mice using 
an AAV vector, resulting in specific sarcolemmal expression of 
micro‐dystrophin in >50% of myofibres up to 20 weeks of age, 
and effective restoration of the dystrophin‐associated protein 
(OAP) complex components.  Additionally, evaluation of 
central nucleation indicated a significant inhibition of 
degenerative dystrophic muscle pathology.  We have 
therefore shown that the current micro‐dystrophin gene 
delivered in vivo using an AAV vector is not only capable of 
restoring sarcolemmal OAP complexes, but can also 
ameliorate dystrophic pathology at the cellular level.

PETITIONER’S DEMONSTRATIVE EXHIBIT – NOT EVIDENCE     |



Patent Owner’s Sur-Reply at 1, 2-3, 9.

42

Patent Owner Argues That Claim 8 Requires Delivery to Muscle

PETITIONER’S DEMONSTRATIVE EXHIBIT – NOT EVIDENCE     |



_________________________

Expert Testimony
_________________________

Dr. Samulski’s Opinions Are Unreliable

PETITIONER’S DEMONSTRATIVE EXHIBIT – NOT EVIDENCE     | 43

Reply at 1-14.



EX2027 (Declaration of Dr. Richard Jude Samulski) at ¶72; Reply at 1.

44

Patent Owner Argued That the Results in Snowdy Were Not 
Published or Peer-Reviewed

PETITIONER’S DEMONSTRATIVE EXHIBIT – NOT EVIDENCE     |



45

Dr. Jude Samulski

EX1063 (Deposition of Richard Jude Samulski, Ph.D.) at 16:3-8, 16:23-17:6; Reply at 2.

Dr. Samulski Confirmed That He Supervised, Approved, 
and Signed the Snowdy Thesis

Q. Dr. Snowdy carried out his thesis work in your laboratory at the University of 
North Carolina, right?
A. Correct.
Q. You were his thesis adviser?
A. That’s correct.

Q. You supervised Dr. Snowdy’s graduate work, correct?
A. I did.
Q. And he worked on a project that you helped him select, correct?
A. I did.
Q. You helped him design the project that he worked on?
A. I helped guide him on that project, yep.

PETITIONER’S DEMONSTRATIVE EXHIBIT – NOT EVIDENCE     |



46

Dr. Jude Samulski

EX1063 (Deposition of Richard Jude Samulski, Ph.D.) at 19:20-20:14; Reply at 2.

Dr. Samulski Confirmed That He Supervised, Approved, 
and Signed the Snowdy Thesis

Q. But the fact that your signature is on the first page of his dissertation means that 
you thought that it was worthy of being granted a Ph.D, correct?
A. Yeah, me and the other four colleagues.
Q. So the fact that all of those signatures are on the first page of Dr. Snowdy’s 
dissertation indicates that you and the whole rest of the committee --
A. Correct.
Q. Let me just finish my question.
A. Sorry.
Q. -- thought that the dissertation was worthy of the grant of a Ph.D, correct?
A. That is the correct assumption.
Q. It’s not an assumption.  It’s a statement, right?  It’s correct to say that you and the 
rest of the committee believed that the thesis was worthy of being granted a Ph.D 
when you all signed off on it, correct?
A. I would say that’s correct.

PETITIONER’S DEMONSTRATIVE EXHIBIT – NOT EVIDENCE     |



EX2027 (Declaration of Dr. Richard Jude Samulski) at ¶73; see also id. at ¶¶ 30, 38; Patent Owner Response at 52.

47

Patent Owner Argued That a POSA Would Not Have Combined Snowdy 
and the ’772 Publication Based on Dr. Samulski’s Definition of Tropism

PETITIONER’S DEMONSTRATIVE EXHIBIT – NOT EVIDENCE     |



48

Dr. Jude Samulski

EX1063 (Deposition of Richard Jude Samulski, Ph.D.) at 43:8-12, 47:22-48:6; Reply at 4.

Dr. Samulski Admitted That His Definition of “Tropism” Is Different From 
How the Term Is Used in the ’772 Publication 

Q. Well, you exclude gene expression from the definition of a tropism, right?
A. Yes.
Q. And these are gene expression studies, right?
A. So they are using tropism in another manner.
Q. Yes, they are using tropism in a different way from the way you use it in your 
declaration?
A. Correct.

Q. And you didn’t formulate your definition based on however the term is used in the 
’772 publication?
A. I’m sure I did not use it as my sole definition of tropism.

PETITIONER’S DEMONSTRATIVE EXHIBIT – NOT EVIDENCE     |



49

Dr. Jude Samulski

EX1063 (Deposition of Richard Jude Samulski, Ph.D.) at 162:11-16; Reply at 5.

Dr. Samulski Admitted That His Definition of “Tropism” Is Different From 
How the Term Is Used in His Own Patents and Publications

Q. So you have a different definition here in the ’126 than you just defined in your 
declaration?

A.  I think it says “the term tropism used herein.”  So it’s already making a clear 
distinction that it’s different.  So you’re right in saying it’s different than the one I’m 
declaring.

PETITIONER’S DEMONSTRATIVE EXHIBIT – NOT EVIDENCE     |



Patent Owner’s Sur-Reply at 6.

50

Patent Owner Says That Addressing Dr. Samulski’s 
Use of the Term Tropism Is a “Red Herring”

PETITIONER’S DEMONSTRATIVE EXHIBIT – NOT EVIDENCE     |



EX2027 (Declaration of Dr. Richard Jude Samulski) at ¶28, 32, 48; Reply at 6.

51

Patent Owner Argued That a POSA Would Not Have Expected 
Single Amino Acid Substitutions to Affect Tissue Tropism

PETITIONER’S DEMONSTRATIVE EXHIBIT – NOT EVIDENCE     |



EX 1072 at ¶128 (quoting EX1059 (‘126 provisional application) at 8:23-27 (emphasis added); Reply at 10-11.

52

The ’126 Provisional Discloses Single Amino Acid Substitutions That 
Confer the Favorable Muscle Tropism of AAV1 onto AAV2

PETITIONER’S DEMONSTRATIVE EXHIBIT – NOT EVIDENCE     |



EX1059 (‘126 provisional application) at 21:20-27; see also id. at 21:28-22:5, 56:6-29 (claims 57-61); Reply at 25.

Dr. Samulski’s ’126 Provisional Discloses Single Amino Acid 
Substitutions with Asparagine to Remove a Phosphorylation Site

53PETITIONER’S DEMONSTRATIVE EXHIBIT – NOT EVIDENCE     |



EX1061 (’809 patent) at 75:13-24 (claims 22, 23); see also id. at 17:6-32; Reply at 25.

The ’809 Patent Claims the AAV2 Vectors in the ’126 Provisional 
With Single Amino Acid Substitutions to Enhance Muscle Tropism

54PETITIONER’S DEMONSTRATIVE EXHIBIT – NOT EVIDENCE     |



Q. All right.  So all of the disclosures we looked at, where it was singling out, 
substituting in asparagine, asparagine was chosen there and singled out because that’s 
the corresponding amino acid in the AAV1, right?
A. Correct.
Q. And this ’126 provisional is looking to import some of the properties of AAV1 into 
AAV2?
A. Correct.

55

Dr. Jude Samulski

EX1063 (Deposition of Richard Jude Samulski, Ph.D.) at 184:16-24; Reply at 25.

Dr. Samulski Confirmed That the Purpose of the Substitutions in 
the ’126 Provisional Was to Confer the Muscle Tropism of AAV1 to AAV2

PETITIONER’S DEMONSTRATIVE EXHIBIT – NOT EVIDENCE     |



EX1060 (Wu 2006) at 4-5, Figure 3a; Reply at 13.

56

Dr. Samulski Published in Wu (2006) a Single Amino Acid Substitution That 
Conferred on AAV1 Some of the Heparin Binding Characteristics of AAV6

PETITIONER’S DEMONSTRATIVE EXHIBIT – NOT EVIDENCE     |



EX1068 (Kern) at Table 1, Figure 2(a); Reply at 9.

57

Other Researchers Were Making Single Amino Acid Substitutions 
That Changed AAV Function, Including Cell Binding In Vitro

PETITIONER’S DEMONSTRATIVE EXHIBIT – NOT EVIDENCE     |



EX1068 (Kern) at 6-7, Figure 3; Reply at 9-10.

58

Other Researchers Were Making Amino Acid Substitutions 
That Changed AAV Function, Including Tropism

PETITIONER’S DEMONSTRATIVE EXHIBIT – NOT EVIDENCE     |



EX1066 (U.S. Patent Application Publication No. US 2005/0053922) at [0246], Table 1; Reply at 10.

59

Other Researchers Were Making Single Amino Acid Substitutions 
That Changed AAV Function, Including Antibody Evasion

PETITIONER’S DEMONSTRATIVE EXHIBIT – NOT EVIDENCE     |



60

Dr. Jude Samulski

EX1063 (Deposition of Richard Jude Samulski, Ph.D.) at 83:10-23; Reply at 12.

Dr. Samulski Agreed That One Approach Available to a POSA Was to Select 
and Test Amino Acids for Their Effect on AAV Function, Such as Tropism

Q. So Dr. Schaffer’s opinion in this case that you’re responding to, right, is that a 
person of ordinary skill in the art would have combined the teachings of the ’772 
publication with Dr. Snowdy’s thesis, correct?  That’s his opinion that you’re 
responding to?  I’m not asking that you agree with it.  I’m saying you are responding 
to that opinion?

A. Correct.

Q. And his opinion is that this person of ordinary skill, looking at the teachings of 
both, would have selected several amino acids to test to see if any them affected 
functions such as tropism, transduction.  Do we agree with that?

A. That would have been one approach.

PETITIONER’S DEMONSTRATIVE EXHIBIT – NOT EVIDENCE     |



Patent Owner’s Sur-Reply at 13.

61

Patent Owner Says the Issue Is Not Whether Single Amino Acid 
Substitutions Were Generally Known to Affect AAV Function

PETITIONER’S DEMONSTRATIVE EXHIBIT – NOT EVIDENCE     |



EX1008 (Xie) at 10408, Figure 4; Petition 15-16.

62

Xie Teaches That the Amino Acid Residues in Figure 4 
Are on the Surface of the AAV Capsid

PETITIONER’S DEMONSTRATIVE EXHIBIT – NOT EVIDENCE     |



EX1060 (Wu 2006) at 3, Figure 2b; Reply at 13.

63

Dr. Samulski Published in Wu (2006) That Less Accessible Amino 
Acids on the Surface of the Capsid May Affect Tropism

PETITIONER’S DEMONSTRATIVE EXHIBIT – NOT EVIDENCE     |



64

Dr. Jude Samulski

EX1063 (Deposition of Richard Jude Samulski, Ph.D.) at 232:25-233:9; Reply at 13.

Dr. Samulski Agreed That Amino Acids at the Base of a Peak 
Can Affect Receptor Binding

Q. So just so I understand what you just said, things that are not on the peak or, you 
know, at the top of the peak, can still -- can influence the binding to the receptor based 
on confirmational changes that occur upon binding?

A. Yep, correct.

Q. So that you can’t, again, necessarily look at the surface and say well, you know, 
K531 is at the base of the peak so it won’t affect binding?

A. Correct.

PETITIONER’S DEMONSTRATIVE EXHIBIT – NOT EVIDENCE     |






