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I. INTRODUCTION 

U.S. Patent No. 12,077,791 (the ’791 patent)1 is directed to a “modified PH20 

polypeptide” with a substitution at one specific position in the amino acid sequence 

of PH20—position 309. Position 309 is an isoleucine (“I”) in the unmodified 

sequence, and thus the substitution at 309 is referred to as the “I309 mutation” 

herein. EX1001, cl.1. The claimed substitution must consist of one of ten amino 

acids—E, G, H, L, M, N, Q, R, S, or T. Id. All ten of the recited amino acid 

substitutions at position 309 improve the activity of the modified PH20 compared to 

wildtype, with one substitution (N) increasing activity by over 300%. EX1001, Table 

9. It is undisputed that these mutations were not known in the art. 

The ’791 inventors discovered the I309 mutation through an unprecedented 

comprehensive, and systematic analysis of PH20’s structure. The inventors 

performed this analysis through large-scale mutagenesis and enzymatic activity 

testing of thousands of variants. EX2068, ¶154; EX2070, ¶44, 233-34. Specifically, 

among its teachings regarding PH20, the ’791 patent provides the results of a 

mutagenesis experiment in which every single position in a mature, soluble, active 

PH20 (SEQ ID No: 3) was mutated with up to 18 different amino acids and then 

 
1   Petitioner challenges patentability of claims 1-3 and 6-10 of the ’791 patent. 

Dependent claims 4-5 have been statutorily disclaimed. EX2003. 
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tested for activity and compared to wildtype. Id. 

The results of this study detail the common structural elements of active 

PH20s and their correlation to hyaluronidase function. EX2068, ¶¶154-160; 

EX2070, ¶¶51-58. Specifically, for the mature, soluble PH20 polypeptide, the study 

identifies which positions and regions tolerate substitutions and which do not, which 

types of residues at each position are likely to be successful in terms of maintaining 

activity,2 and which positions in particular could be targeted to maintain or improve 

activity. Id. As the ’791 patent 3  states, the “[d]etailed structure/function 4  of 

virtually each amino acid in a PH20 polypeptide is provided herein” along with “the 

identification of residues and loci that contribute to alteration of a property, such as 

stability in particular conditions.”  EX1001, 3:19-23.  

In short, the ’791 patent data enabled POSAs to make enzymatically active 

PH20s with single and multiple mutations because the data showed POSAs where 

 
2   Patentee uses the term “activity” throughout as short for hyaluronidase 

enzymatic activity. 

3   There is no dispute that the ’791 patent and the U.S. Patent Application No. 

13/694,731 (“the ’731 application”) share a substantively identical specification. Pet., 

6. For convenience, citations are to the disclosure of the ’791 patent. 

4 Emphasis has been added throughout, unless otherwise noted. 
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to make changes, and what types of changes to make. EX2070, ¶¶45-50. As a 

corollary, it also taught them numerous ways to inactivate PH20. 

Based on this expansive body of work—which comprises data for over 5800 

variants—the inventors claimed only ten variants. Specifically, the inventors 

claimed those variants in which the I in wild type at position 309 is replaced with an 

E, G, H, L, M, N, Q, R, S, or T ”I309E,” “I309G,” “I309H,” “I309L,” “I309M,” 

“I309N,” “I309Q,” “I309R,” “I309S,” and “I309T”). And, commensurate with the 

scope of their mutagenesis study, the inventors also claimed subvariants with at least 

95% identical primary structure to the ten novel variants. EX2068, ¶¶254, 260-268, 

EX2070, ¶¶239-43, 389. 

As a result, the claimed genus is extremely narrow. The inventors did not 

claim, for example, all modified polypeptides that degrade hyaluronan; they did not 

even claim all modified PH20s that degrade hyaluronan; nor even the full set of 

modified PH20 polypeptides that have a substitution at position 309. They instead 

claimed a highly limited genus. 

Additionally, as Patentee’s experts, Drs. Simpson and Petsko, explain, within 

this narrow genus, the claimed proteins are structurally homogeneous in that they 

share at least 95% identical primary structure, the I309 mutation, and for those that 

are active, the same PH20 tertiary structure, including several common structural 

features (including a common active site). EX2068, ¶¶29, 253-320; EX2070, ¶¶389-
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426. And POSAs would have understood the inventors’ work, including their 

comprehensive characterization of PH20’s structure from end-to-end, to provide a 

detailed specification of the correlations between the structure of PH20 and its 

hyaluronidase function. This characterization allows POSAs to predictably 

distinguish between and make and use the full scope of the modified PH20s within 

the scope of the claim. Id. That is sufficient for written description and enablement. 

Petitioner’s written description and enablement challenges are premised on its 

characterization of claimed genus as having “extreme breadth.”  Pet., 2. Petitioner 

uses the math of permutations like a parlor trick, focusing on pure numbers, to 

distract from the fundamental fact that the scope of the claims is confined to the ten 

I309 variants and 95% identical subvariants.  

In particular, Petitioner relies on cases like Ariad, AbbVie, and others, which 

involved both a structurally diverse genus and claims that recited “a description of 

the problem to be solved while claiming all solutions to it [via]…. functional 

boundaries.”  Ariad Pharms., Inc. v. Eli Lilly & Co., 598 F.3d 1336, 1353 (Fed. Cir. 

2010). But unlike those cases, the patent claims do not “claim[] all solutions.”   Not 

even close. The claims cover not even a miniscule fraction of all of the proteins that 

cleave HA (or even all of the PH20s that cleave HA). EX2068, ¶¶260-268. Indeed, 

all one need to do to avoid the claims is not practice the 309 mutation that the 

Halozyme inventors indisputably were the first to identify. Or, using the data in the 
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patent itself, mutate the primary structure slightly more than 5%. Given the lack of 

structural diversity in the genus (EX2068, ¶¶351-356), a patent monopoly could 

hardly be more limited.  

In fact, as explained in depth below as to written description (Ground 1), by 

limiting the claims to ten variants with the I309 mutation and the subvariants to 95% 

structural identity, the inventors ensured the active PH20s within the genus, 

including those with single and multiple mutations, share the same common 

mechanism of action and common PH20 tertiary structure, including the common 

active site and supporting “scaffolding” of disulfide bridges and other features 

necessary to activity. EX2068, ¶¶270-287, 292; EX2070, ¶¶389-426. Moreover, the 

specification teaches a POSA how to reasonably and reliably distinguish those 

PH20s that will be inactive. Id.  

As to enablement (Ground 2), Patentee in no way left the invention 

“unfinished,” as Petitioner contends. Ariad, 598 F.3d at 1353. Petitioner 

characterizes the inventors’ work—a comprehensive characterization of every 

position in the tested PH20 sequence—as effectively useless. According to 

Petitioner, the inventors left to others only a so-called “research plan” (Pet., 32). But 

that makes no sense. The inventors did the work to identify the I309 mutation and 

provided—via a detailed and thorough analysis of over 5800 different PH20 

polypeptide mutants—a comprehensive correlation between PH20’s structure and 
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its activity—i.e. “some general quality… running through the class that gives it a 

peculiar fitness for the particular purpose.” Amgen Inc. v. Sanofi, 598 U.S. 594, 611 

(2023). 

  All POSAs need to do is follow the inventor’s guidance to practice the claim. 

It is trivial to introduce the I309 mutation into PH20—the heart of the claimed 

invention; beyond what is provided in the specification, it takes no research at all. 

And POSAs can readily identify other positions to change should they wish, using 

the comprehensive structure-function data provided in the specification. EX2070, 

¶¶276-91. The inventors’ work allows POSAs to easily and predictably practice 

additional mutations or other variants with only ordinary skill. EX2068, ¶¶343-347.  

Inventors “rely on the promise of the law to bring the invention forth,” 

describing the invention in the specification in exchange for the limited monopoly 

granted by the claims. Festo Corp. v. Shoketsu Kinzoku Kogyo Kabushiki Co., Ltd., 

535 U.S. 722, 730-31 (2002). As part of this bargain, as explained in Ariad, “the 

scope of the right to exclude… [must] not overreach the scope of the inventor’s 

contribution to the field of art as described in the patent specification.”  Ariad, 598 

F.3d at 1353–54 (internal quotation marks omitted). Here, the inventors in no way 

overreached in exchange for their expansive disclosure; they sought and received 

highly limited claims to a structurally homogeneous set of modified PH20s that 

require a single amino acid mutation at a single position that is trivially avoided 
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unless one is looking over the inventor’s shoulders, copying their work. They 

described, in full, the results of their work in exchange for a limited, time-bound 

monopoly, allowing others to practice the invention when the claims expire. The 

work they disclosed is sufficient for written description and enablement. They 

deserve the full “promise of the law”—the protection granted by the claims.  

As set out further below, Patentee requests that the Board find all the 

challenged claims patentable as to each of Grounds 1-2. 

II. BACKGROUND 

A. Patentee’s Experts 

Because Patentee refers to the work of its experts throughout the sections 

below, Patentee briefly summarizes their background: 

Dr. Melanie Simpson is the Head of the Department of Molecular and 

Structural Biochemistry at North Carolina State University. She is also the Director 

of Research of the Integrative Sciences Initiative at North Carolina State University, 

Raleigh, NC. And she serves as the President of the International Society for 

Hyaluronan Sciences (“ISHAS”). She has extensive practical experience researching 

hyaluronidases, which have been a focus of her research since 1998, including work 

that is among the key hyaluronidase mutagenesis studies in the field. EX2068, ¶¶9-

20.  

Dr. Gregory Petsko is a distinguished American biochemist and structural 
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biologist known for his pioneering work in protein crystallography and enzyme 

mechanisms. He is renowned for his research on protein structure-function 

relationships, including the use of techniques such as X-ray crystallography and 

computational modeling. He is a National Medal of Science winner. He is currently 

Professor of Neurology at the Ann Romney Center for Neurologic Diseases at 

Harvard Medical School and Brigham and Women's Hospital. EX2070, ¶¶1-23.5  

B. Technical Background 

Patentee briefly summarizes the art as of December 28, 20126 regarding the 

structure of hyaluronidases, their mechanism of action and the amino acids known 

to be important for activity. 

PH20 is a member of a class of enzymes called hyaluronidases. PH20 occurs 

on the sperm surface. EX1001, 44:1-37. As a hyaluronidase, PH20 cleaves 

hyaluronan (“HA”), which is a linear, negatively charged glycosaminoglycan made 

of repeating disaccharide units. EX1006 (Chao), 6911. There are five human 

 
5 Patentee withdraws the testimony of Dr. Triggs-Raine (EX2001).  

6 Patentee applies the December 28, 2012 filing date of the ’731 application  

for purposes of responding to Petitioner’s written description and enablement 

challenges (Grounds I–II). Reiffin v. Microsoft Corp., 214 F.3d 1342, 1345 (Fed. Cir. 

2000); Ariad, 598 F.3d at 1353-54.  



Case PGR2025-00050 
U.S. Patent No. 12,077,791  

- 9 - 

hyaluronidases, three of which are known to degrade HA: PH20, Hyal-1, and Hyal-

2. Id. HA-degrading enzymes also occur in other organisms, including bees (bee 

venom hyaluronidase helps a bee spread venom from a sting). 

By 2012, the crystal structures for bee venom hyaluronidase (EX1033) and 

human Hyal-1 (EX1006) had been solved. It is not disputed that based on these 

solved structures, a POSA’s knowledge included possession of an accurate 

homology model of PH20; both Petitioner and Patentee rely on such a model here. 

As Petitioner’s expert testified, “In the year 2011, to consider a mutation, it would 

have been very common and expected for POSAs to generate a model and consider 

the substitution in that structural context.”  EX2077, 176:2-5; EX2076, 92:22-

94:22.7 

Dr. Petsko provides a detailed summary of a POSA’s knowledge of PH20, 

Hyal-1, and bee venom hyaluronidase, detailing a POSA’s knowledge of the critical 

common features even though these hyaluronidases share only 30-40% sequence 

identity. EX2070, ¶¶126-213, 112-125, 59-111; EX1006, 6912; EX1008, 826; see 

also EX1004 (Park), ¶¶ 40, 141; EX2077, 93:9-94:8.  

 
7  The parties have stipulated that the deposition testimony from both 

Petitioner’s and Patentee’s witnesses in related PGRs PGR2025-00003, -00004, -

00006, and -00009 can be applied here. 
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In sum, these hyaluronidases all share a tertiary structure a POSA would 

recognize as an “alpha-beta barrel fold.”  Their nearly identical tertiary structures 

are depicted below: 

 

 

EX2070, ¶¶129-134.  

As Drs. Petsko and Simpson explain, POSAs knew that PH20s (as well as 

Hyal-1 and bee venom hyaluronidase) share a common mechanism of action in that 

they all cleave HA through the same chemical reaction (EX1010, 9433 EX2092; 

EX2070, ¶¶135-38), via a common structure—the active site in all three proteins, 

which contains critical residues oriented in about the same position (EX1008, 833; 

EX1033, 1028; EX2070, ¶¶139-44). See generally EX1006 (reporting as to Hyal-1, 
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bee venom hyaluronidase “that the active site clefts are similar in size and shape”); 

EX1006 (Chao), 6914 (“the active site of hHyal-1 spans an elongated cleft”); 

EX2070, ¶¶139-44 (showing common elongated cleft/groove on PH20 model); 

EX2068, ¶¶280-283.  

Despite the substantial difference in sequence (60-70%), the critical active site 

residues in Hyal-1, bee venom hyaluronidase and PH20 are also conserved in terms 

of their identity, their positioning, and their interactions with HA, as illustrated by 

Dr. Petsko’s analysis in which superimposes and examines the structures. A 

representative figure below shows the PH20 model superimposed on the Hyal-1 

structure and the bee venom structure and illustrates the overlapping primary, 

secondary and tertiary structural features, including common structural features 

down to the atomic level, with dotted lines illustrating the overlap between 

interactions:  

 

EX2070, ¶157. 
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Those working in the field at the time, including Dr. Simpson, had also 

conducted some limited mutagenesis experiments to determine the importance of 

certain Hyal-1 and PH20 residues for enzymatic activity, using the data to draw 

conclusions on the role of a set of tested residues, including their criticality to the 

active site and stability. see also EX1010, EX2011; EX1033, 1029; EX2070, ¶¶207-

30, 297-342; EX2068 ¶¶134-153. It was thus routine in the field to use such data to 

illuminate common structures. 

C. The ’791 Patent 

The ’791 patent discloses a comprehensive and systematic analysis of each 

and every position within the primary structure of PH20 (SEQ ID No: 3), which the 

inventors performed through large-scale mutagenesis and enzymatic activity testing 

of over 5800 variants. EX2068 ¶154; EX2070, ¶¶57, 231-38. The patent also 

discloses significant additional teachings regarding PH20, including other PH20 

mutagenesis studies and studies regarding the effect of serial C-terminal truncations 

(conducted by some of the inventors), among others, as set out in this section and 

Sections II.B and II.C.5 below.  

Based on the structure/function data provided via the assays described in 

Examples 2-4, the ’791 patent teaches “modified PH20 polypeptides” that “exhibit 

altered activities or properties compared to a wildtype, native or reference PH20 

polypeptide.”  EX1001, 73:62-64. In particular, the patent teaches that the disclosed 
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modified PH20 polypeptides include those that are active variants, inactive variants, 

and variants with increased stability. Id., 73:64-74:8. Among these variants, the 

inventors identified numerous substitutions that increase enzymatic activity, 

including the ten substitutions at position 309 recited in the claims. EX1001, Table 

9.  

As Drs. Simpson and Petsko explain, POSAs would have understood this data 

as useful far beyond identifying individual mutations; considered as a whole, the 

inventors’ work provides a detailed specification of the structure/function 

correlations in PH20 that identifies for POSAs the extent to which each position in 

the sequence tolerates substitutions and which do not, which types of residues at 

each position are likely to be successful in terms of maintaining activity, and which 

positions in particular could be targeted to maintain or improve (or reduce or 

abrogate) activity. EX2068 ¶¶154-160, 244-245, 312, 320, 370-372, 376-381; 

EX2070, ¶¶248-342. As the ’791 patent states, the “[d]etailed structure/function of 

virtually each amino acid in a PH20 polypeptide is provided herein” along with “the 

identification of residues and loci that contribute to alteration of a property, such as 

stability in particular conditions.”  EX1001, 3:19-23.  

As both Drs. Simpson and Petsko confirm, this level of structure/function 

detail for an individual protein of this size was virtually unheard of as of 2012, and 

outside of the patent’s disclosure, remains so, at least in the public domain. EX2070, 
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¶¶233-34; EX2068, ¶¶159-160. Neither are aware of a comparable project, and the 

data is extraordinarily useful to POSAs in understanding the invention and seeking 

to practice the claims. Id. 

Key sequences referred to in the claims and specification are identified below 

in Section II.C. Key portions of the inventors’ study are also described below in 

Sections II.C.2-3.  

In short, the key examples and tables are as follows: 

• Example 2 discloses the generation of the PH20 variant library used in 

the experiment. EX1001, 199:10-229:56.  

o Table 8 provides a list of the mutations used to prepare the 

library. EX1001, 200:36-229:32.  

• The test methods for the activity assays are described in Example 3. 

EX1001, 229:59-232:37.  

• The results of the activity assays are provided in Example 4.  

o Table 9 identifies the “active” variants for which at least one of 

the two samples tested exhibited greater than 40% of wildtype 

(SEQ ID NO: 3) activity, along with corresponding activity data. 

EX1001, 234:7-255:39. The patent also lists the residues at each 

position that resulted in active PH20s in Table 3. Id., 80:20-87:59.  

o Table 10 provides confirmed inactive mutants, which achieved 
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less than 20% of wildtype activity. EX1001, 256:58-267:25. The 

patent also provides the residues at each position that resulted in 

less than 20% activity in Table 5. Id., 119:1-129:10.  

To facilitate consideration of this data in a consolidated format, Dr. Petsko 

provides a spreadsheet with data imported from Tables 3, 5, 9 and 10 into Excel so 

that the data could be color coded and sorted. EX2070, ¶¶263-74. 

The patent also discloses general teachings regarding the structures common 

to the active PH20s that are confirmed or further refined by the mutagenesis data, as 

further discussed below.  

1. Key Sequences Referred to in the Patent 

The ’791 patent provides the following exemplary sequences: 
 
• SEQ ID NOs: 6 and 7:  SEQ ID NO: 6 is a full length “precursor” PH20 

consisting of 509 amino acids, including a 35 amino acid signal sequence. 

SEQ ID NO: 7 is the “mature” version, without the 35 amino acid signal 

sequence (474 amino acids).  

• SEQ ID NO: 3: A mature, soluble, C-terminally truncated PH20 used as the 

control in the ’791 patent. The PH20 in SEQ ID NO: 3 lacks the signal 

sequence is also C-terminally truncated by 27 amino acids. It thus consists of 

447 amino acids, each of which was varied in the patent’s mutagenesis 

study. The inventors refer to this version as “wild type” in the patent. 
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• SEQ ID NOs: 32-66: These sequences are other C-terminal truncation 

variants of PH20 disclosed in the specification. Like SEQ ID NO: 3, they 

lack the signal sequence. They serially increase in length by one amino acid 

from SEQ ID NO: 32 (430 amino acids) to SEQ ID NO: 66 (465 amino 

acids). SEQ ID NO: 35, recited in claim 1 of the ’791 patent, comprises 433 

amino acids. Halozyme’s prior work studying C-terminal truncations, 

discussed below in Section II.C.5, involved testing these truncations and 

would have taught POSAs their expected effect on activity. 

See generally EX2068, ¶¶161-171. 

2. Example 2  

Example 2 of the patent describes the creation of a mutagenesis library in 

which a mature, soluble, active PH20 sequence (SEQ ID NO: 3) was systematically 

mutated at each of its 447 residues by substituting at least one and up to 18 different 

amino acids. EX1001, 199:10-229:56. Results are provided for, on average, 13 

substitutions at each position. EX2068, ¶192; EX2070, ¶¶264-273. Table 8 provides 

the resulting set of 6753 modified PH20 polypeptides. EX1001, 200:36-229:32. 

The specification describes the inventors’ experiment, which involved the 

design of an expression vector for each variant, along with secreted alkaline 

phosphatase (SEAP), under a single promoter. This elegant design allowed the 

inventors to track expression levels (by tracking the amount of SEAP) in order to 
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normalize the results of the activity assay, to account for differences in both 

transfection and expression levels for each variant. Id. at 199:10-229:56, 232:41-

233:2; EX2068, ¶¶197-199.  

3. Examples 3 & 4 

Examples 3 and 4 describe the development and results of a comprehensive 

activity assay, cataloging the effect of mutations made at each of the 447 resides of 

a mature, soluble PH20 sequence (SEQ ID NO: 3).  

The inventors assessed the hyaluronidase activity of each variant using an 

ELISA assay (described in Example 3). In brief, the inventors generated biotinylated 

hyaluronic acid (“bHA”) substrate, which was bound to plates, and then incubated 

with variant or wild type PH20, allowing the PH20s to degrade the bound bHA 

substrate (if active). EX1001, 229:59-232:37; EX2068, ¶¶193-196. Ultimately, the 

inventors measured the optical density, which correlates to the amount of bHA 

remaining on the plate, and compared the results to the average activity obtained for 

of wild-type PH20 (SEQ ID NO: 3) on the same plate. EX2068, ¶¶193-196. The 

results show the extent to which the substitution impacted HA activity. Id. 

a. Data on Active Mutants 

Using the methods described above, the inventors collected and presented 

comprehensive activity data for up to 18 substitutions (on average 13 substitutions) 

at every single one of the 447 positions in the mature PH20 sequence (SEQ ID NO: 
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3). Each position was changed to a range of amino acids with a wide range of 

properties (i.e., large, small, hydrophobic, hydrophilic, charged, not charged), and 

the effect on enzymatic activity was determined. EX2070, ¶¶54, 254-261. This was 

not a random mutagenesis experiment disclosing the results of a handful of single 

point mutations in scattered portions of the protein. This was a systematic structure-

function mapping exercise that discloses the tolerance of every single position to 

substitution.  

The inventors identified 2527 active variants, which are provided in Table 9. 

Specifically, Table 9 provides “the average hyaluronidase activity of tested 

duplicates normalized by SEAP values compared to average of wildtype PH20 

activities in each plate, which were also normalized by their own SEAP values.”  Id., 

232:50-61.8   “For example, a value of 0.40 indicates that the variant exhibits 40% 

of the hyaluronidase activity of wildtype PH20, a value of 1 indicates that the variant 

exhibits a similar hyaluronidase activity of wildtype and a value of 3.00 indicates 

that the variant exhibits 300% of the hyaluronidase activity of wildtype PH20 or 3-

 
8 As Dr. Simpson explains, there are variants in Table 9 with activity values 

less than 40% of wild type because one of two samples exhibited an activity greater 

than 40% of wild type, and the value presented is the average obtained for the two 

samples.  
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fold increased activity compared to wildtype.”  Id., 232:61-67.  

“The results in Table 9 show that over 600 tested mutants exhibit activity that 

is increased compared to wildtype. For example, about 536 mutants exhibit 120% or 

greater than 120% of the hyaluronidase activity of wildtype PH20 and about 75 of 

the mutants exhibit 300% or greater than 300% of the hyaluronidase activity of 

wildtype PH20.”  Id., 233:1-6.  

Collectively, at least one amino acid change made in 352 different positions 

in PH20 generated active polypeptides. EX1001, Table 9; EX2068, ¶¶201; EX2070, 

¶¶254-61. As Drs. Petsko and Simpson show, and as is discussed further below, 

POSAs would have understood the collective data to demonstrate areas and positions 

within the PH20 structure that are highly tolerant or intolerant to change and to 

identify particularly beneficial substitutions. EX2070, ¶¶262, 275-96, 317-42; 

EX2068, ¶¶345. 

b. The I309 Mutation 

Some of the disclosed variants exhibited highly significant changes in activity 

relative to wildtype. For instance, the inventors disclosed fifteen modified amino 

acids at amino acid residue number I309, including E, G, H, L, M, N, Q, R, S, and 

T. See Patent Table 8. Fourteen of the modifications at residue I309 produced 

enzymatically active PH20s, and ten resulted in increased activity—E, G, H, L, M, 

N, Q, R, S, and T. See Patent Table 3; Table 9. The substitution to asparagine (N) 
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provided the greatest improvement in activity—311% compared to wild-type. Id. 

c. Data on Inactive Mutants 

The patent also provides extensive data regarding mutations that were not 

tolerated in terms of enzymatic activity—i.e., mutations that reduced hyaluronidase 

activity to below 20% of wildtype activity. The inventors identified the inactive 

mutants through initial screening in Example 3.  

Then, the inventors rescreened these mutants in a “modified assay” involving 

a longer incubation time that was “intended to detect PH20 activities below 0.2 

U/mL.”  EX1001, 255:49-51. Specifically, mutants that “exhibited less than 20% 

hyaluronidase activity of wildtype PH20, in at least one of the duplicates, were 

rescreened to confirm that the dead mutants are inactive.”  Id., 255:43-46. Table 10 

provides the “reconfirmed inactive mutants,” which again are those that achieved 

less than 20% of wildtype activity. Id., 256:53-54. 

Table 10 discloses 3320 inactive PH20s. Table 10 shows that at least one 

amino acid change made in 407 different positions in PH20 generated inactive 

polypeptides. EX1001, Table 10; EX2068, ¶207; EX2070, ¶260. As with the actives 

data, POSAs would have understood the collective inactives data to provide further 

guidance on modifying PH20s, demonstrating areas and positions within of the 

PH20 structure that are intolerant to change or that only tolerate limited 

substitutions. EX2070, ¶¶292-296; EX2068, ¶¶301-312, 377. 
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d. Tolerability at Each Position Based on Enzymatic 
Activity Testing 

Dr. Petsko illustrates the patent’s teaching regarding tolerability to change 

within PH20’s structure by copying the patent data into a spreadsheet and then color 

coding the 447 positions based on their tolerability to substitution, showing how 

POSAs would understand the data. That illustration is reproduced below: 
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EX2070, ¶274. 

As Dr. Petsko explains, those positions for which all tested substitutions are 

tolerated are colored green, and those for which no substitutions were tolerated are 

colored red. Positions for which 60% or more of the substitutions tested were 

tolerated are colored light green.  EX2070, ¶¶263-274.  Positions for which 30% or 

fewer of the substitutions were tolerated are colored orange. Id. Residues not colored 

were those that tolerated more than 30% but less than 60% of the tested substitutions. 
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Id. 

The patent data shows that: 

• 158 positions (35%) tolerated 60% or more of the tested substitutions, 

with 40 positions (9%) tolerating all tested substitutions;   

• 214 positions (48%) tolerate 30% or fewer of the tested substitutions, 

and 95 positions of the 447 (21%) did not tolerate any tested 

substitutions.  

EX2070, ¶¶264-268. 

As Dr. Petsko and Dr. Simpson testify, this data is extremely useful to POSAs, 

because it teaches POSAs what changes can be made in what position(s) to maintain 

activity (or to abrogate activity). EX2070, ¶¶254-388; EX2068, ¶¶243-245, 369-381. 

4. The Patent’s Detailed Structure-Function Mapping 
Significantly Expands The POSA’s Knowledge Regarding 
PH20 Residues Critical for Enzymatic Function  

The patent’s mutagenesis data also confirms and builds on the summary it 

provides of residues in PH20 that POSAs knew were important for activity, 

identifying critical PH20 residues and common structures for active and inactive 

PH20s alike, including expanding the list of critical residues that, when mutated 

individually and without potential compensatory mutations, inactivate the protein.  

For example, the ’791 patent notes the following residues that were identified 

in the art as either part of the active site or otherwise important for activity:  D111, 



Case PGR2025-00050 
U.S. Patent No. 12,077,791  

- 24 - 

E113, R176, R246, E249 and R252. EX1001, 68:51-62. Similarly, the patent 

explains that “PH20 hyaluronidases contain 12 conserved cysteine residues, 

corresponding to amino acid residue 25, 189, 203, 316, 341, 346, 352, 400, 402, 408, 

423 and 429 of the sequence of amino acids of a mature PH20 lacking the signal 

sequence such as set forth in SEQ ID NO: 3 or 7.” EX1001, 68:31-36; EX2068, 

¶291. The patent further discloses that these cysteine residues “form disulfide 

bridges,” which are involved in “posttranslational protein maturation and/or in 

activity modulation.” EX1001, 68:38-43; EX2068, ¶291. The patent’s mutagenesis 

data confirms that active PH20 does not tolerate substitutions at positions 25, 111, 

113, 176, 189, 203, 246, 249, 252, 316, 341, 346, 352, 400, 402, 408, 423 and 429, 

with two exceptions. EX1001, 68:63-69:4; EX2068, ¶291. The patent refines the 

knowledge regarding those positions in that it teaches that C316D and R176K 

produced variants with some activity, a result POSAs would not have expected. 

EX2070, ¶¶275, 314-16, 333.  

The patent also recognizes the prior art teaching that “[g]lycosylation also is 

required for PH20 hyaluronidase activity,” and in particular, “at least N-linked 

glycosylation sites corresponding to amino acid residues N200, N333 and N358 are 

required for secretion and/or activity of the enzyme.”  EX1001, 69:7-8, 14-17. “For 

example…amino acid mutations N200A, N333A, N358A or N333A/N393A” 

produce “inactive proteins.”  Id., 69:18-20. By contrast, “[s]ingle mutations of 
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glycosylation sites N47A, N131A, N219A, N47A/N131A, N47A/N219A, 

N131A/N219A retain activity.”  Id., 69:20-22. At the same time, the patent expands 

on the knowledge regarding these positions, teaching that limited modifications at 

positions N200 and N358 produced variants with some activity. EX2070, ¶¶214-17, 

252.  

5. C-Terminal Truncations  

The patent also teaches that wildtype PH20 “contain[s] a glycosyl 

phosphatidylinositol (GPI) anchor attached to the C-terminus of the protein,” and 

that “removal of all or a portion of the GPI anchor attachment signal site” can 

generate “soluble” forms of the PH20 protein that are secreted from the cell. 

EX1001, 69:46-61. The patent explains that the secreted “soluble” modified PH20 

polypeptides include “soluble PH20 polypeptides set forth in any of SEQ ID NOs: 

3 or 32-66, or precursor forms thereof containing a signal sequence.” EX1001, 

69:62-65.  

As Dr. Simpson explains, the soluble polypeptides in SEQ ID NOs: 3 and 32-

66 each begin at position 36 of the precursor PH20 sequence (i.e. the sequence with 

the 35 amino acid signal peptide), and differ from each other only at the C-terminus, 

where they reflect a series of single amino acid truncations. The first 430 residues of 

these 35 sequences are identical. Starting with position 430 (SEQ ID NO: 32), each 

sequence successively adds a single residue up through position 465 (SEQ ID NO: 
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66). SEQ ID NO: 3, the control for the patent’s mutagenesis experiments, is 447 

amino acids in length.  EX2068, ¶¶168-169, 190; EX2006, 2, 15-26.  

The ’457 publication, which is incorporated by reference into ’791 patent, 

teaches which of these C-terminal truncation variants are active and which are not. 

Dr. Petsko provides a table in his declaration showing the activity profile of each of 

SEQ ID NOs: 3 and 32-66, based on this data. EX2070, ¶385. A simplified version 

of that table is reproduced below: 

SEQ ID NO. Effect of Truncation 
on Activity Level 

32-33 Inactive 
34-35 Reduced  
36-55 & 3 Active  
56-63 Reduced  
64-66 Little to no activity  

6. Challenged Claims 

The ’791 patent includes independent claim 1, and dependent claims 2-3 and 

6-10, all of which ultimately depend from claim 1.9  Claim 1, which is reproduced 

below, is directed to a set of C-terminal truncated PH20 polypeptides with one of 

ten potential substitutions at position 309 (for simplicity, Patentee refers to this set 

of C-terminally truncated polypeptides collectively as “variants”), and a narrow set 

of subvariants of those modified C-terminal truncation PH20 polypeptides (i.e., 

 
9     Dependent claims 4-5 have been statutorily disclaimed. EX2003. 
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those with 95% sequence identity).  

1. A modified PH20 polypeptide comprising an amino 

acid sequence, wherein:  

(a) at least 95% of the residues of the amino acid sequence 

of the modified PH20 polypeptide are identical to the 

residues in the amino acid sequence of SEQ ID NO: 35 

when the sequence of the modified PH20 polypeptide is 

aligned at positions corresponding to the sequence set 

forth in the amino acid sequence of SEQ ID NO: 35 to 

maximize identical residues, and terminal gaps are treated 

as non-identical;  

(b) the amino acid sequence of the modified PH20 

polypeptide comprises an amino acid modification at a 

position corresponding to position 309 with reference to 

amino acid positions set forth in the amino acid sequence 

of SEQ ID NO: 3; and  

(c) the modification at position 309 is a replacement 

selected from among E, G, H, L, M, N, Q, R, S, and T, and  

wherein the modified PH20 polypeptide exhibits increased 

hyaluronidase activity compared to the hyaluronidase 

activity of the polypeptide of SEQ ID NO: 3, measured 

under identical conditions. 
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The issues for all claims are common such that they are addressed together, 

unless otherwise noted. 

III. PERSON OF ORDINARY SKILL IN THE ART 

Solely for the purposes of the analysis herein, Patentee applies Petitioner’s 

POSA definition (Pet., 20; EX1003, ¶13), which was addressed in the Institution 

Decision (ID, 8-9). Petitioner’s declarant Dr. Hecht agreed that POSAs under 

Petitioner’s definition “would have been able to speak with someone with 

hyaluronidase experience as part of a multi-disciplinary team.”  EX2076, 63:8-64:2.  

IV. Claim Construction Issues 

In its Institution Decision, the Board preliminarily found that the term 

“modified PH20 polypeptide” in the claims “encompass[ed] polypeptides with some 

hyaluronidase activity.”  ID, 13.  

 Patentee maintains that the term “modified PH20 polypeptide” as it is defined 

in the specification encompasses both enzymatically active and enzymatically 

inactive PH20s.  However, in view of the ’791 claim language, Patentee does not 

dispute that the ’791 patent claims require modified PH20s with at least some 

hyaluronidase activity. The parties instead dispute whether the term “modified PH20 

polypeptide” as defined in the specification requires at least 40% hyaluronidase 

activity.  

The terms of a patent claim “are generally given their ordinary and customary 
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meaning.” Phillips v. AWH Corp., 415 F.3d 1303, 1312 (Fed. Cir. 2005) (en banc). 

The Federal Circuit has established, however, that if the patentee “acts as his own 

lexicographer” then the definition in the specification controls. Thorner v. Sony 

Computer Ent Am. LLC, 669 F.3d 1362, 1365 (Fed. Cir. 2012). “To act as [his] own 

lexicographer, a patentee must ‘clearly set forth a definition of the disputed claim 

term,’” and must “‘clearly express an intent’ to redefine the term.” Id. (citations 

omitted). 

The patent specification contains a lengthy “Definitions” section (Part A of 

the Detailed Description) in which it clearly defines “modified PH20 polypeptide.” 

The definition is provided in the italicized sentence in the passage below:  

As used herein, “modified PH20 polypeptides” or “variant PH20 

polypeptide” refers to a PH20 polypeptide that contains at least one 

amino acid modification, such as at least one amino acid replacement 

as described herein, in its sequence of amino acids compared to a 

reference unmodified PH20 polypeptide. A modified PH20 polypeptide 

can have up to 150 amino acid replacements, so long as the resulting 

modified PH20 polypeptide exhibits hyaluronidase activity. Typically, 

a modified PH20 polypeptide contains 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 

12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 

31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 

or 50 amino acid replacements. It is understood that a modified PH20 

polypeptide also can include any one or more other modifications, in 

addition to at least one amino acid replacement as described herein. 
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EX1001, 47:2-18.  

The parties agree that the “modified PH20 polypeptide” term is defined in the 

specification and that the italicized sentence is definitional.  EX2076, 178:21-179:10; 

Pet., 22-23. The parties dispute, however, whether that sentence constitutes the entire 

definition (as Patentee argues) or whether the following sentence, and other 

statements teaching that an active polypeptide can have at least 40% activity, are 

part of the definition, such that the claimed “modified PH20 polypeptide” must have 

at least 40% hyaluronidase activity.  

The Board should find that Patentee’s interpretation is correct, and the 

definition of “modified PH20 polypeptide” is limited to the first sentence. A 

statement is definitional if (1) “the sentence in question appears under the title 

‘Definitions’”; (2) “the term to be defined….is set off in quotation marks”; (3) the 

sentence “uses the term ‘refers to’…which generally conveys an intent for that 

sentence to be definitional”; or (4) “elsewhere in the Definitions section, [the patent 

used] “non-limiting terms that contrast with the ‘refer to’ language at issue here.” 

Alnylam Pharms., Inc. v. Moderna, Inc., 138 F.4th 1326, 1333 (Fed. Cir. 2025) 

(citations omitted); see also ParkerVision v. Vidal, 88 F.4th 969, 977 (Fed. Cir. 

2023); Kyocera Senco Industrial Tools Inc. v. ITC, 22 F.4th 1369, 1378 (Fed. Cir. 

2022). The first sentence in the block quote above plainly satisfies these criteria. 

That sentence, like claim 1’s recitation of the invention, defines the term by reference 
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to “its sequence of amino acids compared to a reference unmodified PH20 

polypeptide.” EX1001, 47:2-18.10   

The definition provided in the first sentence is also consistent with the usage 

of the term “modified PH20 polypeptide” throughout the specification, which 

describes the invention by reference to amino acid sequences, regardless of  function 

or whether the modified PH20s are “active” or “inactive.”   

If Petitioner were correct and the second sentence also is part of the definition, 

then the term “modified PH20 polypeptide” as used in the specification would be 

limited to enzymatically active PH20 polypeptides, which Petitioner argues must 

have at least 40% activity. But that interpretation contradicts how the term is used 

in the specification. The specification repeatedly uses the term “modified PH20 

polypeptide” to refer to inactive polypeptides. This is abundantly apparent from the 

outline provided at the start of the Detailed Description (Id., 42:12-43:17), which 

 
10 With reference to the criteria considered in Alnylam, the term appears in the 

“Definitions” section of the patent (EX1001, 43:19-66:56); the term is set off in 

quotation marks (id., 47:2); the definition statement uses the phrases “as used herein” 

and “refers to” (id., 47:2-3); and the remainder of the passage uses non-limiting, 

permissive language (“can have”) to differentiate it from the actual definition of 

“modified PH20 polypeptide” (id., 47:8-9). See Alnylam at 1333. 
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lists the topic “Modified PH20 Polypeptides” as Part C, with subsections C.1 and 

C.2 describing “Active Mutants” and “Inactive Mutants” respectively. POSAs thus 

could hardly miss that the specification describes both “active” and “inactive” 

mutants as “modified PH20 polypeptides.” See, e.g. EX1001, 77:44-46, 117:42-46 

(“[p]rovided herein are modified PH20 polypeptides … that exhibit hyaluronidase 

activity,” and also “[p]rovided herein are modified PH20 polypeptides … that are 

inactive, whereby the polypeptides do not exhibit hyaluronidase activity or exhibit 

low or diminished hyaluronidase activity.”).  

Petitioner has no basis for reading a 40% activity threshold into the claims via 

the “modified PH20 polypeptide” term. Dr. Hecht admitted that none of the claim 

language specifies 40% hyaluronidase activity, and at deposition he was not willing 

to defend the construction, stating he was “uncomfortable with fixating on that 

number.”  EX2076, 213:1-5, 172:21-173:9. Petitioner improperly imports a specific 

embodiment (40% activity) from the specification into the claims, which is not 

permissible under proper claim construction principles. Teleflex, Inc. v. Ficosa North 

America Corp., 299 F.3d 1313, 1327-1328 (Fed. Cir. 2002); Constant v. Advanced 

Micro-Devices, Inc., 848 F.2d 1560, 1571 (Fed. Cir. 1988). Indeed, the specification 

teaches that “[t]he modified PH20 polypeptides provided herein that are inactive 

generally exhibit less than 20% … of the hyaluronidase activity of a wildtype or 

reference PH20 polypeptide.” EX1001, 117:46-49, 255:43-46; Pet., 26-27.  
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V. THE SPECIFICATION PROVIDES WRITTEN DESCRIPTION OF 
THE INVENTION (GROUND 1) 

“‘[A] sufficient description of a genus… requires the disclosure of either a 

representative number of species falling within the scope of the genus or structural 

features common to the members of the genus so that one of skill in the art can 

‘visualize or recognize’ the members of the genus.”  Ajinomoto Co., Inc. v. 

International Trade Commission, 932 F.3d 1342, 1358-61 (Fed. Cir. 2019) citing 

(Ariad, 598 F.3d at 1350).  

Record evidence in this case demonstrates that the patent’s specification 

describes both a representative number of species and common structural features 

of the narrow set of claimed modified PH20 variants such that POSAs could 

“‘visualize or recognize’ the members of the genus,” under either the Board’s 

preliminary construction or Patentee’s proposed construction. Thus, the 

specification would have conveyed to POSAs that the inventors indeed had 

possession of the full scope of 95% identical subvariant polypeptides as of December 

28, 2012.11 EX2068, ¶¶253-339, 415. 

 
11   As set out in fn. 6, supra, sufficiency under §112 is properly judged as of 

December 28, 2012, the filing date of the ’731 application Merck assessed. Petitioner 

and its experts erroneously rely upon a December 30, 2011 date (Pet., 31-93; see 

also Pet., 50, 88; EX1003, ¶11), rather than the proper December 28, 2012 date. 
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A. The Specification Describes Common Structural Features of the 
Ten I309 Modified PH20 Variants and Their Subvariants 

The specification describes and characterizes the common structural features 

of the ten I309 variants recited in the claims (I309E, I309G, I309H, I309L, I309M, 

I309N, I309Q, I309R, I309S, and I309T) and their 95% identical subvariants.  

As Patentee’s experts explain, based on the patent’s description and extensive 

mutagenesis data, POSAs would have understood modified PH20 polypeptides 

within the scope of the claims to include a common mutation at position 309 to one 

of ten specified amino acids and 95% identity in primary structure (i.e., amino acid 

sequence). EX2068, ¶¶269-275; EX2070, ¶¶46-58. They also would have 

understood the claimed PH20s exhibit the same mechanism of action and share the 

same characteristic PH20 alpha-beta barrel tertiary structure, including a common 

active site and the same key catalytic residues, absent changes of the type the patent 

identifies as inactivating. Id.  

This is not just conjecture. For example, Dr. Petsko generated homology 

models of multiply-modified PH20s identified in the patent with the claimed I309 

mutation, including chimpanzee PH20, gibbon PH20, orangutan PH20. EX2070, 

 
Petitioner nowhere explains this substantial error—the use of a date a full year 

earlier—despite the fact that analysis under the proper date was required to establish 

PGR-eligibility.  



Case PGR2025-00050 
U.S. Patent No. 12,077,791  

- 35 - 

¶¶57, 417-434. The modified chimpanzee PH20 contains six modifications when 

compared to SEQ ID NO: 3. Similarly, the modified orangutan and gibbon PH20s 

differ at 14 and 17 positions compared to SEQ ID NO: 3, respectively and the 

modified gibbon PH20 has 21 changes as compared to SEQ ID NO: 44 (which, as 

Dr. Simpson and Dr. Petsko explain, the ’457 publication teaches is active). 12  In 

other words, they are multiply mutated.  

As Dr. Petsko’s figures show, these multiply mutated I309N subvariants all 

share a common tertiary alpha-beta barrel structure: 

 

 
12   Dr. Simpson explains that based on the patent alignments and disclosure 

regarding C-terminal truncations in PH20s, POSAs would have expected that 

truncating these primate PH20s at the same position as SEQ ID NO: 3 would have 

produced a soluble, active PH20, and introducing the I309N mutation would 

similarly have produced an active subvariant. EX2068, ¶¶223-238.  
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EX2070, ¶¶417-421. 

Similarly, these subvariants have common structural features in that residues 

at 309, 306, 310, 319 are oriented in about the same positions: 

 

EX2070, ¶422. 

Thus, POSAs would have understood from the teachings of the patent that the 

claimed subvariants would share this same tertiary structure unless that structure was 

broken by inactivating changes of the kind identified by the patent. EX2068, ¶291. 

Those inactivating changes include changes to the following: 
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• Specific amino acid positions in PH20 that are necessary to 

enzymatic activity such that they should not be disturbed, such as 

“positions 25, 111, 113, 176, 189, 203, 246, 249, 252, 316, 341, 346, 

352, 400, 402, 408, 423 and 429 of … SEQ ID NO: 3 or 7 … since 

mutagenesis of these residues results in an enzyme that is not active….” 

EX1001, 68:63-69:4; EX2068, ¶291. The patent further characterizes 

the roles of these specific amino acid positions in detail, including: 

• Disulfide bridges - 12 cysteine residues “corresponding to amino 

acid residue 25, 189, 203, 316, 341, 346, 352, 400, 402, 408, 423 

and 429 of …  SEQ ID NO: 3 or 7”  that “form disulfide bridges. 

EX1001, 68:31-43; EX2068, ¶291.  

• Sites contributing to substrate binding / activity - The patent also 

identifies amino acids at positions 111, 113, 249, 176, 246, and 252 

of SEQ ID NO: 3 or 7 as “contribut[ing] to substrate binding and/or 

hyaluronidase activity.” EX1001, 68:51-58; EX2068, ¶291.  

The patent also identifies other positions that do not tolerate modification or 

only tolerate limited modifications. EX2070, ¶¶268, 292-296, 325-342. As Dr. 

Petsko explains, the POSA would have understood that such positions should be 

maintained, with some exceptions (like “rescue” mutations that restore activity) that 

the POSA could determine from the patent data. Id. 

In other words, because the specification discloses the structural features 

necessary for activity, POSAs would have understood them as common to active 

I309 variants and subvariants (further would have been able to reasonably and 
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reliably distinguish inactive PH20s by changes of the kind identified in the patent as 

destroying them).  

Petitioner thus cannot seriously dispute that the ten I309 variants and their 

active subvariants share common structural features. Nor is it surprising that these 

nearly identical sub-variants share common structural features. As Dr. Petsko 

explains, proteins with far less than 95% sequence identity—in fact proteins with 

40% sequence identity—share common structural features down to the atomic level. 

EX2070, ¶¶95-104, 126-213. Dr. Petsko shows in detail how Hyal-1 and PH20 share 

common residues critical for activity and stability that are positioned in about the 

same place and form similar chemical interactions. EX2070, ¶¶126-213. If two 

hyaluronidases that share less than half of their amino acids have such similarities, 

then surely the recited I309 variants and their 95% identical active subvariants will 

share common structural features.  

B. The Specification Provides Structure-Function Correlations 
Allowing for Single and Multiple Mutations  

In addition to these common structural features, the specification’s working 

examples provide POSAs with an extensive catalog of modifications at every 

position of a mature, soluble PH20 (SEQ ID NO: 3), showing which positions 

tolerate modifications (retain activity) or do not tolerate them (lose activity). 

EX1001, Example 4, Tables 9-10; EX2068, ¶¶244, 301, 320; EX2070, ¶¶233, 262. 

These examples provide structure/function correlations POSAs can use to identify 
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the active 95% identical I309 subvariants and distinguish them from inactive 

subvariants.  

Specifically, as Drs. Petsko and Simpson explain, POSAs would have 

understood that the ’791 patent teaches how to correlate the structure of modified 

active PH20s—their primary structure and characteristic tertiary structure (an alpha-

beta barrel fold)—to the hyaluronidase function of modified PH20. EX2070, ¶¶44, 

54, 263-388; EX2068, ¶¶299-301. Through the comprehensive mutagenesis data 

(Tables 9-10), the patent shows, for each of the 447 positions in SEQ ID NO: 3, the 

tolerance of each position to substitution as it relates to enzymatic activity. This 

allows POSAs to distinguish between positions that are (1) critical to activity, (2) 

generally intolerant in that they permit only very limited substitution, (3) generally 

tolerant in that they permit a broad range of substitutions. Id. The data also identify 

tolerant positions that retain activity when different types of residues are substituted 

(e.g., negatively charged, positively charged, large, small, hydrophobic, 

hydrophilic). Id.  

To illustrate the structure/function correlation provided by the patent, Dr. 

Petsko mapped the patent’s functional data onto Dr. Park’s PH20 homology model, 

which the parties do not dispute was part of a POSA’s knowledge. EX2070, ¶¶95-

111, 297-342, 351-352.  That mapping is reproduced below in figures showing 90-

degree rotations of PH20’s tertiary structure, color coded as follows:  tolerant 
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(green), intolerant or generally intolerant (red or orange), and those falling between 

(aqua). It shows an example of how a POSA would have understood the patent’s 

mutagenesis data in  the context of PH20’s structure, identifying areas for potential 

modification and areas to avoid unless the POSA wishes to reduce or eliminate 

activity:   

 

 

EX2070, ¶¶297-299. 

The ’791 patent thus provides the information a POSA requires to identify 

both single and multiple mutations within various areas of the PH20 structure that 

can be reasonably predicted to retain hyaluronidase activity, or eliminate it. EX2070, 

¶¶54-56, 262-388. This functional map of PH20 identifies for POSAs the extent to 

which each position in the sequence tolerates substitutions and which do not, which 
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types of residues at each position are likely to be successful in terms of maintaining 

activity, and which positions in particular could be targeted to maintain or improve 

activity.  

This detailed structure-function correlation of a narrowly defined, structurally 

homogeneous genus, demonstrates the inventors were in possession of the full scope 

of the invention. These data collectively would have provided more than sufficient 

blaze marks for POSAs to visualize or recognize all the members of the claimed 

genus, reliably distinguishing actives from inactives. EX2068, ¶300, 311; In re 

Ruschig, 379 F.2d 990, 994-995 (CCPA 1967); Ajinomoto, 932 F.3d at 1358-61 

(adequate description where “skilled artisan could make relatively predictable 

changes to the native promoter to arrive at a more potent promoter”). 

Notably, this is not a case like Ariad, as the Board suggested on the limited 

record pre-institution, where the patent “recite[s] a description of the problem to be 

solved while claiming all solutions to it and . . . cover[s] any compound later actually 

invented and determined to fall within the claim’s functional boundaries—leaving it 

to the pharmaceutical industry to complete an unfinished invention.” Ariad, 598 F.3d 

at 1353; ID at 24.  

Indeed, unlike Ariad (and Abbvie) the patent claims here are exceedingly 

narrow, and in no way “claim[] all solutions” or even a tiny fraction of the possible 

solutions to degrading HA with modified PH20s. EX2068, ¶¶260-268. The patent 
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claims only what was invented; that is what written description asks. 

Moreover, for the same reasons, the claims in no way “cover any compound 

later actually invented and determined to fall within the claim’s functional 

boundaries.”  Ariad, 598 F.3d at 1353; ID at 24. Indeed, the claims do not have 

functional boundaries that would permit this—they have structural ones—even if 

they do require function. A “later actually invented” protein does not fall into the 

claims merely by showing hyaluronidase activity; it would have to fall within the 

narrow structural scope of the claims—the I309 mutation and 95% identity—to be 

covered. And, as the inventors identified by sequence and structure-function 

mapping the full scope of the narrow set of claimed I309 variants and subvariants, 

they in fact possessed the full scope of the genus.  

In other words, Patentee received a narrow monopoly in return for 

contributing its novel 309 mutation and a complete characterization of PH20. That 

is more than sufficient written description.  

C. The Example I309 Variants Are Representative of the Claimed 
95% Identical Subvariants  

POSAs would have understood that the ten I309 variants recited in the claims 

are representative of their 95% identical subvariants. After all, the subvariants share 

at least 95% of their primary structure with the recited I309 variants. As a result, 

as Dr. Simpson and Dr. Petsko explain, there is almost no structural diversity within 

the claimed set of subvariants.  
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For example, as Dr. Simpson explains, the set of active PH20s with the recited 

substitution at position 309 share a common structural “scaffold” with minor 

variations across the surface of the protein’s tertiary structure. EX2068, ¶¶313, 315. 

As a result, the claimed modified PH20s that are active are structurally 

homogeneous, and the ten examples of I309 modified PH20s are representative of 

this narrow set of proteins. Id., ¶314. 

Dr. Petsko illustrates this concept in his declaration using examples of 

multiply mutated PH20 polypeptides that POSAs would have expected to be active 

based on the disclosure of the patent. EX2070, ¶¶417-432. As is evident from the 

figure below, the multiply modified PH20 shares the same tertiary structure (the 

characteristic PH20 alpha-beta barrel fold), with minor modifications dispersed 

across the surface of the protein, as shown with labeled annotations (A48, G52, 

A267, R248):   

 

EX2070, ¶¶430-433. 
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But despite that minor variability, POSAs would understand that these 

multiply modified subvariant PH20s all share significant structures in common with 

the I309N variant, as explained above. Dr. Petsko’s and Dr. Simpson’s analyses 

show that the claimed I309 variants are representative of the 95% identical 

subvariants.  

Moreover, while the exemplified variants with mutations at the other 446 

positions in the protein (other than 309) are not representative species (because they 

do not meet the claims), they provide valuable information to POSAs in terms of 

where additional variation in the structure will be tolerated and where it will not. 

POSAs would understand this information is applicable when making multiply 

mutated I309 variants.  EX2068, ¶¶36, 239-359; EX2070, ¶433. See Ajinomoto, 932 

F.3d at 1358-61. 

Petitioner criticizes these working examples as a “narrow set” because they 

do not include examples of multiply modified polypeptides. Pet., 67. But Petitioner 

misunderstands the purpose of the patent’s core experiment. By changing every 

single amino acid in the 447 amino acid sequence of PH20 (SEQ ID NO: 3) to, on 

average, 13 other amino acids, the inventors were able to map the tolerance of each 

position to change and to identify those positions that generally tolerate change (and 

what types of changes) and those that generally do not. As Dr. Petsko explains, 

POSAs can use those data to determine which positions to modify for both singly 
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and multiply modified PH20s. EX2070, ¶¶54-56, 262-388. 

In the Preliminary Decision, the Board reasoned, based on the limited record 

in front of it, that the modified PH20 polypeptides were not homogeneous based on 

the data in the ’791 patent disclosing that under 10% of the mutations exhibited 

increased activity, and that the ’791 patent data showed that approximately “57.1% 

were inactive, and 29.4% had activity <100%.” ID, 33.  

But as explained above, Dr. Petsko’s and Dr. Simpsons’ analyses show that 

in fact the claimed subvariants are structurally homogeneous. And the large number 

of inactivating mutations are not evidence of unpredictability. EX2068, ¶¶375-387. 

To the contrary, the patent data make modifying PH20 predictable by teaching 

POSAs where to make changes, and perhaps more importantly, where not to make 

changes, providing predictability.  

The Board reasoned that working with PH20 may be unpredictable given of 

the large number of mutations that inactivate the protein. ID, 21. But the patent 

solves this problem; the inventors performed the work to identify those positions 

amenable to substitution. POSAs with the patent in hand can identify active singly 

and multiply modified subvariants. EX2070, ¶¶343-365;  EX2068, ¶¶313-320; see 

Ajinomoto, 932 F.3d at 1358-61 (holding “amount of disclosure necessary to satisfy 

the written-description requirement 'will necessarily vary depending on the context’” 

including “predictability of the aspect at issue”; finding four examples sufficient 
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where POSAs could make “relatively predictable changes”) (citing Ariad, 598 F.3d 

at 1351).  

Although inactive variants do not fall within the claimed genus, they are 

distinguishable from active variants in the same manner and under the same 

framework. They must include the recited change at position 309 and a primary 

structure that is at least 95% identical to one of the ten I309 variants. A POSA could 

identify them, however, as including the types of changes the patent teaches will 

inactivate the protein—e.g., modifications the POSA would predict abolish activity 

by disrupting the common structures, such as changes at essential positions in the 

active site. EX2068, ¶¶376-377. POSAs could thus reliably distinguish actives from 

inactives.  

D. The Patent Teaches the Effect of C-terminal Truncations  

Petitioner’s arguments for lack of representativeness and unpredictability 

consistently ignore the teachings of the patent. For instance, relying on the prior art 

’429 patent, Petitioner argues that there is no data in the patent relating to “‘active 

mutant’ PH20 polypeptides truncated before position 447,.”  Pet., 47. Petitioner 

argues this creates uncertainty because, allegedly, the “common disclosure and the 

prior art report that wild-type PH20 polypeptides terminating at or below position 

442 have significantly reduced or no hyaluronidase activity,” citing the ’429 patent 

which was filed in 2004. Id., 48. Similarly, Petitioner argues that modifications to 
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SEQ ID NO: 3, which terminates at position 447, cannot be representative of the 

SEQ ID NOs: 32-66, which terminate between positions 430 and 465, because it 

alleges the patent does not teach the effect of C-terminal truncations throughout this 

range.  

This is flatly incorrect. Throughout the ’791 patent, the inventors discuss U.S. 

Publication No. US20100143457 (the “’457 publication”) in relation to C-terminal 

truncations in PH20. The ’457 publication was filed five years after the ’429 patent, 

and discloses follow-on work to the ’429 patent that Halozyme inventors conducted 

(including one of the ’791 patent inventors). This work refined the findings of the 

’429 patent, providing data showing the effect that serial single amino acid C-

terminal truncations had on activity—truncations that run from position 465 in the 

mature sequence all the way down to 430. Additionally, As Drs. Simpson and 

Petsko further explain, POSAs would have reasonably known based on ’457 

publication’s results what the activity would be for the recited sequence. EX2068, 

¶¶321-332; EX2070, ¶¶218-230. Similarly, if a POSA used sequences where the 

truncation rendered them inactive, they would have remained inactive even after 

further modification, because they lack the minimum sequence length required for 

hyaluronidase activity.  

Petitioner and its experts did not consider or discuss the ’457 publication at 

all, and thus confess great confusion as to the effect of C-terminal truncations. 
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POSAs would not have been so confused. The ’791 patent in fact guides POSAs to 

the systematic study of the effect of C-terminal truncations in the ’457 publication, 

and POSAs would have thus understood the effect of combining mutations like those 

disclosed with respect to SEQ ID NO: 3 with the various C-terminal truncations 

taught in the ’457 publication. EX2068, ¶¶321-332; EX2070, ¶¶384-388, 434.13  

E. The Specification Describes Multiply Modified PH20 Polypeptides    

Finally, Petitioner alleges that the claims capture “multiply modified PH20 

polypeptides having changes the disclosure says to omit from ‘active mutants.’” Pet., 

73. Petitioner’s argument ignores the specification’s teachings regarding which 

positions in PH20 tolerate modifications and which positions do not. As discussed 

above in Section V.A, a POSA would have understood from the specification which 

subvariants would be expected to be active, unless that activity was broken by 

inactivating changes of the kind identified by the patent. EX2068, ¶¶290-291. Such 

 
13   To the extent Petitioner suggests Patentee need redescribe the results, that 

is incorrect. See Immunex Corp. v. Sandoz Inc., 964 F.3d 1049, 1063 (Fed. Cir. 2020) 

(“It is well-established that a patent specification need not re-describe known prior 

art concepts.”) (citing Capon v. Eshhar, 418 F.3d 1349, 1357 (Fed. Cir. 2005) (“The 

‘written description’ requirement must be applied in the context of the particular 

invention and the state of the knowledge.”) 
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inactivating changes include changes to specific amino acid positions necessary for 

enzymatic activity, changes to amino acids involved in disulfide bridges, and 

changes to amino acids at sites contributing to substrate binding/activity.  EX1001, 

68:31-43, 68:51-58, 68:63-69:4; EX2068, ¶¶290-291. The patent also identifies 

other positions that do not tolerate modification or only tolerate limited 

modifications. EX2070, ¶¶292-296. As Dr. Petsko explains, the POSA would have 

understood that such positions should be maintained, with some exceptions (like 

“rescue” mutations that restore activity) that the POSA could determine from the 

patent data. Id. Additionally, as discussed below in Section VI.C,  any inactive 

mutant embodiments simply do not meet the claims.  “Even if some of the claimed 

combinations [are] inoperative, the claims are not necessarily invalid.” Atlas 

Powder, 750 F.2d at 1576.   

Moreover, the claims do cover multiply modified polypeptides with the 

following changes: N47A/N131A, N47A/N219A, N131A/N219A and 

N47A/N131A/N219A in addition to the recited substitution at position 309 (for 

example, I309N). And, as Dr. Petsko and Dr. Simpson explain, POSAs would have 

expected the resulting multiply modified PH20 polypeptide to be active because the 

’457 publication teaches that the multiply modified proteins (without the 

modification at position 309) were active. EX2068, ¶¶335-336; EX2070, ¶¶214-15. 

POSAs would have expected that introducing the modification at position 309 as 
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taught in the ’791 patent into one of these multiply modified PH20s would have 

produced an active subvariant. EX2068, ¶337; EX2070, ¶¶214-230, 417-432. 

F. AbbVie Is Distinguishable 

In the Institution Decision, the Board reasoned on the limited record in front 

of it that “[t]hese facts are analogous to those in AbbVie Deutschland GmbH & Co., 

KG v. Janssen Biotech, Inc., 759 F.3d 1285, 1300 (Fed. Cir. 2014), where the claims 

contained structurally diverse antibodies, but the patent at issue only described 

structurally similar antibodies.”  ID, 24. As set out above and shown definitively by 

Dr. Petsko, however, the genus of the claims here contains structurally homogeneous 

modified PH20s. The claims are thus not directed to a structurally diverse genus, as 

in AbbVie, but to ten variants and their 95% identical sub-variants. Moreover, the 

working examples comprehensively characterize the structure-function of PH20 

(SEQ ID NO: 3) through the mutagenesis data. In AbbVie, there were no working 

examples to illuminate the common structures of the diverse genus claimed. Thus, 

AbbVie is not on point. 

G. The Petition Fails To Demonstrate That The Challenged 
Dependent Claims Lack Written Description  

Petitioner contests the written description of the dependent claims only on the 

same grounds addressed above, and thus its challenge fails for the same reasons. 

Pet., 74-76; EX2068, ¶339, Section IX.   
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VI. THE CHALLENGED CLAIMS ARE ENABLED (GROUND 2) 

Enablement requires that the specification teach POSAs how to make and use 

the full scope of the claimed invention without undue experimentation. In re Wands, 

858 F.2d 731, 737 (Fed. Cir. 1988). Record evidence demonstrates that the patent’s 

specification provides precisely that: a detailed structure-function correlation that 

enables POSAs to predictably practice the full scope of the claims.  

There is no dispute that POSAs could readily generate claimed PH20 variants 

with amino acid substitutions and test them for activity using routine molecular 

biology and biochemistry techniques. Pet., 47-49. The “key enablement question,” 

as explained in Idenix as cited by the Board, is whether “a person of ordinary skill 

in the art would know, without undue experimentation, which species would be 

effective.” ID, 35 (citing Idenix).  

They would. As an initial matter, the challenged claims do not encompass an 

“immense genus” of unrelated polypeptides, as Petitioner contends (Pet., 79), but 

instead ten variants with the I309 mutation and a narrowly defined and structurally 

homogeneous set of PH20 subvariants with 95% sequence identity. See Sections 

V.A, C. Each claimed polypeptide must (i) include a defined substitution at position 

309, and (ii) share at least 95% sequence identity with SEQ ID NO: 35. EX2068, 

¶¶251. POSAs would recognize, within this narrow genus, that the ten variants and 

their subvariants are structurally homogeneous in that they share at least 95% 
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identical primary structure, the I309 mutation, and for those that are active, the same 

PH20 tertiary structure and several common structural features, such as the same 

common residues critical for catalysis; moreover, POSAs can distinguish actives 

from inactives by the absence of the common structural features in the inactives (e.g. 

changes to “scaffolding” such as disulfide bridges or modification of catalytic 

residues). EX2068, ¶¶269-275, 300, 313; EX2070, ¶¶49-51, 53, 248-253, 325-342, 

390-432. This dual limitation to a single mutation and only a small range of 

subvariants leaves POSAs with a narrow, well-defined set of PH20 variants with 

common structural characteristics, not the vast, unpredictable, “immense genus” 

Petitioner describes. 

Within this narrow and homogeneous set of PH20 variants, the patent 

provides extensive mutagenesis data across a full, mature, soluble PH20 sequence 

(SEQ ID NO: 3) that give POSAs predictive insight into which substitutions preserve 

activity and which abolish it. By systematically testing (on average 13 and up to 18) 

substitutions at every amino acid position in SEQ ID NO: 3, the patent shows the 

substitutions that consistently destroy activity by eliminating, for instance, catalytic 

residues or disulfide-forming cysteines. Similarly, buried residues important for 

protein structure or involved in orienting secondary structures to achieve the 

characteristic alpha-beta barrel fold are generally intolerant to change. EX2068, 

¶310; EX2070, ¶¶325-333. By contrast, changes in certain peripheral loops or 
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solvent-exposed regions are more likely to be tolerated with little effect on function. 

EX2070, ¶¶317-24. Some positions tolerate some types of substitutions but not 

others. EX2070, ¶¶279-282. 

Taken as a whole, these data provide significant guidance to POSAs in terms 

of what changes to make at which positions. This guidance gives POSAs a how-to 

for designing and using the claimed PH20 variants and subvariants without undue 

experimentation. This is sufficient for enablement, as the Supreme Court explained 

in Amgen:   

That is not to say a specification always must describe with particularity 

how to make and use every single embodiment within a claimed class. 

For instance, it may suffice to give an example (or a few examples) if 

the specification also discloses ‘some general quality ... running 

through’ the class that gives it “a peculiar fitness for the particular 

purpose. In some cases, disclosing that general quality may reliably 

enable a person skilled in the art to make and use all of what is claimed, 

not merely a subset.  

Amgen, 598 U.S. at 610-611. Here, based on the patent’s working examples and 

extensive mutagenesis data identifying common structures, POSAs can reasonably 

distinguish between active and inactive modified PH20 variants, and can predictably 

make and use either type of variant, whether singly or multiply mutated.  

Patentee addresses the Wands factors individually below.  
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A. The Wands Factors Weigh in Favor of Enablement 

1. Scope of Claims and Nature of the Invention 

As discussed in Section V.A-C, the challenged claims recite a narrow and 

structurally homogeneous genus of ten PH20 variants with one of ten substitutions 

at position I309, as well as subvariants of each that must maintain at least 95% 

sequence identity. The scope of the claims is extremely narrow. While Petitioner 

focuses on the raw number of the subvariants, this is not how a POSA would 

consider the scope of the genus (EX2068, ¶¶349-356) because it misses the forest 

for the trees. The claims require the “modified PH20 polypeptides” to have a 

previously undiscovered mutation at a single position in the sequence. They would 

consider the scope of the claims by considering the variation across the claimed set 

of proteins. Id. As set out above, there is only minor variation—5% variation within 

primary sequence—such that the enzymatically active claimed variants and sub-

variants share common structures, including the same alpha-beta barrel tertiary 

structure and common “scaffolding” (e.g. disulfide bonds). Id. 

As to the nature of the invention, As Dr. Simpson explains, POSAs would 

have understood that making active or inactive modified PH20 polypeptides required 

only routine molecular biology and protein biochemistry techniques in view of the 

patent’s teachings. EX2068, ¶¶340-359; EX1001, 141:22-143:16.  
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Petitioner, for its part, did not make a serious attempt to understand the nature 

of the invention. Petitioner primarily relies on its expert’s opinion that proteins, in 

general, are unpredictable when mutated. But Petitioner’s experts have zero 

experience with the actual subject matter of the invention—PH20s, or even 

hyaluronidases in general. EX2077, 13:10-17; EX2076, 64:9-13, 67:1-8. And they 

dismissed the mutagenesis data disclosed in the patent as “no guidance.” EX1003, 

¶195.  

The nature of the invention, however, is not proteins in general. The invention 

is modified PH20 variants with a defined set of structures, which the inventors 

characterized via expansive disclosure in the specification regarding the tolerance of 

every position in a mature, soluble, active PH20 sequence to modification, making 

modification (and the nature of the invention) reasonably predictable. Thus, as 

Patentee’s experts show, given the nature of the particular invention claimed—a 

structurally homogeneous set of PH20s—with the knowledge in the art and the 

mutagenesis data, POSAs could reasonably identify and predictably make and use 

the subvariants. Id. 

Accordingly, the nature of the invention and the scope of the claims weigh 

strongly in favor of enablement under the Wands factors. 

2. Level of Skill in the Art And State of the Art  

As set forth in Section III, Patentee applies Petitioner’s definition of a POSA, 
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who would have had an undergraduate degree, a Ph.D., and post-doctoral experience 

in scientific fields relevant to study of protein structure and function and would have 

been familiar with factors influencing protein structure, folding and activity, 

production of modified proteins using recombinant DNA techniques, and use of 

biological assays to characterize protein function, as well as with techniques used to 

analyze protein structure (i.e., sequence searching and alignments, protein modeling 

software, etc.). ID, 8-9. 

 Patentee also notes that it is undisputed that POSAs would have been able to 

speak with someone with hyaluronidase experience as part of a multi-disciplinary 

team. EX2076, 63:8-64:2.  

As set forth in Section II.B, the structural biology of hyaluronidases was well 

developed as of December 28, 2012. For instance, by then, the crystal structures of 

bee venom hyaluronidase and human Hyal-1 had been solved (EX1033; EX1006), 

and it was undisputed that these structures allowed POSAs to generate accurate 

homology models of PH20’s tertiary structure. Petitioner’s own expert confirmed 

that by 2011 it was routine for POSAs to model PH20 and assess amino acid 

substitutions in that structural context. EX2077, 94:4-22, 176:2-5. 

The art also recognized that hyaluronidases, despite only 30-40% sequence 

identity, share a conserved alpha-beta barrel fold, a common active site, and a 

conserved set of catalytic residues positioned similarly across Hyal-1, bee venom 
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hyaluronidase, and PH20. EX1006, 6912, 6914; EX1008, 826, 833; EX1033, 1028; 

EX2070 ¶¶126-27. Mutagenesis studies in Hyal-1 and PH20 had further confirmed 

the criticality of these residues for enzymatic activity and stability. EX1010; 

EX1011; EX1033, 1029; EX2070 ¶¶167-206; EX2068 ¶¶106-153, 365.  

Accordingly, as of December 28, 2012, POSAs, already possessed a high 

degree of skill and the tools and knowledge to model PH20 accurately, assess 

potential substitutions, and interpret their effects based on well-characterized 

structural and mechanistic features shared across hyaluronidases. Given this 

developed state of the art, the specification’s disclosures provided more than 

sufficient guidance to enable the full scope of the claimed modified PH20 

polypeptides without undue experimentation. EX2068 ¶¶359, 368; EX2070, ¶¶52, 

234, 262.  

3. Guidance in the Specification and the Presence of Working 
Examples  

As set forth in Sections II.C and V.B, the specification supplies detailed 

instructions on how to make and used the claimed variants and sub-variants. 

EX1001, 67:30-69:65, 71:19-27, Tables 5, 9–10; EX2068, ¶¶369-374; EX2070, 

¶¶248-61.  

Together, these disclosures provide a structure-function correlation for PH20 

that informs POSAs which regions are essential, which resist change, and which can 

accommodate or even benefit from substitution. With this map, along with the 
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routine use of homology modeling, POSAs could readily distinguish between actives 

and inactives, whether singly or multiply mutated, to practice the invention. 

EX2070, ¶¶54-56, 262-388; EX2068, ¶¶154-160, 244-245, 312, 320, 370-372, 376-

381. As Dr. Simpson testifies, “[a]s someone with decades of experience studying 

hyaluronidases, including common structural features and structure-function 

correlations for hyaluronidases, I cannot emphasize enough the value of these data 

to a POSA in the field.”  Id., ¶373. 

Moreover, the inventors provided working examples of the ten variants of the 

I309 mutation recited in the claims. Given the extensive experimental data fleshing 

out the functional map of PH20, further working examples of the subvariants are not 

necessary. See Section V.B-C; EX1001, 199:10-267:26, Tables 8–10, 288:49-

290:55; EX2068, ¶374.  

The specification also provides guidance on how to use the claimed modified 

PH20 polypeptides. It teaches, for instance, that modified PH20s are useful as 

spreading factors to increase delivery and bioavailability of subcutaneously 

administered therapeutic agents—a fact not in dispute. 179:55-61.  

The specification’s guidance, reinforced by its extensive working examples, 

therefore weighs strongly in favor of enablement.  

4. Predictability of the Field and Quantity of Experimentation  

As set forth in Section V.A-C, the specification’s identification of common 
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structural features and the associated correlation it provides between PH20s structure 

and hyaluronidase activity makes the effects of modifications to PH20 reasonably 

predictable. See also, EX2070, ¶¶263-342, 389-434; EX2068, ¶¶375-387. 

Moreover, POSAs could and would have used routine homology modeling to 

reinforce this predictability, making any experimentation routine. EX1004, ¶¶36-38; 

EX2076, 93:4-22; EX2077, 53:22-54:5; EX2070, ¶¶117-120, 297-352. Both Hecht 

and Park admitted that homology modeling was widely available and would be used 

to assess whether substitutions were likely to be tolerated.  

And Dr. Petsko describes in detail how POSAs could use the functional data 

in connection with homology models known in the art to make active subvariants. 

For example, Dr. Petsko mapped the functional data on the homology model and 

provided multiple examples of how POSAs would have used the data in connection 

with the homology model to make modified PH20s using routine methods and 

illustrating how a POSA would have predictably and easily used with the data 

without trial-and-error experimentation. EX2070, ¶¶297-342. As Dr. Simpson 

explains, “[t]he immense disclosure in the specification makes generating and using 

the modified PH20 variants and sub-variants in the claims predictable. That is 

because the detailed structure-function map provided by the patent allows POSAs to 

reasonably predict, using their structural biology knowledge, whether substitutions 

are likely to retain or abolish enzymatic activity.”  EX2068, ¶381. 



Case PGR2025-00050 
U.S. Patent No. 12,077,791  

- 60 - 

In view of this guidance, the quantity of experimentation required would not 

have been undue. Petitioner’s assertion that POSAs would need to screen an 

“immense number” of variants is misplaced because the specification itself already 

discloses extensive data showing which substitutions preserve activity and which 

eliminate it. EX1001, Tables 9–10; EX2068, ¶¶375-381, 385-387; EX2070, ¶¶52, 

234, 262. No doubt Petitioner argues that POSAs would have to screen because the 

term “screening” suggests POSAs must engage in trial-and-error experimentation to 

practice the claims. But that simply is wrong. The patent teaches POSAs how to 

make the claimed variants with no “screening” required.  

And Petitioner’s argument that POSAs would need to generate impossibly 

large libraries and screen them for activity to practice the claims is not credible. 

Where, as here, the patent teaches POSAs a structure-function map of PH20, 

including which changes to make and which positions are generally tolerant to 

change, there is no reason to randomly screen to identify active PH20s with the I309 

mutation. POSAs seeking to make PH20s through random screening would be, in 

effect, ignoring the teachings of the specification.  

Finally, relying on Dr. Hecht, Petitioner argues that there was supposedly 

uncertainty “about the activity of truncation mutants in the C-terminal region of 

PH20.”  EX1003, ¶100. Patentee addressed this point above in Sections II.C.5 and 

V.D. Petitioner’s expert appears to not even have considered the relevant teaching 
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in the ’457 publication, which is discussed throughout the ’791 patent. EX1003, ¶19; 

EX1004, ¶9. Dr. Simpson explains what a POSA would have reasonably and reliably 

expected when making mutations in PH20s of varying lengths, including those that 

terminate before or after position 447. EX2068, ¶¶184, 326-327, 382. 

In sum, POSAs would have relied on the patent’s disclosure, which could be 

supplemented by routine modeling, to make and use the claimed modified PH20 

variants and sub-variants using only routine methods well within the skill of the art. 

EX2068, ¶¶340-390. Accordingly, the specification provides the framework for 

POSAs to predictably make and use the full scope of both active and inactive PH20 

polypeptides, weighing strongly in favor of enablement. 

B. Specification Enables Credible Use of the Claimed PH20 Variants  

Having shown that POSAs could make and distinguish the claimed variants, 

the record also establishes that the specification teaches how to use them.  

The specification expressly teaches that the claimed PH20 variants with 

enzymatic activity can be used as spreading factors to enhance the delivery and 

bioavailability of subcutaneously administered therapeutic agents. EX1001, 179:55-

61. This was a well-recognized application in the field, and Petitioner does not 

dispute that active modified PH20 variants within the claims provide that established 

utility—only that they can be identified, which is addressed above. Petitioner does 

not challenge this use.  
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Petitioner instead challenges the utility of inactive variants as contraceptives, 

contending (at 28 and 63) it is “implausible” and has no “scientific credibility.” But 

Patentee does not dispute that the claims require modified PH20s with at least some 

activity, so the utility of inactive modified PH20s is irrelevant.   

C. A POSA Could Readily Distinguish Between Active And Inactive 
Mutants 

Petitioner argues that the specification “implausibly contends” that inactive 

mutants are useful as a contraceptive antigen, and that other mutants that do not fold 

or express will “have no utility at all.” Pet., 79. If true (it is not), that argument is 

irrelevant because inactive modified PH20s do not satisfy the claims.  The relevant 

question is whether undue experimentation would have been required to distinguish 

the operative variants. Atlas Powder Co. v. E.I. Dupont De Nemours, 750 F.2d 1569, 

1576 (Fed. Cir. 1984); see also Pharmaceutical Resources, Inc. v. Roxane 

Laboratories, Inc., 253 F. App’x 26, 29–30 (Fed. Cir. 2007). 

As noted above, the specification, together with well-established tools in the 

art, provided the means to identify the operative variants and sub-variants. As 

discussed in Section V-VI, the functional map disclosed in the patent, reinforced by 

extensive working examples, identifies PH20’s critical residues, tolerant regions, 

and the consequences of specific substitutions. EX1001, 176:29-179:50, 229:58-

232:37; EX2068, ¶¶239-332; EX2070, ¶¶248-296. With this disclosure, POSAs 

could apply routine sequence alignment and homology modeling software, both 
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widely available by December 28, 2012, to predict whether a variant would be active 

or inactive, and then readily confirm that prediction using standard testing methods. 

EX2096, 268; EX2097, ¶¶[0666]-[0679]; EX2098, 39–40; EX2099, 262; EX2068, 

¶¶312, 345, 347, 357; EX2070, ¶¶87-111, 343-352; As the Federal Circuit has held, 

“[e]nablement is not precluded by the necessity for some experimentation.” In re 

Wands, 858 F.2d 731, 737 (Fed. Cir. 1988). Because the map delineates intolerant 

regions, POSAs would have immediately recognized these inoperative embodiments 

as falling outside tolerated substitutions and thus the scope of the claims. 

Accordingly, POSAs reading the specification in light of the general 

knowledge in the art would have been able to identify inactive versus active 

polypeptides without undue experimentation.  

D. The Challenged Dependent Claims Are Enabled  

Petitioner contests the enablement of the dependent claims only on the same 

grounds addressed above, and thus its challenge fails for the same reasons. 1. Pet., 

92-93; EX2068, ¶¶388-390; EX2070, ¶¶343-88.      
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VII. CONCLUSION 

Petitioner fails to meet its burden of persuasion in this proceeding. The Board 

should reject the Petition and find all of the challenged claims not unpatentable. 

Respectfully submitted, 
 
STERNE, KESSLER, GOLDSTEIN & FOX PLLC 

/R. Wilson Powers III/ 

R. Wilson Powers III, Ph.D.  
Registration No. 63,504 
Attorney for Patent Owner 

Date: January 16, 2026 

1101 K Street, NW, 10th Floor  
Washington, DC 20005 
(202) 371-2600 
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