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EX1131 (Petsko Dep.), 79:15-22; Reply 20, 23

Epistasis Was an Established Phenomenon

EX1133 (Naismith), ¶ 252; Reply 20, 23

EX1131 (Petsko Dep.), 89:3-90:24; Reply 20, 23

EX1131 (Petsko Dep.), 270:9-17; Reply 20, 23
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Epistasis Was an Established Phenomenon

EX133 (Naismith), ¶¶ 125-126, citing (EX1141, 409); Reply 23
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Mutations Can Cause Aggregation
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Aggregation Is a Well-Established Phenomenon

EX1133 (Naismith), ¶ 327; Reply, 5

EX1131 (Petsko Dep.), 42:20-43:7; 47:7-19; Reply, 5

EX1133 (Naismith), ¶ 329 (citing EX1014 (Branden & Tooze), 91); Reply, 5
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Aggregation Is a Well-Established Phenomenon

EX1133 (Naismith), ¶ 330; Reply, 5

EX1133 (Naismith), ¶ 333 (Citing EX1152 (Ringe and Petsko), 80.1, 80.3); Reply, 5
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Aggregation Is a Well-Established Phenomenon

EX1133 (Naismith), ¶ 334; Reply, 5

EX1014 (Branden & Tooze ), 99-100, 118; EX1133 (Naismith), ¶ 329; Reply 5
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Legal Authority
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Ariad Pharms. v. Eli Lilly, 598 F.3d 1336, 1349-50 (Fed. Cir. 2010) (citing 
Regents of Cal v. Eli Lilly)

…a sufficient description of a genus instead 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.  Id. at 1568-69. We explained that an 

adequate written description requires a precise definition, such as by structure, formula, chemical name, 

physical properties, or other properties, of species falling within the genus sufficient to distinguish the genus from 

other materials. [].  We have also held that functional claim language can meet the written description requirement 

when the art has established a correlation between structure and function. []  But merely drawing a fence around 

the outer limits of a purported genus is not an adequate substitute for describing a variety of materials 

constituting the genus and showing that one has invented a genus and not just a species.  

…For example, a generic claim may define the boundaries of a vast genus of chemical compounds, and yet the 

question may still remain whether the specification, including original claim language, demonstrates that the 

applicant has invented species sufficient to support a claim to a genus. The problem is especially acute with 

genus claims that use functional language to define the boundaries of a claimed genus….



PGR2025-00003/4/6/9 62DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Regents of Univ. of Minnesota v. Gilead Sciences, 61 F.4th 1350, 1356 (Fed. Cir. 2023)

Written description of an invention claimed as a genus of 
chemical compounds, as here, raises particular issues because, 
as we have held, written description of a broad genus requires 
description not only of the outer limits of the genus but also of 
either a representative number of members of the genus or 
structural features common to the members of the genus, in 
either case with enough precision that a relevant artisan can 
visualize or recognize the members of the genus. See Ariad 
Pharms., Inc. v. Eli Lilly & Co., 598 F.3d 1336, 1350-52 (Fed. Cir. 2010) 
(en banc). A broad outline of a genus's perimeter is insufficient. 
See id.

[remaining parameters omitted]
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Juno Therapeutics Inc., v. Kite Pharma, F.4th 1330, 1339 (Fed. Cir. 
2021)

It is undisputed that scFvs generally have a common structure, as described by Dr. 
Brocker. But, as Dr. Brocker acknowledged, an scFv with the same general common 
structure but with a different amino acid sequence would recognize a different 
antigen. J.A. 33938. Dr. Brocker also testified that all scFvs have a common structure, 
regardless of whether they bind. J.A. 33959. The '190 patent not only fails to disclose 
structural features common to scFvs capable of binding specific targets, it also fails to 
disclose a way to distinguish those scFvs capable of binding from scFvs incapable of 
binding those targets. The '190 patent provides no amino acid sequences or other 
distinguishing characteristics of the scFvs that bind. Simply put, the '190 patent claims a 
"problem to be solved while claiming all solutions to it... cover[ing] any compound later 
actually invented and determined to fall within the claim's functional boundaries," Ariad, 
598 F.3d at 1353, which fails to satisfy the written description requirement.
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Regents of the University of California v. Eli Lilly & Co., 119 F.3d 1559, 
1567-68 (Fed. Cir. 1997)

UC also argues that the district court erred in holding claims 1 and 2, which generically recite 
cDNA encoding vertebrate insulin, and claim 4, which is directed generically to cDNA encoding 
mammalian insulin, invalid. Dependent claims 6 and 7 similarly recite cDNA encoding vertebrate 
insulin. In support of this argument, UC cites the disclosure of a species (the rat insulin-encoding 
cDNA) within the scope of those generic claims.
We agree with Lilly that the claims are invalid. Contrary to UC's argument, a description of rat 
insulin cDNA is not a description of the broad classes of vertebrate or mammalian insulin 
cDNA. A written description of an invention involving a chemical genus, like a description of a 
chemical species, "requires a precise definition, such as by structure, formula, [or] chemical 
name," of the claimed subject matter sufficient to distinguish it from other material
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Fujikawa v. Wattanasin, 93 F.3d 1559, 1571 (Fed. Cir. 1996); Regents of Univ. of 
Minn. v. Gilead Sciences Inc., 61 F.4th 1350, 1357 (Fed. Cir. 2023)

…The basis for this contention seems to be that Wattanasin lists cyclopropyl as one possible moiety for R in his disclosure 
of the genus. Clearly, however, just because a moiety is listed as one possible choice for one position does not mean 
there is ipsis verbis support for every species or sub-genus that chooses that moiety. Were this the case, a "laundry 
list" disclosure of every possible moiety for every possible position would constitute a written description of every 
species in the genus. This cannot be because such a disclosure would not "reasonably lead" those skilled in the art to 
any particular species. We therefore reject Fujikawa's argument on this point. Fujikawa, 93 F.3d at 1571

… The claims of P1 recite a compendium of common organic chemical functional groups, yielding a laundry list disclosure 
of different moieties for every possible side chain or functional group. Indeed, the listings of possibilities are so long, and 
so interwoven, that it is quite unclear how many compounds actually fall within the described genera and subgenera.  
…
After failing to establish that P1 claim 47 constitutes an ipsis verbis disclosure, Minnesota attempts to recast this claim as 
a blaze mark. But again, similar to Fujikawa, even if P1 claim 47 "blaze[s] a trail through the forest" that runs close by the 
later-claimed tree, the priority applications "do[ ] not direct one to the proposed tree in particular, and do[ ] not teach the 
point at which one should leave the trail to find it."  [] We conclude that the Board's finding that NP2-P1 failed to provide 
sufficient blaze marks to support the '830 patent's priority claims was supported by substantial evidence. Regents, 61 F.4th 1357
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Novozymes A/S v. DuPont Nutrition Biosciences APS, 723 F.3d 1336, 
1348, 1350 (Fed. Cir. 2013)

Novozymes nonetheless maintains that one of ordinary skill in the art directed to position 239 would 
have known how to test every possible variant at that position and thus would have found the 
claimed variants as a matter of course. That argument misses the point, however. The question before 
us is not whether one of ordinary skill in the art presented with the 2000 application would have been 
enabled to take those final steps, but whether the 2000 application "discloses the [variants] to him, 
specifically, as something appellants actually invented." []
In this case, to actually possess the variant enzymes claimed in the '23 patent would have required 
Novozymes to confirm its predictions by actually making and testing individual variants or at least 
identifying subclasses of variants that could be expected to possess the claimed properties, which 
it did not do before filing the 2000 application. At best, the 2000 application describes a roadmap for 
producing candidate alpha-amylase variants and then determining which might exhibit enhanced 
thermostability. A patent, however, "is not a reward for the search, but compensation for its successful 
conclusion." [] For that reason, the written description requirement prohibits a patentee from "leaving it to 
the ... industry to complete an unfinished invention." Id.
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Abbvie Deutschland GMBH & CO v. Janssen Biotech Inc., 759 F.3d 
1285, 1299-1300 (Fed. Cir. 2014)

On the other hand, analogizing the genus to a plot of land, if the disclosed species only abide in a 
corner of the genus, one has not described the genus sufficiently to show that the inventor 
invented, or had possession of, the genus. He only described a portion of it. That is the case here.
It is important not to take the analogy of a plot of land too far in thinking of written description issues 
because, even if one builds a house only in one corner of the plot, one may still own the whole plot. 
One describes a plot of land by its furthest coordinates, in effect drawing a perimeter fence around it. 
That may be akin to the function of patent claims to particularly point out and distinctly circumscribe 
the outer boundaries of a claimed invention. With the written description of a genus, however, 
merely drawing a fence around a perceived genus is not a description of the genus. One needs to 
show that one has truly invented the genus, i.e., that one has conceived and described sufficient 
representative species encompassing the breadth of the genus. Otherwise, one has only a 
research plan, leaving it to others to explore the unknown contours of the claimed genus. 
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Idenix Pharmaceuticals v. Gilead Sciences, 941 F.3d 1149, 1164-1165 
(Fed. Cir. 2019)

In this case, we hold that the '597 patent is invalid for lack of written description, as it fails to provide sufficient blaze 
marks to direct a POSA to the specific subset of 2'-methyl-up nucleosides that are effective in treating HCV. The 
patent provides eighteen position-by-position formulas describing "principal embodiments" of compounds that may 
treat HCV. [] However, other than generic language regarding "pharmaceutically acceptable salts and prodrugs 
thereof" (a category not at issue here), the specification provides no indication that any nucleosides outside of those 
disclosed in its formulas could be effective to treat HCV—much less any indication as to which of those undisclosed 
nucleosides would be effective. 
Idenix argues that it provides "abundant traditional blazemarks for the claims— working examples, formulas, data, 
synthesis routes, and the target." []  Each of these suffer from the same flaw. They provide lists or examples of 
supposedly effective nucleosides, but do not explain what makes them effective, or why. As a result, a POSA is 
deprived of any meaningful guidance into what compounds beyond the examples and formulas, if any, would 
provide the same result. In the absence of that guidance, the listed examples and formulas cannot provide 
adequate written description support for undisclosed nucleosides that also happens to treat HCV. The written 
description requirement specifically defends against such attempts to "cover any compound later actually invented 
and determined to fall within the claim's functional boundaries." 
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Duke v. Sandoz, 160 F.4th 1305, 1310 (Fed. Cir. 2025) 

Whether a patent provides adequate written description for a claim presents a question of 
fact. See Gen. Hosp. Corp. v. Sienna Biopharmaceuticals, Inc., 888 F.3d 1368, 1371 (Fed. Cir. 
2018). That question is whether the patent specification discloses that a person of 
ordinary skill in the art would conclude “the inventor possesse[d] the full scope of the 
invention” at the time of their patent application. LizardTech, Inc. v. Earth Res. Mapping, 
Inc., 424 F.3d 1336, 1345 (Fed. Cir. 2005); see also 35 U.S.C. § 112(a) (“The specification shall 
contain a written description of the invention ....”); Carnegie Mellon Univ. v. Hoffmann-La 
Roche Inc., 541 F.3d 1115, 1124 (Fed. Cir. 2008) (“[T]o satisfy the written description 
requirement for a claimed genus, a specification must describe the claimed invention in such 
a way that a person of skill in the art would understand that the genus that is being claimed 
has been invented, not just a species of the genus.”).
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Amgen v. Sanofi, 598 U.S. 594, 613-614 (2023)

… For if our cases teach anything, it is that the more a party claims, the broader the monopoly it demands, the more 
it must enable. … To be fair, Amgen does not dispute this much. It freely admits that it seeks to claim for itself an 
entire universe of antibodies. Still, it says, its broad claims are enabled because scientists can make and use every 
undisclosed but functional antibody if they simply follow the company’s “roadmap” or its proposal for “conservative 
substitution.”
We cannot agree. These two approaches amount to little more than two research assignments. The first merely 
describes step-by-step Amgen’s own trial-and-error method for finding functional antibodies—calling on scientists to 
create a wide range of candidate antibodies and then screen each to see which happen to bind to PCSK9 in the 
right place and block it from binding to LDL receptors.  [] The second isn’t much different. It requires scientists to 
make substitutions to the amino acid sequences of antibodies known to work and then test the resulting 
antibodies to see if they do too—an uncertain prospect given the state of the art. Whether methods like a 
“roadmap” or “conservative substitution” might suffice to enable other claims in other patents—perhaps because, 
as this Court suggested in Incandescent Lamp, the inventor identifies a quality common to every functional 
embodiment, supra, at 13—they do not here. They leave a scientist about where Sawyer and Man left Edison: forced 
to engage in “painstaking experimentation” to see what works. 159 U. S., at 475. That is not enablement. More 
nearly, it is “a hunting license.” Brenner v. Manson, 383 U. S. 519, 536 (1966)
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Boston Sci. Corp. v. Johnson & Johnson, 647 F.3d 1353, 1366-67 (Fed. 
Cir. 2011)

When determining whether a specification contains adequate written description, one must make 
an "objective inquiry into the four corners of the specification from the perspective of a person of 
ordinary skill in the art." [] Because the specification is viewed from the perspective of one of skill, 
in some circumstances, a patentee may rely on information that is "well-known in the art" for 
purposes of meeting the written description requirement. [] However, when the four corners of 
the specification directly contradict information that the patentee alleges is "well-known" to 
a person of skill at the effective filing date, no reasonable jury could conclude that the patentee 
possessed the invention. Here, the specification of the 1997 patents itself refutes any conclusion 
that "the structural elements of rapamycin and its mechanism of action and biological activity was 
known." …
Given the absence of information regarding structural characteristics of macrocyclic lactone 
analogs or examples of macrocyclic lactone analogs in the specification, the unpredictability 
of the art and the nascent state of using drug-eluting stents to inhibit restenosis, we affirm the 
district court's grant of summary judgment. The patent laws do not reward an inventor's invitation 
to other researchers to discover which of the thousands of macrocyclic lactone analogs of 
rapamycin could conceivably work in a drug-eluting stent. 
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• Full scope of the claims must be described
– Full scope of claimed polypeptides is structurally heterogeneous

• No disclosure of representative species
– Single-substitution PH201-447 mutants are not representative of the claimed genus

• No identification of common structural features
– Percentage sequence identity is not a common structural feature
– The ⍺-β Barrel motif is not an inherent common structural feature 

– The disclosure does not identify a structure-function relationship for the claimed genus

Lack of Written Description

See e.g., Pet., 26-27, 32-34, 44-45, 48-49, 52-60; Reply, 4-7, 11-16, 20-22
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Halozyme Contends Claimed Genus is Structurally Homogeneous

PO Response, 56

PO Response, 63

PO Response, 65

PO Response, 52

PO Response, 3

PO Response, 52
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Halozyme’s Experts Contradict Each Other on Structural Homogeneity 

Reply, 6

EX2068 (Simpson Dec.), ¶ 33, Reply, 6 EX1130 (Simpson Dep.), 89:16-25, Reply, 6
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Halozyme’s Experts Contradict Each Other on Structural Homogeneity 

Reply, 6

EX2070 (Petsko Dec.), ¶¶ 51, 391, Reply, 6 EX1131 (Petsko Dep.), 72:7-19, Reply, 6
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Claim Parameter Sequence Space 
(between 1049 to 1066 different sequences)

Adequate stability, 
enzymatically 

active

EX1133 (Naismith), ¶ 78 ; Reply, 5-6

Enzymatically Active PH20s Are in a Portion of Claim Sequence Space

EX1001 (PGR2025-00003)(’600 Patent)
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Impossible to Identify Enzymatically Active PH20s in Sequence Space

EX1003 (Hecht), ¶ 190; Pet. 50, 62, 67, 71; Reply, 7-8, 23

EX1003 (Hecht), ¶ 189, Pet. 27, 50, 71, Reply, 7-8
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Impossible to Identify Enzymatically Active PH20s in Sequence Space

EX1131 (Petsko Dep.), 63:19-64:17, Reply, 7
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Sequence Identity Percentage Is Not 
a Structural Feature of a PH20 Molecule

EX1133 (Naismith), ¶ 83; Reply, 7, 11

EX1001 (PGR2025-00003)(’600 Patent)

EX1133 (Naismith), ¶ 83; Reply, 7, 11
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All Modified PH20 Examples Have One Change in One Length of PH20

Pet., 58-59

Reply, 8
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Disclosure’s Single-Substitution Examples Are Not Representative 

EX1003 (Hecht), ¶ 151, Pet. 36-37, 56; Reply, 10

EX1003 (Hecht), ¶ 157, Pet., 54, 62; Reply, 21 

EX1003 (Hecht), ¶ 159, Pet. 55, 56, Reply, 7, 23
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No Reporting of Effects of Single Mutations on PH20 Structural  Features

EX1003 (Hecht), ¶ 139; Pet. 44-45, 52-53, 71

EX1003 (Hecht), ¶ 140; Pet. 45, 53, 56, 62; Reply, 20-21 
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Combinations Disclosure Says to Avoid

EX1003 (Hecht), ¶ 148, Pet., 36-37
EX1003 (Hecht), ¶ 162, Pet. 37, 57

EX1003 (Hecht), ¶ 161, Pet. 37, 57, 61
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EX1003 (Hecht), ¶ 180; Pet. 51-52

Disclosure’s Iterative Mutagenesis Process is a Research Plan

EX1026 (’731 App.), 150:1-26; Pet. 48-52, Reply, 35
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⍺-β Barrel Motif Is Not the Tertiary Structure of PH20

EX1131 (Petsko Dep.), 68:24-69:5; Reply , 6, 12

POR, 12

EX1133 (Naismith), ¶ 153; Reply, 12, 14
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PH20 Active Site Is Not Within the ⍺-β Barrel Motif 

POR, 12

EX1008 (Stern), 829; Reply, 13-14, 16
EX1133 (Naismith), ¶ 149; Reply, 13, 16
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Prior Art Distinguished ⍺-β Barrel Motifs in Bee Venom and HYAL1 Proteins

EX1133 (Naismith), ¶ 162 (citing EX006 (Chao), 6913); Reply, 13-14

POR, 68

EX1133 (Naismith), ¶ 142; Reply, 13, 15
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⍺-β Barrel Term Cannot Precisely Describe PH20 ⍺-β Barrel Motif Structure

EX1133 (Naismith), ¶ 141 (citing EX1033 (Markovic-Housley), 1027); Reply, 15EX1133 (Naismith), ¶ 144; Reply, 15
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⍺-β Barrel Motif Does Not Describe Common Structural Features of 
Active PH20s

EX1133 (Naismith), ¶ 152; Reply, 14

EX1003 (Hecht), ¶ 157; Pet. 53-54, 62

EX2070 (Petsko Dec.), ¶ 52; Reply, 30
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Comparison of ⍺-β Barrel Motif Description in Halozyme Response and Sur-
Reply

PO Sur-Reply, 21

POR, 12
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PH20 Tertiary Structure Not Published Until 2024

PO Sur-Reply, 22-23

EX1126 (Im), 1067, Reply 13 
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Park Testimony Cited by Halozyme

PO Sur-Reply, 22-23

EX2077 (Park Dep.), 53:22-54:5; PO Sure-Reply, 22-23

EX2077 (Park Dep.), 175:18-176:5; PO Sur-Reply, 22-23
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No 3D Structural Information or Information on ⍺-β Barrel Motif in 
Disclosure

EX1133 (Naismith), ¶ 168; Reply 13-14.

EX1133 (Naismith), ¶ 167; Reply 13-14.



PGR2025-00003/4/6/9 94DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Hyal-EGF Domain Essential for PH20 Enzymatic Activity

EX1003 (Hecht), ¶ 88; Pet., 89; Reply, 13,17

EX006 (Chao), 6917, Figure 4B; Pet. 89

EX1133 (Naismith), ¶ 189; Reply, 18-19
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Hyal-EGF Domain Essential for PH20 Enzymatic Activity

EX006 (Chao), 6917, Figure 4B; Pet. 89

EX1010 (Zhang), 9439; Pet., 13; Reply, 14, 17EX1003 (Hecht), ¶ 84; Pet., 40, 89; Reply, 13
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Disclosure’s Common Hyaluronidase Domain Does Not Identify Hyal-
EGF Domain

Reply, 18-19

EX1133 (Naismith), ¶ 163; Reply 18-19
EX1026 (’731 App.), 79:22-31; Reply, 18

EX1133 (Naismith), ¶ 162; Reply 18-19
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Hyal-EGF Domain Not Characterized in Disclosure

EX1003 (Hecht), ¶ 96; Pet. 40PO Sur-Reply, 23
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• The disclosure must enable the full scope of the claims
– The claims encompass multi-modified PH20 polypeptides that are not 

predictable from the disclosure

• Neither iterative mutagenesis nor homology modeling can enable the 
full scope of the claims

– Scale of experimentation is impossible

– Dr. Petsko’s tolerance analysis is flawed

• Halozyme’s claim construction encompasses mutants with no credible 
utility and inoperative species

Lack of Enablement

See, e.g., Pet., 66-76, 79-83; Reply, 22-29, 32-34, 37-42
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Limitations of Structural Homology 
Models
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Drs. Hecht and Park Explain Limitations 
of Homology Models

EX1003 (Hecht), ¶ 158, Pet. 69, 75, Reply, 7, 23
EX1004 (Park), ¶¶ 160-162, Pet., 11, 14-15; Reply, 9
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Homology Models Could Not Accurately Predict Structure from 
Sequence in 2011-2012

EX1133 (Naismith), ¶ 133 (citing EX1027 (Nobel Chemistry Background), 8, Figure 6), Reply, 9 
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Homology Model Cannot Model C-Terminal Region of PH20 Past 
Position 403

EX2070 (Petsko), ¶ 131; POR, 12 EX1026 (’731 App.), SEQ ID NO:3

EX1004 (Park), ¶ 152; Pet., 75

PO Sur-Reply, 5 
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Prior Art PH20 Model Did Not Accurately Describe PH20 Structure

EX008 (Stern), 829; Reply, 13-16

EX006 (Chao), 6913; Pet., 13, 89

PO Sur-Reply, 5 
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Regions of PH20 Have Insufficient Quality in the PH20 Homology Model

PO Sur-Reply, 5 

EX1133 (Naismith), ¶ 313; Reply, 33.

EX1133 (Naismith), App’x B; Reply, 33.
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Homology Models Do Not Identify Structural Differences of Functionally Distinct Proteins 

EX1133 (Naismith), ¶ 184, 
Reply, 22 

EX2070 (Petsko Dec.), ¶ 418, POR, 3-4




