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• § 112 Grounds 
• Lack of Benefit or Priority
• Lack of written description
• Lack of enablement

• § 103 Grounds
• Obviousness of single substitution PH201-447 

mutants (D320K, M313K, L317Q, S312T, S312N)

Grounds
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• Claim Construction and Scope
• Unpredictability of Modifications to PH20

• The Claims Lack Written Description
– No Disclosure of Representative Species

– No Identification of Common Structural Features

• The Claims Are Not Enabled
– Full Scope Can’t be Practiced Using Mutagenesis or Homology Modeling
– Dr. Petsko’s Tolerance Analysis Does Not Enable Full Scope

– The Claims Encompass Inoperative & Non-Useful Mutants Under Halozyme’s Construction

• The ’429 Patent Renders Obvious Single Substitution PH201-447 Mutants (D320K, 
M313K, L317Q, S312T, S312N)

Overview

See, e.g., Pet., 48-60, 68-76, 79-83, 85-107; Reply, 4-7, 32-34, 39-42.
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The Patents and the Common Disclosure

11,952,600
12,018,298
12,152,262
12,123,035

61/796,208 
(11/1/2012) 61/631,313

(12/30/2011)

(’731 Application) (EX1026) 
(filed 12/28/2012)

Common 
Disclosure
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Merck’s Experts

Dr. Michael Hecht
Princeton University

Dr. James Naismith
Oxford University

Dr. Sheldon Park
SUNY Buffalo

Dr. Garnett Kelsoe
Duke University
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Claim Construction and Scope
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Claims Share Common Form

EX1001 (PGR2025-00003)(’600 Patent)

EX1001 (PGR2025-00004)(’298 Patent)

EX1001 (PGR2025-00006)(’262  Patent)

EX1001 (PGR2025-00009)(’035 Patent)
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I.D., 13-14 (PGR2025-00003)(’600 Patent)

I.D., 15-16 (PGR2025-00003)(’600 Patent)

I.D., 12 (PGR2025-00003)(’600 Patent)

Institution Decisions: Claims Encompass Enzymatically Active PH20s

I.D., 13 (PGR2025-00003)(’600 Patent)
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Halozyme: Claims Define D320K Variants and “Their Subvariants”

I.D., 13-14 (PGR2025-00003)(’600 Patent)
POR, 63

POR, 45
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“Modified PH20 Polypeptide” Does Not Have a “Purely Structural Meaning”

EX1001 (PGR2025-00003)(’600 Patent)

I.D., 14-15 (PGR2025-00003)(’600 Patent)
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POR, 31

EX1131 (Petsko Dep.), 61:19-23; Reply, 5

Claims Include Enzymatically Active PH20s

EX1001 (PGR2025-00003)(’600 Patent)
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Two Mutually Exclusive Types of Modified PH20s – Active or Inactive

EX1003 (Hecht), ¶ 98; Pet., 23

EX1003 (Hecht), ¶ 131; Pet., 71 EX1133 (Naismith), ¶ 108; Reply, 4
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Patent Owner – Common Structural Features of Active PH20s

PO Sur-Reply, 21

PO Response, 45-46
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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) 

Duke v. Sandoz, 160 F.4th 1305, 1310 (Fed. Cir. 2025) 

Amgen v. Sanofi, 598 U.S. 594, 610 (2023)
If a patent claims an entire class of processes, machines, manufactures, or 
compositions of matter, the patent’s specification must enable a person skilled in the 
art to make and use the entire class. In other words, the specification must enable 
the full scope of the invention as defined by its claims.  The more one claims, the 
more one must enable.

Enablement and Written Description Must Be Met for the Full Claim Scope
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Enablement and Written Description Must Be Met for the Full Claim Scope

POR, 44

Pet. 26



PGR2025-00003/4/6/9 16DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Lack of Restrictions on Locations (other than one) or Types of Changes

EX1026 (’731 App.), 53:1-3; 68:25-31, 144:9-14, Pet., 19-20, Reply, 5, 11

EX1001 (PGR2025-00003)(’600 Patent)
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EX1003 (Hecht), ¶ 119, Pet., 19-20, 32-34, Reply, 5

EX1133 (Naismith), ¶ 46, Reply, 1 

Lack of Restrictions on Locations (other than one) or Types of Changes
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Lack of Restrictions on Locations (other than one) or Types of Changes

EX1130 (Simpson Dep.), 90:25-91:12, Reply, 5

EX1131 (Petsko Dep.), 54:20-55:8, Reply, 5



PGR2025-00003/4/6/9 19DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Claims Have Immense Breadth

EX1001 (PGR2025-00003)(’600 Patent)

Pet., 17-18
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Size of Sequence Space is Undisputed

Pet. 20-21; EX1003 (Hecht), ¶¶ 120, 122; EX1004 (Park), ¶¶ 168-171 

EX1131 (Petsko Dep.), 60:24-61:7; Reply, 4
EX1001 (PGR2025-00003)(’600 Patent)
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Claims Do Not Define Narrow Set of Sequences

Pet. 20-21; EX1003 (Hecht), ¶¶ 120, 122; EX1004 (Park), ¶¶ 168-171 

Reply, 8

PO Response, 65

PO Response, 63

PO Response, 53
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EX1001 (PGR2025-00003)(’600 Patent)

Pet., 25-26

Petition: Claims Require Active PH20s
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EX2070 (Petsko Dec.), ¶ 128, FN12; Reply, 1, 3, 5, 13

EX1004 (Hecht), ¶¶ 46, 55; Pet., 15-16, 58, 60; Reply, 7, 23-24, 27 EX1133 (Naismith), ¶ 96; Reply,  3, 13, 16

Enzymatic Activity Requires Properly Folded PH20s
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POSAs Think of “PH20” As a Folded Protein

EX2070 (Petsko Dec.), ¶ 345; Reply, 3, 12

EX1133 (Naismith), ¶ 93; Reply 3

EX1001 (PGR2025-00003)(’600 Patent)

PO Sur-reply, 3
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POSAs Think of “PH20” as a Folded Protein

EX1026 (’731 Application), 50:31-32, Reply, 2-3

EX1130 (Simpson Dep.), 60:16-25; Reply, 3

EX1133 (Naismith), ¶ 94 (citing EX1130 
(Simpson Dep), 61:13-62:10), Reply, 3 
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Proper Construction is Properly Folded, Enzymatically Active PH20s

Reply, 2-4
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Claims as a Whole Require PH20s with Activity

Reply, 3-4

I.D., 12-14
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Halozyme Sur-Reply Assertions Regarding “PH20”

PO Sur-Reply, 2-3

EX1001 (PGR2025-00003)(’600 Patent), 79:26-30; PO Sur-Reply, 2-3

EX1001 (PGR2025-00003)(’600 Patent), 119:12-33; PO Sur-Reply, 2-3
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Merck’s Position: Claims Require Enzymatic Activity

PO Sur-Reply, 2

Pet., 2-3

Reply, 4 n.13
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Protein and Polypeptide Are Used Interchangeably

EX1133 (Naismith), ¶ 88; Reply 3
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• Most single-substitution PH201-447 mutants impair, reduce, or eliminate 
activity in unexplained ways
– Even single modifications can result in inactivity, aggregation, instability, failure to secrete

• Large swings in activity for truncated PH20s confirms long-range effects of 
modifications in C-terminal region
– Long-range effects contribute to epistasis

• High variability among active mutants at same position confirms 
unpredictable long-range effects of mutations
– Effects of individual substitutions are not explained in disclosure

• Multiple Modifications Amplify Unpredictable Effects of Mutations and 
Introduce Epistatic Effect
– Observed even in ⍺-β Barrel motifs; epistatic effects are unpredictable

Modifications to PH20 Are Unpredictable

See e.g., Pet., 10-11, 42-45, 52-55, 73-75; Reply, 5-6, 8-9, 20, 23-32.
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Amino Acid Sequence vs. Folded Protein

EX2070 (Petsko), ¶ 131; POR, 12EX1026 (’731 App.), SEQ ID NO:3
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The Sequence Space of the Claims

Claim Parameter Sequence Space 
(between 1049 to 1066 different sequences)

EX1133 (Naismith), ¶¶ 78-79, Reply, 5-6, 21, 27 

Pet., 21 (citing EX1004 Park), ¶ 171, App’x F)

EX1001 (PGR2025-00003)(’600 Patent)
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Challenges in Protein Folding – Alternative Outcomes 

EX1133 (Naismith), ¶¶ 64-65 (citing EX1136, 11, Figure 5); Reply, 25

Time sensitive
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EX1133 (Naismith), ¶ 66; Reply, 25

EX1131 (Petsko Dep.), 43:15-23; Reply, 25

Challenges in Protein Folding  – Limited Time to Fold

EX1133 (Naismith), ¶ 65 (citing EX1136, 11, Figure 5), Reply, 25

Time sensitive
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Outcomes for Sequences Other than Proper Folding 

EX1133 (Naismith), ¶¶ 77-79; Reply, 5-6, 21, 27

EX1133 (Naismith), ¶ 246; Reply, 21, 32
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Unrestricted Mutations in PH20 Sequence Prevent Folding of Billions of PH20s

EX2070 (Petsko Dec.), ¶ 347, Reply, 7, 8, 35 EX1003 (Hecht Dec.), ¶ 142; Pet. 43, 45, 53, 57
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EX1003 (Hecht), ¶ 62-63; Pet., 51; Reply, 26
EX1131 (Petsko Dep.), 102:1-9; Reply, 26

EX1131 (Petsko Dep.), 99:11-22; Reply, 26

Mutations Can Disrupt Stability
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Single Mutations Can Cause Unfolding and Aggregation

EX2164 (Petsko Textbook), 160, Reply, 26
EX1133 (Naismith), ¶ 76; Reply, 26-27
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Most Single Substitutions in PH20 Are Classified as “Inactive,” “Not 
Made,” or “Unclassified”

EX1003 (Hecht), ¶¶ 104-105; Pet. 42-43; Reply, 27 EX1133 (Naismith), ¶ 236; Reply 27
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Most Single Mutations Changed PH20 Activity

EX1133 (Naismith), ¶ 269; Reply, 20, 28

EX1133 (Naismith), ¶ 268; Reply, 20, 28

EX1133 (Naismith), ¶ 175; Reply, 33
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C-Terminal Deletions Cause 
Unpredictable Effects in Native PH20

EX1003 (Hecht), ¶ 91; Pet. 40

EX1133 (Naismith), ¶ 221; Reply, 36

EX1003 (Hecht), ¶ 167; Pet. 34, 41, 57, 71; 
Reply, 7
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Dr. Petsko’s 100% Tolerated Residues Show Unpredictable Activities

EX1133 (Naismith), ¶ 267; Reply, 20, 28 EX1133 (Naismith), ¶¶ 267-269; Reply, 28-29
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Unpredictable Effects of Multiple Mutations in ⍺-β Barrel Enzyme

EX1144 (Ochoa-Levya), 951, Table 
1, Figure 1; Reply, 30-31 

EX1144 (Ochoa-Levya), 954, Figure 4; Reply, 32 

EX1144 (Ochoa-Levya), 951, 
Figure 1; Reply, 30-31 



PGR2025-00003/4/6/9 45DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Energetic Implications of Conformational Changes During Folding 

EX1136 (Dobson), 4, Figure 1; Reply, 24 EX1136 (Dobson), 6, Figure 2; Reply, 24-25
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Multiple Mutations in PH20 Are 
Unpredictable
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I.D., 32-33

EX1003 (Hecht), ¶ 59; Pet. 11, 56, 74 EX1003 (Hecht), ¶ 59; Pet. 11, 56, 74

EX1003 (Hecht), ¶ 59; Pet. 11, 56, 74

Multiple Mutations Can Unpredictably Alter Structural Features of Proteins
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Multiple Mutations Can Unpredictably Alter Structural Features of Proteins

EX1003 (Hecht), ¶ 55, EX1039 (Alberts), 126-127, 130.; Pet. 11, 54, 56
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Single Substitutions Not Predictive of Multiple Substitutions

EX1003 (Hecht), ¶ 61; Pet. 53, 55-57, 76; Reply, 3, 16

EX1003 (Hecht), ¶ 141; Pet. 23; Reply, 21
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Single Substitutions Not Predictive of Multiple Substitutions

EX1003 (Hecht), ¶ 191; Pet., 62EX1003 (Hecht), ¶ 157; Pet., 53; Reply, 23
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Single Substitutions Not Representative of Multiple Substitutions

EX1133 (Naismith), ¶ 97; Reply, 3, 16

EX1133 (Naismith), ¶ 115; Reply,  20
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Disclosure Does Not Describe Structural Effects of Single or Multiple Mutations

EX1003 (Hecht), ¶ 172; Pet. 23, 62, 72-73; Reply, 7

EX1003 (Hecht), ¶ 143; Pet. 41, 45, 53,  55-55, 60, 63, 80; Reply, 21
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Limited Single Mutant Examples Do Not Make Multiple Mutations Predictable

EX1133 (Naismith), ¶ 232; Reply 21, 23




