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Homology Models Cannot Predict Effects of Many Changes

EX1133 (Naismith), ¶ 273; Reply, 29

EX1133 (Naismith), ¶ 273; Reply, 29

EX1133 (Naismith), ¶ 274; Reply, 29
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Homology Models Cannot Identify Effects of Many Changes



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Methods Require Impossible 
Scale of Experimentation
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Iterative Mutagenesis Method in the ’731 Application

EX2070 (Petsko Dec.), ¶ 347; Reply, 35

EX1026 (’731 Application), 150:1-26; Reply, 35
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Limits of Screening Assays Well Below Scale Required

EX1133 (Naismith), ¶ 124 (citing EX1147 (Van Rossum), 2991, Table 1); Reply, 8

EX1133 (Naismith), ¶ 127; Reply, 8
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Limited Investigation Still Implicates Impossible Scale of Effort

EX1133 (Naismith), ¶ 131 (citing EX2070 (Petsko), ¶ 359); Reply, 9 EX1133 (Naismith), ¶ 132; Reply, 9
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Problems with Dr. Petsko’s 
Positional Tolerance Assessment
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Dr. Petsko’s Positional Tolerance Table

EX 2070 (Petsko), ¶ 274, Reply, 37
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Inactive Mutant Results Cannot Provide Insights on PH20 Structure

EX1133 (Naismith), ¶ 247; Reply, 20-21, 32
EX1133 (Naismith), ¶ 246; Reply, 21, 32
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Disclosure’s Experimental Assay Had Unusually High Variability

Reply, 33

EX1133 (Naismith), ¶ 297 (citing EX2165 (US-457), ¶ 0271); Reply, 33

EX1133 (Naismith), ¶ 294; Reply, 33
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Dr. Petsko’s Tolerance Table Conflicts with Guidance in Disclosure

EX1026 (’731 Application), 91:30-37; Reply, 37-38

EX1130 (Simpson Dep.), 195:12-25; Reply, 38



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Contraceptive Vaccine Utility Issues
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Contents of Disclosure on Contraceptive Vaccines

EX1026, 99:13-22; Pet. 24 (cited as EX1001, 72:60-62) 

EX1026 (’731 App.), 213:1-13; Pet., 80 (cited as EX1001, 194:54-195:6).
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No Evidence of Any Modified PH20 Polypeptide Being Used in a 
Contraceptive Vaccine

EX1129 (Cherr Dep.), 101:18–102:9; Reply, 40

EX1129 (Cherr Dep.), 104:9-20; Reply, 40
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Prior Art: PH-20 is Not a Useful Antigen for Immunocontraceptive Vaccines

EX1189 (Martin-DeLeon), 119; Reply 40 
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Usefulness According to Halozyme’s Expert, Dr. Cherr

EX1129 (Cherr Dep.), 57:16-58:15; Reply 40
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Extraordinarily Unlikely that Every Modified PH20 Polypeptide is Useful

EX1134 (Kelsoe) ¶ 52; See also Reply 40
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Immunogens Must Retain Antigenic Determinants Relevant to Reproduction

EX1134 (Kelsoe), ¶ 105; Reply 41-42 
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EX1134 (Kelsoe) ¶ 93; Reply 41 

Modified PH20s Lacking Antigenic Determinants Relevant to 
Contraception Are Not Useful
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Prior Art Refutes Halozyme’s Theory of Non-Specific Binding for 
Contraception

EX2120 (Chan 1999), 1999; EX1134 (Kelsoe), ¶ 106; Reply, 41.

EX1134 (Kelsoe), ¶ 106; Reply, 41.
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Prior Art Refutes Halozyme’s Theory of Non-Specific Binding for 
Contraception

EX1019 (Hardy 2004), 332; Pet., 81, Reply, 40

EX2010 (Primakoff 1988), 544; Reply, 40
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Non-Specific Binding to PH20 Would Not Have Been Expected to 
Cause Infertility

EX1134 (Kelsoe), ¶¶ 109, 113; PO Sur-Reply 28
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Immune Tolerance Applies to Misfolded Proteins

EX1134 (Kelsoe), ¶ 98; Reply 41
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Sur-Reply – Dr. Kelsoe’s Testimony on Claims
The claimed modified PH20 polypeptides are defined by their structure—a the D320 mutation and 95% 
sequence identity—not by their function. Petitioner’s expert, Dr. Kelsoe, admitted as much… 

EX1134 (Kelsoe), ¶ 15

EX2302 (Kelsoe Dep.), 40:5-14

EX2302 (Kelsoe Dep.), 46:7-11; see also Sur-Reply, 1

PO Sur-Reply, 1
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• Halozyme’s ’429 patent motivates a POSA to make (and claims) single-
substitution PH201-447 mutants in the scope of the claims 

• Dr. Park used techniques that were conventional in 2011-2012

• Dr. Park’s multi-sequence alignment identified positions and amino acids 
to consider as single-substitutions in non-essential regions of PH201-447 
without hindsight

• Dr. Park’s assessment of individual substitutions suggested by the multi-
sequence alignment was objective and unbiased

Obviousness

See e.g., Pet., 84-107; Reply, 42-47
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’429 Patent Suggests Single Amino Acid Substitution in Non-Essential 
Regions of PH20

EX1005 (’429 Patent), 9:65-10:13; Pet. 87  

EX1005 (’429 Patent), 16:14-20, 16:34-36; Pet., 96; Reply, 42

EX1005 (’429 Patent), 18:64-19:6; Pet. 87  
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‘429 Patent Claims Modified PH201-447 with ≥1 Substitution

EX1005 (’429 Patent), Claim 1; Pet. 99-100; Reply, 43  
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EX1004 (Park), ¶¶ 25-26; Pet., 10, 14, 92; Reply, 44

Dr. Park Identified Non-Essential Regions of PH20 Using MSA

EX1004 (Park), ¶¶ 30-31, Pet., 92; Reply, 44
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Dr. Park Identified Non-Essential Regions of PH20 Using MSA

EX1004 (Park), ¶ 31; Pet., 92; Reply, 44

EX1004 (Park), ¶ 32; Pet., 92; Reply, 44

EX1004 (Park), ¶ 30; Pet., 92; Reply, 44

EX1003 (Hecht), ¶ 213; Pet., 94
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Dr. Park Identified Substitutions to Assess Using MSA

EX1004 (Park), ¶¶ 42-43, App’x D-1; Pet., 95-96; Reply, 45
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Dr. Park’s Ratings for Amino Acid Substitutions

EX1004 (Park), ¶¶ 85-86; Reply, 46 EX1004 (Park), ¶ 87; Reply, 46
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Dr. Park Ensured His Methodology Was Unbiased

EX1004 (Park), ¶ 102; Pet., 102; Reply, 46

EX1004 (Park), ¶ 103; Pet., 102; Reply, 46

EX2176 (Park 
Spreadsheet); 
Reply, 47 EX2078 (Park Dep.); Reply, 47
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Dr. Park Recorded Observations and  Later Explained Them in His 
Declaration

EX1004 (Park), ¶¶ 119-121; Pet., 104

EX1004 (Park),App’x C; Pet., 104

EX2078 (Park Dep.),320:10-20; Reply, 46
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Dr. Park and Dr. Petsko Identified the Same Stabilizing Interaction

EX1004 (Park), ¶¶ 119-121; Pet., 104

EX2070 (Petsko), ¶ 403; Reply, 45



PGR2025-00003/4/6/9 140DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

The Positions and Numbers of Substitutions Dr. Park Evaluated

EX1133 (Naismith), ¶ 340 (citing EX2176 (Park Spreadsheet)), Reply, 47
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Petition Explained Motivation to Assess D320K

EX1004 (Park), ¶ 43; Pet., 96-97

Pet., 97-98
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Halozyme Representations in the ‘429 Patent Must Be Credited

Pet., 99-100
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Drs. Park and Hecht Reasonably Expected D320K to be Tolerated

Pet., 104

Pet., 106
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Other Topics
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Dr. Simpson Mischaracterizes How the Disclosure Describes Certain C-
terminal Truncation Mutants

EX1133 (Naismith), ¶¶ 216, 218 (citing EX2165 (US-457)), ¶ 0362; Reply, 36
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Rescue Mutations Are Not Described or Predictable 

EX1133 (Naismith), ¶¶ 210-211; Reply, 39
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Halozyme Sur-Reply: What A POSA “Could”  Or “Would” Do

Sur-Reply, 8

EX1131 (Petsko Dep.), 111:9-19; Sur-Reply, 8
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Merck Correctly Represented the Disclosure
Sur-Reply, 13

EX1026 (’731 App.), 47:11-18; Sur-Reply 13 

EX1026 (’731 App.), 140:15-20; Sur-Reply 13 

EX1026, (EX1001), 141:30-33; EX1003, ¶ 174; Petition, 80
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The Data for the Single Substitution Mutants Does Not Reflect Structural 
Features

But as Dr. Petsko explains, the intolerant positions (and the tolerant positions) are not randomly scattered throughout the protein but 
rather are clustered, reflecting structural features rather than random epistastic effects. EX1131, 157:5-25; EX2070, ¶¶334342.

EX1133 (Naismith), ¶ 230; Reply, 38-39

EX1133 (Naismith), ¶ 229; Reply, 39

Sur-Reply, 16
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As Dr. Petsko testified: “the POSA would not start that way at all. They would start with a much more focused program making 
use of the data in the patent,” as set out above. EX1131, 106:21-25, 113:20-114:24. That is because POSA could “reliably 
predict” actives and practice the claims without “undue” experimentation.

Sur-Reply, 19

EX1131, 160:22-161:11

EX1131, 161:15-24
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He testified that “properly” folded meant “stably” folded, which he said meant exhibiting activity at 8 hours. EX2301, 
138:6-141:19, 180:2-184:24, 190:9-19, 200:9-16, 250:17-25. Of course, the patent’s activity data was measured after 
90 minutes. EX1001, Example 3. 

EX2301, Naismith Deposition, 137:7-14

EX2301, Naismith Deposition, 137:15-25

Sur-Reply, 4, 22
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Moreover, Dr. Naismith admitted at deposition that epistasis simply refers to the fact that multiple mutations will not 
necessarily be “additive” (EX2301, 129:17-130:18)—that is, that a POSA could not necessarily predict the precise activity 
level when combining mutations by looking at the effect on activity from individual mutations. But an exact prediction of 
activity level is not at issue here—particularly because Petitioner’s 40% activity construction must be rejected. 

EX2301, Naismith Deposition, 293:23-294:19

Sur-Reply, 20
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EX2076, Hecht Deposition 262:15-263:3

When he learned at deposition the data was for every position in PH20, Dr. Hecht admitted that the patent data would in 
fact be useful in predicting changes in PH20. EX2076, 262:7-22, 253:9-254:12.


