
  Filed: May 6, 2024 
 

   
 

  
 
 

UNITED STATES PATENT AND TRADEMARK OFFICE 

____________________ 

BEFORE THE PATENT TRIAL AND APPEAL BOARD 

____________________ 

INARI AGRICULTURE, INC., 
Petitioner, 

v. 

CORTEVA AGRISCIENCE LLC, 
Patent Owner. 

____________________ 
 

PGR2023-00022 
U.S. Patent No. 11,371,055 

 
____________________ 

 
PATENT OWNER’S SECOND UNOPPOSED MOTION TO SEAL 

 
 
 
 

 
 
 



PGR2023-00022 
U.S. Patent No. 11,371,055 

 

1 

I. Introduction 

Patent Owner Corteva Agriscience LLC requests that the confidential versions 

of Petitioner’s Reply to Patent Owner’s Response (“Reply,” Paper 27) and 

Exhibit 1045 (Dr. Silverstone’s Supplemental Declaration) be sealed under 37 

C.F.R. § 42.54. Redacted copies of the Reply and Ex. 1045 are enclosed as 

Appendices A and B to this motion. Good cause to seal exists because (i) Petitioner 

has agreed to publicly file the enclosed redacted versions of the Reply and Exhibit 

1045 if the Board grants this motion, and (ii) the redacted portions of the Reply and 

Exhibit 1045 quote, discuss, and/or refer to confidential information in previously 

sealed Exhibits 2084-2095, which reflect Patent Owner’s proprietary protein 

research information that is not publicly available. The Board previously entered the 

parties’ agreed-upon Protective Order and granted Patent Owner’s motion to seal 

Exhibits 2084-2095 in their entireties. See Paper 22; Paper 18.  

Counsel for Patent Owner asked Petitioner’s counsel whether Petitioner 

consents to this motion to seal documents. In response, counsel for Petitioner stated 

that Petitioner does not oppose. Petitioner has confirmed that it will publicly file the 

enclosed redacted versions of the Reply (Appendix A) and Exhibit 1045 (Appendix 

B) if the Board grants this motion. 
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II. Governing Rules and PTAB Guidance 

Under 35 U.S.C. § 316(a)(1), the default rule is that all papers filed in an inter 

partes review are open and available for access by the public, but a party may file a 

concurrent motion to seal and the information at issue shall be sealed pending the 

outcome of the motion.  

Similarly, 37 C.F.R. § 42.14 provides:  

The record of a proceeding, including documents and things, 

shall be made available to the public, except as otherwise 

ordered. A party intending a document or thing to be sealed 

shall file a motion to seal concurrent with the filing of the 

document or thing to be sealed. The document or thing shall be 

provisionally sealed on receipt of the motion and remain so 

pending the outcome of the decision on the motion.  

It is, however, only “confidential information” that is protected from disclosure. 35 

U.S.C. § 316(a)(7) (“The Director shall prescribe regulations -- . . . providing for 

protective orders governing the exchange and submission of confidential 

information”).  In that regard, the Office Trial Practice Guide, 77 Fed. Reg. 48756, 

48760 (Aug. 14, 2012) provides: 

The rules aim to strike a balance between the public’s interest 

in maintaining a complete and understandable file history and 

the parties’ interest in protecting truly sensitive information. 

* * * 
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Confidential Information: The rules identify confidential 

information in a manner consistent with Federal Rule of Civil 

Procedure 26(c)(1)(G), which provides for protective orders for 

trade secret or other confidential research, development, or 

commercial information. § 42.54. 

 
III. Identification of Confidential Information 

The confidential information consists of Patent Owner’s proprietary protein 

research information that is not publicly available. This information is contained in 

the following documents: 

• Petitioner’s Reply in pages i, 1, 4, 5, 8-12, 14, 16-23, and 26. 

• Exhibit 1045 in pages 1-6, 8, and A-1 through A-3. 

IV. Good Cause Exists for Sealing the Confidential Information 

The Board’s rules identify confidential information in a manner consistent 

with Federal Rule of Civil Procedure 26(c)(1)(G), which provides for protective 

orders for trade secret or other confidential research, development, or commercial 

information.  Office Patent Trial Practice Guide, 77 Fed. Reg. 48,756, 48,760 

(Aug. 14, 2012) (“The rules identify confidential information in a manner consistent 

with Federal Rule of Civil Procedure 26(c)(1)(G), which provides for protective 

orders for trade secret or other confidential research, development, or commercial 

information.”).  Here, the confidential information that Patent Owner seeks to seal 

pertains to proprietary protein research information that is not publicly available.  



PGR2023-00022 
U.S. Patent No. 11,371,055 

 

4 

The Board has found good cause to seal proprietary scientific research 

information under similar circumstances and should find the same here. For 

example, in Bayer CropScience LP v. Corteva Agriscience LLC, the Board found 

good cause to grant a motion to seal documents regarding “proprietary protein 

research and analysis.” IPR2023-01036, Paper 15 at 3-6 (PTAB January 8, 2024); 

see also IPR2023-01037, Paper 16 at 3-6 (PTAB January 8, 2024); IPR2023-01038, 

Paper 16 at 3-6 (PTAB January 8, 2024). Similarly, in Illumina, Inc. v. Cornell 

Research Foundation, Inc., the Board found good cause to grant a patent owner’s 

motion to seal a document containing non-public research data. IPR2016-00549, 

Paper 20 at 4-6 (PTAB May 26, 2017); see also IPR2016-00553, Paper 21 at 4-6 

(PTAB May 26, 2017); IPR2016-00557, Paper 52 at 4-6 (PTAB May 26, 2017); 

IPR2016-00559, Paper 21 at 4-6 (PTAB May 26, 2017). The Board also found good 

cause to seal portions of a declaration and the Patent Owner’s Response that cited 

such non-public data. IPR2016-00549, Paper 20 at 4-6 (PTAB May 26, 2017). In 

Intelligent Bio-Systems, Inc. v. Illumina Cambridge Ltd., the Board similarly found 

good cause to grant a patent owner’s motion to seal copies of documents that 

contained “proprietary technical and product development information,” as well as 

declarations and papers discussing that confidential information. IPR2013-00517, 

Paper 83 at 4-5 (PTAB Jan. 29, 2015).  



PGR2023-00022 
U.S. Patent No. 11,371,055 

 

5 

Here, the confidential information quoted, discussed, and/or referred to in the 

Reply and Exhibit 1045 is the content from the already sealed Exhibits 2084-2095, 

which is confidential information reflecting Patent Owner’s non-public research. 

Appendix A at i, 1, 4, 5, 8-12, 14, 16-23, and 26; Appendix B at 1-6, 8, A-1 to A-3. 

Patent Owner has maintained Exhibits 2084-2095 and the information they contain 

as confidential and proprietary. If such non-public research data is made public, it 

would create a competitive disadvantage for Patent Owner. Accordingly, there is 

good cause to grant this second motion to seal.  

V.  Proposed Protective Order 

On February 5, 2024, the Board entered the parties’ agreed-upon Protective 

Order that was attached as Appendix A to the first unopposed Motion to Seal 

(Paper 18). See Paper 22. This previously entered Protective Order will also govern 

the treatment of the Reply and Exhibit 1045 and the confidential information therein.   

VI. Conclusion 

For the reasons set forth above, Patent Owner respectfully requests that the 

Board grant this second unopposed motion to seal. If the Board grants this motion, 

Petitioner has confirmed that it will publicly file the enclosed redacted versions of 

the Reply and Exhibit 1045. 
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Respectfully submitted, 

Dated: May 6, 2024   /Pier D. DeRoo/       
Pier D. DeRoo 
Reg. No. 69,340 
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The experimental evidence Corteva submitted with its POR and its experts’ 

deposition testimony confirms that Claims 1-33 of the ’055 patent (“the Challenged 

Claims”) are unpatentable for lack of written description and enablement.  

Corteva’s experts based their declaration testimony on the incorrect 

assumption that the claimed structural limitations (i.e., the AAD-12 motif and at least 

85% sequence identity) are correlated to the claimed dual herbicide-degrading 

functionality. The evidence shows no such correlation exists. Dr. Bollinger admitted 

the AAD-12 motif’s five conserved residues do not bind to the claimed herbicides. 

He also called any connection between motif spacing and herbicide-degrading 

ability “a pretty lame correlation.” Ex. 1043 (“Bollinger Dep.”), 81:11-17.  

Corteva’s experimental evidence (Exs. 2084-2095) emphasizes the absence of 

a structure-function correlation.  

. Ex. 2092 at 8. Dr. Bollinger 

nevertheless testified to the opposite, i.e., that at least 75% of AAD-12 variants 

would have the claimed functionality;   

More troubling is that the entire premise of Corteva’s structure-function 

argument is baseless.  Its argument has nothing to do with the claimed genus of 

transgenic AAD-12 enzyme variants. Rather, Corteva attempts a sleight of hand by 

focusing on studies of unrelated enzymes. The studies exclude enzymes that perform 

multiple functions and are limited to enzymes produced by natural evolution that 
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have a known function. By contrast, the claimed AAD-12 variants are multi-

functional, transgenic (i.e., not produced by natural evolution), and mostly 

nonfunctional.  

Without a structure-function correlation to identify functional AAD-12 

variants, a POSA could not have recognized the claimed genus without undue 

experimentation. Instead, a POSA would have had to make and test each variant to 

assess relevant functionality. Moreover, the two AAD-12 enzymes disclosed in the 

’055 patent are 99.3% identical; they are not representative of the broad claim scope, 

which undisputedly encompasses 10106 variants having the claimed structure. 

Accordingly, claims 1-33 should be cancelled as lacking written description 

and enablement. 

I. GROUND 1: CLAIMS 1-33 LACK WRITTEN DESCRIPTION 
SUPPORT 

A. The ’055 Patent Fails to Disclose a Structure-Function 
Correlation. 

1. Corteva Fails to Identify Any Evidence That the So-Called 
“AAD-12 Motif” Is Correlated with the Claimed Dual 
Herbicide-Degrading Functionality. 

Corteva’s written description theory rests on its assumption that “the structural 

AAD-12 motif and 85% sequence identity features of the claims are each common 

structures correlated to the claimed function.” POR, 76. This argument fails.  
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a. The AAD-12 Motif Residues Are Not Correlated to 
Functionality. 

Corteva and its experts offer no evidence the AAD-12 motif’s five conserved 

residues are involved in degrading either class of herbicides (i.e., phenoxy and 

pyridyloxy) recited in the Challenged Claims. Corteva’s expert, Dr. Bollinger, 

admitted that even today (let alone in 2005) it is not known which of AAD-12’s 292 

residues bind to 2,4-D or triclopyr (Bollinger Dep., 37:22-24, 38:21-23, 39:8-14), 

which are phenoxy and pyridyloxy herbicides, respectively, described in the ’055 

patent (Ex. 1001, 2:45-54, Tables 10, 11, 13, 18, 19, 28). Dr. Bollinger admitted that 

rather than binding to herbicides the AAD-12 motif’s five residues bind to alpha-

ketoglutarate (“αKG”) and to iron. Bollinger Dep., 32:16-33:2, 33:16-34:1.  

Dr. Bollinger’s testimony suffers the same infirmities the Federal Circuit 

identified in PureCircle, where he also served as the patent owner’s expert on written 

description. Analogous to the patent in PureCircle, the ’055 patent discloses a 

“motif” but “does not identify which part of the amino acid sequence is necessary 

for the [claimed] function of the enzyme” because, as Dr. Bollinger admits, the 

amino acids that bind to phenoxy and pyridyloxy herbicides remain unknown. 

PureCircle USA Inc. v. SweeGen, Inc., 2024 WL 20567, at *4 (Fed. Cir. Jan. 2, 2024). 

Corteva attempts to distinguish PureCircle on the ground that the claims “contained 

no sequence limitations and a skilled artisan would need to empirically determine 

the active site’s location.” POR, 78. Of course the same is true here: the ’055 patent 
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does not identify the active site residues involved in the claimed herbicide 

degradation.  

b. The AAD-12 Motif Is Not Necessary to Functionality. 

Experimental data submitted by Corteva show the AAD-12 motif is not even 

“necessary” to the claimed dual herbicide-degrading functionality, as Corteva 

suggests.1 POR, 74. . Ex. 

2085 at 2, 5-7; Ex. 2089; 2095 at 3.  

. Ex. 2089 at 1.  

 

. Ex. 2089 at 1; Ex. 2095 

at 3.  

 
1 Corteva’s experimental data regarding AAD-12 variants, dated 2020 (Ex. 2092 at 

1), is relevant to showing lack of written description. “[P]ost-priority-date evidence 

of a particular species can reasonably bear on whether a patent ‘fails to disclose 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.’” Amgen Inc. v. Sanofi, 872 F.3d 

1367, 1374 (Fed. Cir. 2017) (quoting Ariad Pharm., Inc. v. Eli Lilly & Co., 598 F.3d 

1336, 1351 (Fed. Cir. 2010) (en banc)). 
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. Ex. 2089 at 1; Ex. 2095 at 

3.  

 (Ex. 2092 at 6)  (Ex. 

2092 at 8).  

Dr. Bollinger had not reviewed Corteva’s experimental data. Bollinger Dep., 

179:3-10 (“I have yet to see any protein that doesn’t conform to that motif … and 

has activity”).  

 

 

 

 

 

  

In sum, the so-called “AAD-12 motif” is not necessary to the claimed dual 

herbicide-degrading functionality, and Corteva’s data contradicts Dr. Bollinger’s 

predictions to the contrary. 

c. The AAD-12 Motif’s Fixed Spacing Is Not Correlated 
to Functionality. 

Data regarding the ability of αKG enzymes to degrade 2,4-D, a phenoxy 

herbicide, contradicts Dr. Bollinger’s assertion that “the conserved residues and 

fixed spacing of the AAD-12 motif represent the active site and correlate to the 
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claimed dual activity.” Bollinger Decl., ¶ 154; see also POR, 74 (citing Bollinger 

Decl., ¶ 154). Figure 2 of the ’055 patent “shows an amino acid sequence alignment 

of AAD-12 and other αKG-dependent enzymes.” Bollinger Decl., ¶ 83. Dr. Bollinger 

explained that “none of these other Group II αKG-dependent dioxygenases have the 

exact, specified spacer lengths recited in the AAD-12 motif of the ’055 patent (see 

table below).” Bollinger Decl., ¶ 112.  

 

Bollinger Decl., ¶ 112.  

At his deposition, Dr. Bollinger agreed the fixed spacing of the motif residues 

(i.e., H, D, T, H, R) of the five αKG enzymes shown in Figure 2 is identical except 

for the residues between T and H (highlighted yellow below).2  Bollinger Dep., 

67:13-68:7.  

 
2 The five motif residues are identified with Dr. Bollinger’s color-coding scheme. 

Citations to Dr. Bollinger’s deposition (Ex. 1043) are provided in the bottom row. 
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variants that satisfy the claimed “structural” requirements would have the claimed 

dual herbicide-degrading activity.  

Dr. Bollinger testified he “certainly would expect” 75% of AAD-12 variants 

to have the claimed dual functionality if the residue changes are “chosen well.” 

Bollinger Dep., 142:18-143:5. According to Dr. Bollinger, well-chosen changes 

mean not putting proline or glycine in positions where there are secondary structures 

that Elkins identified.  Bollinger Dep., 143:16-144:8 (citing Elkins [Ex. 2022], Fig. 

5).  

Under Dr. Bollinger’s criteria,  

 

 

Reply-Silverstone, ¶ 11. Thus, 

Dr. Bollinger based his written description opinion on the incorrect assumption that 

most AAD-12 variants having the claimed structure would also have the claimed 

dual functionality. 

Dr. Bollinger also incorrectly assumed  

 

 

 

Bollinger Dep., 170:7-171:3  
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. Ex. 2092 

at 8. 

. Reply-Silverstone, ¶ 12; see Table A supra.  

In sum, Dr. Bollinger incorrectly predicted certain residue changes would 

preserve dual functionality and others would destroy it. His incorrect predictions, in 

both directions, flowed from his unfounded assumption that there exists a structure-

function relationship between the AAD-12 motif and the claimed dual herbicide-

degrading functionality.  

 Dr. Christou based his opinions on a similar assumption. He incorrectly 

assumed that “the variants of AAD-12 would all have similar activity.” Ex. 1044, 

Christou Dep. 135:10-19; see also id., 81:15-82:18, 134:19-136:8. As detailed 

above,  

 

 Ex. 2092, at 8.  

 The incorrect assumptions and predictions of Corteva’s experts demonstrate 

the need for trial-and-error testing to determine which AAD-12 variants are 

functional.  

Corteva’s reliance on Lifescan is misplaced. POR, 46, 58, 63, 74, 79-81. 

There, the inventors tested nine examples and found the claimed activity occurred 

only in examples that contained a critical amino acid sequence and did not occur in 
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examples without it. PGR2019-00032, Paper 11 at 16. Moreover, “substitution of 

amino acid residues other than those in the [critical] sequence did not affect” the 

claimed activity. Id. By contrast, the ’055 patent describes testing a single example 

(Christou Dep., 80:19-22) instead of the nine examples in Lifescan. Moreover,  

 

. See Sections I.A.2 and I.A.1.b supra. In short, the Lifescan 

patent disclosed evidence of a structure-function correlation whereas Corteva’s ’055 

patent does not. 

 Ajinomoto, cited by Corteva (POR, 72, 74-80), is similarly inapposite. There, 

the challenged claims recited a single protein sequence (the yddG gene) in which a 

native promoter was replaced by a “more potent promoter.” Ajinomoto Co. v. Int’l 

Trade Comm’n, 932 F.3d 1342, 1347 (Fed. Cir. 2019). The specification disclosed 

four examples of “potent promoters” and cited an article that “describes a general 

methodology for determining promoter strength,” and thus showed a POSA would 

have been able to identify more potent promoters using common tools. Id., at 1359. 

By contrast, the ’055 patent claims 10106 different protein sequences and discloses 

no methodology to identify which variants have the claimed dual herbicide-

degrading functionality.  
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3. Corteva’s Enzyme Literature Is Inapposite 

Corteva relies on several articles that analyze an enzyme database called 

SWISSPROT as evidence that “a skilled artisan would have viewed an enzyme that 

was 85% (or more) identical to AAD-12 as essentially the same enzyme having the 

same function.” POR, 73 (citing Bollinger Decl., ¶¶ 152-153). Corteva primarily 

relies on graphs from Exhibits 2019 and 2028 that compare degree of function 

conservation with percent sequence identity. POR, 2, 9, 10, 37, 73 (citing Ex. 2019, 

Fig. 1(B) and Ex. 2028, Fig. 5); see also Bollinger Decl., ¶¶ 20-39, 99, 102, 151, 167 

(citing same). Corteva and its expert also cite Exhibits 2027 and 2029, which are 

also studies of the SWISSPROT database. Corteva’s enzyme articles are inapposite 

to the claimed AAD-12 genus for three reasons.  

First, Corteva’s articles analyzed SWISSPROT, which is “a curated database” 

that “only include enzymes of known function.” Bollinger Dep., 101:8-18. Indeed, 

“that’s the whole point.” Id. See also Ex. 2019, at 876 (“we retrieved 33,024 

sequences … [from] the newest version of the SWISSPROT database-sprot40.dat”); 

Ex. 2028, at 605 (“The data set of enzymes of known function were taken from the 

current merger of SWISS-PROT + SWISS-PROT_new.”); Ex. 2029, at 94-95 (“We 

prepared datasets derived from the PDB and Swiss-Prot,” and noting that PDB is a 



 

14 

“subset of Swiss-Prot”); Ex. 20275, at 1139 (“Every protein chain in the PDB was 

matched to its corresponding SWISS-PROT sequence entry”). In contrast to the 

functional enzymes from SWISSPROT,  

  

Second, most of the enzymes in SWISSPROT “come from a natural source” 

(Bollinger Dep., 101:19-102:3) and therefore “are generally subjected to 

evolutionary pressure for functionality” (id., 104:2-7). By contrast, the Challenged 

Claims are directed to a “transgenic plant cell” or a “recombinant polynucleotide,” 

in which genetic material is “introduced by a scientist into a plant cell,” and therefore 

not subject to evolutionary pressure. Bollinger Dep., 17:21-18:11, 19:3-22.  

Dr. Bollinger highlighted the difference between artificial and evolutionary 

changes. When changing a natural AAD enzyme, he “would feel a lot more confident 

that if one identified natural sequences and aligned them that” such changes would 

produce a functional enzyme because “[n]ature solves those things.” Bollinger Dep., 

57:24-58:23. Neither Corteva nor its expert offered any evidence that the purported 

correlation between sequence identity and conserved function in SWISS-PROT’s 

 
5 Ex. 1042 is a clearer copy of Ex. 2027. To the extent these databases included non-

enzymes, the authors excluded them. Ex. 2027, at 1039 (describing exclusion of 

certain SWISS-PROT entries as non-enzymes). 
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naturally evolved enzymes would apply to the 10106 non-evolutionary AAD-12 

variants encompassed by the Challenged Claims.  

Third, the Challenged Claims require dual functionality whereas the studies 

cited by Corteva expressly excluded multi-functional enzymes, i.e., enzymes having 

two or more EC numbers. Bollinger Dep., 99:1-100:18 (referring to Exs. 2027/1042 

at 1139); 104:8-22 (referring to Ex. 2028 at 605); 105:21-106:5 (referring to Ex. 

2019 at 876); 111:22-112:4 (referring to Ex. 2029 at 95); Ex. 2029 at 95 (“A few 

entries have more than one EC number, for example, multifunctional and 

multidomain enzymes. We have excluded all these cases from the final dataset…”). 

Neither Corteva nor its expert address this issue, much less explain why purported 

correlations from studies that expressly exclude multi-functional enzymes would be 

applicable to the claimed dual-function enzymes.  

B. The Two Near-Identical Embodiments Disclosed in the ’055 
Patent Are Not Representative of the 10106 Claimed Species. 

The ’055 patent discloses just two embodiments: the native AAD-12 enzyme 

(SEQ ID NO:2) and a “plant-optimized” version, dubbed “AAD-12 (v1),” which has 

an extra alanine at the second position (SEQ ID NO:4). ’055 patent, 35:2-13.6 The 

 
6 The ’055 patent also describes an E. Coli-optimized (v2) with different nucleic 

acids, but it encodes the same amino acid sequence (SEQ ID NO:4) as the plant-

optimized (v1). ’055 patent, 37:3-17. 
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two embodiments “are 99.3% identical, differing only at amino acid number 2.” Id., 

35:20-22. The ’055 patent only discloses test results for the AAD-12(v1) 

embodiment. Christou Dep., 80:19-22; see also id., 71:14-80:18 (admitting that 

examples 7-12, 14, 16, 17, and 19-24 only disclose test results for AAD-12(v1)). 

The two near-identical embodiments are not representative of the claimed 

genus because they have “not been shown to be typical of the entire genus of [AAD-

12 variants] claimed.” PureCircle, 2024 WL 20567, at *4. Unlike “the genus of more 

potent promoters” in Ajinomoto, which “was already well explored” at the time of 

invention, the ’055 patent provides no guidance as to which of the 10106 AAD-12 

variants have the claimed dual functionality or how to identify them other than by 

testing each one. 932 F.3d at 1359.  

 

. The ’055 patent sheds no light on  

 

. Percent sequence identity does not explain it.  

 

 

.  

Corteva’s experimental data also suggest there is no correlation between 

percent sequence identity and herbicide-degrading activity. For example, although 
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 See Table A supra. Likewise,  

 

 

 

 See Table A supra. Far from explaining such discrepancies, Dr. Bollinger 

expected the opposite, i.e., that with decreasing sequence identity “it’s more likely 

[2,4-D activity] would go down.” Bollinger Dep., 173:17-174:10.  

II. GROUND 2: THE FULL SCOPE OF CLAIMS 1-33 IS NOT 
ENABLED 

A. The ’055 Patent Fails to Disclose Qualities Common to the 
Claimed AAD-12 Enzymes.  

Corteva’s enablement arguments turn on its contention that the ’055 patent 

discloses “function-correlated structural features [that] provide a ‘common quality’ 

to AAD-12 enzymes.” POR, 34. Corteva’s contention rests on the same two 

unfounded assumptions regarding structure-function correlation that underpin its 

written description arguments – namely: 

 That studies of naturally-evolved, single-function enzymes (Exs. 2019, 

2027-2029) support the inference that transgenic AAD-12 variants with 

85% sequence identity to the native AAD-12 enzyme would have the 

claimed dual functionality (POR, 36-40); and  
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 “The AAD-12 motif of conserved residues with fixed spacing, representing 

the active site of AAD-12, is thus also unique and correlated to the claimed 

dual herbicide-degrading activity.” POR, 45; see also POR, 41-45. 

Both assumptions are incorrect. First, the enzyme studies cited by Corteva are 

inapposite. Section I.A.3 supra. Second, the ’055 patent, Corteva’s experts, and 

Corteva’s experimental data confirm there is no correlation between the structural 

and functional requirements of the Challenged Claims. For one, the AAD-12 motif 

residues undisputedly bind to αKG and iron rather than to the herbicides recited in 

the Challenged Claims. Section I.A.1.a supra. Additionally,  

 

 

 (see Section I.A.2 supra).  

      

 upon which Drs. Bollinger and Christou base their enablement 

opinions. Dr. Bollinger incorrectly assumed most AAD-12 variants would have the 

claimed dual functionality (Bollinger Dep., 142:18-143:5),  (Ex. 

2092 at 8). Dr. Christou assumed “the variants of AAD-12 would all have similar 

activity” to the native enzyme (Christou Dep., 135:10-12),  (Ex. 2092 at 

8). See Section I.A.2 supra. 
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B. The Wands Factors Confirm the Challenged Claims Are Not 
Enabled. 

1. Factors 4 and 8: The Scope of the Claims Is Undisputedly 
“Astronomical” 

Corteva’s analysis of Wands factors 4 and 8 (POR, 47-49) incorrectly assumes 

the claimed structural features “are correlated to function.” POR, 48. Based on this 

assumption, Corteva erroneously concludes the claim scope “is narrow.” Id. 

Corteva and its expert do not dispute that 10106 AAD-12 variants have the 

claimed structure. Bollinger Dep., 160:21-24. Indeed, Dr. Bollinger admitted “the 

calculations may be right, and that number is astronomical.” Id., 161:11-12. Unable 

to dispute the math, he argued the number is “not relevant because given a functional 

sequence, a [POSA] can make variants in huge numbers … and maintain function. 

It’s not a difficult exercise.” Id., 161:11-17.  

”  

Because functionality cannot be presumed from structure, practicing “the full 

scope of the claims would require the testing of all proteins” that satisfy the structural 

features. Petition, 39; see also Ex. 1003, ¶¶ 79, 86. Even if such testing were routine, 

the scale of testing would be far more than the “tens of thousands of candidate 

compounds” found to be excessive in Idenix Pharms. LLC v. Gilead Sciences Inc., 

941 F.3d 1149, 1163 (Fed. Cir. 2019). 
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2. Factors 1 and 7  

a. The Incorrect Predictions of Corteva’s Experts 
Demonstrate Undue Experimentation and 
Unpredictability. 

Corteva contends the ’055 patent is distinguishable from the non-enabled 

patents in Amgen and Baxalta because, there, “the specification disclosed no 

structural features that would guide skilled artisans towards additional antibodies 

having the claimed functions.” POR, 58. However, Corteva likewise fails to show 

the AAD-12 motif and ≥85% sequence identity are correlated to the claimed 

functionality. See Section I.A supra. Having failed to identify a quality common to 

functional AAD-12 variants, undue experimentation is unavoidable because the ’055 

patent provides “only a starting point, a direction for further research.” ALZA Corp. 

v. Andrx Pharms., LLC, 603 F.3d 935, 941 (Fed. Cir. 2010); see also Idenix, 941 F.3d 

at 1161 (specification requiring “trial-and-error process” is not enabling).  

Corteva’s failure to identify a quality common to functional AAD-12 variants 

is compounded by the art’s unpredictability. The unpredictability is evidenced by 

Corteva’s experts’ incorrect predictions and assumptions. Dr. Bollinger 

predicted that most AAD-12 variants that satisfy the structural requirements would 

also satisfy the claimed functionality; . See Section I.A.2 supra. 

He also predicted that replacing the AAD-12 motif residues T135 or R273 would 



 

21 

destroy dual functionality;  

. See Section I.A.1.b supra.  

Dr. Christou incorrectly assumed all AAD-12 variants satisfying the structural 

requirements would have similar activity levels;  

 See Table 

A supra.  

Corteva’s experimental data illustrate the unpredictability of the claimed 

AAD-12 genus.  

. Reply-Silverstone, ¶ 13. 

 

(Bollinger Decl., ¶¶ 125-126),  

(Bollinger Dep., 153:16-155:8);  Reply-Silverstone, 

¶ 13. The ’055 patent fails to disclose “a quality common to every functional 

embodiment,” Amgen, 598 U.S. at 614, that would allow a POSA to predict  

. Baxalta Inc. v. Genentech, Inc., 81 

F.4th 1362, 1366 (Fed. Cir. 2023). 

 

 fully 15 years after the 2005 priority date supports non-

enablement. See Pacific Biosciences of California, Inc. v. Oxford Nanopore Techs., 

Inc., 996 F.3d 1342, 1352 (Fed. Cir. 2021) (affirming non-enablement where 
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“nobody was able to use” claimed invention until two or three years after priority 

date). 

The unpredictability and lack of a quality common to the claimed AAD-12 

genus confirms Dr. Silverstone’s testimony that a POSA would have needed to make 

and test every AAD-12 variant to determine the full scope of the claimed invention. 

Ex. 1003, ¶¶ 79, 84-86.  

(Ex. 2092 at 8; see Table A supra), a POSA would have needed “to 

determine which of the ‘large number’ of [AAD-12 variants] falls into the ‘small’ 

group of candidates that [are functional]. The size disparity between those two 

groups requires significant experimentation, which weighs against enablement.” 

Idenix, 941 F.3d at 1162.  

b.  Contribute to 
Undue Experimentation.  

Corteva and its experts argue “a skilled artisan’s task in making and using 

AAD-12 variants would be comparatively simpler because the claims do not require 

any particular level of dual herbicide-degrading activity.” POR, 60; see also Ex. 

2011, ¶ 135; Ex. 2012, ¶ 144. However, they overlook the difficulty of distinguishing 

between AAD-12 variants with 0% activity (outside the claims) and those with 1-

2% activity (within the claims).  

The ’055 patent’s in planta experiments cannot distinguish between AAD-12 

variants having 0% and 1-2% activity because herbicide-degrading activity is 
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evaluated “in terms of % visual injury.”’055 patent, 51:47-52 (broadly categorizing 

“little or no injury (<20%)”).  

 (Ex. 

2092 at 8).   

Ex. 2092 at 8. 

Dr. Christou never considered the enablement difficulties due to low activity 

levels (Christou Dep., 70:15-18, 82:2-18) because he assumed AAD-12 variants “all 

have the same enzymatic activity,” which would avoid the “need to actually do this 

testing” (id., 69:4-70:3).  
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3. Factors 2, 3, and 5  

a. Insufficient Guidance and Working Examples in the 
Specification 

Corteva contends “[t]he ’055 patent provides extensive structural guidance to 

skilled artisans making AAD-12 enzymes to maintain the claimed dual herbicide-

degrading function.” POR, 50. The so-called guidance, however, is insufficient 

because it “does not disclose any common structural (or other) feature delineating 

which [AAD-12 variants] will [have the claimed herbicide-degrading] activity from 

those that will not.” Baxalta, 81 F.4th at 1366.  

As the Board noted, the ’055 patent provides only two embodiments, which 

are over 99% identical. Institution Decision, 56; see Section I.B supra. The ’055 

patent provides no examples having between 85% and 99% sequence identity. 

Moreover, the specification’s only experimental data concerns a single embodiment. 

Christou Dep., 80:19-22. 

Corteva asserts “the ’055 patent calls out 85% as a threshold” and “also 

discloses where to locate the active site motif in AAD-12.” POR, 51. These are 

simply the “structural” limitations of the Challenged Claims; they do not delineate 

which of the 10106 AAD-12 variants have the claimed functionality. And what 

Corteva calls the “active site motif” does not include the residues that bind to 

herbicides; indeed, those residues remain unknown. Section I.A.1.a supra. 
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Corteva contends the ’055 patent “discloses known conservative mutations” 

and provides “significant guidance” on “the types of amino acid substitutions that 

should or should not be made.” POR, 52. As the Board noted, however, the Supreme 

Court previously rejected the same “conservative substitution” proposal. Institution 

Decision, 53 (citing Amgen Inc. v. Sanofi, 598 U.S. 594, 614 (2023)). While 

“conservative substitution” might suffice to enable claims if “the inventor identifies 

a quality common to every functional embodiment” such that “painstaking 

experimentation” can be avoided (Amgen, 598 U.S. at 614), Corteva fails to identify 

a common quality (see Section I.A supra). 

Corteva also contends the alignment of five αKG sequences in Figure 2 

“provides significant guidance to avoid making changes (or at least use conservative 

substitutions) at those positions” that are “highly conserved residues.” POR, 51-52 

(citing Bollinger Decl., ¶¶ 125-126)). However, this “guidance” would not avoid a 

genus with an astronomical number of variants. Dr. Bollinger identified 57 

“conserved” amino acids in the Figure 2 alignment. Bollinger Dep., 119:19-120:11 

(referring to Bollinger Decl., ¶¶ 125-126). Even if a POSA would have avoided 

changing these 57 “conserved” amino acids – doubtful given his admission that “the 

patent doesn’t say one shouldn’t change those” (Bollinger Dep., 117:12-19) – there 

would be about 1078 possible AAD-12 variants.  Reply-Silverstone, ¶ 14. Still 

astronomical.  
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There is another problem with Dr. Bollinger’s proposal to avoid changing 

certain residues:  

  

. Reply-Silverstone, ¶ 15 (quoting Bollinger Decl., ¶ 125).  

b. Corteva Improperly Relies on the Purported 
Knowledge of a POSA To Fill Gaps. 

Corteva relies on the purported knowledge of a POSA to fill gaps in the 

specification by invoking “basic principles for making enzyme variants that maintain 

function.” POR, 12 (citing Bollinger Decl., ¶¶ 56-57); see also POR, 52. This is 

improper. Idenix, 941 F.3d at 1159 (“[I]t would be improper to rely on a POSA’s 

knowledge … to fill the gaps in the specification.”).  

First, Corteva and Dr. Bollinger identify SIFT, a program that “predicts 

whether an amino acid substitution affects protein function.” POR, 13 (citing Ex. 

2044, which describes SIFT); see also Bollinger Decl., ¶¶ 54, 56. They contend a 

POSA using SIFT would have “had no need to randomly pick” amino acid 

substitutions “when making enzyme variants.” POR, 12; see also Bollinger Decl., ¶ 

51. Despite never having used SIFT himself (Bollinger Dep., 157:8-15, 162:23), Dr. 

Bollinger assumed SIFT “could exclude some number” of possible variants but did 

not “know what number” (id., 162:2-163:20). Dr. Silverstone applied the SIFT 

protocol Dr. Bollinger said a POSA would have used (Bollinger Dep., 159:22-160:7) 

and found that SIFT predicted “tolerated” substitutions that would yield between at 
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least 1045 and 1066 possible variants (Reply-Silverstone, ¶¶ 16-17). Thus, this so-

called “protein engineering principle” would not avoid an astronomical genus.  

Second, Corteva and Dr. Bollinger contend a POSA in 2005-2006 “would 

have been routinely able to make AAD-12 variants” with “directed evolution 

techniques.” POR, 61; Bollinger Decl., ¶¶ 55, 82, 116, 129, 137, 139. When doing 

“targeted protein evolution,” Dr. Bollinger acknowledged “it’s helpful to know 

which portions of a protein are most likely to impact the property of interest.” 

Bollinger Dep., 202:22-203:11. He admitted the AAD-12 residues that bind 2,4-D 

and triclopyr were not known in 2005/2006 (Bollinger Dep., 39:8-14) and even today 

remain unknown (id., 37:22-24, 38:21-23). A POSA could not use targeted protein 

evolution to make AAD-12 variants without a target. 

4. Factor 6: Level of Skill in the Art 

Though not disputing Dr. Silverstone’s math, Corteva contends his calculation 

of 10106 variants “assumes a skilled artisan would use no skill in making AAD-12 

variants.” POR, 47 (emphasis Corteva’s). However, the purported “guidance” would 

still produce an astronomical number of variants. See Section II.B.3 supra. 

III. CONCLUSION 

The Challenged Claims are unpatentable.  

Date: April 29, 2024 /Scott A. McKeown/    
 Scott A. McKeown, Reg. No. 42,866 
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. ’055 patent, 11:29.  

4.

 

 

 

.  
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 ( ). Using the positions of 

TauD, I have also identified the secondary structures (i.e., α-helixes and β-strands) 

identified in Elkins (Ex. 2022), Figure 5, which I have highlighted in yellow. 

7. Exhibit 2092, :
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10. As depicted in the table in Appendix A to this declaration, 

 

. 

11. As depicted in Appendix A, 

 

 

 

.  Elkins identified as 

having a secondary structure, which are highlighted in yellow. 

12.

 

 

  

13. As depicted in Appendix A, 

 

 

.  

 57 positions that Dr. Bollinger identified as “strictly conserved” or 

“somewhat conserved” in Figure 2 of the ’055 patent (Ex. 2011, ¶¶ 125-126), 
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which 57 positions are identified in red highlighting in the ’055 patent Figure 2 

position in Appendix A. 

14. Dr. Bollinger identified 57 amino acids as “conserved” in Figure 2 of

the ’055 patent: he identified 28 as “strictly conserved” and he identified 29 as 

“somewhat conserved.” Ex. 2011, ¶¶ 125-126. This leaves 235 amino acids, i.e., 

292 – 28 – 29 = 235. Varying these 235 amino acids results in about 1078 possible 

AAD-12 variants. To get an estimate of a minimum number of variants a POSA 

would have had to choose from if they assume that both the “conserved” and 

“strictly conserved” are invariant from the AAD-12 (SEQ ID NO:2), they would 

have assumed that only 235 amino acids could change, and that up to 43 changes 

would be tolerated for an 85% homology. The equation I used to determine the 

number of different proteins is: 4319*(235!/((235-43)!*43!). The solution for this is 

2.69 x 1078. Even if we were to assume that the 235 amino acids could only be 

substituted by one different amino acid (instead of 19), the total possible AAD-12 

variants would still be on the order of 1050. This is based on the following 

equation: 431*(235!/((235-43)!*43!)). 

15. In his declaration, Dr. Bollinger stated: “Skilled artisans would readily

identify in Figure 2 the residues that are identical across all five enzymes and 

generally avoid making substitutions to those strictly conserved residues.” Ex. 

2011, ¶ 125.  In his annotation of Figure 2, Dr. Bollinger identified position 71 as 
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one of the “strictly conserved” amino acids that a POSA would have generally 

avoided changing. Ex. 2011, ¶ 125.  

, as depicted in 

Appendix A.  

16. I understand that Dr. Bollinger testified that, when using SIFT, “a

POSA would have used the first four [of the sequences shown in Figure 2 of the 

’055 patent], and I think it has been established since then that these alignments of 

functionally related but not strictly orthologous proteins helps in this, so inclusion 

of TauD is not a bad choice.”  TauD is the fifth sequence shown in Figure 2 of the 

’055 patent. Ex. 1043 (Bollinger Dep.), 159:22-160:7. I submitted to the SIFT 

website (https://sift.bii.a-star.edu.sg/) the five sequences in Figure 2 of the ’055 

patent. SIFT generated the table attached as Appendix B to this declaration. For 

each of the 292 positions in AAD-12 (SEQ ID NO:2), SIFT predicted how many of 

the 20 natural amino acids would be tolerated if substituted. The table below 

summarizes SIFT’s results. SIFT predicts that over half of the amino acids would 

tolerate substitutions by 17 or more amino acids, as summarized in Table B below. 

Even assuming that 43 of the amino acids (i.e., 15% of 292) could tolerate 

substitutions by only four different amino acids (far fewer than the amount 

indicated by SIFT), the number of possible variants would be at least 1045.  
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17. Using the output of the SIFT analysis in Table B below, the positions

that can tolerate virtually any amino acid substitution (i.e., 17-19 amino acids) 

represents over half the amino acids in the protein sequence (153 amino acids). 

SIFT analysis indicated 37 amino acids are absolutely conserved and would not 

tolerate a substitution. If a POSA only examines the potential substitutions among 

the 153 positions that can tolerate the most changes, 17-19 amino acids, for 85% 

homology (that is up to 43 changes), there are still at least 1.23 x 1066 different 

proteins that fit these criteria. This is calculated by assuming the smallest number 

of amino acid substitutions (17) for a sequence that is 153 amino acids long that 

can tolerate up to 43 changes. The equation I used to determine the number of 

different proteins is: 4317*(153!/((153-43)!*43!). The solution for this is 1.23 x 

1066.  I streamlined this analysis by focusing on only the 153 amino acids that 

tolerate 17 or more substitutions, which simplifies the calculations. This approach 

does not take into account the other 102 amino acids (i.e., 292 – 153 – 37 = 102) 

that can tolerate between 2 and 16 substitutions. 
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