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1DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
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Grounds for the Three Proceedings

Ground IA
Anticipation
October 7, 2016 Priority Date

Ground IB
Obviousness 
October 7, 2016 Priority Date

Grounds IIA-IIB
Obviousness 
April 30, 2004 Priority Date

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE1036 Pet. 15-16; 1037 Pet. 16; 1038 Pet. 16 
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’555 Patent Claims 1 & 2

EX1001, claims 1-2; see also EX1002, claims 1-2; EX1003, claims 1-2 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
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No Support for the Claimed AAD-1 Motif

EX1004, [0059]; EX1005, [0085]; EX1008, -003, -005-009, -480; 1036 Pet. 11-13 , 27-28;

1037 Pet. 11-13, 27-28; 1038 Pet. 11-13, 28-29; 1036 ID 27, 30-31; 1037 ID 28, 31-32; 1038 ID 29, 32-33 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Specification Amended in April 2019

Mapping the α-ketoglutarate-dependent dioxygenase motif disclosed in the previous paragraph 

to the sequence of SEQ ID NO: 9 reveals the AAD-1 motif of HX112D(X)114-137T(X)139-

269H(X)271-280R . . . 

ii) an AAD-1 motif having the general formula of: HX112D(X)114-137T(X)139-269H(X)271-280R . . .

Claim Added in October 2016 by Preliminary Amendment

The subject invention relates in part to the identification of an enzyme that is not only able to degrade 

2,4-D, but also surprisingly possesses novel properties, which distinguish the enzyme of the subject 

invention from previously known tfdA proteins, for example. Even though this enzyme has very low 

homology to tfdA, the genes of the subject invention can still be generally classified in the same overall 

family of a-ketoglutarate-dependent dioxygenases. This family of proteins is characterized by three 

conserved histidine residues in a “HX(D/E)X23-26(T/S)X114-183HX10-13R” motif which comprises the active 

site.

Priority Applications 2004/2005
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Institution Decision

1036 ID 30-31; 1037 ID 31-32; 1038 ID 32-33 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

We also question whether a “mapping” that purports to describe 

something new and unique about a structure-function relationship 

defined by an AAD-1 motif raises potential obviousness issues

that fall short of what is needed.

Instead, we find persuasive at this stage Dr. Hausinger’s 

testimony that such a mapping would only confirm what was 

already taught in the art; that is, the known RdpA (SEQ ID NO: 9)

enzyme shares canonical active site residues characteristic of 

αKGD dioxygenases. 
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Rivera:  Prior Art Cannot Supply Missing Claim Limitations

“The knowledge of ordinary artisans may be used to inform what 
is actually in the specification, see Lockwood, 107 F.3d at 1571, 
but not to teach limitations that are not in the specification, 
even if those limitations would be rendered obvious by the 
disclosure in the specification. Id. at 1571–72.”

Rivera v. ITC, 857 F.3d 1315, 1322-23 (Fed. Cir. 2017)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE1036 Reply 2-3, 8; 1037 Reply 2-3, 8; 1038 Reply 2-3, 8



April 30, 2004

Provisional 

Application

May 2, 2005

PCT

Application

20052004

Filing Dates of Provisional and PCT Applications

7EX1004, 3; EX1005, 1; EX1042, 1; 1036, 1037, 1038 POR  3, 42, 48-49; 1036, 1037, 1038 Sur-reply 15 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE



April 30, 2004

Provisional 

Application

May 2, 2005

PCT

Application

September 2004

Schleinitz Published

20052004

Corteva:  Schleinitz (EX1042) Is “Prior Art”

8EX1004, 3; EX1005, 1; EX1042, 1; 1036, 1037, 1038 POR  3, 42, 48-49; 1036, 1037, 1038 Sur-reply 15 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
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Schleinitz Does Not Describe the Claimed AAD-1 Motif

EX1042, 5357, 5360, 5362; 1036 Reply 9-10; 1037 Reply 9-10; 1038 Reply 9-10

The functionally important amino acid sequence 

motif HX(D/E)X23-26(T/S)X114-183HX10-13R/K, which 

is highly conserved in group II-ketoglutarate-

dependent dioxygenases, was present in both 

dichlorprop-cleaving enzymes.

The presence of the functionally essential motif 

HX(D/E)X23-26(T/S)X114-183HX10-13R/K indicates that 

TfdA is related to several other (referred to as group 

II) αKG-dependent dioxygenases (18).

The functionally important motif HX(D/E)X23-26

(T/S)X114-183HX10-13R/K, which is conserved 

throughout group II αKG-dependent dioxygenases 

(18), is present in both RdpA and SdpA.

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
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AAD-1 Motif: Anticipation

1036 Pet. 17 n.1, 19, 41, 44; see also 1037 Pet. 17 n.1, 19-20, 41, 44; 1038 Pet. 17-18 n.1, 19-20, 41, 44-45 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

’555 

Patent

Petition



EX1001, claim 1; 1036 ID 46; 1037 ID 47; 1038 ID 48; see also EX1002, claim 1; EX1003, claim 1 11

No Support for the Claimed Activity

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

’555

Patent

Institution 

Decision
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Unknown Structure-Function Relationship Insufficient

In Ajinomoto “there was a ‘well-known link between consensus sequence and 
promoter strength’ as ‘promoters having fewer departures from a ‘consensus 
sequence’ in a promoter are generally stronger’ and ‘the genus of more potent 
promoters was already well explored in the relevant art.’ Id. at 1359-60. Even 
though there was some evidence that ‘deviations from [the consensus] 
sequence d[id] not always decrease promoter strength,’ this Court held 
that ‘[a]dequate written description does not require a perfect correspondence 
between the members of the genus and the asserted common structural 
feature.’ Id. at 1360. Thus, Ajinomoto stands for the idea that where there are 
structural features common to a genus, the structure-function correlation does 
not need to be perfect and some testing—appropriate to the knowledge of a 
POSA—is allowed, not that an unknown structure-function correlation along 
with extensive testing can satisfy written description.”

PureCircle USA Inc. v. SweeGen, Inc.,
No. 2022-1946, 2024 WL 20567, at *4 n.10 (Fed. Cir. Jan. 2, 2024)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE1036 Reply 2, 6-7; 1037 Reply 2, 6-7; 1038 Reply 2, 6-7



EX1004, [0017], [0051]; EX1005, [0018], [0074]; EX1001, 4:32-46, 8:10-17; EX1002, 4:45-59, 8:17-23; EX1003, 4:48-62, 8:19-25;

1036, 1037, 1038 Reply 1; 1036, 1037, 1038 ID 8 13

How the Specification Distinguishes the Patent

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
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Chekan, Published 2019

EX1019,13300, 13303; 1036 Pet. 37-38; 1037 Pet. 37-38; 1038 Pet. 38; 1036 ID 49; 1037 ID 50-51; 1038 ID 52 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Chekan

2019

Institution 

Decision

Discussing

Chekan

Also, the 2019 publication echoes a long-standing recognition 
that, as with other enzymes in the αKGD family, the structural 
basis for stereoselectivity of the AAD enzymes was not well 
understood. Ex. 1019, 13300 (“[L]ittle is known about 
protein-substrate interactions or how these [AAD] enzymes 
catalyze enantioselective oxidation of herbicides.”);
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Chekan (2019) and (R)-FOPs

EX1019, 13002-03; EX1054, ¶ 106; 1036 Pet. 37; 1037 Pet. 37; 1038 Pet. 37-38; 1036, 1037, 1038 Reply 26 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

The cocrystal structures with (R)-diclofop and (R)-cyhalofop provide the basis for understanding the
substrate tolerance of AAD-1 against the AOPP class of grass-specific herbicides. AOPPs have scaffolds
that are similar to that of phenoxycarboxylic synthetic auxins but contain an additional aromatic ring
attached to the phenoxy moiety. Both (R)-diclofop and (R)-cyhalofop bind at the AAD-1 active site in a
manner similar to that of the phenoxycarboxylic synthetic auxin, with their chiral carbon oriented
directly above the metal and the methyl group projecting into the aforementioned hydrophobic pocket
(Fig. 4 A and B). The additional aryl rings of both (R)-diclofop and (R)-cyhalofop are accommodated
within a solvent-exposed tunnel comprising Argl04, Aspl08, Aspl09, Val170, Phel82, and Val220. There
are limited interactions between the extended ring of these AOPP herbicides and residues in AAD-1, and
only Val220 makes van der Waals contacts with the ring. A superposition of these structures with that of
AAD-1 bound to the smaller (R)-dichlorprop reveals that enzyme residues Argl04, Asp109, and Gln219
shift away from the tunnel to accommodate the second ring. The presence of this solvent-exposed tunnel
was not evident in earlier modeling studies (50). The lack of significant interactions between residues in
the tunnel and the AOPP herbicides suggests that AAD-1 also may be able to degrade other molecules
based on the (R)-dichlorprop scaffold (with an aryloxyalkanoate moiety) (5, 41).

Genes involved in the microbial degradation pathway for 2,4-D were identified nearly 4 decades ago, but
insights into the structure-function relationships within the aryloxyalkanoate dioxygenase family have
been lacking.
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Schleinitz, Published 2004

EX1042, 5362-63; 1036 Reply 3, 6; 1037 Reply 3, 6; 1038 Reply 3, 6; 1036 ID 46; 1037 ID 47; 1038 ID 49

The basis of the enantiospecificity of the dichlorprop-cleaving enzymes is not known. It
is known that the tertiary structure of homologous proteins showing at least 20% identity
of amino acid sequence is conserved (41). Among group II αKG dioxygenases a high
degree of structural conservation was observed between clavaminate synthase and TauD,
which share as little as 7.7% primary sequence identity (10). It is therefore likely that
2,4-D and dichlorprop-cleaving enzymes are structurally very similar and that substrate
specificity is determined by only a few amino acids. Site-specific mutagenesis studies
are needed to reveal the molecular basis of the substrate specificity and stereospecificity
of RdpA and SdpA.

Schleinitz

And, even in that context, Schleinitz reported that “[t]he basis of the enantiospecificity
of the dichlorprop-cleaving enzymes is not known.” Id. at 5362–63 (disclosing it “likely
. . . that substrate specificity is determined by only a few amino acids” and “[s]ite-
specific mutagenesis studies are needed to reveal the molecular basis of the substrate
specificity and stereospecificity of RdpA and SdpA”). If anything, this highlights a lack
of understanding and the unpredictability about (R)- and (S)- enantiomer substrate
specificity among the family of αKGD enzymes in the 2004/2005 timeframe.

Institution 

Decision

Discussing

Schleinitz

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
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Müller, Published 2006

EX1035, 1358; EX2015 ¶ 153; 1036, 1037, 1038 Pet. 31; 1036, 1037, 1038 POR 62-63; 1036 ID 49-50; 1037 ID 51; 1038 ID 52 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Bollinger 

Discussing

Müller

153.    Regarding Müller 2006, even entertaining the hypothetical that a 

skilled person in 2004-2005 could have somehow known about it, the paper 

provided data that would have suggested to the POSA that substrates much 

larger than 2,4-D, including the FOPs, would not be accommodated in the 

RdpA/AAD-1 active site and therefore would not be degraded. For 

example, increasing the size of a side chain in the vicinity of the phenoxy 

of the modeled mecoprop substrate by substituting G107 with I or N was 

disclosed to create steric hindrance to the binding of R-mecoprop, a 

phenoxy auxin much smaller than FOPs. See Ex. 1035, 1361-62.

In contrast to these conserved residues, essentially nothing is known about 

the phenoxypropanoic acid-binding sites of these proteins, especially with 

regard to the structural basis of enantiospecificity.
Müller
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Achiral Phenoxy Auxins (e.g., 2,4-D)

EX1001, claim 1; 1036, 1037, 1038 Pet. 8; EX1054, ¶ 44 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Petition

Hausinger 

Opening 

Declaration

’555

Patent



AAD-1 Activity

1036, 1037, 1038 Sur-reply 7; 1036, 1037, 1038 Pet. 26; 1036, 1037, 1038 ID 16 n.8; 1036, 1037, 0138 POR 22, 70; 

EX1001, 52:29-33, 112:58-61; see also EX1002, 52:3-7, 110:37-40; EX1003, 52:2-6, 110:56-59

Corteva 

Sur-reply 

But even if a similar effect were reported for RdpA variants, 

Petitioners fail to explain how the ability to additionally degrade a 

small amount of an (S)-enantiomer would take such variants outside 

the scope of the claims. See Ex. 1001, 52:35-55:34, Table 4

(reporting AAD-1 activity on (S)-cyhalofop); Ex. 2066, 31:7-15.

’555

Patent

The results are shown in FIG. 6B. The activity of the enzyme on 

(R)-haloxyfop was equivalent to that on (R,S)-haloxyfop 

whereas no activity could be seen on the S-enantiomer of 

cyhalofop indicating that AAD-1 (vl) has R specificity on AOPPs.

Table 33 shows data from additional substrates tested with AAD-1 

(v1) and AAD-2 (v1) [including (S)-cyhalofop] that confirm that  

AAD-2 (v1) is specific for (S)-enantiomer substrates, in contrast to 

AAD-1 (v1) which is specific for (R)-enantiomers. 

19DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
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’555 Patent and File History

EX1001, 4:36-39, 5:16-17, Fig. 1; EX1008, -594-595; 1036, 1037, 1038 Pet. 13-14, 37; 1036,1037, 1038 ID 8, 17 n.8;

1036, 1037, 1038 POR 19-20; 1036, 1037, 1038 Reply 1; see EX1002, 4:49-52, 5:30-31, Fig. 1; EX1003, 4:52-55, 5:32-33, Fig. 1 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Nair 

Declaration

“Comparison of the sequence alignments of AAD-1 (an (R)-specific enantiomer enzyme) and (S)-specific
enantiomer dioxygenases (including AAD-2, TfdA, and another homologue, AAD-12) confirmed a divergence in the
length and identity of residues which mapped to the substrate-capping loop as identified by comparison of substrate-
bound crystal structures. Based on the disclosure contained in the ’406 Application, those skilled in the art would
have compared and recognized the importance of the sequence differences between AAD-1 variants [(R)specific
dioxygenase] having dual herbicide MOA Fe/α-KG dioxygenase activity and (S)specific dioxygenases not having
dual herbicide MOA Fe/α-KG dioxygenase activity even without crystallography information.” (brackets in original)

’555 Patent

FIG. 1 shows a general scheme for dioxygenase

cleavage of phenoxy auxin or AOPP herbicides.
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No Support for the Claimed 85% Identity

EX1054, ¶¶ 76, 79, 83, 91; 1036 Pet. 30, 38-39; 1037 Pet. 30, 38-39; 1038 Pet. 30-31, 38-39 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Hausinger Opening Declaration

• “2044” is a “rough lower estimate of possible amino acid sequences”

• “The specification discloses only three examples of proteins (AAD-1 v1, v2, 

and v3) with the required activity, and their amino acid sequences are nearly 

identical to one another.”

• “The POSA could not have known, and would not have been able to predict, 

based on the limited information in the patent, whether any given amino acid 

sequence possessing the required motif and percent identity would have had 

the claimed activity.”
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Institution Decision

1036 ID 38; 1037 ID 39; 1038 ID 40  DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
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Corteva’s Response

1036 POR 11; 1037 POR 11; 1038 POR 11 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
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Boston Scientific:  Cannot Rely on “Well Known” Information 
If Contradicted by the Specification

“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.”

Boston Scientific Corp. v. Johnson & Johnson, 647 F.3d 1353, 1366 (Fed. Cir. 2011)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE1036 Reply 13; 1037 Reply 13; 1038 Reply 13
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Specification:  Type of Substitution Impacts Activity

EX1001, 38:6-31; EX1002, 37:54-38:12; EX1003, 38:3-28; 1036, 1037, 1038 Reply 13-14 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
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Example 1:
Activity on Achiral 2,4-D, Percentage Identity Relative to tfdA

EX1001, 44:11-44; EX1002, 43:57-44:27; EX1003, 44:5-42; 1036, 1037, 1038 POR 18; 1036, 1037, 1038 Reply 14-15 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
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Saari 1999

EX1041, Abstract, 426; EX1070, ¶¶ 52-54; 1036 Pet. 36; 1037 Pet. 36; 1038 Pet. 37; 1036, 1037, 1038 Reply 19 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE



28

No Connection Between Tian and the Specification

EX1001, 37:42-55; EX1002, 37:22-35; EX1003, 37:30-42; 1036, 1037, 1038 Pet. 12, 39; 1036, 1037, 1038 Reply 14 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
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Tian and Related References:  Naturally Occurring Proteins

EX1070, ¶¶ 37, 41, 45; 1036 Reply 15-16; 1037 Reply 15-16; 1038 Reply 15-16 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

“In addition to the practical implications for function annotation, the results presented here can be 
interpreted in terms of protein evolution.”

DEVOS EX2026, 106

“The sequence-structure and sequence-function relationships described here provide practical information 
for genome annotation in terms of folds and functions.”

WILSON EX2024, 245

Exploring “the mechanisms for generating functional diversity during evolution,” and “[t]he implications 
of functional diversity within superfamilies for the structural genomics project.”

TODD EX2027, 113

“If we want to estimate the accuracy in transferring function in the context of genome annotation, we 
have to base our analysis on data sets that have a redundancy similar to that of entire proteomes.”

ROST EX2028, 605-06

“Our results suggest that for function annotation on genome sequences, . . . to transfer all four digits of 
an EC number, above 60% sequence identity is needed to have above 90% accuracy.”

TIAN EX2019, 876
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SWISS-PROT

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

“Another category of data which will not be included in SWISS-PROT are 

synthetic sequences.”

BAIROCH EX1074, 53

“Instead of trying to define functional similarities, we directly use the 
functional annotation in the SWISSPROT database . . . .”

TIAN EX2019, 865

1036 Reply 12; 1037 Reply 12; 1038 Reply 12



EX2015, ¶ 42; 1036 Reply 16; 1037 Reply 16; 1038 Reply 16 31

Dr. Bollinger’s Declaration Regarding Enzymes and Evolution

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
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Minshull, Published in 2005

EX2025, 203; 1036 Reply 4, 17; 1037 Reply 4, 17; 1038 Reply 4, 17 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
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Minshull, Published in 2005

EX2025, 207; 1036 Sur-Reply 19; 1037 Sur-Reply 19; 1038 Sur-Reply 19 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

MinshullCorteva’s Sur-Reply 



34EX2002, 433-444; EX1070, ¶¶ 65-68; 1036, 1037, 1038 Reply 23 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

 

Sequences

 



EX1001, 18:2-5; EX2004, -580; 1036, 1037, 1038 Pet. 34;

1036, 1037, 1038 Reply 23-24; see EX1002, 18:44-48; EX1003, 18:46-49 35

No Support for X282-284R (R285)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

’555

Patent

This family of proteins is characterized by three conserved histidine residues in 

a “HX(D/E)X23-26(T/S)X114-183HX10-13R” motif which comprises the active site.

EX2004:
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R285 “Critical” for the Claimed Activity

EX1008, -452, -455; 1036 Reply 1-2; 1037 Reply 1-2; 1038 Reply 1-2; 1036 ID 47; 1037 ID 48; 1038 ID 50 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Corteva 

Data 

Submitted 

During 

Prosecution

Interview 

Summary
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Schleinitz:  Black Arrows Indicate TfdA Binding to 2,4-D

EX1042, 5360; 1036 Reply 10-11; 1037 Reply 10-11; 1038 Reply 10-11 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE



Saari

1998

Saari

1999

38

Grounds IIA-IIB: Motivation

DEMONSTRATIVE EXHIBIT – NOT EVIDENCEEX1040, 93; EX1041, 422; 1036 Pet. 55; 1037 Pet. 54-55; 1038 Pet. 56-57
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Grounds IIA-IIB: Expectation of Success

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
EX1040, 93; EX1041, 422; 1036 Pet. 55-56; 1037 Pet. 55-56; 1038 Pet. 57; EX1001, 39:37-42;

see also Ex. 1002, 39:19-24; EX1003, 39:32-37

Saari

1999

Saari

1998

’555

Patent
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CERTIFICATE OF SERVICE 

(37 C.F.R. § 42.6(e)) 

 

The undersigned hereby certifies that on September 19, 2024, I caused a true 

and correct copy of the foregoing Petitioners’ Demonstrative Exhibits to be served 

on the following via e-mail at: 

Pier D. DeRoo pier.deroo@ finnegan.com 

Michael J. Flibbert michael.flibbert@finnegan.com 

Yieyie Yang yieyie.yang@finnegan.com 

Scott A. McKeown SMcKeown-PTAB@WolfGreenfield.com 

Jonathan B. Roses JRoses-PTAB@WolfGreenfield.com 

 

/Ben Picozzi/ 

Ben Picozzi 

Reg. No. 76,862 

Backup Counsel for Petitioners 

 

Date:  September 19, 2024 




