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Pursuant to 35 U.S.C. §§ 141(c), 142, and 329, and 37 C.F.R. § 90.2(a), Patent
Owner Pioneer Hi-Bred International, Inc.! hereby provides notice of appeal to the
United States Court of Appeals for the Federal Circuit from the Final Written
Decision of the Patent Trial and Appeal Board (“Board”) entered on
October 10, 2024, (Paper No. 50, Non-Public Version and Paper No. 51, Public
Version) (“Final Written Decision”) and from all underlying orders, decisions,
rulings, and opinions relating to the post-grant review of U.S. Patent No. 11,371,055
(“the °055 patent”) in PGR2023-00022. This Notice is timely under 37 C.F.R. §
90.3(a)(1), having been filed no later than sixty-three (63) days after the issuance of
the Final Written Decision.

In accordance with 37 C.F.R. § 90.2(a)(3)(i1), Patent Owner states that the
issues on appeal include, but are not limited to:

e The Board’s determination that claims 1-33 of the *055 patent are

unpatentable;

e The Board’s application of an incorrect legal standard for enablement;

! Corteva Agriscience LLC has assigned U.S. Patent No. 11,371,055 (“the 055
patent”) to Pioneer Hi-Bred International, Inc., which is an entity within the Corteva
corporate family. See Paper 48 (Patent Owner’s Second Updated Mandatory

Notices).
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e The Board’s legal error in assessing the level of skill in the art;

e Any Board finding decided adversely to Patent Owner unsupported by

substantial evidence; and

e The Board’s violation of the Administrative Procedure Act in rendering

its Final Written Decision.

Patent Owner further reserves the right to challenge any finding or
determination supporting or relating to the issues above, and to challenge all other
issues decided adversely to Patent Owner in any orders, decisions, rulings, or
opinions underlying or supporting the Final Written Decision. A copy of the Public
Version of the Final Written Decision is attached to this Notice.

Pursuant to 35 U.S.C. § 142 and 37 C.F.R. § 90.2(a)(1), this Notice is being
filed with the Director of the United States Patent and Trademark Office, and a copy
of this Notice is being concurrently filed with the Board. In addition, a copy of this
Notice and the required docketing fees are being filed with the Clerk’s Office for the
United States Court of Appeals for the Federal Circuit via CM/ECF in accordance
with 37 C.F.R. § 90.2(a)(2), Federal Rule of Appellate Procedure 15, and Federal
Circuit Rule 15.

Respectfully submitted,
Dated: December 10, 2024 /Pier D. DeRoo/

Pier D. DeRoo, Reg. No. 69,340
Lead Counsel for Patent Owner
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CERTIFICATE OF SERVICE

I hereby certify that on December 10, 2024, in addition to being filed and
served electronically through the Patent Trial and Appeal Board’s P-TACTS
System, this PATENT OWNER’S NOTICE OF APPEAL was filed with and
served on the Director of the United States Patent and Trademark Office via email

at the following:

Office of the General Counsel
U.S. Patent and Trademark Office
efileSO@uspto.gov

I also hereby certify that on December 10, 2024, this PATENT OWNER’S
NOTICE OF APPEAL and the requisite docketing fees were filed with the
Clerk’s Office of the United States Court of Appeals for the Federal Circuit via
CM/ECF.

I further hereby certify that on December 10, 2024, this PATENT
OWENR'’S NOTICE OF APPEAL was served by electronic mail on the
following counsel for Petitioner:

Scott A. McKeown
Jonathan B. Roses
Charles T. Steenburg
Eric J. Rutt
Wolf Greenfield & Sacks, P.C.
600 Atlantic Avenue
Boston, MA 02210
SMcKeown-PTAB@WolfGreenfield.com
JRoses-PTAB@WolfGreenfield.com
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Charles.Steenburg@WolfGreenfield.com
Eric.Rutt@WolfGreenfield.com

Victor Cheung
Ropes & Gray LLP
2099 Pennsylvania Avenue, NW
Washington, D.C. 20006-6807
victor.cheung@ropesgray.com

Petitioner has consented to electronic service by email.

Dated: December 10, 2024 /William Esper/
William Esper
Legal Assistant and PTAB Coordinator
Finnegan, Henderson, Farabow,
Garrett & Dunner, LLP
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UNITED STATESPATENT AND TRADEMARK OFFICE

BEFORE THE PATENT TRIAL AND APPEAL BOARD

INARI AGRICULTURE, INC.,
Petitioner,

V.

PIONEER HI-BRED INTERNATIONAL, INC.,
Patent Owner.

PGR2023-00022
Patent 11,371,055 B2

Before MICHAEL J. FITZPATRICK, ZHENYU YANG, and
DEVON ZASTROW NEWMAN, Administrative Patent Judges.

NEWMAN, Administrative Patent Judge.

JUDGMENT
Final Written Decision
Determining All Challenged Claims Unpatentable
35U.S.C. §328(a)

. INTRODUCTION
This is a Final Written Decision in a post-grant review, entered
pursuantto 35 U.S.C. § 328(a) and 37 C.F.R. 8§42.73. We have jurisdiction
under35U.S.C. §6.
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A. Procedural History

Inari Agriculture, Inc. (“Petitioner”), filed a Petition requesting post-
grant review of claims 1-33 (“the challenged claims™) of U.S. Patent No.
11,371,055 B2 (Ex. 1001, “the ’055 patent”). Paper 2 (“Pet.”), 1. Corteva
Agriscience LLC (“Corteva”) filed a Preliminary Response to the Petition.
Paper 6. With our authorization, Petitioner filed Petitioner’s Reply to
Preliminary Reply and Corteva filed a Preliminary Sur-Reply (Papers 9, 10).
In view of the then-available preliminary record, we instituted a post-grant
review. Paper 11 (“Inst. Dec.”).

Cortevathen filed a Response to the Petition (Paper 19, “PO Resp.”).
Petitioner filed Petitioner’s Reply to Patent Owner’s Response (Paper 27,
“Reply”). Corteva filed Patent Owner’s Sur-reply (Paper 35, “Sur-reply”).

On July 25, 2024, we conducted an oral hearing, thetranscript of
which isof record. Paper 47 (“Tr.”).

Subsequenttotrial, Cortevaassigned the patent “to another entity
within the Corteva corporate family: Pioneer Hi-Bred International, Inc.”
See Paper 48, 1 (Second Updated Mandatory Notices). We refer below to
Pioneer Hi-Bred International, Inc., as “Patent Owner.”

B. Real Partiesin Interest

The parties identify themselves as the real parties-in-interest. Pet. 3;
Paper 48, 1.

C. Related Matters

Petitioner identifies norelated matters. Pet. 4. Patent Owner states
thatthere are no related litigation matters. Paper4, 1. Patent Owner also
cites the 055 patent’s priority applications and states that a patent (U.S.
Patent No. 8,283,522) that issued from one of the priority applicationsis
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involved in an ex parte reexamination proceeding, Control No. 90/019,131,
which was requested by Petitioner. Id.

D. The '055 Patent (Exhibit 1001)

The ’055 patent, titled “Herbicide Resistance Genes,” issued on June
28,2022, from U.S. Application No. 15/468,494 (“the *494 application”),
filed on March 24,2017. Ex. 1001, codes (21), (22), (45), (54). The 494
application claims priority to U.S. Application No. 14/491,197, filed on
September 19, 2014, whichis a continuation of U.S. Application No.
13/647,081, filed on October 8, 2012, which isa continuation of U.S.
Application No. 12/091,896, which was filed as application No.
PCT/US2006/042133 on October 27, 2006, and U.S. Provisional
Application No. 60/731,044, filed on October 28, 2005. Id. at codes (60),
(63).

The ’055 patent relates to a transgenic plant that is resistant to both
2,4-dichlorophenoxyacetic acid (“2,4-D”) and pyridyloxyacetate herbicides.
Id. at code (57). The Specification explains that 2,4-D has been used for
broad spectrum, broadleaf weed control and that “2,4-D remains one of the
most widely used herbicides globally.” Id. at 2:27-34. However, the
Specification further explains that the use of 2,4-D is limited because “its
selectivity in dicot crops like soybean or cotton is very poor,” and 2,4-D can
injure grasscrops. Id. at 2:34—39. The Specification states that 2,4-D can be
used in combination with glyphosate for a burndown treatment prior to
planting no-till soybeans and cotton, but the treatment must be done at least
14-30 days prior to planting. Id. at 2:39-44. In addition, the Specification
describes the use of pyridyloxyaceticacid herbicides, namely triclopyr and
fluroxypyr. 1d. at 2:52-54.
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The *055 patent states that Ralstonia eutropha hasthe ability to
degrade 2,4-D duetothegenetfdA. Id. at 3:8-11. The Specification
explains that “[t]fdA catalyzes the conversion of 2,4-D acid to
dichlorophenol (DCP) via an a-ketoglutarate-dependent dioxygenase
reaction” and that DCP has little herbicidal activity in comparison to 2,4-D.
Id. at 3:12—-17. The Specification further states that “[t]fdA has been used in
transgenic plants to impart 2,4-D resistance to dicot plants (e.g., cotton and
tobacco) normally sensitiveto 2,4-D.” Id. at 3:17-19.

According to the 055 patent, “[n]o a-ketoglutarate-dependent
dioxygenaseenzyme has previously been reportedto have theability to
degrade herbicides of both the phenoxyacetate and pyridyloxyacetates au xin
herbicides.” Id. at 4:50-54. The *055 patentstates that its “invention relates
tothe use of an enzyme that is capable of degradingboth 2,4-D and
pyridyloxyacetateherbicides.” 1d.at 4:48-50. The *055 patent identifies its
preferred enzyme and gene as AryloxyAlkanoate Dioxygenase (“AAD-127).
Id. at 4:55-57. The 055 patent states that the AAD-12 gene “is able to
degrade the pyridyloxyacetates auxins (e.qg., triclopyr, fluroxypyr) in
addition to achiral phenoxy auxins,” such as 2,4-D. Id. at 6:41-46.

E. Challenged Claims

Petitioner challenges claims1—33. Pet. 1. Independentclaim 1

illustrates the subject matter andrecites:

1. A transgenicplant cell comprising a recombinant
polynucleotide that encodesan AAD-12 protein that exhibits
aryloxyalkanoate dioxygenase activity wherein said activity
enzymatically degrades a phenoxyauxin herbicide and a
pyridyloxy auxin herbicide, further wherein said AAD-12
protein comprises:

1) an amino acid sequence having at least 85% sequence
identitywith SEQ ID NO: 2; and
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1) an AAD-12 motifhavingthe general formula of:
HX100D(X)111-134 T(X)136-2616H(X)263-272R, wherein

X109 represents asingle aminoacid at position 109,
relative to the sequence of SEQ ID NO: 2;

(X)111-134 represents a sequence of 24 amino acids;

(X)136-261 represents a sequence of 126 amino
acids; and

(X)263-272 represents a sequence of 10 amino acids.
Ex. 1001, 125:2-18.

Claim 32 is identical to claim 1 but adds the limitation “wherein said
AAD-12 motif has 90% sequence identity with corresponding amino acids
of position 108 to 273 of SEQ ID NO: 2.” Id. at 126:52-127:4.

The remaining challenged claims are all dependent on claim 1 and
recite further limitations for the plant cell; transgenic plants including the
cell; methods using the cell; and a part, progeny, or asexual propagate of a
plant includingcell. Id. at 125:19-127:26.

F. Prior Art and Asserted Grounds

Petitioner asserts that claims 1-33 are unpatentable on the following

grounds:
Claim(s) Challenged | 35U.S.C.8§ Reference(s)/Basis
1-33 112(a)! Lack of Written Description
1-33 112(a) Lack of Enablement

Pet. 7. Petitioner relies on the Declaration (Exhibit 1003, “Silverstone
Decl.”) and Reply Declaration (Ex. 1045, “Silverstone Reply Decl.”) of

! The Leahy-Smith America Invents Act, Pub. L. No. 112-29, 125 Stat. 284
(2011) (“AIA”), amended 35 U.S.C. § 112. Because we determine that the
challenged claims of the 055 patent have an effective filing date after the
effective date of theapplicable AIA amendment, we refer to post-AlA

§ 112(a).
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Aron Silverstone, Ph.D., in support of these grounds. Patent Owner relies on
the Declaration of J. Martin BollingerJr., Ph.D. (Ex. 2011, “Bollinger
Decl.”), and the Declaration of Paul Christou, Ph.D. (Ex. 2012, “Christou

Decl.”), in support of its argumentsin opposition.

Il. ANALYSIS
A. PGREligibility
In our Decision on Institution, we foundthat, as a transition
application claiming priority to a pre-AlA application or patent, Petitioner
needed to show that at least one of the challenged claims “was not disclosed
in compliance with the written description and enablement requirements of
8 112(a) in the earlier application for which the benefit of an earlier filing
date priorto March 16,2013 was sought.” See, e.g., Inguran, LLCv.
Premium Genetics (UK) Ltd., PGR2015-00017, Paper 8at 11 (PTAB Dec.
22,2015). Inst. Dec. 17-18. We concluded that Petitioner showedit is
more likely than not that at least one challenged claim ofthe 055 patent
lacks written description and isnotenabled. 1d. at 57. Aswe conclude
below that Petitioner has shown the claimsare unpatentable for lack of
enablement, we concludethe *055 patent is eligible for post-grant review
because these claims were not disclosed in compliance with the enablement
requirementsof § 112(a) in the earlier application to which Patent Owner
soughtto claim priority, and are therefore not entitled to the benefit of a
filing date priorto March 16, 2013.2

2 Patent Owner argued that Petitioner assumed rather than proved PGR
eligibility by failing to assess written description and enablement in the
priority applicationsofthe *055 patent. PO Resp. 31. However, Petitioner
alleged PGR eligibility based on the Specification of the *055 patent, and

6
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B. Level of Ordinary Skill in the Art

The level of skill in the art is a factual determination that provides a
primary guarantee of objectivity in an obviousness analysis. Al-Site Corp. v.
VSI Int’l Inc., 174 F.3d 1308, 1324 (Fed. Cir. 1999) (citing Grahamv. John
Deere Co.,383U.S. 1, 17-18 (1966); Ryko Mfg. Co. v. Nu-Star, Inc., 950
F.2d 714,718 (Fed. Cir. 1991)). In determining the level of ordinary skill in
the art, various factors may be considered, including the “type of problems
encountered in the art; prior art solutions to those problems; rapidity with
which innovations are made; sophistication of the technology; and
educational level of active workers in the field.” Inre GPAC Inc.,57 F.3d
1573, 1579 (Fed. Cir. 1995) (citation omitted).

We consider the asserted grounds of unpatentability in view of the
understanding of a person of ordinary skill in the art. See KSR Int’l Co. v.
Teleflex Inc., 550 U.S. 398, 399 (2007) (stating that obviousness is
determined against the backdrop of the scope and content of the prior art, the
differences between the prior art and the claims at issue, and the level of
ordinary skill in the art). Factual indicators of the level of ordinary skill in

the art include “the various prior art approaches employed, the types of

alleged that amendments made during prosecution of the patent madethe
disclosures of the priority applications at best the same as the *055 patent.
Pet. 6 (footnoteomitted). Once Petitioner made thisargument, Patent
Owner then had a burden of production to show in the Patent Owner
Preliminary Response how the challenged claims are supported in a pre-AlA
applicationandare not PGR-eligible. See,e.g., MylanPharms. Inc. v. Yeda
Research & Development Co. Ltd., PGR2016-00010, Paper 9 (PTAB Aug.
15, 2016). Patent Owner did not establish such support and this argumentis
now moot.
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problems encountered in the art, the rapidity with which innovations are
made, the sophistication of the technology involved, and the educational
background of those actively workingin the field.” Jacobson Bros., Inc. v.
U.S., 512 F.2d 1065, 1071 (Ct. Cl. 1975); see also Orthopedic Equip. Co. v.
U.S., 702 F.2d 1005, 1011 (Fed. Cir. 1983) (quoting with approval Jacobson
Bros.).

Petitioner contends that a person havingordinary skill in theart
(POSA) “at the timethe 055 was filed, had a Ph.D. in biochemistry, cell
biology, genetics, or arelated field, and 3-5 years of experience in the design
or development of transgenic plants including genomics, proteomics,
biochemistry, plant transformation and crop science, or the equivalent” and
that “[a]dditional graduate education could substitute for professional
experience, or significant experience in the field could substitute for formal
education.” Pet. 23 (citing Ex. 1003 1 16-18).

Patent Owner does not directly dispute Petitioner’s proposed level of
skill. PO Resp. 28. However, Patent Owner offers the testimony of Dr.
Christou, who observes that physical tasksinvolved in transgenic plant
production were routinely delegated to lab technicians with dexterity and
skill in working with small plant tissues, and who might have a bachelor’s
degree or less. Ex. 2012 59.

Patent Owner argues that Petitioner’sassessment of the skill level did
not include “any background in enzymology, including familiarity with
aK G-dependent dioxygenases, which was reflected in theart.” PO Resp. 29
(citing Exs. 1019, 1020, 2019, 2025, 2028). Patent Owner offersthe
testimony of Dr. Christou, who observesthat “a skilled artisan would have
generally possessed a Ph.D. in molecular biology, biotechnology, or
biochemistry, and 3-5 years of experience in the design or development of
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enzymes and enzyme variants as well as familiarity with aK G-dependent
dioxygenases.” Id. (citing Ex. 2011 (Bollinger Decl.) §72). Patent Owner
asserts that its proposed level of skill “corrects Petitioner’s failure to include
any backgroundin enzymology, including familiarity with aKG-dependent
dioxygenases, which was reflected in the art.” Id.

In summary, Patent Owner proposes that the skilled artisan would
have had three to five years of experience (or equivalent education) in the
design or developmentof enzymes and enzyme variants, including specific
familiarity with aK G-dependent dioxygenases, rather than experience (or
equivalent education) only in the design and development of transgenic
plants. However, neither Dr. Bollinger nor Patent Owner explains what
difference this additional direct experience would have providedto an
artisan with the skill level proposed by Petitioner, particularly when
Petitioner’s definition includes “experience in the design or development of
transgenic plants using ... proteomics” which would encompass enzymes,
which are proteins. Patent Owner cites to two referencessubmitted by
Petitioner as exhibits (Exs. 1019, 1020) and three of its own submission
(Exs. 2019, 2028, 2025) for the proposition that a “need for a background in
enzymology and familiarity with aK G-dependentdioxygenases is reflected
in the scientific literature from 2005-2006.” PO Resp. 29 (citing Ex. 2011
1 72). Beyond this generalized statement, Patent Owner hasprovided no
specific evidence or analysis to support this statement, and we declineto
review these cited exhibits in detail to attempt to ascertain Patent Owner’s
point.

Accordingly, we adopt Petitioner’s proposed definition as consistent
with the level of skill apparent in the cited priorart. Inany event, as Patent
Owner does not explain why its alternative definition would have any



PGR2023-00022
Patent 11,371,055 B2

bearing on the outcome of the present case, and as we discern no appreciable
difference in the parties’ definitions, our findings and conclusions would be
the same regardless of which definition were adopted.

C. Weightto Give Expert Testimony

Patent Owner argues that Dr. Silverstone lacks the requisite
experience to opine on the issues in thiscase. PO Resp. 31-33. Patent
Owner did not moveto exclude Dr. Silverstone’s testimony, but argues that
Petitioner’s challenge is “legally erroneous” for lack of “competent expert
testimony.” Id. at 31.

It is not necessary for an expert’s experience or expertise to precisely
match the artat issue. SEB S.A. v. Montgomery Ward & Co., 594 F.3d 1360,
1373 (Fed. Cir. 2010). However, one offering expert testimony must at least
have ordinary skill in the art to provide relevant and reliable testimony that
Is helpful to thefactfinder. Kyocera Senco Indus. Tools, Inc.v. ITC, 22
F.4th 1369, 137677 (Fed. Cir. 2022). “The Board has broad discretion to
assign weight to be accorded expert testimony.”” Consolidated Trial Practice
Guide 35 (available at https://www.uspto.gov/sites/default/files/documents/
tpgnov.pdf?MURL=). Dr. SilverstonehasaPh.D. in Plant Physiology and
over 35 years of experiencein plant physiology, biochemistry, molecular
biology and genetics. Ex. 1003116, 7. He hasdesigned, built,and
analyzed transgenicplants, including transgenic corn that expressed
constructed starch-degrading enzymes. 1d. §10. Dr. Silverstone has led
teams designing transgenic plants and consults on agricultural scientific
strategy. 1d.{112,13. Heis authororco-author of over 17 peer-reviewed
journal articlesinvolving plant biotechnology and crop improvement. Id.

f114. We find this level of skill to meet the qualifications for the level of

10
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skill in the art under the training and experience portion of the definition we
have adopted for purposes of this opinion (see § 11.B.), reproduced below:

Ph.D. in biochemistry, cell biology, genetics, or a related field,
and 3-5 years of experiencein the design or development of
transgenic plants including genomics, proteomics,
biochemistry, plant transformation and crop science, or the
equivalent” and that “[a]dditional graduate education could
substitute for professional experience, or significant experience
in the field could substitute for formal education.”

Pet. 23.

In reviewing Dr. Silverstone’s testimony, as well as the testimony
provided by the other experts in this proceeding, Dr. Bollinger and Dr.
Christou, we consider their opinions on the issues for which theyare
qualified to offer testimony, compare their opinions to the disclosures of the
prior art references and the challenged patent, and the entirety of the
evidence of record to weigh each part of their relative opinion testimony
separately. See Elbit Sys. of Am., LLCv. Thales Visionix, Inc., 881 F.3d
1354, 1358 (Fed. Cir. 2018) (“The [Patent Trial and Appeal Board
(‘PTAB’)] [1]s entitled to weigh the credibility of the witnesses.” (citation
omitted)); lcon Health & Fitness, Inc. v. Strava, Inc., 849 F.3d 1034, 1041
(Fed. Cir. 2017) (“To the extent [a party] challenges the PTAB’s factual
findings, ...the PTAB is permitted to weigh expert testimony and other
record evidence and, in so doing, rely on certain portions of an expert’s
declaration while disregarding others.”).

D. Claim Interpretation
We interpret a claim “usingthe sameclaim construction standard that
would be used to construe theclaim in a civil action under 35 U.S.C.
282(b).” 37 C.F.R. 842.200(b). Under this standard, we construethe claim

“in accordance with the ordinary and customary meaning of such claim as

11
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understood by one of ordinary skill in the art and the prosecution history
pertaining to the patent.” 1d.
The parties do not propose any specific claim constructions. See Pet.
23; POResp. Wedo not discernany termsthat are necessary to interpret to
reach our decision.
E. Alleged Lack of Enablement (claims 1-33)

In this section, we assess whether the disclosure of the *055 patent
Specification is sufficient to permit the ordinarily skilled artisan to make and
use transgenic plant cells comprising a recombinant polynucleotide that
encodes an AAD-12 protein with dual herbicide-degrading activity toward a
phenoxy auxin herbicide and a pyridyloxy auxin herbicide, and that follows
the general formula and additional limitations set forth in claims 1-33,
withoutundue experimentation. Pet. 36-60; PO Resp. 33-70; Reply 17-27;
Sur-reply 20-25.

1. Legal Standard

“Enablement requires that ‘the specification teach those in theart to
make and use the invention without undue experimentation.’” ldenix
Pharm. LLCv. Gilead Sci. Inc., 941 F.3d 1149, 1154 (Fed. Cir. 2019)
(quoting Inre Wands, 858 F.2d 731, 737 (Fed. Cir. 1988)). The factorsto be
considered when determining if undue experimentation is required to
practice the invention include: (1) the quantity of experimentation necessary;
(2) the amount of direction or guidance presented; (3) the presence or
absence of working examples; (4) the nature of the invention; (5) the state of
the prior art; (6) the relative skill of those in theart; (7) the predictability or
unpredictability of the art; and (8) the breadth of the claims. Wands, 858
F.2d at 737.

The Supreme Court has held:

12
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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 entireclass. Inotherwords, the specification must
enable thefull scope of the invention as defined by its claims.
The more one claims, themore onemust enable.

Amgenv. Sanofi, 143 S. Ct. 1243, 1254 (2023). A specification need not
“describe with particularity how to make and use every single embodiment
within a claimed class,” because, “[f]or instance, it may suffice to give an
example (or a few examples) if the specification also discloses ‘some
general quality. . . running through’ the class that gives it ‘a peculiar fitness
for the particular purpose.”” Id. at 1254-1255 (quoting The Incandescent
Lamp Patent, 159 U.S. 465,475 (1895)). “In some cases, disclosing that
general quality may reliably enable a person skilled to makeand use all of
what is claimed, not merely asubset.” Id. at 1255.
2. Analysis
In Petitioner’s view, “the 055 specification is too far removed from

any reasonable level of disclosure and is not a reasonable analog to the
Amgen fact pattem” because “Patent Owners here disclosed only two
sequences, differing by asingle amino acid at the N-terminus of the
sequence, of upto 2.4 x 101 species within the scope of the claim.” Pet. 38.
According to Petitioner, “the *055 patent discloses one order of magnitude
fewer embodiments for a genus approximately one hundred orders of
magnitude larger in size.” ld. (emphases omitted).

Petitioner further argues that the Wands factors “demonstrate that undue
experimentation would be requiredto practice the full scope of theclaimed
invention.” ld. at 37-38. Petitioner provides specific arguments for each of

the Wands factorsin its challenge to theclaims. Pet. 39-60; Reply 19-27.

13
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Patent Owner critiquesthat analysis. PO Resp. 46-66; Sur-reply 20-25. We
consider those factors below, but before doing so, we summarize
experimental evidence regarding AAD-12 protein variants produced by
Patent Owner during trial. Although thereasons that Patent Owner made
these proteins was not revealed,® the specific mutations and the resulting
changesto the herbicide-degradingactivity against 2,4-D and triclopyr that
were exhibited by the proteins provide valuable information for assessing
Patent Owner’s arguments that the’055 patent’s Specification sufficiently
guidestheordinarily skilled artisan in predicting whether a modified SEQ
ID NO: 2 at the lower (e.g., 85% identity level) would have retained dual
herbicide-degrading activity. We review the experimental evidence below,
then address the parties’ arguments regarding the Wands factors.
a) Patent Owner’s AAD-12 Experimental Proteins

Patent Owner produced twenty “[p]rotein sequences and analyses” that it

cited in a footnote after quoting an exhibit stating “[t]he comparison of

protein sequences is widely used to infer protein structure and function.”

3 Patent Owner’s counsel indicated that these proteins were not made for
purposes of this PGR. Rather, Petitioner stated that

The reason why these variants were produced is privileged.
Corteva had particular legal reasons for makingand testing
these particular sequences, and that was several years ago, well
before this proceeding began. But we did want to make sure
that the factsabout these sequences were able to be considered
by the parties’ experts in this case, and also by the Board here.

Tr.31:5-11. Upon further questioning, Patent Owner’s counsel stated
that the record did not contain evidence about whether Patent Owner
expected the mutationsto have —or not to have —the claimed dual
herbicide-degrading functionality at the time the mutations were
made. Id. at 38:7-20.

14
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See PO Resp. 81, n.1 (quoting Ex. 2026, 98; citing Exs. 2084-2095). Patent
Owner did not otherwise comment on these exhibits aside from Dr.
Bollinger’s cross-examination testimony at deposition, discussed below.

The experiments created “Variants of . . . || G
Ex. 2085, 2. Petitioner characterizes these documents as reflectingan
experimental comparison, J Il ¢ of the structure and function of “20
variantsof the wild type AAD-12 gene.” Reply 4 (citing Ex. 2085, 2, 5-7;
Ex. 2095, 3).

(1) I \/2riants
Exhibit 2089 indicates that Patent Own er |
.
I s follows:
- variant |
e
- variant 2 [
I

4 Patent Owner’s post-filing date experimental data regarding AAD-12
variants (Ex. 2092, 1), can be used to demonstrate that its claims were not
enabled as of the time of the invention. See Inre Wright, 999 F.2d 1557,
1562, 27 USPQ2d 1510, 151314 (Fed. Cir. 1993) (finding that an article
published five years after the filing date of the application adequately
supported the examiner’s position that the physiological activity of certain
viruses was sufficiently unpredictable such that a person skilled in the art
would not have believed that the success with one virus and one animal
could be extrapolated successfully to all viruseswith all living organisms,
and finding the claims not enabled).
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- variant 3 [
- variant 4
- variant 5 [

-
Ex.2089 at 1.

(2) I \/3riants

Exhibit 2089 also indicates that Patent Owner modified residues in

variants 620 to create variants with ||
I . b
of the AAD-12 motif (i.e., Hios, D110, T13s, H262, R273).> See Ex. 2089. Each
of these variants also |
Il as recited in the challenged claims. 1d. (e.g., I

I ) | other words, each of variants 6-20

falls within the scope of claim 1.

> Claim 1 recites that the AAD-12 motif has the general formula of
HX109D(X)111-134 T(X)136-261H(X)263-272R, wherein

X109 represents asingle aminoacid at position 109, relativeto
the sequence of SEQ ID NO: 2;

(X)111-134 represents a sequence of 24 amino acids;
(X)136-261 represents a sequence of 126 aminoacids; and
(X)263-272 represents a sequence of 10 amino acids.

Ex. 1001, 125:2-18.
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(3) Experiments and Relevant Results

The experiments included assessing expression, solubility, and
absorbance of the proteins (e.g., Exs. 2084, 2085, 2094, 2095), confirming
sequences of the various wild type and mutant proteins (e.g., Exs. 2086,
2087, 2089), colorimetric and lysate purification assays (e.g., Exs. 2088,
2090, 2091), and functional assessment (e.g., Ex. 2092). This last
experiment hasdirect significance to this proceeding, as Patent Owner used
the experimentto assess the ability of certain of the mutant AAD-12 proteins
to degrade herbicides 2,4 D and triclopyr (i.e., a phenoxy auxin herbicide
and a pyridyloxy auxin herbicide as recited in the challenged claims). Ex.
2092,

Reproduced below are two charts from Exhibit 2092 reportingthe
results of Patent Owner’stesting of the mutant AAD-12 proteins’ ability to
degrade herbicides 2,4 D and triclopyr.
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The first chart above showsthe results of Patent Owner’s testing of certain
mutant AAD-12 variants’ ability to degrade 2,4 D. Ex. 2092, 6. The second
chart above shows the results of Patent Owner’s testing of certain mutant
AAD-12 variants’ ability to degrade triclopyr. Id. at 8.

In summary, all tested variants were able to degrade 2,4 D, and six
variantscould also degrade triclopyr.® Id. Notably, motifvariants 3and 5
retainedthe ability to degrade both herbicides despite | N
I 2nd 75% of the variants tested lacked the ability to degrade both

herbicides despite G
I - C. 2092, 6, 8;

® In evaluating herbicide-degradingactivity, we note that the claimsdo not
specify a level of activity. See Ex. 1001:1251-127:26; seealso Tr. 11:25—
12:13; PO Resp. 60 (“the claims do not require any particular level of dual
herbicide-degrading activity—one would just need to not entirely destroy the
enzymatic function of SEQ ID NO: 2” (citing Ex. 2011 1 135).
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b) Analysis of The Wands Factors

(1) Nature of the Invention, Level of Skill in the Art, and Unpredictability of
the Art

Claims 1-33 are drawn to transgenic plant cells comprising a
recombinantpolynucleotide that encodes a protein havingat least 85%
sequence identity to SEQ ID NO: 2, an AAD-12 motif structure, and that
exhibitsherbicide-degrading activity toward a phenoxyauxin herbicide and
a pyridyloxy auxin herbicide. Ex. 1001,125:1-127:4. Claim 2 specifies
that the sequence identityto SEQ ID NO: 2 is at least 90%. Id. at 125:19—
21.

The claimed invention, according to Dr. Silverstone, Petitioner’s
witness, is within the complexand unpredictable field of engineering
enzymes for herbicidetolerance where activity in vitro may not correlate to
activityinvivo, as shown by the 055 patent disclosure. Pet. 56 (citing EX.
10039 71-77,80). An ordinarilyskilled artisan would have expected that
many variablescould affect expression of a transgene, preventing prediction
of behavior and requiring observation once a transgenic plantis generated,
particularly because, as the 055 patent examples make clear, protein
expression varies between transgenic lines. Id.at 57 (citing Ex. 1003 {{ 74,
76, 77). Petitioner asserts that, as of March 24, 2017, prediction of enzyme
function and substrate specificity was not possible based on the amino acid
sequence and was unpredictable, as Patent Owner declared during
prosecution, resulting in a need for extensive testingto observe experimental
results. Pet. 58 (citing Ex. 1010 1 9-10; Ex. 1003 { 52).
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According to Dr. Bollinger, Patent Owner’s witness, enzymes having
85% or higher sequence identity “are presumed to be essentially the same
enzymewith the same function,” a concept that is disclosed in the *055
Specification. PO Resp. 4748 (citing Ex. 2011 117-118). Dr. Bollinger
states that the AAD-12 motif, with its fixed spacing, “further narrows the
scope of the claims by requiring a fixed active site, rather than permitting
modifications to the required residues or their spacing.” Id. at 48 (citing Ex.
201197 1109.

On reply, Petitioner points to Patent Owner’s AAD-12 experimental
variantsas evidence that the AAD-12 motif, fixed spacing, and sequence
identity do not constitute a structure-function correlation. Reply 1 (citing
Exs. 2084-2095; Ex. 1045 (Silverstone Reply Declaration)). Dr. Silverstone
states that “none of the” altered proteins “were changed to proline,” and
were not “located at a position that Elkins identified as havinga secondary

structure.” Ex. 104599110, 11. Dr. Silverstone compares the dual herbicide-

degrading function of variants 17 and 19, |
e
I /0 118, 13. Variant 19 differs from variant
.
T
I - D:. Silverstone states [t]hese

six positions do not occur at any of the 57 positions that Dr. Bollinger
identified in Figure 2 of the 055 patent as “strictly conserved” or
“somewhat conserved.” Id. § 13 (citing Ex. 2011 {1 125-126)).

Patent Owner respondsthat all mutations to the AAD-12 motif
residues were “deleterious to function” as Dr. Bollinger testifiedwould have

been expected, and that one entirely cancelled degradation activity,
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supporting that the AAD-12 motif is correlated to function. Sur-reply 16
(citing Ex. 2011 1 56).

(2) The State of the Prior Art

Although the prior art “identifies AAD-12 as an enzyme capable of
degrading both phenoxy and pyridyloxy auxin herbicidesin vitro and, in
some plant species, invivo,” the prior art does not identify the key structural
featuresof the enzyme responsible for its function. Pet. 52 (citing Ex. 1003
11 65-70). The art “also demonstrates that the wide array of activities
catalyzed by the a-ketoglutarate dioxygenase superfamily of enzymes do not
include other enzymesknown to degrade pyridyloxy auxin herbicides” but
rather demonstrates that enzyme function is largely unpredictable, even
among enzymes in the samefamily. Id. at 54 (citing Ex. 1003 {{ 48, 65—
70). Petitioner pointsto the herbicide-degrading testing results of Patent
Owner’s AAD-12 variants as evidence that the AAD-12 motif, fixed
spacing, andsequence identity do not constitute a structure-function
correlation andthus could not guide the artisan sufficiently to avoid undue
experimentation. Reply 1 (citing Exs. 2084—2095).

Patent Owner, through Dr. Bollinger, describes that “by 2005-2006,
skilled persons routinely predicted enzyme function based on sequence
similarity to enzymes whose function had been experimentally determined.”
PO Resp. 11 (citing Ex. 2011 1 35-39; Ex. 2032, 779-80; Ex. 2033, 1712;
Ex. 2034, 259). Dr. Bollingerstates that “aKG-dependent dioxygenasesare
generally defined by their consensus motif, which isa simple way to identify
theiractive sites.” Id. at 14 (citing Ex. 2011 11 62, 71). Dr. Bollinger states
that skilled artisans at the time knew howto maintain function in enzyme

variants, including by maintaining sequence identity, maintaining active site

21



PGR2023-00022
Patent 11,371,055 B2

residues, andrelyingon sequence comparisons with related enzymes to
identify residues that could be substituted without loss of function. Sur-
reply 2 (citing Ex. 2011 §144-57, 123-128, 160-161).

The critical inquiry is whether the Specification’s disclosure of the
AAD-12 motif, with its fixed spacingand the requirement to maintain at
least 85% sequence identity to SEQ ID NO: 2, would have guided the
ordinarily skilled artisan to a selection of amino acid sequences sufficient to
attain the full range of claimed sequence identity while retaining dual
herbicide-degrading activity. Petitioner contends that an ordinarily skilled
artisan would have understood that it was not known at the time which of
AAD-12’s92amino acids bindto 2,4-D or triclopyr, which are exemplary
phenoxyand pyridyloxy herbicides described in the 055 patent, but that the
AAD-12 motif’s five residues bind instead to alphaketoglutarate and to iron.
Reply 3 (citing Ex. 1001, 2:45-54, Tables 10, 11, 13, 18, 19, 28; Ex. 1043
(Bollinger Deposition), 32:16-33:2, 33:16-34:1; 37:22-24, 38:21-23, 39:8—
14).

(3) The Breadth of the Claims, Lack of Guidance, and Absence of Working
Examples

“The potential scope of the claims is extremely broad, covering up to
2.4 x 10 different amino acid sequences” and allows for the use of such
amino acid sequences in any plant. Pet.59 (citing Ex. 1003 {{ 78-80, n.1).
The Specification has twenty-four examples, twenty-two of which are
directed towarda series of in vitro and in vivo steps, namely making
candidate polynucleotides, cloningthem intoa vector, introducing the
polypeptidesinto plants through transformation, growing the plants, and
then harvestingand analyzingthe plant tissue. See Ex. 1001, 56:40-62:67.

22



PGR2023-00022
Patent 11,371,055 B2

Two examples disclose transgenic plant cells made using two individual
recombinantpolypeptides, AAD-12 (SEQ ID NO: 2) and a polypeptide with
a single amino acid changed, such that the polypeptide is 99.3% identical to
AAD-12. Id. at 35:8-23 (describing a “plant-optimized” version of SEQ ID
NO: 2, encodedas SEQ ID NO: 4). “The 055 patent’s experimental studies
are limitedto testing SEQ ID NO: 4 and “in vivo experiments testing some
properties of the same in seven species of transgenic plants”but “the ability
of the transgenic plants to enzymatically degrade both a phenoxyand a
pyridyloxy auxin herbicide was not even described for all seven species of
transgenic plants that are described.” Pet. at 49-50 (citing Ex. 1001, 47:4—
102:49; Ex. 1003 {1 53, 80-82).

There are no examples or other disclosure in the Specification
describing polypeptides falling within the scope of the claims for the range
of 85-99.3% sequency identity while preserving dual-herbicide degrading
activity, or guidance “as towhich of the upto 2.4 x 10! aminoacid
sequences encompassed by the claims would exhibit aryloxyalkanoate
dioxygenaseactivity wherein said activity enzymatically degrades a
phenoxyauxin herbicide and a pyridyloxy auxin herbicide.” Pet. 46 (citing
Ex. 1003 §f 79-85). The Specification describes work done on sdpA from
Delftia acidivorans (SEQ ID NO: 2) and on the broad family of a-
ketoglutarate dependent dioxygenases, which provides only “conserved
active site residues and the numbers of aminoacids around and between
them, as disclosed in the ‘AAD-12 motif.”” Id. at 47 (citing Ex. 1001, 5:48—
51,35:11-13; Ex. 1003 11 48, 79, 84, 90). Specifically lacking, Dr.
Silverstone states, is guidance identifying structural elements or

identification of aminoacids that conferthe ability to degrade both phenoxy
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and pyridyloxy auxin herbicides and how mutations to the sequence might
impact that ability. Ex. 1003 {1 42-50, 79-85, 92.

Dr. Bollinger states that the guidance provided by the Specification is
“significant” and would have allowed a skilled artisan to routinely make
AAD-12 enzymes that retain their dual herbicide-degrading function. Ex.
20119 122. Dr. Bollingercites the Specification’s disclosure that variants
should retain high identity to SEQ ID NO: 2 as consistentwith studies
establishing “minimum thresholds for sequenceidentity-based conservation
of function.” 1d. §123 (citing Ex. 2028, 586); Ex. 2019, 877. The
Specification also provides “structural guidance” by disclosingthe AAD-12
active sites and citing the related TauD crystal structure, which has 3D
information about conserved 3D structures, as well as sequence alignment of
TauD with AAD-12 (SEQ ID NO: 2). Id. 124 (citing Ex. 1001, 11:1-14,
20:23-24, Figure 2; Exs. 2014-2017; Ex. 2022,5190 (Figure 5)). Figure?2
of the ’055 patent comparesthe sequences of AAD-12 to those of four
related aKG-dependent dioxygenases, highlighting their conserved residues
using shading. 1d. 1125 (citing Ex. 1001 Figure2). The shaded residuesare
“presumptively structurally and functionally important, and thus skilled
artisanswould typically avoid making substitutions at those positions or
would make substitutions to residues of similar side-chain structure.” Id.
Figure 2, annotated below by Dr. Bollinger, shows “strictly conserved
residues” (identified by green arrows) across these four related aK G-

dependent dioxygenases.
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Figure 2 above is annotated by Dr. Bollinger to show “strictly conserved
residues” (identified by green arrows) across these four related aK G-
dependent dioxygenases. See Ex. 20111126 (Ex. 1001, Figure 2,
annotated). Dr. Bollinger identifies additional residues that are “not strictly
conserved” across the sequences but “but have been shown to tolerate
conservative changes to similaraminoacids.” Ex. 20119 126 (Ex. 1001,
Figure 2, annotated). Dr. Bollinger states that a skilled artisan would have
understood “that theseresidues may be preferentially left unsubstituted or
conservatively substituted.” Id. The unshaded residues “would likely
toleratea broader range of amino acid substitutions, particularly when
overall sequence identity is kept at 85% or higher.” Id. §127. In addition,
the Specification discloses that overall surface charge distribution and steric
bulk should be considered when substituting proteins. Id. § 128 (citing Ex.
1001, 22:11-24, 28:57-60. The Specification cites techniquessuch as
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directed evolution and exemplary assays to assist the skilled artisan in
evaluating the activity of variants in a high-throughput manner, and suggests
use of the SIFT database to “predict[] whether an amino acid substitution
would affect protein function by considering the position at which the
change occurred and the type of amino acid change.” Id. 1 54, 129 (citing
Ex. 1001, 28:54-29:10, 29:43-30:9, 45:50-48:59; Ex. 2044, 3812).

(4) The Quantity of Experimentation Required

Petitioner asserts that reaching the full scope of the claims “would
require thetesting of all proteins comprising an amino acid sequence having
at least 85% sequence identity with SEQ ID NO: 2 and an AAD-12 motif
having the general formula of: HX109D(X)111-134 T(X)136-261H(X)263-272R t0
determine whether they had aryloxyalkanoate dioxygenase activity as
claimed.” Pet. 39. AsSEQ ID NO: 2 is 292 amino acids in length, “a
protein comprising an amino acid sequence having at least 85% sequence
identitywith SEQ ID NO: 2 can includeup to 43 mutations.” Id. (citing Ex.
1001, 109-110; Ex. 1003 1 80 n.1). Petitioner asserts that, “becausethe
claimed ‘AAD-12 motif’ comprises only 5 conserved aminoacids, the
mutations may be made at any of 286 positions in the sequence, accounting
for the ‘start’ codon encoding methionine.” Id. at 40 (citing Ex. 1001, Claim
1; Ex. 1003 180 n.1). Inview ofthis, Petitioner asserts that “[t]he broad
claim allows for upto 2.4 x 10 aminoacid sequences that fall within the
claims but without any meaningful disclosure as to whether or why such
would in fact work.” Id. (citing Ex. 1003 1180-82, n.1). Petitioner argues
that “it would be nearly impossible to reliably predict whether any other
sequence within the scope of the claim would work™ because “the *055

patent only structurally defines the genus based on 85% sequence identity to
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SEQID NO: 2 and the presence of the ‘AAD-12 motif.”” 1d. (citing EX.
1001, claim 1; Ex. 1003 1 78-79).

Petitioner argues that the challenged claim’s function of exhibiting
aryloxyalkanoate dioxygenase activity to degrade phenoxy auxin and
pyridyloxy auxin herbicideswould have required each amino acid sequence
“to be experimentally analyzed in vitro for its ability to enzymatically
degrade a phenoxy auxin herbicide and a pyridyloxy auxin herbicide.” Id. at
40-41 (citing Ex. 1003 189-90). According to Petitioner, “this testing
would be exceedingly time-consuming, laborious, expensive, and
unpredictable” and “even the identification of species exhibiting the desired
enzymatic activity could not reliably predict whether that enzymatic activity
would be maintained in transgenic plants of interest.” Id. at 41 (citing Ex.
1003 1 86-91). Petitioneridentifies additional barriers, such asthe
unpredictability for thetranslation of in vitro expression and activity to in
vivo expression and activity, the need for optimization of experimental
conditions, and the need to repeat the experiment in multiple plant varieties.
Id. at 42-43 (citing Ex. 1003 11 86-93).

Petitioner asserts that “the *055 patent proposesno more than a
hypothesis that any protein having at least 85% sequence identity with SEQ
ID NO: 2 and an ‘AAD-12’ motif” mayhave the claimed activity, andthere
would be undue experimentation because “all amino acid sequences falling
within thescope of the claimswould have to be meticulously tested over a
period of years for activity with both phenoxy and pyridyloxy auxin
herbicides, and further for activity in each species of plants.” 1d. at 49
(citing Ex. 1003 11 42-50, 79-85).

Patent Owner’ssecond witness, Dr. Christou, maintains that it would

not have required undue experimentation for the ordinarily skilled artisan to
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produce transgenic plants and cells because the 055 patent discloses
“several exemplary expression vectors” for use, examples of generation of
seven species, the AAD-12 gene sequences are disclosed, andthe techniques
were well known by such artisans. Ex. 2012 1113-14. We note thatDr.
Christou’s testimony addresses the issue of creation of transgenic plants and
cellsissue generally, and does not specifically address the level of
experimentation that would have been required to produce transgenic plants
and cells with approximately 85% sequence identityto SEQ ID NO: 2 that
retained dual herbicide-degrading activity.

Dr. Bollinger states that “a skilled artisan would have generally
expected enzymes having at least 85% sequence identity to SEQ ID NO: 2 to
possess the dual herbicide-degrading activity of AAD-12.” Ex. 2011 § 94.
Dr. Bollinger believes the quantity of experimentation to make such a
protein was not undue in light of “the guidance provided in the *055 patent,
how skilled artisans made enzyme variants in 2005-2006, and how quickly
and routinely enzyme variants were made and evaluated for function.” Id.
1132. The 055 patentinventors had already done the work to guide a
skilled artisan “directly to a narrow range of sequences where conservation
of function is expected.” Id. §134.

In response, Dr. Silverstone performed a SIFT alignment of the five
amino acid sequences in Figure 2 of the 055 patent, which Dr. Bollinger
agreed in deposition would be useful in identifying which natural amino
acidswould be tolerated if substituted. Ex. 1045116 (citingEx. 1043
(Bollinger Deposition) 159:22-160:7). Dr. Silverstone stated that
SIFT predicts that over half of the amino acids would tolerate substitutions
by 17 or more amino acids, meaning 153 amino acids couldeach be
substituted by 17 or more amino acids. Id. 1 16-17. Dr. Silverstone
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calculated a conservative estimate of the potential variations and states “If a
POSA only examines the potential substitutions among the 153 positions
that can tolerate the most changes, 17-19 aminoacids, for 85% homology
(thatisupto43changes), there are still at least 1.23 x 10°¢ different
proteinsthat fit these criteria.” 1d. §17.

Petitioner argues that Patent Owner’s experimental evidence produced
by Patent Owner during trial “emphasizes the absence of a structure-function
correlation” and supports Petitioner’s argument that extensive testing would
be required to achieve the broad claim scope. Reply 1 (citing Exs. 2084—
2095). Petitioner notesthat motif variants 3 and 5 retained the ability to
degrade both herbicides despite || . 2d 75% of the
variantstested lacked the ability to degrade both herbicides despite
|
I < 2092, 6, 8; Ex. 2089.

Petitioner cites deposition testimony from Dr. Bollinger in which Dr.
Bollinger’s predictions about which variants would be expected to retain the
claimed dual herbicide-degrading ability were incorrect. See Ex. 1043
(Bollinger Deposition) 170:7—22 (changing position 135 from T to F would
be “Too bulky”);id., 168:21-169:23 (K G binding “would be compromised
at multiplelevels” by changing position 273 from R to A).

Patent Owner respondsthat Petitioner has not identified any enzyme
within 85% sequence identity to SEQ ID NO: 2 that “catalyzes a different
reaction or is in a different enzyme family” and thus has not shown a lack of
correlation to dual herbicide-degrading function. Sur-reply4-5. Patent
Owner states that each of the eight tested AAD-12 variants “had amino-acid
substitutions that deviated from the *055 patent’s guidance.” Id. at 10, citing
Ex. 1045 (Silverstone Reply Declaration) 9 6, 13, App’x A. Patent Owner
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states that “because multiple substitutions in the AAD-12 variants deviated
from the specification’s guidance, Petitioner’s reliance on these variants is
fundamentally flawed.” 1d. at 12. Patent Owner further argues that
Petitioner’s statements about Dr. Bollinger’s testimony mischaracterize the
testimony and fail to articulate the underlying assumptions posed to Dr.
Bollinger in deposition. Id.at 13-14.

(5) Weighing the Wands Factors

Of the Specification’s twenty-four examples, only two of those
examples provide embodiments, both of which have over 99% identity to
SEQID NO: 2. Theordinarilyskilled artisan is thus left to other guidance
In the Specification and theartisan’s own knowledge when attemptingto
make an embodiment with between 85-99% identityto SEQ ID NO: 2. The
guidance as identified by Patent Owner and its witnesses consistsof the
protein sequence alignmentin Figure 2 of the 055 Specification, andthe
“established protein engineering principles” described above. Patent Owner
submitsthatan ordinarily skilled artisan would have been able to use this
guidance to practice the entire scope of the claims.

We disagree. Theexperimental data produced by Patent Owner, taken
in conjunction with the testimony of Dr. Bollinger and Dr. Christou, show
that the information provided by the *055 Specification and working
examples fail to provide guideposts that would have illuminated a path
toward embodiments at the 85% sequence identity level. In thisregard, we
are persuaded by three findings from Patent Owner’s experimental results, as
shown in Exhibit 2092:

(1) Variants 3and 5, each G
I
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T
I EX. 2092, 6.

(2) 75% of the variants tested
T
-
I Ex 2092, 8.

(3) Variants 17 and 19 differ at | D A
-
|

B £< 10451 13. Thesesix positions are not
any of the 57 identified by Dr. Bollinger as either “strictly” or

“somewhat” conserved in Figure 2 of the *055 patent. Yet, variant
17 retains dual herbicide-degradingactivity while variant 19 does
not.

See Ex. 2092, 6, 8.

On thisrecord we do not agree that an ordinarily skilled artisan would
have understood how to make the full scope of polypeptides fallingwithin
the scope of the claimswhile retaining dual herbicide-degrading activity.

Dr. Bollinger testified in his opening declaration that a skilled artisan would
have predicted that at or above the claimed threshold of at least 85% identity
to SEQ ID NO: 2, the tertiary structure of a given enzymewouldalso be
sufficient to maintain the function of degrading phenoxy auxin and
pyridyloxy auxin herbicides. Patent Owner’s own experimental evidence
shows thisto be incorrect for certain polypeptides having | N
|
B Ex 2092, 8. Weare thus not persuaded that conservation of
enzyme function based on high identity to SEQ ID NO: 2 and maintenance
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of the AAD-12 structure is a “common quality running through the genus”
thatis sufficient under Amgen to enable one of ordinary skill in theart to
make and use the claimed invention. See Amgen, 598 U.S. at 611
(disclosing a “general quality . . . running through” the genus that providesa
“fitness for particular purpose” reliably enables a skilled artisan to makeand
use the claimed invention).

While it may have been possible for a skilled artisan to make certain
polypeptideswith these characteristics using the guidance provided in the
Specification and the methods known by an ordinarily skilled artisan,
practicing the full scope of the claimed polypeptides would fall outside
routine experimentation. Wherethe Specification tellsthe artisan to
conserve certain aminoacids, the remaining population of potentially
substituted amino acids is significant. Even taking all of Dr. Bollinger’s
testimony into accountregarding the guidance provided in the ’055 patent
Specification, certain of Patent Owner’s experimental evidence does not
reconcile with that guidance. The central problem with Patent Owner’s
position isthat any dual herbicide-degradingactivity falls within the claim
scope, but Patent Owner has not disclosed more than general indications of
which amino acids mightbe involved in creating such activity despite
claiming a broad swath of highly identical polypeptides. The Specification
includesno disclosure that explains howone may reliably distinguish
sequences that will result in polypeptides retaining dual herbicide-degrading
activity short of preparing the polypeptides andtesting their activity in the
various scope of plant cells that fall within the scope of the claims.

As explained above, the art of transgenic plant cells is complex and
unpredictable, particularly in seekingto translate in vitro results to invivo
activity. Where an ordinarily skilled artisan would have understood how to

32



PGR2023-00022
Patent 11,371,055 B2

create certain polypeptides falling within the claim scope by following the
guidance in the Specification of the ’055 patent, the artisan would not have
been expected to resolve, without additional guideposts, the specific amino
acids involved in retaining dual herbicide-degrading activity as sequence
identity decreased from 99% identity to SEQ ID NO: 2, absent undue
experimentation. Patent Owner’s counterview that ascertaining the range of
polypeptides could be achieved through an exercise of ordinary skill in the
art, without undue experimentation, is untenable. Onthisrecord,the
Specification does not enable claims 1-33.

F. Alleged Lack of Written Description (claims 1-33)

As discussed above, we determine that Petitioner has carried its burden
of showingthat it ismore likely than not that the challenged claimsare not
enabled. Because these determinations are dispositive, we need not reach
Petitioner’s written description arguments for these claims. See SAS Inst.
Inc.v. lancu, 138 S. Ct. 1348, 1359 (2018) (holding that a petitioner “is
entitledto a final written decision addressing all of the claims it has
challenged”); Bos. Sci. Scimed, Inc. v. Cook Grp. Inc., 809 F. App’x 984,
990 (Fed. Cir. 2020) (nonprecedential) (agreeing that “[t]he Board has
discretion to decline to decide additional instituted grounds once the
petitioner has prevailed on all its challenged claims.”).

I11. CONCLUSION’
Petitioner has demonstrated by a preponderance of the evidence that
claims 1-33 are unpatentable for lack of enablement. In summary:

" Should Patent Owner wish to pursue amendment of the challenged claims
In a reissue or reexamination proceeding subsequentto the issuance of this
decision, we draw Patent Owner’s attention to the April 2019 Notice
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Claims 35 Reference(s)/Basis Claims Claims
U.S.C.8§ Shown Not shown
Unpatentable | Unpatentable
Lack of 1-33
133 112(2) Enablement
Lack of Written
1-33 112(2) Description
Overall 1-33
Outcome
IV. ORDER

In consideration of the foregoing, it is hereby:

ORDERED that claims1-33 of U.S. Patent No. U.S. Patent No.
11,371, 055 B2 are proven unpatentable;

FURTHER ORDERED that, becausethis Decision is final, a party to
the proceedingseekingjudicial review of the Decision must comply with the

notice andservice requirements of 37 C.F.R. §90.2.

Regarding Options for Amendments by Patent Owner Through Reissue or
Reexamination During a Pending AIA Trial Proceeding. See 84 Fed. Reg.
16,654 (Apr. 22, 2019). If Patent Owner chooses to file a reissue application
or a request for reexamination of the challenged patent, we remind Patent
Owner of its continuing obligation to notify the Board of any such related
matters in updated mandatory notices. See 37 C.F.R. §42.8(a)(3), (b)(2).
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