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Claim Construction Cannot Save a Modified Gene Invention
Claimed with a Scientifically Debatable Biological Mechanism:
A Lesson from Bayer CropScience AG v. Dow AgroSciences
LLC, 728 F.3d 1324 (Fed. Cir. 2013)

By PING-HSUN CHEN

AYER CROPSCIENCE AG owns U.S. Patent No.
6,153,401, which claims a genetically modified
plant that incorporates a #fdA gene.' Because of the
product of this gene, the plant can resist a weed her-
bicide, 2,4-dichlorophenoxyacetic acid (2,4-D).2
The biological action associated with the #fdA
gene is degradation of 2,4-D into 2,4-dichlorophe-
nol (2,4-DCP) by an enzyme encoded by the #fdA
gene.” This enzyme was mistakenly known as a
“monooxygenase” among the scientific community
when Bayer was developing the invention.*
“Monooxygenase” means that an enzyme cata-
lyzes a reaction involving an oxygen molecule
wherein one oxygen atom is incorporated into water,
whereas the other oxygen atom is incorporated into
a product other than water.’ Early in the project,
Bayer’s researchers knew only that the enzymatic re-
action performed by the product of a #fdA gene creates
an unstable, hydroxylated 2,4-D, which is then
decomposed into two compounds, 2,4-DCP and
glyoxylate.® Although not knowing where the second
oxygen atom ended up, the team believed that “mono-
oxygenase” was the correct term for describing the in-
vention.” So when the application was filed in 1989,
Bayer used “monooxygenase” to describe the biolog-
ical activity of the product of a #fdA gene.® However,
in 1993, two researchers published an article showing
that “dioxygenase” was the correct term.” “Dioxyge-
nase” means that enzymes catalyze a reaction where
an oxygen molecule is involved and both oxygen
atoms are incorporated into products other than
water.'® Because the experiment of the 1993 article
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demonstrated that the second oxygen atom becomes
carbon dioxide, the scientific community began to re-
alize that the enzymatic reaction initiated by a dad
gene is a dioxygenase.'" After noticing the 1993 arti-
cle, Bayer did not amend the specification or claims.'?
In 2000, the ‘401 patent was issued."

In December 2012, Bayer initiated a lawsuit
against Dow AgroSciences LLC and asserted that
Dow’s Enlist E3™ soybean seeds infringe the ‘401
patent.'* Claim 1 of this patent was a representative
claim and reads as follows:

1See Bayer CropScience AG v. Dow AgroSciences LLC, 728
§.3d 1324, 1325 (Fed. Cir. 2013)(hereinafter Bayer II).

1d.

’Id.

*Id. at 1326.

°Id.

°ld.

'Id.

¥1d.

°Id. (quoting the article written by Fumiyasu Fukumori and
Robert P. Hausinger [see footnote 11]).

14,

d. (quoting Fukumori F, Hausinger RP. Alcaligenes eutro-
phus JMP134 “24-dichlorophenoxyacetate monooxygenase”
is an o-ketoglutarate-dependent dioxygenase. J Bacteriol
1993;175:2083-2085; available at www.ncbi.nlm.nih.gov/
]{)mc/articles/PMC204309/pdf/jbacter00049—0229.pdt)

2See Bayer II, 728 F.3d at 1326.

Pla.

YSee id. at 1327; see also Dow AgroSciences, Dow Agro-
Sciences Wins Second Case Brought by Bayer CropScience
Involving Enlist™ Technology, Oct. 8, 2013. Press release;
available at http://newsroom.dowagro.com/press-release/dow
-agrosciences-wins-second-case-brought-bayer-cropscience
-involving-enlist-technolog#sthash.QdgFwFOT.dpuf (last
visited June 26, 2014).
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A recombinant gene, comprising a DNA se-
quence encoding a polypeptide having the bio-
logical activity of 2,4-D monooxygenase
which is capable of being expressed in a
plant, operably linked to a heterologous pro-
moter capable of promoting the expression in
a plant of a structural gene operably linked
thereto.'? [Emphasis added.]

Claim 1 does not recite “a tfdA gene,” which is de-
scribed in the ‘401 patent, but it uses “a polypeptide
having the biological activity of 2,4-D monooxyge-
nase” to describe “a tfdA gene.” So, Claim 1 covers
more than what was actually invented. On the other
hand, Dow’s seeds do not include a #fdA gene, but
they have aad-1 and aad-12 genes, which create en-
zymes causing a dioxygenase of 2,4-D.'®

The limitation at dispute was “biological activity
of 2,4-D monooxygenase.”!” “2,4-D monooxyge-
nase” was scientifically wrong because the enzymatic
reaction should have referred to “dioxygenase.”'® If
the “biological activity” limitation had recited “bio-
logical activity of 2,4-D dioxygenase,” the ‘401 pat-
ent would have covered Dow’s seeds because Claim
1 does not specify a particular gene that triggers
“dioxygenase.” Unfortunately, the use of “monooxy-
genase” made Claim 1 unable to cover Dow’s seeds.
Nonetheless, to establish infringement, Bayer con-
strued the “biological activity” limitation to mean
“[t]he biochemical (enzymatic) conversion of 2,4-D
into 2,4-DCP through the cleavage of the side chain
of 2,4-D” or, alternatively, “a polypeptide having
the biological activity of bringing about the cleavage
of the side chain of 2, 4-D.”' Bayer’s claim interpre-
tation was broad enough to cover “dioxygenase” as
well as Dow’s seeds.”

The district court rejected Bayer’s claim construc-
tion and adopted Dow’s version: “the biochemical
reactions that occur and the reaction products that
form, in a biological system in the presence of a 2,
4-D monooxygenase enzyme and 2,4-D.”*" Follow-
ing Dow’s version, among other things, the district
court held a summary judgment of non-infringement
in favor of Dow.*? Bayer then appealed to the Federal
Circuit, which affirmed the district court’s construc-
tion and summary judgment of non-infringement.**

This article is intended to explore the unique sit-
uation occurring in Bayer II** where an applicant
invents something while using incorrect terms to
describe the invention because she is misled by
the scientific community. The claimed subject was
scientifically true at the time of filing, but became
scientifically false by the time of infringement.

This article begins by discussing the risk of
claiming a debatable enzymatic reaction. Because

the disputed claim focuses on an enzymatic reaction
rather than the product made by such a reaction,
Bayer handed the fate of its patent to the uncertainty
of science. Second, this article analyzes the claim
construction conducted by the Federal Circuit. An
alternative construction is proposed to save Bayer
from not being able to protect its own product by
its patent. Third, this article discusses how to fix a
scientific mistake when the application is pending.
Last, this article examines whether claiming a
genus to cover a species is possible in the context
of monooxygenases and dioxygenases.

CLAIMING A DEBATABLE ENZYMATIC
REACTION

Development of U.S. Patent No. 6,153,401

Before the application for the ‘401 patent was
filed, the bacterium Alcaligenes eutrophus was
known to degrade 2,4-D through a monooxygenase
encoded by a tfdA gene.”> When Bayer was devel-
oping the patented plant, one inventor, Dr. Wolf-
gang R. Streber, conducted an experiment
showing that classifying a #fdA gene-initiated en-
zyme as a monooxygenase was incorrect.”® Bayer
chose not to fully investigate the scientific truth

5See Bayer CropScience AG v. Dow AgroSciences LLC,
2012 WL 4498527, at *3 (D. Del. Sept. 27, 2012) (emphasis
added) [hereinafter Bayer I].

1See Bayer II, 728 F.3d at 1327.

Id.

8ee Bayer I, 2012 WL 4498527, at *2.

“Bayer I at *3

20See Bayer II, 728 E.3d at 1330.

2 Bayer I, 2012 WL 4498527, at *3.

2[d. at *8.

BSee Bayer 11, 728 F.3d at 1325.

*Bayer CropScience AG v. Dow AgroSciences LLC, 728
F.3d 1324 (Fed. Cir. 2013).

BSee, e.g., Streber WR, Timmis KN, Zenk MH. Analysis,
cloning, and high-level expression of 2,4-dichlorophenoxy-
acetate monooxygenase gene tfdA of Alcaligenes eutrophus
JMP134. J Bacteriol 1987;169:2950; available at www
.ncbi.nlm.nih.gov/pmc/articles/PMC212332/pdf/jbacter00197
-0050.pdf; Perkins EJ, Lurquin PF. Duplication of a 24-
dichlorophenoxyacetic acid monooxygenase gene in Alcali-
genes eutrophus JMP134(pJP4). J Bacteriol 1988;170:5669;
available at www.ncbi.nlm.nih.gov/pmc/articles/PMC211667/
pdf/jbacter00190-0277.pdf; Stenstrom J. Kinetics of decom-
position of 2,4-dichlorophenoxyacetic acid by Alcaligenes
eutrophus JMP134 and in Soil. Environ Toxicol Water Qual
1989;4:405-24; Bayley et al. Engineering 2,4-D resistance into
cotton. Theoret Appl Genet 1992;83:645.

268ee Bayer I, 2012 WL 4498527, at *2 n. 4.
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behind the performance of a 7fdA gene.”’ Instead,
Bayer adopted the term “monooxygenase,” ac-
cepted by the science community at that time, to de-
scribe the enzymatic reaction caused by a #fdA gene
throughout the specification of the ‘401 patent.”®

The Federal Circuit, in Newman v. Quigg, has
held that “it is not a requirement of patentability
that an inventor correctly set forth, or even know,
how or why the invention works”*® (emphasis
added). So, to acquire a patent for a gene-modified
plant with a special function, Bayer does not need to
know the scientific theory behind the function; ac-
cordingly, the investigation of the enzymatic mech-
anism caused by a tfdA gene is not necessary.’’
However, Bayer uses “a polypeptide having the
biological activity of 2,4-D monooxygenase” to
broaden the claim scope to cover all genes that
can create an enzyme to decompose 2,4-D through
a monooxygenase. Bayer then has to ask whether
science is on its side.

Enablement Requirement

35 USC §112(a) provides:

The specification shall contain a written de-
scription of the invention, and of the manner
and process of making and using it, in such
full, clear, concise, and exact terms as to en-
able any person skilled in the art to which it
pertains, or with which it is most nearly con-
nected, to make and use the same, and shall
set forth the best mode contemplated by the
inventor or joint inventor of carrying out the
invention.

The provision requires the specification of a patent
to meet the enablement requirement.>’ The Federal
Circuit, in Amgen Inc. v. Hoechst Marion Roussel,
Inc., held that “the requirement is satisfied if,
given what they already know, the specification
teaches those in the art enough that they can make
and use the invention without ‘undue experimenta-
tion.””

The Wands factors govern the issue of “undue
experimentation” and include:

(1) The quantity of experimentation neces-
sary;

(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 the art;

(7) The predictability or unpredictability of
the art; and

(8) The breadth of the claims.*?

As the Federal Circuit has held in In re Wands,
“[w]hether undue experimentation is needed, is
not a single, simple factual determination, but rather
is a conclusion reached by weighing many factual
considerations.”>* So, none of the Wands factors
are dispositive by themselves.

Assume that “2,4-D monooxygenase” is scientif-
ically true. The ‘401 patent may pass the determina-
tion of the Wands factors if Bayer can provide
“extensive testimony from qualified experts, with
exploration of the technology in light of the knowl-
edge and publications at the time the patent applica-
tion was filed.”*> In addition, the patent involves
bacteria. As the Federal Circuit has held, in Ajino-
moto Co. v. Archer-Daniels-Midland Co., “[t]he de-
posit of biological organisms for public availability
satisfies the enablement requirement for materials
that are not amenable to written description or that
constitute unique biological materials which cannot
be duplicated.”*® Because the ‘401 patent refers
to the deposits of the microorganisms applied,’” the
enablement requirement should be satisfied. But the
reality is that “2,4-D monooxygenase” is scientifi-
cally incorrect. Thus, the specification of the ‘401
patent will never enable others to make and use the
claimed plant.

YTSee id. at *6-*7 (suggesting that Bayer knew the method-
ology of distinguishing monooxygenase and dioxygenase).
2See Bayer 11, 728 F.3d at 1329-30.

P Newman v. Quigg, 877 F2d 1575, 1581-82 (Fed. Cir.
1989)(internal citations omitted)(emphasis added)(describ-
ing the utility requirement). Quoted by Alcon Research
Ltd. v. Barr Labs., Inc., 745 F.3d 1180, 1190 (Fed. Cir.
2014)(describing the enablement requirement).

0See Jeffrey L. Light, Note, Broadening the Scope of Bio-
technology Inventions by Disclosing a Scientific Theory, 3
CHI.-KENT J. INTELL. PrOP. 87, 113 (2003).

31See Denise W. DeFranco and Ashley A. Weaver, Written
Description and Enablement: One Requirement or Two?
15 Fep. Circuilt B.J. 101, 102 (2005).

32Amgen Inc. v. Hoechst Marion Roussel, Inc., 314 F.3d
1313, 1334 (Fed. Cir. 2003).

‘:zln re Wands, 858 F.2d 731, 737 (Fed. Cir. 1988).

Id.

3 Ajinomoto Co. v. Archer-Daniels-Midland Co., 228 F.3d
1338, 1345 (Fed. Cir. 2000).

*Id. at 1345-46.

37See U.S. Patent No. 6,153,401 cols.9-10; see also Bayer I,
2012 WL 4498527, at *9.
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The unique situation Bayer encounters here is a
debatable enzymatic reaction or an enzymatic reac-
tion subject to future challenges or continuous de-
bates. Before the application was filed in 1989,
“Alcaligenes eutrophus” was believed to create a
monooxygenase through a #fdA gene to transform
2.4-D into 2,4-DCP.*® This belief was challenged
by the paper published in 1993.> Bayer’s failure
to amend the claim or specification after learning
of the 1993 paper was criticized by the Federal Cir-
cuit and became one of the grounds for rejecting
Bayer’s claim construction.*® In a 1997 paper, the
authors still referred to “2,4-D monooxygenase”
when discussing a 7fdA gene.*' Therefore, even at
that time Bayer learned an aspect from the 1993
paper, it would have been reasonable for Bayer
not to consider a dioxygenase as a scientific truth.

Role of Expert Witnesses

When interpreting the disputed phrase “biologi-
cal activity of 2,4-D monooxygenase,” the district
court relied on expert testimony and dictionary def-
initions to agree with Dow’s claim construction.*?
The district court even used the words of Bayer’s
expert to argue against Bayer’s claim construc-
tion.*?

The Federal Circuit has required district courts to
find out the original and customary meaning of a
claim.** Many of the district court judges who
have handled patent cases are reported to rely on ex-
pert testimony and dictionaries to conduct claim
construction.* The use of expert testimony or dic-
tionaries is necessary for 6judges to construe scien-
tific or technical terms.*® The Supreme Court, in
Markman v. Westview Instruments, Inc.,47 has con-
firmed that claim construction is a question of law
subject to the judge’s determination.*® However,
the complexity of technology or science may turn
claim construction into a question of fact, enabling
a judge to delegate the power to construe a claim to
technical experts.

CLAIM CONSTRUCTION
OF “BIOLOGICAL ACTIVITY
OF 2,4-D MONOOXYGENASE”

Federal Circuit’s Interpretation

The Federal Circuit disagreed with Bayer’s inter-
pretation of “the biological activity of 2,4-D mono-
oxygenase” as “bringing about the cleavage of the
side chain of 2,4-D” because Bayer’s construction
has “serious textual difficulties.”™ Although not di-

rectly mentioned in the opinion, the rule of claim
construction has been well settled under Federal Cir-
cuit case law.>® Under Phillips v. AWH Corp.,>"
claim construction relies on both intrinsic and extrin-
sic evidence.’? Intrinsic evidence includes claims,
specifications, and prosecution history.”® Extrinsic
evidence covers expert testimony, inventor testi-
mony, dictionaries, and treatises.>* Here, the Federal
Circuit primarily used claim language to reach its in-
terpretation and cited the specification and prosecu-
tion history as supporting evidence.

The Federal Circuit’s interpretation can be bro-
ken down into three levels.>> First, monooxyge-
nase” means “an enzyme catalyzing a reaction in
which one oxygen atom is incorporated into water
and the second is incorporated into something
other than water.”® Second, “2,4-D monooxyge-
nase” means “the standard way of conveying
what the monooxygenase acts on, namely, 2,4-
D.”>” Third, “the biological activity of” means
“the activity that makes the identified enzyme a
monooxygenase that acts on 2,4-D: the attachment

See Bayer II, 728 F.3d at 1325-26.

*°Id. at 1326.
“1d. at 1328.
*1See Kapaun JA, Cheng Z-M. Plant regeneration from leaf
tissues of Siberian elm. HortScience 1997;32:301; available
at  http://hortsci.ashspublications.org/content/32/2/301
full.pdf
*28ee Bayer I, 2012 WL 4498527, at *4.
Id. at *4-+8.
44See Etan S. Chatlynne, On Measuring the Expertise of
Patent-Pilot Judges: Encouraging Enhancement of Claim-
Construction Uniformity, 12 J. MARSHALL REV. INTELL.
Prop. L. 309, 311 (2013).
43See REBECCA N. EYRE ET AL., PATENT CLAIM CONSTRUC-
TION: A SURVEY OF FEDERAL DisTrICT JUDGES 20 (2008),
available at www.fjc.gov/public/pdf.nst/lookup/patclaim
.pdf/$file/patclaim.pdf/

5See Paul R. Gugliuzza, The Federal Circuit as a Federal
Court, 54 WM. & MARY L. REv. 1791, 1832 (2013).
“"Markman v. Westview Instruments, Inc., 517 U.S. 370
(1996).
1d. at 372.
“9See Bayer 11, 728 F.3d at 1328.

50See Christian E. Mammen, Patent Claim Construction as
a Form of Legal Interpretation, 12 J. MARSHALL REV.
INTELL. PrOP. L. 40, 48 (2012)(discussing Phillips v.
AWH Corp., 415 E3d 1303 (Fed. Cir. 2005)).

! ppillips v. AWH Corp., 415 F.3d 1303 (Fed. Cir. 2005).
328¢e Mammen, supra n. 50, at 48.

53Id

1d. at 48-49.

>5See Bayer II, 728 F.3d at 1328.

1.

1d.
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of one oxygen atom to the 2,4-D molecule to trigger
cleaving with the other atom of O, going to
water.”® The Federal Circuit’s interpretation sim-
ply reflects “the ordinary meaning of [the] words
[of the full phrase] ‘the biological activity of 2,4-
D monooxygenase.””>’

Although its methodology was called “a facially
straightforward textual analysis,”®° the Federal Cir-
cuit’s construction of “monooxygenase” actually
was based on an “agreement” between Bayer and
Dow.®! When the case was heard by the district
court, both parties provided expert witnesses for
the Markman hearing on claim construction.®?
Based on the expert testimony from both sides, the
district court held that “a “2,4-D monooxygenase”
is an enzyme that causes a reaction with 2,4-D and
two atoms of oxygen, where one atom of oxygen is
added to 2,4-D and the other ultimately forms
water.”% So, the “agreement” the Federal Circuit re-
lied on was in fact derived from extrinsic evidence.

Federal Circuit’s Critiques
of Bayer’s Interpretation

The Federal Circuit criticized Bayer’s interpreta-
tion in two aspects,®* both based on the intrinsic ev-
idence of the ‘401 patent.

The first critique relates to “2,4-D monooxyge-
nase.”® The Federal Circuit found that Bayer’s ver-
sion of “2,4-D monooxygenase” was “merely
‘oxygenase’” or “a proper name of a particular en-
zyme (or class) without any descriptive meaning.”®®
Adopting Bayer’s view would deprive “monooxy-
genase” of its “scientifically accepted descriptive
content.”®” The Federal Circuit also worried that
the deprivation would violate “[flamiliar claim-
contruction policies regarding public notice and
patentee drafting duties.”®® In addition, the Federal
Circuit expressed the view that Bayer should be re-
sponsible for its mistake: Bayer chose to trust its
unverified belief in “monooxygenase” without amend-
ing the term even after learning the truth while the ap-
plication was pending.*® Moreover, the Federal Circuit
found that Bayer’s use of “monooxygenase” in the
specification or prosecution history would not support
the idea that “mono” can be ignored.”

The second critique relates to “the biological ac-
tivity of.””! Regarding Bayer’s version of “biologi-
cal activity,” the Federal Circuit considered it “as
referring to any enzyme that alters 2,4-D by cleaving
its side chain.””’* Bayer based its view on one of the
two uses of “biological activity” in the specifica-
tion.”? The specifically quoted sentence was “[t]he
tfdA gene codes for 2,4-D monooxygenase, a poly-
peptide having the biological activity of bringing

about the cleavage of the side chain of 2,4-D.”"*
However, the Federal Circuit characterized the
quoted sentence as “not hav[ing] the form of, or
otherwise convey[ing] that it is, a definition of
‘the biological activity.””’> Rather, the Federal Cir-
cuit found that the sentence only “describes some-
thing that a ‘2,4-D monooxygenase’ does, but it
does not say that every enzyme with that function
is a ‘2,4-D monooxygenase.”’® Thus, the Federal
Circuit refused to transform “the biological activi-
ty” along with “2,4-D monooxygenase” into a par-
ticular type of enzyme.’’

Moreover, the Federal Circuit focused on another
phrase, “coding for a protein which has the biolog-
ical activity of the protein encoded by tfda; e.g., its
2,4-D-monooxygenase activity.”’® The Federal Cir-
cuit particularly highlighted “e.g.” of that phrase
and concluded that “[t]he use of ‘e.g.,” rather than
‘i.e., strongly suggests that there is more than one
‘biological activity.”””® Because a ffda gene may in-
duce several biological activities, use of “its 2,4-D
monooxygenase activity” was considered by the
Federal Circuit to suégest that the claimed activity
is a monooxygenase.” Therefore, the Federal Cir-
cuit concluded that the specification refers to a par-
ticular biological activity, “2,4-D monooxygenase,”
rather than a particular enzyme.

14,

>Id.

rd.

®11d. (“As the district court recognized, all agree ... .”).
925ee Bayer I, 2012 WL 4498527, at *4.

4.

See Bayer II, 728 F.3d at 1328.

1.

66ld

71d.

%814,

“Ia.

°Id. at 1328-29.

1.

2Id. at 1328 (emphasis added).

3Id. at 1329 (“The specification uses the phrase ‘biological
activity’ just twice.”).

"1d. at 1329-30 (quoting the ‘401 patent col.2 11. 25-27 as
corrected by a 2012 certification of correction).

°Id. at 1330.

°Id.

"1d. (“More is needed for a term with an established scien-
tific meaning to be redefined in the specification.”).

4. (quoting the ‘401 patent col.2 1l. 65-67)(emphasis
added).

PId.

807d. (emphasis in original).

1d.
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Written Description

In addition to the textual analysis of the disputed
claim language, the Federal Circuit took into con-
sideration the issue of written description.®? The
issue was raised because Bayer’s broad claim con-
struction led to Dow’s counterclaim of invalidity
under the written description doctrine.®® The district
court held that Bayer’s claim construction fails to
meet the written description requirement.®*
Although not rejecting the district court’s ruling,
the Federal Circuit did not affirm it because Bayer’s
claim construction had been denied.®

There is some tension between claim construc-
tion and validity. The Federal Circuit, in Chef
Am., Inc. v. Lamb-Weston, Inc., has held that
“courts may not redraft claims, whether to make
them operable or to sustain their validity.”®® On
the other hand, in Generation II Orthotics Inc. v.
Med. Tech. Inc., the Federal Circuit has stated that
“claims can only be construed to preserve their val-
idity where the proposed claim construction is
‘practicable,’” is based on sound claim construction
principles, and does not revise or ignore the explicit
language of the claims.”®’ Here, the Federal Circuit
held that the record regarding the issue of written
description has created “grave doubts” about the
validity of the ‘401 patent and therefore reinforced
its “textual objections to Bayer’s proposed con-
struction.”®®

In Ariad Pharms., Inc. v. Eli Lilly and Co., a 2010
en banc decision, the Federal Circuit held that to
meet the written description requirement, “the de-
scription must ‘clearly allow persons of ordinary
skill in the art to recognize that [the inventor]
invented what is claimed.””® The question is
“whether the disclosure of the application relied
upon reasonably conveys to those skilled in the art
that the inventor had possession of the claimed sub-
ject matter as of the filing date.”® To establish
“possession,” courts look into “an objective inquiry
into the four corners of the specification from the
persgc;,ctive of a person of ordinary skill in the
art.”

Particularly for generic claims, the Federal Cir-
cuit has provided several factors for evaluation,
such as “the existing knowledge in the particular
field, the extent and content of the prior art, the ma-
turity of the science or technology, [and] the pre-
dictability of the aspect at issue.”®* There is no
“bright-line rule.”® It is not necessary that “the
number of species that must be disclosed to describe
a genus claim, as this number necessarily changes
with each invention, and it changes with progress
in a field.”* But “when a patent claims a genus

by its function or result, the specification [has to
recite] sufficient materials to accomplish that
function—a problem that is particularly acute in
the biological arts.”®”

Here, Bayer’s claim construction was character-
ized by the Federal Circuit as what “broadly covers
a class of enzymes defined by their function of caus-
ing cleaving of the side chain of 2,4-D.”?® The ques-
tion, then, was whether the specification discloses
sufficient materials to achieve the function.

In Univ. of Rochester v. G.D. Searle & Co., the
Federal Circuit reinstated the position that “func-
tional descriptions of genetic material can, in
some cases, meet the written description require-
ment if those functional characteristics are ‘coupled
with a known or disclosed correlation between func-
tion and structure, or some combination of such
characteristics.”®’ Here, although recognizing
“the primacy of structural identification for inven-
tions in certain areas like the one at issue here,”98
the Federal Circuit also considered “the possibility
of other means of identification”®” as long as “such
alternative means sufficiently correlate with struc-
ture.”'% But the ‘401 Patent failed to pass that
“other means” standard.'®"

The Federal Circuit found that the ‘401 patent
“structurally identifies just one gene sequence and
the enzyme it encodes.”'%* The specification failed
to support Bayer’s claim construction in two

8214 at 1330-31.

81d. at 1330.

84See Bayer I, 2012 WL 4498527, at *8—+*10.

85See Bayer II, 728 F.3d at 1331-32.

86Chef Am., Inc. v. Lamb-Weston, Inc., 358 F.3d 1371, 1374
(Fed. Cir. 2004).

87 Generation Il Orthotics Inc. v. Med. Tech. Inc., 263 F.3d
1356, 1365 (Fed. Cir. 2001).

88See Bayer 11, 728 F.3d at 1330.

8 Ariad Pharms., Inc. v. Eli Lilly and Co., 598 E.3d 1336,
1351 (Fed. Cir. 2010)(citation omitted).

z(l)ld. (emphasis added).

%Id. (citation omitted).
BSee id.
941d. (citation omitted).
%Id. at 1352-53.
%See Bayer 11, 728 F.3d at 1331 (emphasis added).
TUniv. of Rochester v. G.D. Searle & Co., Inc., 358 F.3d
916, 925 (Fed. Cir. 2004)(quotation omitted)(emphasis
added).
zZBayer 11, 728 F.3d at 1330 (emphasis added).
Id.
174, at 1331.
101,/
19274, at 1330.
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aspects. First, the patent provided “the DNA se-
quence (and hence amino acid sequence) of just
one embodiment.”'*® The first aspect shows that
the Federal Circuit adopted the district court’s fac-
tual findings. The district court’s decision specifi-
cally recited Bayer’s expert testimony showing
that soil may contain billions of microorganisms ca-
pable of degrading 2,4-D.'**

Second, the Federal Circuit held that the “growth
test” could not describe its correlation with the
shared structure of species enzymes.'®” The specifi-
cation described the growth test in Example 22.'%
The growth test presented plants with the #fdA gene
and control plants (without a #fdA gene) for testing
of their ability to resist to 2,4-D, where the result
showed the #fdA gene-containing plants can survive
in a higher concentration of 2,4-D.'%” At the district
court, Bayer provided some scientific evidence sup-
porting the correlation between a ffdA gene and
“the cleavage of the side chain of 2, 4-D.”'%® But
the district court found that Bayer failed to point
out any place in the specification that described
that correlation.'” The Federal Circuit sided with
the district court and found no such correlation.''°

The decision on the issue of written description
was negative for Bayer, but the result was not to
invalidate the ‘401 patent because the issue was dis-
cussed only for purposes of the review of the district
court’s summary judgment of non-infringement.'"!
The district court’s ruling did not relate to “invalid-
ity,” so the Federal Circuit did not “go beyond
rejecting Bayer’s proposed claim construction.”''?
Interestingly, the Federal Circuit also stated that
“we need not affirmatively construe the claims in
order to affirm the district court’s judgment.”''* It
seems that the Federal Circuit limited its holding
to Bayer’s broad claim construction. Therefore,
the ‘401 patent is valid.

Ordinary and Customary Meaning
of “2,4-D Monooxygenase’’

When addressing the written description issue,
the Federal Circuit at the end stated, “[a]t oral argu-
ment in this court, Bayer has sought to mitigate this
concern by expressly arguing that any genes not de-
rived from soil bacteria would fall outside of the
claimed genus.”'' Because that last construction
was not presented to the district court or in the open-
ing brief to the Federal Circuit, the Federal Circuit
did not go through that alternative construction,
which might survive the written description chal-
lenge and cover the defendant’s product.''®

It is not clear what the “soil bacteria” version of
Bayer’s claim construction would have been. It is

possible to guess what may be an appropriate
claim construction that may recover the misunder-
standing of 2,4-D degradation triggered by a #fdA
gene. The ultimate question is whether the Federal
Circuit would have found any alternative construc-
tion in favor of Bayer.

The Federal Circuit did not interpret “2,4-D
monooxygenase” as a whole, but construed first
“monooxygenase” and then “2,4-D monooxyge-
nase.” That is, the Federal Circuit focused too
much on the ordinary and customary meaning of
“monooxygenase.” The question, then, is why not
look to the ordinary and customary meaning of
“2,4-D monooxygenase” alone?

As the Federal Circuit in Phillips has recognized,
“the specification is always highly relevant to the
claim construction analysis. Usually, it is disposi-
tive; it is the single best guide to the meaning of a
disputed term.”''® Here, the specification of the
‘401 patent recites,

2,4-D-Monooxygenase is an enzyme catalyz-
ing in many 2,4-D-degrading organisms the
first step in the metabolizing of 2,4-dichloro-
phenoxyacetic acid (2,4-D). Among the 2.4-
D-degrading organisms belong, in particular,
soil bacteria, such as, for example, Acineto-
bacter, Alcaligenes, Arthrobacter, Cyrone-
bacterium and Pseudomonas''’ (emphasis
added).

This description suggests that “2,4-D monooxyge-
nase” refers to the first step of an enzymatic reac-
tion caused by a 2,4-D-degrading organism living
in the soil. Because “degrading” is used, the term
“the first step in the metabolizing” indicates a
step of transforming 2,4-D into a nontoxic com-
pound (e.g., 2,4-DCP). Such an enzymatic reaction

10314 at 1331.

1945ee Bayer I, 2012 WL 4498527, at *9—*10.
195$0e Bayer II, 728 F.3d at 1331.

106gee <401 patent cols.31-32.

107Id

:ngee Bayer I, 2012 WL 4498527, at *10.
"19ee Bayer II, 728 E.3d at 1331.

g at 1331-32.

274 at 1331.

314, at 1332.

1474, at 1331 (emphasis added).

1 ls]d.

116Phillips, 415 F.3d at 1315 (quotation and citation omit-
ted).

117¢401 Patent col.1 11.21-27 (emphasis added).
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is found in soil bacteria (e.g., Acinetobacter, Alcali-
genes, Arthrobacter, Cyronebacterium, Pseudomonas,
and the like). Therefore, “2,4-D monooxygenase”
may be interpreted as “an enzyme produced by a
2,4-D-degrading soil bacteria and transforming 2,4-D
into a nontoxic compound.”

The proposed interpretation of “2,4-D monooxy-
genase” focuses on a 2,4-D-degrading enzyme
rather than a specific mechanism. This approach
may recover Bayer’s misunderstanding of a scien-
tific fact. “2,4-D monooxygenase” is considered
as a name of an enzyme, and such enzyme is pro-
duced by a soil bacterium and causes the degrada-
tion of 2,4-D. Although an applicant can act as a
lexicogr%pher to define a claim term in the specifi-
cation,''® the proposed interpretation is not that
case because when the application was filed, “2.,4-
D monooxygenase” had been a well-accepted
term in the field for describing a 2,4-D-degrading
organism, such as Alcaligenes eutrophus.

Under this approach, it does not matter whether
the applicant uses “2,4-D monooxygenase” or
“2,4-D dioxygenase.” The latter adoption of “2,4-
D dioxygenase” can be treated as a name change
of “2,4-D monooxygenase,” because both terms
are intended to describe a enzymatic reaction
caused by the same soil bacterium. The name
change results from more understanding of the nat-
ural phenomenon caused by a particular gene.

“Arabidopsis” is an example of a name change in
terms of its enzymatic property.''® In an early study
of nitric oxide generation as an important endoge-
nous signaling molecule in Arabidopsis (Rock
Cress flowers), the researcher found an enzyme
that creates NO synthase (NOS) and therefore
named it “AtNOS1.”'?° Later, the NOS function
of AtNOS1 was heavily challenged by other scholars
because they could not reproduce the NOS results
similar to those in early studies.'?' Based on those
challengers’ papers finding the co-existence of
NO synthesis and accumulation, “AtNOSI” was
renamed “Arabidopsis thaliana nitric oxide associ-
ated 17 (AtNOAI)."** However, the story did not
end there. After AtNOAI was named, several
follow-up studies began to propose other possible
enzymatic mechanisms.'?® Therefore, the enzy-
matic function of “AsNOAI” remains scientifically
debatable.'**

The “Arabidopsis” story tells us that a certain en-
zyme is understood by scientists to correlate with a
chemical reaction leading to a particular product
(NO), while the mechanism behind that chemical
reaction remains debatable from time to time if
there is some new finding. But in any event, the con-
sensus among scientists in the field is still that such

an enzyme causes the generation of NO. Likewise,
“2,4-D monooxygenase” was used to describe an
enzyme that causes 2,4-D degradation. Although
followup studies may have shown a different mech-
anism of 2,4-D degradation, that does not change
the correlation between the enzyme and 2,4-D deg-
radation. The replacement of “2,4-D monooxyge-
nase” by “2,4-D dioxygenase” is to clarify the
believed truth of the enzymatic reaction caused by
the same enzyme.'*> That is only a name change
for the enzyme.

Therefore, the phrase “a polypeptide having the
biological activity of 2,4-D monooxygenase” in
Claim 1 of the ‘401 patent may be interpreted as
“an enzyme which can degrade 2,4-D by transform-
ing it into a non-toxic compound 2,4-DCP.” The pro-
posed claim construction saves the ‘401 patent from
being unable to assert infringement against at least
some plant which exactly copies its disclosure.

IS “MONOOXYGENASE”
A CORRECTABLE ERROR?

Correction Made by the Patent and Trademark Office

The Federal Circuit, in Bayer CropScience AG
v. Dow AgroSciences LLC, interpreted “2,4-D mono-
oxygenase” by elaborating why Bayer’s broad

"8 phillips, 415 F.3d at 1316 (“[O]ur cases recognize that
the specification may reveal a special definition given to a
claim term by the patentee that differs from the meaning it
would otherwise possess. In such cases, the inventor’s lexi-
cography governs.”).

196ee Neill S, Bright J, Desikan R, Hancock J, Harrison J,
Wilson I. Nitric oxide evolution and perception. J Exp Bot-
any 2008;59:25-27; available at http://jxb.oxfordjournals
.org/content/59/1/25 full.pdf

"2°1d. at 26.

1217,

"221d. at 26-27.

14, at 27.

'2*Id.; see also Sun LR, Hao FS, Lu BS, Ma LY. AtNOAI
modulates nitric oxide accumulation and stomatal closure
induced by salicylic acid in Arabidopsis. Plant Signal
Behavior 2010;5:1022-23; available at www.ncbi.nlm.nih
.gov/pmc/articles/PMC3115186/pdt/psb0508_1022.pdf
'%3See Hausinger RR Fukumori F. Characterization of the
first enzyme in 2,4-dichlorophenoxyacetic acid metabolism.
Environ Health Persp 1995;103:37 (“We have shown that
the enzyme is not a 2,4-D monooxygenase, as commonly
stated in the literature but is rather a ferrous and a ketoglu-
tarate (a-KG)-dependent dioxygenase.”); available at
www.ncbi.nlm.nih.gov/pmc/articles/PMC1519297/pdf/
envhper00366-0040.pdf
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construction should be rejected. It is possible that in
any future lawsuit regarding the ‘401 patent, “2,4-D
monooxygenase” will be treated, not as the name of
a particular enzyme, but as a particular enzymatic re-
action, which cannot be infringed.

The question then becomes whether Bayer can
correct “monooxygenase” as an error under 35
USC §254 or §255. 35 USC §254 provides that a
patentee may file a petition with the PTO to correct
a mistake in the patent if such a mistake is made by
the PTO.'?® Here, §254 is not applicable because
Bayer, not the PTO, chose the term “monooxyge-
nase” when the application was filed.

Under 35 USC §255, a patentee may correct an
applicant-made error if such an error is “of a cleri-
cal or typographical nature, or of minor charac-
ter.”'?” The Federal Circuit, in Superior Fireplace
Co. v. Majestic Products Co.,"*® has defined “cler-
ical” as “relating to an office clerk or office
work,”'?® “typographical” as “relating to the set-
ting of type, printing with type, or the arrangement
of matter printed from type,”'** and “minor” as
“lesser in importance” or “seriousness.” !

Here, “monooxygenase” was a term adopted by
scientists in the field for decades, so “monooxyge-
nase” could not be a clerical or typographical error.
Additionally, because “dioxygenase” and “monooxy-
genase” have different meanings in terms of biological
activities created by the enzymes, “monooxygenase”
cannot be considered a minor error. Therefore,
Bayer cannot correct “monooxygenase” and then
use the scientifically correct term “dioxygenase” to
describe the claimed biological activity.

Correction Made by Courts

Courts ma3y correct a claim error under some cir-
cumstances.'*? The Federal Circuit, in CBT Flint
Partners, LLC v. Return Path, Inc., held that “a dis-
trict court may correct an obvious error in a patent
claim,” "33 “only if (1) the correction is not subject
to reasonable debate based on consideration of the
claim language and the specification and (2) the
prosecution history does not suggest a different
interpretation of the claims.”'** The question is
whether “monooxygenase” is an obvious error
and whether those two elements are met. The Fed-
eral Circuit, in Ultimax Cement Mfg. Corp. v. CTS
Cement Mfg. Corp., has held, “[t]hose determina-
tions must be made from the point of view of one
skilled in the art.”'*

Here, “monooxygenase” is not an obvious error
similar to those which the Federal Circuit has ever
encountered.’*® The term “monooxygenase” is
not an error because the specification of the ‘401

patent uses “monooxygenase” to describe a type
of enzymatic reaction caused by a #fdA gene.'>’
“Dioxygenase” exists nowhere in the specification.
Therefore, courts will not conclude that the specifi-
cation supports the argument that “2,4-D monooxy-
genase” may be corrected as “2,4-D dioxygenase.”

Correction Through Continuing Applications

During the prosecution of the ‘401 patent, the ap-
plicant might have a chance to amend the specifica-
tion and claims to change “monooxygenase” to
“dioxygenase.” The question is whether “dioxyge-
nase” constitutes new matter. If so, Bayer would
havel%gst the priority date of the original applica-
tion.

12650 35 USC 6254 (“Whenever a mistake in a patent, in-
curred through the fault of the Patent and Trademark Office,
is clearly disclosed by the records of the Office, the Director
may issue a certificate of correction stating the fact and na-
ture of such mistake, under seal, without charge, to be
recorded in the records of patents.”).

1278¢¢ 35 USC §255 (“Whenever a mistake of a clerical or
typographical nature, or of minor character, which was not
the fault of the Patent and Trademark Office, appears in a
patent and a showing has been made that such mistake oc-
curred in good faith, the Director may, upon payment of
the required fee, issue a certificate of correction, if the cor-
rection does not involve such changes in the patent as would
constitute new matter or would require re-examination.”).
Superior Fireplace Co. v. Majestic Products Co., 270
F.3d 1358 (Fed. Cir. 2001).

12914, at 1369 (citing a dictionary).

13074, (citing a dictionary).

Pld. at 1375.

132See Ping-Hsun Chen, Judicial Power to Correct Disputed
Patent Claims Under the American Patent Case Law: A
Comment on Taiwan Intellectual Property Court Civil Judg-
ment (99) Min Zhuan Shang Zi No. 5 (2010), 9(1) SoocCHOW
L.J. 75, 80-93 (2012).

133CBT Flint Partners, LLC v. Return Path, Inc., 654 F.3d
1353, 1358 (Fed. Cir. 2011).

134)7

B5Ultimax Cement Mfg. Corp. v. CTS Cement Mfg. Corp.,
587 F.3d 1339, 1353 (Fed. Cir. 2009).

1365ee, e.g., Hoffer v. Microsoft Corp., 405 F.3d 1326 (Fed.
Cir. 2005)(correcting a claim number recited by a dependent
claim); Ultimax Cement Mfg. Corp. v. CTS Cement Mfg.
Corp., 587 E.3d 1339 (Fed. Cir. 2009)(adding a common be-
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Flint Partners, LLC v. Return Path, Inc., 654 F.3d 1353
(Fed. Cir. 2011)(correcting the phrase “detect analyze” by
adding “and” between “detect” and “analyze”).

137See Bayer II, 728 F.3d at 1329-30 (citing as references
several parts of the specification).

13860 Pfizer, Inc. v. Teva Pharms. USA, Inc., 518 F3d
1353, 1361 (Fed. Cir. 2008).
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“New matter” is determined by the law of the
written description requirement.'*® The question
becomes whether the original specification supports
“dioxygenase” as an enzymatic reaction created by
a tfdA gene. The answer is probably “no,” because
the specification does not provide any experimental
results showing a “dioxygenase” mechanism.
Therefore, adding “dioxygenase” is new matter.

Alternatively, Bayer would have filed a continu-
ation-in-part (CIP) application to introduce “dioxy-
genase” as new matter. A CIP is “just what its name
implies. It partly continues subject matter disclosed
in a prior application, but it adds new subject matter
not disclosed in the prior application.”'*

Here, according to the district court’s decision,
before the application was filed, one inventor of
the ‘401 patent, Dr. Wolfgang R. Streber, conducted
some experiments demonstrating that the enzymatic
reaction of 2,4-D deﬁradation was not performed by
a monooxygenase.'*! Bayer’s expert also stated that
at that time, the methods for identify “monooxyge-
nase” or “dioxygenase” were known to the scien-
tists in the field.'** Therefore, the record indicates
that Bayer would have had a chance to conduct
experiments after the filing date to find out whether
a tfdA gene encodes a “monooxygenase” or a
“dioxygenase.” If Bayer had done so, it would
have had a chance to file a CIP to include “2,4-D
dioxygenase” as a possible biological activity
caused by a #fdA gene. However, Bayer gave up
that chance, leading to a failure to claim a correct
enzymatic reaction.

USE OF “2,4-D HYDROXYLASE”
OR “2,4-D OXYGENASE”

At the Markman hearing, Bayer’s expert said that
he would have used “2,4-D hydroxylase” to cover
both monooxygenases and dioxygenase.'*® In fact,
“monooxygenase” and “dioxygenase” may be cat-
egorized as the enzymes catalyzing reactions with
0O,; “oxidase,” which transforms O, into hydrogen
peroxide or two H,O molecules, also belongs to
this category.'** Alternatively, “oxygenase” may
be used as a group name for “monooxygenase”
and “dioxygenase.”'* In any case, to claim a
genus (hydroxylase or oxygenase), the specification
has to meet the requirements for written description
and enablement.

The Federal Circuit, in Carnegie Mellon Univ. v.
Hoffmann-La Roche Inc.,"*® held that “to satisfy the
written description requirement for a claimed genus,
a specification must describe the claimed invention

in such a way that a person of skill in the art would
understand that the genus that is being claimed has
been invented, not just a species of the genus.”'*’
Thus, the ‘401 patent may have to describe both
2,4-D monooxygenase and 2,4-D dioxygenase. But
the question is how Bayer would have described
2,4-D dioxygenase at the time when the scientific
community supported 2,4-D monooxygenase.

Even assuming that when the application for the
‘401 patent was filed, the scientific community had
recognized the possibility of 2,4-D monooxygenase,
2,4-D dioxygenase, or the co-existence of both 2,4-
D monooxygenase and 2,4-D dioxygenase, the
question is what to do if the enzymatic reaction
caused by a #fdA gene product is still debatable
when the application is pending.

Claiming a 2,4-D hydroxylase or oxygenase
means that the specification has to enable both
2,4-D monooxygenase and 2,4-D dioxygenase. If
the answer is no, then the enablement requirement
cannot be satisfied. Because “monooxygenase”
and “dioxygenase” belong to different subgroups
of the genus “hydroxylase” or “oxygenase,” a
tfdA gene can create either a “monooxygenase” or
a “dioxygenase.” Thus, the ‘401 patent may have
to provide a great deal of experimental data to dem-
onstrate that both enzymatic mechanisms can co-
exist to transform 2,4-D. However, the time spent
conducting experiments may delay the filing.
More realistically, the co-existence of a 2,4-D
monooxygenase and a 2,4-D dioxygenase is scien-
tifically impossible. Therefore, claiming “2,4-D hy-
droxylase” or “2,4-D oxygenase” is not an option.
Bayer has to choose either a 2,4-D monooxygenase
or a 2,4-D dioxygenase.

139See Agilent Techs., Inc. v. Affymetrix, Inc., 567 F.3d 1366,
1379 (Fed. Cir. 2009)(“The written description doctrine pro-
hibits new matter from entering into claim amendments,
Particularly during the continuation process.”).

40Pfizer, Inc. v. Teva Pharms. USA, Inc., 518 E.3d 1353,
1359 (Fed. Cir. 2008).
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Bayer may have to file a CIP to correct an unin-
tentional scientific mistake of 2,4-D monooxyge-
nase. Or, if Bayer still believes in the truth of
2,4-D monooxygenase, Bayer may keep the original
application claiming 2,4-D monooxygenase and
simultaneously prosecute a CIP claiming 2,4-D
dioxygenase. So, when the scientific debate is final-
ized, Bayer would have a chance to decide whether
to abandon the one the scientists believe is not true.

CONCLUSION

Bayer II teaches us that if a patentee chooses to
claim a scientific belief, he may leave his patent
vulnerable to a scientific debate whose outcome is
uncertain, which may lead to a negative effect on
the patent. If a scientific term used to describe his
invention is being challenged by some scientists,

he has to avoid using that scientific term. Otherwise,
if such a term is replaced by a new term, he cannot
rely on claim construction to transform the replaced
term into the new term.

In the context of claiming an enzymatic reaction, a
patentee may choose conduct a full investigation of
the enzymatic mechanism to make sure the claimed
reaction is scientifically correct. Otherwise, if the
claimed enzymatic reaction is proved to be wrong,
the patentee will lose the chance to protect his own
product. Alternatively, if a patentee wants to take a
risk, he may first file an application claiming one ver-
sion of the debatable enzymatic reaction (for exam-
ple, monooxygenase) and then file a CIP to claim
another version of the reaction. That way, when the
scientific debate is finalized, he may have a chance
to reserve one patent which claims a scientific truth.





