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UNITED STATES PATENT AND TRADEMARK OFFICE
____________
BEFORE THE PATENT TRIAL AND APPEAL BOARD
____________
Ex parte LUIS RAFAEL HERRERA-ESTRELLA,
DAMAR LISBETH LÓPEZ-ARREDONDO,
and ALFREDO HERIBERTO HERRERA-ESTRELLA
____________
Appeal 2019-003981
Application 13/560,654
Technology Center 1600
____________

Before ULRIKE W. JENKS, TIMOTHY G. MAJORS, and
MICHAEL A. VALEK, Administrative Patent Judges.
VALEK, Administrative Patent Judge.

DECISION ON APPEAL
Pursuant to 35 U.S.C. § 134(a), Appellant submits this appeal under
35 U.S.C. § 134(a) involving claims to a method of producing a substance of
interest. Examiner rejected claims 1, 2, 4, 6–11, 18, 21, and 24–29 for lack
of written description and claims 1, 2, 4–11, 18, 21, and 23–29 as obvious. 1
We have jurisdiction under 35 U.S.C. § 6(b).
1

We use the word “Appellant” to refer to “applicant” as defined in 37
C.F.R. § 1.42. Appellant identifies Centro de Investigación y de Estudios
Avanzados del Instituto Politécnico Nacional (CINVESTAV) as the real
party in interest. App. Br. 4. Herein, we refer to the Non-Final Action
mailed March 9, 2018 (“Non-Final Act.”); Appellant’s Appeal Brief filed
November 13, 2018 (“App. Br.”); and Examiner’s Answer mailed February
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We AFFIRM–IN–PART, 37 CFR § 41.50(b), affirming the written
description rejection and reversing the obviousness rejection, and enter a
New Ground of Rejection for claims 1, 5, 18, and 23 under 35 U.S.C. § 103.

STATEMENT OF THE CASE
Claims 1, 2, 4–11, 18, 21, and 23–29 are on appeal and can be found
in the Claims Appendix of the Appeal Brief. App. Br. 41–44. Claims 1 and
18 are illustrative. They read as follows:
1.
A method of producing a substance of interest,
comprising:
providing an algae transgenically adapted (a) to
synthesize the substance of interest and (b) to express a
phosphite dehydrogenase enzyme that catalyzes oxidation of
phosphite to phosphate, the enzyme being present at a level
sufficient to enable the algae to grow using phosphite as a
source of phosphorus; and
growing the algae in a medium containing phosphite.
18. A method of producing a substance of interest,
comprising:
growing a photosynthetic cell in a medium containing
phosphite, the cell being transgenically adapted to synthesize
the substance of interest and to grow using phosphite as a
source of phosphorus;
wherein the cell is transgenically adapted to express a
phosphite dehydrogenase enzyme that catalyzes oxidation of
phosphite to phosphate.
App. Br. 41–42 (Claims Appendix). Claim 5 depends from claim 1 and
additionally specifies that the “phosphite dehydrogenase is PtxD of
Pseudomonas stutzeri, an analog or derivative of PtxD, or a PtxD-like

26, 2019 (“Ans.”).
2
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homolog.” 2 Claim 23 depends from claim 18 and recites the same limitation
as in claim 5.
Examiner rejected claims 1, 2, 4, 6–11, 18, 21, and 24–29 under 35
U.S.C. § 112(a) for failing to comply with the written description
requirement (“the Written Description Rejection”) and claims 1, 2, 4–11, 18,
21, and 23–29 under 35 U.S.C. § 103 as unpatentable over Abad, 3 in view of
Metcalf, 4 Hallman, 5 Kimura, 6 Borowitzka, 7 and Metcalf 98 (“the
Obviousness Rejection”). 8 Non-Final Act. 3–12. Appellant seeks review of
the Obviousness Rejection, but “does not request review” of the Written
Description Rejection. App. Br. 10. Accordingly, we summarily affirm the
Written Description Rejection. See MPEP § 1205.02 (“If a ground of
rejection stated by the examiner is not addressed in the appellant's brief,
appellant has waived any challenge to that ground of rejection and the Board

2

The Specification indicates that PtxD is a phosphate dehydrogenase
enzyme with the sequence in SEQ ID NO: 1. Spec. 16, l. 4, 47, ll. 4–6.
3
Mark Scott Abad et al., US 2007/0124833 A1; published May 31, 2007
(“Abad”).
4
William W. Metcalf et al., US 2004/0091985 A1; published May 13, 2004
(“Metcalf”).
5
Armin Hallman, Algal Transgenics and Biotechnology, Transgenic Plant
Journal, Vol. 1, 81–98 (2007) (“Hallman”).
6
Ryoji Kimura et al., EP 0 635 209 B1; published May 17, 2000
(“Kimura”).
7
Michael A. Borowitzka, Commerical Production of Microalgae: ponds,
tanks, tube, and fermenters, Journal of Biotechnology, Vol. 70, 313–321
(1999) (“Borowitzka”).
8
William W. Metcalf et al.; Molecular Genetic Analysis of Phosphite and
Hypophosphite Oxidation by Pseudomanas stutzeriWM88, Journal of
Bacteriology, Vol. 180, 5547–5558 (1998) (“Metcalf 98”).
3
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may summarily sustain it, unless the examiner subsequently withdrew the
rejection in the examiner's answer.”).
With respect to the Obviousness Rejection, the issue is: has Examiner
established a prima facie case of obviousness, and if so has Appellant
provided evidence of secondary considerations that, upon reweighing the
entire merits of the case, demonstrates Examiner’s determination of
obviousness is not supported by the preponderance of the evidence of
record?
Findings of Fact
FF1. Abad teaches transgenic plants with “enhanced agronomic traits” that
have been transformed to “express a protein having [an] amino acid sequence
with at least 90% identity” to a specified set of “consensus amino acid
sequences” and “homologs thereof listed in Table 2.” Abad ¶ 7. SEQ ID
NO: 20228 is one of the homolog sequences identified in Abad. Id. ¶ 3
FF2. Metcalf teaches the amino acid sequence for a phosphite
dehydrogenase enzyme designated PtxD, which “was cloned from
Pseudomonas and also found in other bacteria.” 9 Metcalf, Abstr. According
to Metcalf, PtxD catalyzes the oxidation of phosphite to phosphate. Id.
Abstr., ¶ 65. Metcalf further teaches E. coli can be transformed “by use of a
recombinant system” to overproduce PtxD and then grown on a media with
phosphite as the sole source of phosphorus. Metcalf ¶¶ 65, 68, 135–136.
FF3. Hallman teaches that transgenic algae have been used to produce a
variety of compounds of interest, including “recombinant antibodies,

9

Examiner determines that the SEQ IDs taught in Metcalf share “100%
identity” with SEQ ID NO:1 of Appellant’s Specification. Non-Final Act. 7.
Appellant does not challenge that finding on appeal.
4
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vaccines, insecticidal proteins, or bio-hydrogen.” Hallman, Abstr. Hallman
further teaches that “[s]electable marker genes, promoters, reporter genes,
transformation techniques, and other genetic tools and methods” are available
for “various species” of algae. Id.
FF4. Hallman teaches that algae are “plants” and while they “never have
true stems, roots and leaves . . . they are normally capable of photosynthesis.”
Hallman 82. The teachings in Hallman “mainly” concern “(eukaryotic)
microalgae” as opposed to “prokaryotic algae (Cyanobacteria).” Id. at 83.
FF5. Hallman describes techniques for transforming algae, including the
use of selectable marker genes. See Hallman 90–91. According to Hallman,
“[t]he use of selectable marker genes is normally required in all experiments
that aim to generate stable transgenic algae, since only a very low percentage
of treated organisms are successfully transformed.” Id. at 91. One example
of a selectable marker gene that Hallman teaches is the “nitrate reductase
gene (nit).” Id. According to Hallman, “[b]y using this gene, former nit
[defective] mutants gain the trait to utilize nitrate as the sole nitrogen source
in transformation experiments.” Id.
FF6. Metcalf 98 teaches that because “[a]ll organisms require P [i.e.,
phosphorus] in its most-oxidized form, phosphate, for growth . . . . it is
possible to select for organisms capable of oxidizing reduced P compounds to
phosphate.” Metcalf 98, 5550. According to Metcalf 98, “in media
containing reduced P compounds,” such as phosphite, “as the sole P source,
only those organisms capable of oxidizing these reduced compounds to
phosphate are able to grow.” Id.
FF7. Borowitzka teaches that “[a] common feature of most of the algal
species currently produced commercially . . . is that they grow in highly

5
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selective environments which means that they can be grown in open air
cultures and still remain relatively free of contamination by other algae and
protozoa.” Borowitzka, 315. According to Borowitzka, “[t]hose species
which do not have this selective advantage must be grown in closed
systems,” which are more costly than open-air systems. See id. at 319 (“The
challenge now is to reduce the construction costs of these [closed] systems
further to make them more economically competitive.”).

ANALYSIS
Examiner determines that Abad teaches the transformation of plants
with a construct comprising “a sequence (SEQ ID NO: 20228) that shares
100% identity with” SEQ ID NO: 1, i.e., PtxD of Pseudomonas stutzeri. See
Non-Final Act. 7; Ans. 9. Examiner acknowledges that Abad does not teach
that the enzyme comprising SEQ ID NO: 20228 “catalyzes the oxidation of
phosphite to phosphate,” but points to Metcalf’s teaching that PtxD
“catalyzes the oxidation of phosphite to phosphate” as evidence that PtxD’s
function was known in the art. Non-Final Act. 7–8. Examiner finds that
Hallman teaches that algae are plants and “[m]ethods for transforming
alga[e]” to produce various substances of interest “were well known and
routine in the art.” Id. at 8–9. In particular, Examiner determines that
Hallman teaches that selectable marker genes are required to generate
transgenic algae and that nit, which confers the ability to “utilize nitrate as
the sole nitrogen source,” is described as an example of such. Id. at 9
(quoting Hallman 91). Examiner finds that Metcalf teaches that “phosphite
can be used as a selectable marker” and “only organisms that can oxidize
phosphite will grow in media where phosphite is sole source of phosphorus,”

6
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which is a “similar[]” concept to the nit “mutants taught by Hallman.” Id. at
10 (emphasis omitted). According to Examiner, one of skill in the art would
understand from Kimura that “algae do not readily utilize phosphite as a
source of phosphorus.” Id. at 9. Thus, Examiner concludes that it would be
obvious to use the PtxD gene as a selectable marker gene in algae
transformed to express a substance of interest and to take advantage of the
benefits of open-air systems, as taught in Borowitzka, by growing them in
selective “phosphite containing environments.” See id. at 9–11.
Appellant contends that the Obviousness Rejection fails for several
reasons. First, while conceding that Abad’s SEQ ID NO: 20228 is the
sequence for PtxD, Appellant urges that “Abad does not assign a name or
function to the sequence” and merely refers to it as a “homolog” of “another
sequence . . . which improves cold germination tolerance, heat stress
tolerance, high salinity stress tolerance, and osmotic stress tolerance in
transformed Arabidopsis.” App. Br. 20 (citing Abad ¶¶ 92, 94–96, Table 3)
(emphasis omitted). Thus, argues Appellant, “there is nothing in Abad that
would motivate the skilled person to single out SEQ ID NO:20228 from
Abad’s 30,000 homologs . . . to create an algae or photosynthetic cell
expressing that sequence and to grow it in a medium containing phosphite.”
Id. at 20–21. Second, Appellant contends that the rejection is improper
because the proposed modification of Abad (i.e., to transform an algae or
photosynthetic cell to express PtxD) changes Abad’s “principle of
operation,” which is enhancing an “existing plant trait”––not conferring a
“new trait” such as phosphite oxidation/metabolism. Id. at 21–22. Third,
Appellant argues there is no prima facie case because “[t]here is nothing in
the record to show that [untransformed] algae cannot utilize phosphite as

7
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their phosphate source” and that Examiner has misinterpreted Kimura. Id. at
22–24. Fourth, Appellant contends there is “[c]ompelling evidence for
secondary considerations of non-obviousness presented in the Herrera
Declaration,” including unexpected results as well as industry praise and
commercial interest. See Id. at 24–39 (citing Declaration of Luis Rafael
Herrera-Estrella dated July 24, 2017 (“Herrera-Estrella Decl.”)).
Upon considering the record as a whole, we are persuaded by
Appellant’s third argument. See App. Br. 22–24. In particular, Kimura does
not support Examiner’s finding that one of ordinary skill in the art would
know that algae and other photosynthetic cells, e.g., plant cells, 10 are unable
to utilize “phosphite” as that term is used in Appellant’s claims. See NonFinal Act. 9. Kimura teaches that certain organophosphite and
organophosphate compounds are “antifouling agent[s]” that reduce
“adhesion of aquatic pests,” such as algae, to submerged structures. See
Kimura ¶¶ 1–2, 13. The Specification, however, defines “phosphite” to be
inorganic phosphite, that is, “three oxygens and one hydrogen . . . bonded
directly to a phosphorus atom” and specifically distinguishes “phosphite”
from “‘organophosite,’ which is an organic version of phosphite in which
one or more of the phosphite oxygens are bonded to organic moieties.”
Spec. 14, ll. 1–12 (definition of “phosphite”). Thus, the term “phosphite” in
Appellant’s claims is limited to inorganic phosphite. See Phillips v. AWH
Corp., 415 F.3d 1303, 1316 (Fed. Cir. 2005) (en banc) (“[T]he specification

10

Appellant does not dispute Examiner’s finding that the “algae” recited in
claim 1 are, in fact, plants, nor does Appellant dispute that the
“photosynthetic cell” in claim 18 is “inclusive of plants and plant cells.”
Non-Final Act. 6; Ans. 3.
8
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may reveal a special definition given to a claim term by the patentee” that
“governs” the construction of that term). There is, however, no teaching in
Kimura that inorganic phosphite is an antifouling agent or that otherwise
suggests plants such as algae cannot utilize phosphite as a source of
phosphorus.
Examiner’s prima facie case is premised on a finding that algae/plants
cannot utilize phosphite. See Non-Final Act. 9–10 (finding “[o]ne would
have been motivated to generate transgenic algae that express the PtxD
enzyme because it was known in the art that (i) algae, like the land plants
taught by Abad et al, are photosynthetic organisms that do not readily
metabolize phosphite as a source of phosphorous”); see also Ans. 8, 16, 23–
24. Kimura does not support that finding. However, we agree with
Examiner’s conclusion that Appellant’s claims would be obvious if the prior
art, in fact, demonstrated that plants do not readily utilize phosphite as a
source of phosphorus. Thus, while we reverse the Obviousness Rejection,
we do so solely because Kimura does not support such a finding. We find
Appellant’s other arguments unpersuasive as explained below.
New Ground of Rejection
We enter a new ground rejecting claims 1, 5, 18, and 23 under 35
U.S.C. § 103 over Abad, Metcalf, Hallman, Borowitzka, Metcalf 1998, and
McDonald. 11 McDonald teaches that plants are “clearly unable to substitute
the [phosphorous] in [phosphite] for the [phosphorous] in [phosphate].” 12
11

Allison E. McDonald et al., Phosphite (Phosphorous Acid): Its
Relevance in the Environment and Agriculutre and Influence on Plant
Phosphate Starvation Response, J. Plant Nutrition, Vol. 24, 1505–1519
(2001) (“McDonald”).
12
McDonald refers to phosphite as “Phi,” which is inorganic phosphite, as
9
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McDonald, 1514. “As plants are unable to metabolize [phosphite], it
persists in tissues for extensive periods” and causes deleterious effects in
phosphate-starved plants. Id. at 1512. Accordingly, McDonald teaches that
plants, which would include the algae and photosynthetic cells recited in
claims 1, 5, 18, and 23, cannot readily utilize phosphite as a phosphorous
source.
We combine this teaching from McDonald with Examiner’s prior
findings regarding Abad, Metcalf, Hallman, Borowitzka, and Metcalf 1998
as set forth on pages 7–12 of the Non-Final Act and pages 4–13 of the
Answer, which we agree with (see FF1–FF7) and incorporate by reference
herein. With the substitution of McDonald’s teaching that plants “do not
readily metabolize phosphite as a source of phosphorous” for Kimura, we
agree with Examiner’s conclusion that at least claims 1, 5, 18, and 23 are
obvious over these references. 13 Id. In particular, we agree with Examiner’s
determination that:
One would have been motivated to generate transgenic algae
that express the PtxD enzyme because it was known in the art
that (i) algae, like the land plants taught by Abad et al. are
photosynthetic organisms that do not readily metabolize
phosphite as a source of phosphorus, (ii) overexpression of
PtxD in an organism confers the property of phosphite

recited in Appellant’s claims. See McDonald, 1508.
13
Should there be further prosecution, we leave to Examiner to determine
whether to make a new ground of rejection of any other claims. See 37
C.F.R. § 41.50(b); see also Manual of Patent Examining Procedure (MPEP)
§ 1213.02. Under 37 C.F.R. § 41.50(b), the Board may, in its decision,
make a new rejection of one or more of any of the claims pending in the
case. Because the exercise of authority under 37 C.F.R. § 41.50(b) is
discretionary, no inference should be drawn from the decision to exercise
that discretion with respect to some but not all of the claims on appeal.
10
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oxidation thus allowing said organism to utilize phosphite as a
source of phosphorous, and (iii) phosphite is an effective
selectable marker . . . wherein only the organisms that express
the phosphite dehydrogenase enzyme are able to grow in
phosphite containing environments.
Non-Final Act. 10–11. Moreover, a skilled artisan would reasonably expect
that the PtxD gene could be successfully used as a selectable marker gene
for algae transformed to synthesize a compound of interest because: (1)
Metcalf 1998 teaches that it is possible to select for any organism based on
its capability to oxidize phosphite to phosphate; (2) Metcalf reports that the
same transformation successfully conferred the ability to utilize phosphite in
E. coli; and (3) Hallman describes transformation with a gene that operates
similarly to the PtxD gene, i.e., by altering the organism’s nutritional
requirements, as a selectable marker gene for transgenic algae. See FF2,
FF5, FF6.
We are not persuaded by Appellant’s arguments that Abad’s SEQ ID
NO: 20228 is “buried” in that reference such that it would not be obvious to
transform algae to express that sequence. See App. Br. 19–21. Abad
teaches the transformation of plants to express proteins corresponding to
specific sequences––one of which (SEQ ID NO: 20228) is the sequence for
PtxD. FF1. The fact that a reference discloses “a multitude of effective
combinations does not” in and of itself “render any particular [one] less
obvious.” Merck & Co., Inc. v. Biocraft Labs., Inc., 874 F.2d 804, 807 (Fed.
Cir. 1989). While it is true, as Appellant urges, that Abad does not teach
that PtxD catalyzes the oxidation of phosphite to phosphate, Metcalf does.
FF2. Indeed, Metcalf teaches that transforming E. coli to express PtxD
altered its nutritional requirements, allowing the transformed organism to be

11
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grown on a medium where phosphite is the sole source of phosphorus. Id.
Moreover, Hallman teaches that selectable marker genes for algae include
genes that alter the transformed organism’s nutritional requirements. FF5.
Thus, even if one accepts Appellant’s argument that Abad’s SEQ ID NO:
20228 is “buried in a listing of over 30,000 homologs,” (App. Br. 20) the
other references demonstrate that it would be obvious to select that particular
sequence to transform algae and photosynthetic cells.
We are also unpersuaded by Appellant’s argument that such a
modification would impermissibly change Abad’s “principle of operation.”
See App. Br. 21–22. Abad describes “genes and uses for plant
improvement.” Abad (title). According to Abad, such “improvement” in
some “aspects of the invention” involves transforming a plant to “express[] a
protein that provides tolerance from exposure to an herbicide applied at
levels that are lethal to a wild type of said plant.” Id. ¶ 9. Such a
modification is similar to the modification proposed in the obviousness
rejection here. It is immaterial whether one describes this as conferring a
“new trait” or merely enhancing an “existing” one. See App. Br. 21. Put
differently, the distinction Appellant attempts to draw regarding Abad’s
“principle of operation” is one of semantics. Id. It does not reflect a change
to scientific or technical principles underlying Abad’s teaching that plants
can be improved by transforming them to express the sequences taught
therein.
Finally, we are unpersuaded by Appellant’s arguments based on the
Herrera-Estrella Declaration. Appellant contends that the “use of phosphite
as fertilizer and contaminant suppressant is an unexpected product of
modifying algae to allow them to use phosphite instead of phosphate as a

12

Appeal 2019-003981
Application 13/560,654
phosphorus source.” See App. Br. 35. But the record supports that a skilled
artisan would expect such results from the prior art. In re Skoner, 517 F.2d
947, 950 (CCPA 1975) (holding that expected beneficial results are evidence
of obviousness). Indeed, Metcalf teaches that an organism can be
transformed with the PtxD gene, thereby allowing it to be grown in a
medium containing phosphite as the sole phosphorus source. FF1.
Accordingly, it would be expected from the prior art that algae transformed
to express PtxD could be fertilized with phosphite. In addition, McDonald
teaches that plants cannot effectively metabolize phosphite (see McDonald
1512) and Hallman teaches that genes that alter a transformed algae’s
nutritional requirements are effective to select for the transformed algae
(FF5). Thus, a skilled artisan would expect phosphite to suppress
contaminants, e.g., other untransformed algae, in algae transformed to
express PtxD, particularly in a low-phosphate environment. See In re Baxter
Travenol Labs., 952 F.2d 388, 392 (Fed. Cir. 1991) (“[W]hen unexpected
results are used as evidence of nonobviousness, the results must be shown to
be unexpected compared with the closest prior art.”).
Appellant’s arguments pertaining to commercial success and industry
praise are likewise unpersuasive. See App. Br. 33. As we understand the
evidence in and attached to the Herrera-Estrella Declaration, the alleged
commercial interest and industry praise relates to engineering crops so that
such crops can be fertilized by phosphite as opposed phosphate. 14 Appellant
has not clearly established a nexus between that evidence and the “method

14

Our review is limited by the fact that some of the exhibits attached to the
Herrera-Estrella Declaration are not in English. See Herrera-Estrella Decl.
Exs. B and D. Appellant has not provided translations of those exhibits.
13
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of producing a substance of interest” in claims 1, 5, 18, and 23. See In re
GPAC Inc., 57 F.3d 1573, 1580 (Fed. Cir. 1995) (citation omitted) (“For
objective evidence to be accorded substantial weight, its proponent must
establish a nexus between the evidence and the merits of the claimed
invention.”). Indeed, these claims encompass the use of the PtxD gene as a
selectable marker to select for algae and photosynthetic cells transformed to
express a substance of interest in laboratory research. Thus, Appellant’s
arguments regarding a need for alternatives to phosphate fertilizers in
commercial agriculture and avoiding algae bloom from runoff of such
fertilizers, as well as the alleged “professional and commercial interest” that
Appellant’s research has garnered is not reasonably commensurate with the
broader scope of claims 1, 5, 18, and 23. See In re Harris, 409 F.3d 1339,
1344 (Fed. Cir. 2005) (Evidence of unexpected results must also be
“commensurate in scope with the degree of protection sought by the
claim[s]” on appeal to demonstrate non-obviousness). For all these reasons,
the Herrera-Estrella Declaration is insufficient to overcome the new ground
of rejection.
CONCLUSION
In summary:

14
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Claims
Rejected
1, 2, 4, 6–11, 18,
21, 24–29

Basis

Affirmed

§ 112(a)

Reversed

New
Ground

1, 2, 4, 6–
11, 18, 21,
24–29

1, 2, 4–11, 18, 21, § 103 Abad,
23–29
Metcalf, Hallman,
Kimura,
Borowitzka,
Metcalf 98
1, 5, 18, 23
§ 103 Abad,
Metcalf, Hallman,
McDonald,
Borowitzka,
Metcalf 98
Overall Outcome

1, 2, 4–11,
18, 21, 23–
29

1, 5, 18, 23

1, 2, 4, 6–
11, 18, 21,
24–29

5, 23

1, 5, 18, 23

FINALITY AND RESPONSE
This decision contains a new ground of rejection pursuant to
37 C.F.R. § 41.50(b). 37 C.F.R. § 41.50(b) provides “[a] new ground of
rejection pursuant to this paragraph shall not be considered final for judicial
review.”
37 C.F.R. § 41.50(b) also provides that the Appellant, WITHIN TWO
MONTHS FROM THE DATE OF THE DECISION, must exercise one of
the following two options with respect to the new ground of rejection to
avoid termination of the appeal as to the rejected claims:
(1) Reopen prosecution. Submit an appropriate
amendment of the claims so rejected or new evidence relating
to the claims so rejected, or both, and have the matter
reconsidered by the examiner, in which event the proceeding
will be remanded to the examiner. . . .
15
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(2) Request rehearing. Request that the proceeding be
reheard under § 41.52 by the Board upon the same record. . . .

AFFIRMED-IN-PART; 37 C.F.R. 41.50(b)

16
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