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GRIMES, Administrative Patent Judge.

DECISION ON APPEAL
This 1s an appeal under 35 U.S.C. § 134 involving claims to an in
vitro assay method. The Examiner has rejected the claims as indefinite,
lacking adequate description, and obvious. We have jurisdiction under 35
U.S.C. § 6(b). We reverse the rejections based on 35 U.S.C. § 112 but
affirm-in-part the rejections under 35 U.S.C. § 103.
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BACKGROUND

The Specification discloses a method of detecting binding between a
ligand and an analyte of interest by measuring non-radiative fluorescence
resonance energy transfer, or FRET (Spec. 2: 4-12). “FRET generally
involves the non-radiative transfer of energy between two fluorophores, one
an energy donor (D) and the other an energy acceptor (A)” (id. at 12: 27-28).
When the donor and the acceptor are close enough to each other, the energy
emitted by the donor is absorbed and re-emitted by the acceptor, resulting in
emission of energy at a different wavelength (id. at 13: 6-20). “FRET
manifests itself as a decrease in fluorescence intensity (i.e., decrease in
donor emission) at [one wavelength], an appearance of fluorescence
intensity at [a different wavelength] (i.e., an increase in sensitized emission)
and a depolarization of the fluorescence relative to the incident light” (id. at
13: 27-30).

DISCUSSION

1. CLAIMS

Claims 25-33 are on appeal. Claims 1-24 and 34-55 are also pending
but have been withdrawn from consideration by the Examiner. Claim 25 is
representative and reads as follows:

25. A method of identifying an analyte-ligand binding pair that
exhibits not-radiative fluorescence resonance energy transfer, said method
comprising:

a) contacting a combinatorial library comprising a plurality
of ligands with an analyte-analogue of interest in vitro such that said
analyte-analogue binds to at least one of said ligands to form an analyte-
ligand binding pair, said ligands comprising a first label comprising a first
component of a non-radiative fluorescence resonance energy transfer donor-
acceptor pair, said analyte-analogue comprising a second label comprising a
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second component of a non-radiative fluorescence resonance energy transfer
donor-acceptor pair; and
b)  detecting an analyte-ligand binding pair that exhibits

non-radiative fluorescence resonance energy transfer.
2. DEFINITENESS

Claims 25-33 stand rejected under 35 U.S.C. § 112, second paragraph.
The Examiner’s position, as we understand it, is that the term “analyte-
analogue” used in the claims is indefinite because “[i]t is not clear as to the
differentiating characteristics of analyte analogue since as appellants state
that these two have common epitopic site. The shorthand designation of
‘analyte-analogue’ as being both an analyte and analogue of the analyte goes
against the art-recognized separate designation of an analyte and an
analogue.” (Ans. 5.)

Appellant points to the Specification’s definition of the term,' and

(133

argues that “‘analyte-analogue’ refers to a single component but that single
component could either be an analyte or an analogue to the analyte” (App.
Br. 19).

“[A] claim 1s not indefinite merely because its scope is not
ascertainable from the face of the claims.” Amgen, Inc. v. Hoechst Marion
Roussel, Inc., 314 F.3d 1313, 1342 (Fed. Cir. 2003). “A claim is indefinite
if, when read in light of the specification, it does not reasonably apprise
those skilled in the art of the scope of the invention.” Id.

Here, the Specification expressly defines the term ‘“analyte-analogue”

as meaning either the analyte of interest or an analogue of the analyte. The

" “As used herein, ‘analyte-analogue,’ refers to the analyte, as well as an
analogue of the analyte” (Spec. 11: 8-9).

3
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Specification also defines “analogue,” as “a material that has at least some
binding properties in common with those of the analyte such that there are
ligands that bind to both” (Spec. 11: 1-3).

In our view, when the claim language is read in light of the
Specification, the meaning of the term “analyte-analogue” would be clear to
those of ordinary skill in the art. The rejection under 35 U.S.C. § 112,
second paragraph, is reversed.

3. NEW MATTER

Claims 25-33 stand rejected under 35 U.S.C. § 112, first paragraph, on
the basis that “[t]he as-filed specification does not provide support for the in
vitro method of step (a) i.e., contacting combinatorial library in vitro” (Ans.
3). Inresponse to Appellant’s argument that the Specification cites
Famulok” as teaching a screening assay useful in the disclosed method (App.
Br. 10), the Examiner argues that although the references cited in the
Specification describe in vitro assays, they do not describe assays meeting
the limitations of the instant claims and therefore “the claimed in vitro
method is not supported or described in the as-filed specification” (Ans. 12).

We will reverse this rejection. While the Specification does not
expressly state that the disclosed assay is carried out in vitro, it also does not
limit the scope of the disclosure to assays carried out in vivo. A
Specification does not need to describe every feature of a claimed invention

in the same words used in the claims in order to provide an adequate written

? Hanes et al., “In vitro selection methods for screening of peptide and
protein libraries,” in Famulok et al. (eds.), Combinatorial Chemistry in

Biology, pp. 107-122 (1999).



Appeal 2008-2334
Application 10/290,971

description. Purdue Pharma L.P. v. Faulding, Inc., 230 F.3d 1320, 1323
(Fed. Cir. 2000). What is required is a description that those skilled in the
art would recognize as showing possession of what is later claimed. See id.

Here, the claims are directed to a method that involves “contacting a
combinatorial library comprising a plurality of ligands with an analyte-
analogue of interest” (claim 25). The Specification states that a
“‘combinatorial library’ refers to a collection of diverse chemical
compounds generated by either chemical synthesis or biological synthesis
(e.g. in vivo and in vitro biological synthesis) by combining a number of
chemical subunits” (Spec. 11: 28-30). The Specification also cites
references teaching in vitro methods as disclosing “[u]seful screening
techniques” (id. at 20: 10-16). The Examiner’s criticism of these references
as not disclosing the exact method defined by the instant claims misses the
point — the Specification discloses them as providing relevant methods for
screening a combinatorial library for compounds that bind to an analyte of
interest, and those methods are carried out in vitro. The Specification’s
citation of the references therefore provides evidence that the method
disclosed in the Specification could be carried out in vitro.

In our view, a person of ordinary skill in the art would recognize from
the Specification’s disclosure that Appellant was in possession of the
claimed in vitro method at the time the application was filed. The rejection
of claims 25-33 for incorporating new matter is reversed.

4. WRITTEN DESCRIPTION
Claims 25-33 stand rejected under 35 U.S.C. § 112, first paragraph,

for lack of adequate written description. The Examiner finds that the
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Specification “fails to provide in specific terms the steps and/or components
of the in vitro method by which an analyte-analogue [is] paired with a ligand
so that detection is achieved by a non-radiative FRET method” (Ans. 4).
The Examiner also states that “without the guidance/direction normally
provided by an Example(s) as to the details of the invention, one skilled in
the art cannot ascertain whether appellant is in possession of the in vitro
method” (id. at 13).

For the reasons discussed above in the context of the new matter
rejection, we disagree. In our view, the Specification’s description is
adequate to show that Appellant was in possession of the claimed in vitro
method at the time the application was filed. The rejection for lack of
adequate description is reversed.

5. OBVIOUSNESS: PESTKA AND FAMULOK

Claims 25-31 stand rejected under 35 U.S.C. § 103 as obvious in view
of Pestka alone or combined with Famulok. The Examiner cites Pestka for
its disclosure of a FRET-based method for detecting protein-protein
interactions in a cell (Ans. 7). The Examiner concludes that Pestka would
have made obvious the claimed in vitro method because it suggests carrying
out the disclosed assay using microtiter plates (id.). The Examiner
alternatively cites Famulok for its disclosure of the advantages of in vitro
assays — no cloning is necessary and very large libraries can be screened —
and concludes that the claimed method would have been obvious in view of
the combined references (id. at 8).

We agree with the Examiner that Pestka and Famulok support a prima

facie case of obviousness. Pestka teaches a method of detecting protein-
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protein interactions in a living cell by coupling the proteins of interest to
fluorescent labels that will undergo FRET if the proteins bind each other,
then detecting the FRET signal (Pestka 4, § 28). One embodiment taught by
Pestka involves overexpression of a library of proteins (each fused with a
FRET donor or acceptor) in host cells, production of a protein of interest
(also fused to a complementary FRET donor/acceptor) in the library of cells,
detection of FRET, and identification of the interacting proteins (id.).

Pestka’s focus is on detecting protein-protein interactions in living
cells, but Pestka teaches that in vitro methods had also been used to detect
such interactions (id. at 1, 9 3). Pestka also teaches that “observing FRET in
live cells can create[ ] some serious problems” (id. at 2, § 12), which a
person of ordinary skill in the art would understand to mean that the living
cell environment is not necessary for FRET to occur.

Famulok teaches two in vitro methods for detecting protein-protein
interactions (Famulok 109). The methods are based on isolating ligand-
binding proteins using a “panning” method rather than on detecting FRET
(see id., Figs. 1 and 2). Famulok teaches that the in vitro methods have
certain advantages: ‘“The main advantage of in vitro selection methods is . . .
that no cloning is necessary and therefore very large libraries can be used for
screening and selection” (id. at 120).

We agree with the Examiner that the method of claim 25 would have
been obvious to those of ordinary skill in the art based on the cited
references. Specifically, it would have been obvious to those skilled in the
art to carry out Pestka’s FRET-based method of detecting protein-protein

interactions in vitro rather than in cells because Famulok teaches that doing
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so eliminates the need to clone each of the proteins of interest and thereby
allows screening of very large libraries.

Appellant argues that modifying Pestka by carrying out its method in
vitro “would render the Pestka et al. method unsatisfactory for its intended
purpose . . . because the purpose of the method is to identify interactions that
provide physiologically relevant information” (App. Br. 22-23). Along the
same line, Appellant argues that Pestka teaches away from in vitro methods
because it “disclose[s] that there are problems associated with conducting
studies in vitro” (id. at 23-24).

These arguments are not persuasive. While Pestka emphasizes the
advantages to carrying out its method in living cells (i.e., in vivo), those
skilled in the art would have recognized that doing so also had certain
disadvantages (e.g., the need to clone each protein of interest). Those of
ordinary skill in the art would also have recognized that in vitro methods
have their own advantages and disadvantages: some physiologically
relevant information might be lost but less labor is required compared to in
vivo methods.

Each type of screening method has its pluses and minuses. The
choice of one type over another will always involve certain trade-offs. “The
fact that the motivating benefit comes at the expense of another benefit . . .
should not nullify its use as a basis to modify the disclosure of one reference
with the teachings of another. Instead, the benefits, both lost and gained,
should be weighed against one another.” Medichem S.A. v. Rolabo S.L., 437
F.3d 1157, 1165 (Fed. Cir. 2006). Here, the choice of an in vitro method
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over an in vivo method would have been obvious to those of ordinary skill in
the art seeking a more convenient, cloning-free assay method.

Appellant also argues that “Famulok does not teach or suggest that his
in vitro methods would overcome the problems associated with in vitro
methods outlined in Pestka et al. or that they would mimic the physiological
conditions . . . as desired by Pestka et al.” (App.Br. 25).

This argument is also unpersuasive. It is true that Pestka emphasizes
the benefits of an in vivo screening method, but as discussed above, those of
ordinary skill in the art would have recognized — especially given the
teachings of Famulok — that in vitro methods have their own advantages,
even if they less accurately mimic the physiological conditions inside a
living cell. The choice of either type of assay method would have been
obvious depending on the importance attached to their relative merits by the
ordinary artisan.

Appellant separately argues claims 28 and 30. With regard to claim
28,° Appellant argues that Pestka does not teach a method that includes the
limitations of claim 28 and “in light of the relevant purpose of Pestka et al.,
1.e., to construct a detailed protein-protein interaction map, the skilled artisan

would have no reason to modify the method of Pestka et al. to achieve the

3 Claim 28 is directed to “[t]he method of claim 25, further comprising
identifying an analyte-analogue-ligand binding pair that exhibits a change in
non-radiative fluorescence resonance energy transfer in the presence of
analyte.”
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method of claim 28" (App. Br. 25-26). With regard to claim 30,* Appellant
argues that Pestka’s claim 22, which the Examiner relies on, does not teach
or suggest “that the test compound exhibits reversible binding or selecting an
analyte-binding ligand to which the test compound exhibits reversible
binding.” (App. Br. 27.)

The Examiner’s response to these arguments in the Answer was that
Pestka’s claim 22 “discloses that the test compound (analyte, as claimed) is
involved in a competition assay with one of the protein[s] to prevent the
protein-protein interactions.” (Ans. 18.”)

We will affirm the rejection of claim 30. Pestka’s disclosure of a
method of detecting protein-protein interactions inherently describes a
method of detecting an analyte (i.e., one of the proteins) that exhibits
reversible binding, because most if not all protein-protein interactions are
reversible binding interactions.

However, we will reverse the rejection of claim 28. That claim is
directed to a competitive assay method in which the presence of analyte
changes the FRET interaction between an analyte-analogue and a ligand.
The Examiner points to Pestka’s claim 22 as suggesting a competitive assay,

but that claim does not define such an assay.

* Claim 30 is directed to “[t]he method of claim 25, further comprising
selecting an analyte binding ligand to which said analyte-analogue exhibits
reversible binding.”

> The Examiner also invited us to “[s]ee further Pestka’s reference to USP
6,197,928.” The Examiner, however, did not point to any specific passage
of the ‘928 patent and we decline the invitation to review the entire reference
to determine for ourselves whether any part of it supports the Examiner’s
position.

10
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Pestka describes the assay defined by claim 22 as “a method to detect
quaternary structural change in a multi-component membrane complex”
(Pestka, 9 29). That is, the method starts with a multi-protein complex that
includes two fusion proteins coupled, respectively, to a donor fluorescent
protein moiety and an acceptor fluorescent protein moiety so that FRET can
occur when the proteins are associated in the complex (id.). The complex is
exposed to the correct wavelength of light and a test compound is added
(id.). If the test compound is bound by the multi-protein complex, it causes
quaternary structural change in the complex that increases the distance
between the fusion proteins, FRET no longer occurs, and the fluorescence
emission wavelength changes.

A competitive assay is based on competition between labeled and
unlabeled compounds for binding to the same moiety: reduction in the
amount of labeled compound bound indicates how much unlabeled
compound is present. In Pestka’s method, there is no requirement that the
two fusion proteins actually bind to each other, or that the test compound be
bound by one of the two fusion proteins. All that is required is that the test
compound be bound by the multi-protein complex as a whole, and that the
binding change the conformation of the complex in a way that causes the
FRET interaction between the fusion proteins to be eliminated.

The Examiner has not established that the cited references would have
suggested a competitive assay as defined by claim 28. We therefore reverse
the rejection of claim 28 as obvious in view of Pestka and Famulok.

However, we affirm the rejection as applied to claims 25-27 and 29-31.

11
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6. OBVIOUSNESS: PESTKA, YOUN, AND BERNASCONI

Claims 25-33 stand rejected under 35 U.S.C. § 103 as obvious in view
of Pestka, Youn, and Bernasconi. The Examiner relies on Pestka for the
teachings already discussed, and cites Youn and Bernasconi to meet the
limitations of claims 32 and 33 (Ans. 8-9).° The Examiner cites Youn for its
disclosure of assays based on measuring the change in the excited state
lifetime of a FRET component (id. at 9) and cites Bernasconi for its
disclosure of assays based on measuring depolarization (id.). The Examiner
concludes that it would have been obvious to modify the in vitro assay
suggested by Pestka by measuring the parameters used by Youn and
Bernasconi (id. at 10).

We agree with the Examiner that Pestka and Youn support a prima
facie conclusion of obviousness with respect to claims 25-32. As discussed
above, Pestka discloses an assay meeting the limitations of claim 25 except
that it is carried out in vivo instead of in vitro, as required by the claim.
Pestka discloses, however, that in vitro methods had been used to detect
protein-protein interactions (id. at 1, § 3), and that “observing FRET in live
cells can create[ ] some serious problems” (id. at 2, 4 12).

Youn teaches an in vitro assay based on FRET (Youn 26, “HSA

Immunoassay”). Youn teaches detecting FRET interactions based on a

¢ Claim 32 reads: “The method of claim 25, wherein said detecting
comprises measuring the change in the excited state lifetime of a first
component of said non-radiative fluorescence resonance energy transfer
donor-acceptor pair.” Claim 33 reads: “The method of claim 25, wherein
said detecting comprises measuring the depolarization of fluorescence
relative to excitation of a first component of said non-radiative fluorescence
resonance energy transfer donor-acceptor pair.”

12
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decrease in fluorescence lifetime (id., abstract), and teaches that “lifetime

measurements provide a reliable basis for sensing because the decay times
are mostly independent of the overall intensity of the emission” (id. at 29,

right-hand column).

We agree with the Examiner that it would have been obvious to those
of skill in the art to modify Pestka’s in vivo assay by measuring protein-
protein interactions via FRET in vitro. Pestka teaches that other assays for
measuring protein-protein interactions had been done in vitro (id. at 1, 9 3)
and that doing them in vivo “creates some serious problems” (id. at 2, 4 12).
Also, Youn teaches the advantages of an in vitro, FRET-based assay for
detecting protein-protein assays (Youn 29, right-hand column).

We also agree with the Examiner that it would have been prima facie
obvious to modify an assay based on detecting FRET interactions by
measuring any parameter that was known in the art to be changed when
FRET occurs, including fluorescence lifetime, as taught by Youn. Youn
teaches that “lifetime measurements provide a reliable basis for sensing”
(id.).

Appellant argues that claim 25 is patentable over Pestka, Youn, and
Bernasconi for the same reasons he presented with respect to the rejection
based on Pestka and Famulok (App. Br. 28). With respect to claim 30,
Appellant argues that the cited references do not teach or suggest using an
analyte binding ligand that exhibits reversible binding (id.)

These arguments are unpersuasive, except with respect to claim 28,
for the reasons discussed above. With respect to claim 28, the Examiner has

not pointed to any teaching of a competitive assay in Youn or Bernasconi

13
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and Pestka’s claim 22, as discussed above, is not a competitive assay. We
affirm the rejection of claims 25 and 30. Claims 26, 27, 29, and 31 fall with
claim 25 because they were not argued separately.

With respect to claim 32, Appellant argues that “Youn et al. do not
teach or suggest using their immunoassay in conjunction with a
combinatorial library” (App. Br. 28). Appellant also argues that “Youn et al.
do not teach or suggest employing their method in a screening method” (id.
at 28-29). Finally, Appellant argues that “Youn et al. do not teach or suggest
measuring the change in the excited state lifetime of a component of a non-
radiative fluorescence energy transfer pair in a cell, which is required by the
Pestka et al. method” (Reply Br. 10).

None of these arguments are persuasive. As discussed above, Pestka
teaches a screening method using a combinatorial library, and Youn teaches
measuring fluorescence lifetime in a FRET-based assay. The cited
references, taken together, would have suggested the method of claim 32.
Appellant’s arguments are based on considering the references in isolation,
and are therefore unpersuasive. See In re Merck & Co., 800 F.2d 1091, 1097
(Fed. Cir. 1986)(“Non-obviousness cannot be established by attacking
references individually where the rejection is based upon the teachings of a
combination of references.”); In re Young, 927 F.2d 588, 591, (Fed. Cir.
1991)(“The test for obviousness is what the combined teachings of the
references would have suggested to one of ordinary skill in the art.”).

With respect to claim 33, Appellant argues that Bernasconi does not
teach an assay where both interacting proteins are labeled with members of a

FRET donor-acceptor pair (App. Br. 29-30). “Rather, Bernasconi et al. label

14
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only the surrogate ligand with a fluorescent [label]” (id. at 30). “Bernasconi
et al. disclose detecting an interaction using fluorescence polarization, which
increases due to an increase in molecular weight, e.g., when a binding event

occurs, as opposed to a decrease in polarization upon binding, which is what
occurs when a non-radiative fluorescence resonance energy transfer occurs”

(id.)

We agree with Appellant that the Examiner has not made out a prima
facie case of obviousness with respect to claim 33. As Appellant points out,
the assay taught by Bernasconi cited by the Examiner appears to involve
only one fluorescently labeled moiety. Bernasconi states that “a
microfluidics set-up . . . can be used. . . . In this case, both the surrogate
ligand and the target protein are free in solution. The surrogate ligand is
labeled.” (Bernasconi, col. 12, 11. 38-42.) Bernasconi does not describe
labeling of the target protein but states that “detection of the interaction is
done by fluorescence polarization as is known in the art” (id. at col. 12, 11.
44-45).

We agree with Appellant that the Examiner has not adequately
explained how an assay to detect interaction of a labeled protein and
unlabeled protein, based on measuring fluorescence polarization, would
have suggested an assay to detect interaction of two proteins labeled with
members of a FRET donor-acceptor pair, based on measuring fluorescence
depolarization. The rejection of claim 33 is reversed.

SUMMARY
We reverse the rejections based on 35 U.S.C. § 112. We affirm the

obviousness rejection of claims 25-27 and 29-31 based on Pestka and

15
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Famulok, and affirm the obviousness rejection of claims 25-27 and 29-32
based on Pestka, Youn, and Bernasconi. We reverse the obviousness
rejections with respect to claims 28 and 33.

No time period for taking any subsequent action in connection with

this appeal may be extended under 37 C.F.R. § 1.136(a).

AFFIRMED-IN-PART

Ssc:

ALLISON JOHNSON, P.A.

LAKE CALHOUN EXECUTIVE CENTER
3033 EXCELSIOR BLVD., SUITE 467
MINNEAPOLIS, MN 55416
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