biblio.ugent.be

The UGent Institutional Repository is the electronic archiving and dissemination platform for
all UGent research publications. Ghent University has implemented a mandate stipulating
that all academic publications of UGent researchers should be deposited and archived in
this repository. Except for items where current copyright restrictions apply, these papers are
available in Open Access.

This item is the archived peer-reviewed author-version of:

Title: Something more is necessary — Are genes and genetic diagnostic tests statutory
subject matter for US patents?

Authors: Julian Cockbain & Sigrid Sterckx

In: Expert Review of Molecular Diagnostics (in press, to be published 2011)

To refer to or to cite this work, please use the citation to the published version:

Cockbain, Julian & Sterckx, Sigrid (2011), “Something more is necessary — Are genes and
genetic diagnostic tests statutory subject matter for US patents?”, Expert Review of
Molecular Diagnostics (in press, to be published 2011).



“Something more is necessary” —

Are genes and genetic diagnostic tests statutory subject matter for US patents?

“A discovery may be brilliant and useful, and not patentable. No matter through what long,
solitary vigils, or by what importunate efforts, the secret may have been wrung from the

bosom of Nature, or to what useful purpose it may be applied. Something more is necessary

[1].”

“The concept of patentable subject matter ... is not “like a nose of wax, which may be turned

and twisted in any direction ... [2]” [3]”.

Abstract:

In a recent decision (AMP v. USPTO) from the US District Court, patent claims directed to
DNA sequences corresponding to human genes and to diagnostic tests based on such genes
have been found to be invalid, primarily on the basis that the DNA molecules claimed, which
included cDNA and primers and probes, are "products of nature” and thus unpatentable. If
upheld, this decision will have considerable impact on the ability of biotech companies and
universities to patent the results of their research.

In this paper we will explain the basis for this decision and discuss the appropriateness of
patenting discoveries and their (obvious) uses in the light of this fascinating case. While our
focus will primarily be on the product claims, diagnostic method claims were also revoked in
AMP v. USPTO on the basis that they were for mental acts or did not involve any
“transformation of matter”. This will be discussed in the light of the recent US Supreme

Court decision in Bilski v. Kappos, which focussed on the patent-eligibility of process claims.



Keywords: Patents, genes, genetic diagnostic tests, products of nature

Introduction

The human genome is naturally occurring and finite, yet numerous patents have been granted
in the US and elsewhere for human genes, gene variants and gene fragments and their use in
diagnostic (and other) methods. To some, this is a second enclosure of the commons — the
transformation of common property into private property, the use of which is forbidden to the
non-owners. Some have attempted to justify this by referring to the “tragedy of the
commons” — that resources are inefficiently used, or overused, if not privately owned [4].
Others have argued that in the case of “intellectual property” the opposite applies — the
“tragedy of the anti-commons” [5-6] — whereby too many overlapping private property rights

can result in the underuse of scientific results.

Recently, the District Court of the Southern District of New York was asked by the
Association for Molecular Pathology (AMP) and others to revoke certain claims of various
patents owned or part-owned by the University of Utah Research Foundation, licensed to
Myriad Genetics [7]. These claims relate to the cancer susceptibility genes BRCA1 and
BRCAZ2 as well as to genetic diagnostic tests using those genes. In his decision of 29 March
2010, since appealed by Myriad, District Judge Robert Sweet agreed and declared these

claims to be invalid.



In this paper we will explain the basis for this decision (AMP v. USPTO [101]), which is of
great importance in finding genes, gene fragments and gene constructs to be “products of
nature” and hence unpatentable. We will discuss the appropriateness of patenting discoveries
and their (obvious) uses in the light of this fascinating case. While our focus will primarily be
on the product claims, diagnostic method claims were also revoked in AMP v. USPTO on the
basis that they were for mental acts or did not involve any “transformation of matter”. These
method claims will be discussed briefly in view of a US Supreme Court decision from 28

June 2010 (Bilski v. Kappos [8]) which focussed on the patent-eligibility of process claims.

Gatekeepers to patentability - the exclusions from patentability

The gatekeepers to patentability are utility, novelty, non-obviousness, and exclusion by other
means, e.g. by the statutory subject matter (SSM) test of Section 101 of the United States

Patent Law or by the provisions of Articles 52(2) and 53 of the European Patent Convention.

As is clear from the opening quote of this article, novelty and utility are necessary but not
sufficient criteria for patentability. To be patentable in the US, an invention must not only be
new, non-obvious and useful but must also be statutory subject matter for patenting, i.e. it
must fall within one of the categories of subject matter that are patentable under US law. The
basic requirement for statutory subject matter is set out in 35 USC 101 (Section 101 of the

US Patent Law, which is laid down in Title 35 of the United States Code [102]) as follows:

“Whoever invents or discovers any new and useful process, machine, manufacture, or composition of
matter, or any new and useful improvement thereof, may obtain a patent therefor, subject to the

conditions and requirements of this [law]” (emphasis added).



Only if an invention passes the SSM patent-eligibility test does it need to be tested for the
other patentability requirements of novelty, non-obviousness and utility, and the SSM test
would seem, on the face of it, to be relatively straightforward. In patents and patent
applications, inventions are always claimed either as things (e.g. products, compounds,
compositions, apparatus, etc.) or as ways of doing things (e.g. as methods, processes or
procedures). Whatever biologists, sociologists or philosophers may consider a “gene” to be,
in patents they are claimed as chemical compounds comprising an appropriate sequence of
conjoined nucleic acid residues, i.e. either DNA or RNA sequences. Thus for example, claim

1 of US Patent No. 5747282 [201] is directed to:

“An isolated DNA molecule coding for a BRCAL polypeptide, said polypeptide having the amino acid

sequence ...”

It would seem therefore that such “gene” claims should meet the SSM test since the DNA

molecule is composed of atoms, i.e. of matter.

If only life were so straightforward. Where the commonsense interpretation of the wording of
a law leads to results which are bizarre, or perhaps unintended by the legislators who framed

the law, the courts have shown a tendency to impose less than straightforward interpretations.

The US courts are no strangers to this habit of judiciary-made law and certain categories of
invention are deemed to fail the SSM test. Obviously, under a common law system such as
the US, laws such as the Patent Act are drafted against a background understanding that they

will be interpreted by courts and hence that the legislators need not cover every possibility in



the statute. Thus, when we refer to “judiciary-made law”, we are concerned with
interpretations of statute law that are not evidently derivable from either the wording of the
law or the deliberations of the legislator. Clearly courts must interpret, and clearly the
legislator cannot foresee all possible future developments that may occur (particularly when
the law concerns inventions). However, judiciary-made law must always be subject to
scrutiny. This was made eminently clear when the US Supreme Court advised the Federal
Circuit in Bilski v. Kappos [8] that its “machine or transformation of matter” (MOTM) test
was not infallible. The judiciary-made law in relation to the SSM test for products is

illustrated by the 1980 decision of the US Supreme Court in Diamond v. Chakrabarty [9]:

“[Clomposition of matter” has been construed ... to include “all compositions of two or more
substances and ... all composite articles, whether they be the result of chemical union, or of mechanical
mixture ... [10]” ... This is not to suggest that [35 USC 101] has no limits or that it embraces every
discovery. The laws of nature, physical phenomena, and abstract ideas have been held not patentable.
Thus, a new mineral discovered in the earth or a new plant found in the wild is not patentable subject
matter. Likewise, Einstein could not patent his celebrated law that E = mc?; nor could Newton have
patented the law of gravity. Such discoveries are “manifestations of ... nature, free to all men and

reserved exclusively to none [11]” [9].”

The claims under consideration in Diamond v. Chakrabarty related to a genetically
engineered microorganism that was not naturally occurring. Finding those claims acceptable,
as not being directed to a product of nature, the Supreme Court distinguished over the earlier

case Funk Bros. Seed Co v. Kalo Inoculant Co [11] as follows:

“Concluding that the patentee had discovered “only some of the handiwork of nature,” the [Funk]
Court ruled the product [a combination of known bacterial species] nonpatentable: “Each of the species

... infects the same group of ... plants which it always infected. No species acquires a different use.



...The bacteria perform in their natural way. Their use in combination does not improve in any way
their natural functioning. They serve the same ends nature originally provided and act quite
independently of any effort by the patentee.” ...

Here, by contrast, the patentee has produced a new bacterium with markedly different characteristics
from any found in nature and one having the potential for significant utility. His discovery is not
nature’s handiwork, but his own; accordingly it is patentable subject matter under [35 USC 101] [9].”

(emphasis added)

Likewise, in a case from 1931, American Fruit Growers, Inc v. Brodgex Co [12], the
Supreme Court had acknowledged that the claimed product, treated fruit, was not to be found
in nature but held that the fruit did not become an article of manufacture (as opposed to a
product of nature) unless it “possesses a new or distinctive form, quality, or property” as

compared with the naturally occurring article.

However, a particular problem arises where the crux of an invention lies in something which
is not patent-eligible but where the patent claims have been written so that the invention as
claimed at first sight seems to comply with Section 101. Should the invention then pass or
fail the SSM test, and if it passes can the claims be rejected on another basis? The US
Supreme Court made it clear in Parker v. Flook [3] that making the determination of patent-
eligibility under Section 101 “depend simply on the draftsman’s art ... would ill serve the

principles underlying the [Section 101 prohibitions]”.

Association for Molecular Pathology et al. v. United States Patent and Trademark Office et

al.



This brings us to the case that is the focus of this article. As mentioned earlier, the District
Court of the Southern District of New York was asked by the Association for Molecular
Pathology and others to declare certain claims of seven patents [201-207], owned or part-
owned by the University of Utah Research Foundation and licensed to Myriad Genetics, to be
invalid for failing the SSM test. The claims at issue related to the cancer susceptibility genes
BRCA1 and BRCAZ2, as well as to genetic diagnostic tests using those genes. District Judge

Robert Sweet decided that those claims were indeed invalid.

One of these claims has already been quoted above in full. However, for present purposes

they may be very roughly paraphrased as having the following typical forms:

A. An isolated DNA molecule comprising the nuclear DNA coding for a natural
polypeptide.

B. An isolated DNA molecule comprising cDNA coding for a natural polypeptide.

C. An isolated DNA molecule comprising an oligonucleotide capable of hybridising to
native DNA coding for a natural polypeptide.

D. A method for detecting a DNA defect comprising analysing the relevant sequence in
the patient’s DNA [or comparing the relevant sequence in the patient’s DNA with a
reference sequence].

E. A method for screening a drug comprising growing in the presence or absence of the

drug, detecting the rates of growth, and comparing the rates of growth.

In the human cell, DNA is of course associated with other cell components and thus “isolated

DNA” is intended to confer novelty on the claimed subject matter. Here it may be noted that,



under European patent law, while Art. 52(2) and (3) EPC exclude “discoveries” “as such”

from patentability, Rule 29(2) EPC explicitly permits claims to isolated DNA by stating that:

“An element isolated from the human body or otherwise produced by means of a technical process,
including the sequence or partial sequence of a gene, may constitute a patentable invention, even if the

structure of that element is identical to that of a natural element [13].”

Judge Sweet’s determination that the claims failed the SSM test was based on different
grounds for the “isolated DNA” product claims and for the diagnostic method claims. Since

our main focus in this article is on the claims to isolated DNA, we shall consider these first.

The product claims

Clearly, the product claims meet the SSM test for “compositions of matter” as set out in the
first part of the first quote from Diamond v. Chakrabarty [9] above — the molecules covered
by the claims are “compositions of two or more substances”, i.e. nucleic acid molecules,
which are the result of “chemical union”. The point at issue is whether they fail the judiciary-
made law as being naturally occurring substances, that is to say discoveries which are

“products of nature” [14-15].

DNA does not exist in nature in isolated form; however, isolation or purification of native
DNA does not change the fact that the DNA itself is a product of nature. Is the position
different if the DNA claimed is an artificially synthesised (partial) copy of DNA that occurs
in nature having the relevant characteristics of the natural DNA, and what are those

characteristics? In other words, can the wording of a claim (e.g. as an isolated, purified,



truncated, or synthetic version of a natural product) enable that claim to meet the SSM test?

Judge Sweet thought not.

The question of the inherent patentability of DNA has not previously been considered by the
US courts and the clearest guidance in case law comes from that relating to products which
occur in nature. The practice before the US Patent and Trademark Office has been to follow
the decision, from 1911, of the highly respected Judge Learned Hand (like Judge Sweet, of
the District Court of the Southern District of New York), which upheld a patent claim to a
purified form of a naturally occurring substance (adrenalin) in the case Parke-Davis & Co v.

H K Mulford & Co [16]. In this case Judge Hand stated:

“[E]ven it were merely an extracted product without change, there is no rule that such products are not
patentable. [The inventor] was the first to make it available for any use by removing it from the
[material] in which it was found, and, while it is of course possible logically to call this a purification of
the principle, it became for every practical purpose a new thing commercially, and therapeutically. That

was a good ground for a patent.”

Earlier case law from the US Supreme Court had held that purification of a product of nature
did not allow it to pass the SSM test. In particular, in 1874, in American Wood Paper Co v.

Fibre Disintegrating Co [17], the Supreme Court had commented:

“There may be many things well known and valuable in medicine or in the arts which may be extracted
from divers substances. But the extract is the same, no matter from what it has been taken. A process to
obtain it from a subject from which it has never been taken may be the creature of an invention, but the

thing itself when obtained cannot be called a new manufacture.”
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Here, we should note that the statutory basis being applied for acceptance or rejection of the
claims is different: in Parke-Davis [16] Judge Hand is affirming the novelty of the purified
adrenalin; in American Wood Paper [17] the Supreme Court is denying that an extract is a
“new manufacture”, i.e. pointing out that it does not pass the SSM test; and the point at issue
in AMP [101] is whether the isolated DNA is a “composition of matter”, i.e. statutory subject
matter as required by Section 101 of the US Patent Law. Nonetheless, as noted by patent law
scholars Merges and Duffy: “the law since Parke-Davis has been nearly uniform in agreeing

with Judge Hand’s analysis [14]”.

In other words, AMP turns the courts squarely back to the question as to whether a product of
nature in a form in which it does not occur in nature is statutory subject matter, irrespective of
whether it is novel and useful. In his decision, Judge Sweet relied upon American Wood
Paper [17], and commented that Myriad (one of the defendants) relied heavily on Parke-
Davis[16]. Judge Sweet distinguished over Parke-Davis by arguing that the point at issue
before Judge Learned Hand had been one of novelty (the modern-day [35 USC 102]
question), and not of patentable subject matter (the [35 USC 101] question before him in

AMP).

This brings us to an unusual aspect of Judge Sweet’s decision — his overwhelming reliance in
relation to the product claims on Supreme Court cases, even ones somewhat long in the tooth,
rather than on case law from the Court of Appeal (the court level above his own, whose
precedent he would normally be expected to follow, for example the 2" Circuit’s affirmation
of Judge Hand’s decision in Parke-Davis or the 4™ Circuit’s decision in Merck & Co v. Olin
Mathieson Chemical Corp [18] which appeared to downgrade the importance of the product

of nature argument.). This is unusual since it was entirely predictable that the AMP v. USPTO

11



decision would be appealed to the Court of Appeal for the Federal Circuit (herein the
"Federal Circuit"), and indeed such an appeal has meanwhile been filed. It is almost as if
Judge Sweet’s decision were written in the expectation that the appeals process will go right

up to the Supreme Court.

Before ruling on the isolated native DNA claims, Judge Sweet summarised:

“In sum, the clear line of Supreme Court precedent and accompanying lower court authorities,

stretching from American Wood-Paper [17] through to Chakrabarty [9], establishes that purification of

a product of nature, without more, cannot transform it into patentable subject matter. Rather, the
purified product must possess “markedly different characteristics [9]” in order to satisfy the

requirements of [35 USC 101].” (references added)

Turning to the question as to whether the isolated DNA did in fact possess “markedly
different characteristics” from native DNA, Judge Sweet noted that DNA is “relatively inert
chemically”, that it is a physical carrier of information, and that this “informational quality is

unique among the chemical compounds found in our bodies”. He proceeded to comment that:

“In light of DNA’s unique qualities as a physical embodiment of information, none of the structural and
functional differences cited by Myriad between native BRCA1/2 DNA and the isolated BRCA1/2 DNA

claimed ... render the claimed DNA “markedly different [9]”.” (reference added)

Judge Sweet thus found the claims to isolated native DNA to be directed to unpatentable
products of nature. Recent developments suggest that there may well be some support for
Judge Sweet’s position in the Federal Circuit, as Judge Dyk made clear in an August 2010

opinion in Intervet Inc. v. Merial Limited and Merial SAS [103]. While the point at issue in

12



Internet v. Merial related to claim construction, at least one claim was to “isolated DNA” and

Judge Dyk commented that such claims raise serious questions of patentable subject matter:

“The mere fact that ... a DNA molecule does not occur in isolated form in nature does not, by itself,
answer the question. It would be difficult to argue, for instance, that one could patent the leaves of a

plant merely because the leaves do not occur in nature in their isolated form [103].”

To determine whether or not something is “markedly different” from a product or
phenomenon of nature is in itself a form of “obviousness” test, although not in the same
manner as applied under Section 103 — it is a test to determine whether the claim seeks to
monopolize that which, as an abstract idea or phenomenon of nature, should be open and free

for all to use.

Thus far, while diverging from the position established in a District Court judgment by Judge
Hand in Parke-Davis & Co v. H K Mulford & Co [16], Judge Sweet seems to have indeed
been following Supreme Court precedent. Isolated native DNA is after all native DNA in a
purified form — the DNA itself, in its relevant structure as an information carrier is wholly
unchanged. In cDNA however the DNA structure is cut and spliced, and in DNA primers the
DNA structure is truncated. Nonetheless, Judge Sweet also found that the claims to isolated
cDNA and DNA primers were unpatentable since the subject matter was not “markedly
different” from the native, genomic DNA. Here, Judge Sweet found that the appropriate SSM
test was “whether, considering the claimed invention as a whole, it is sufficiently distinct in
its fundamental characteristics from natural phenomena to possess the required “distinctive

name, character, [and] use [19]” [101].”

13



More particularly, in the case of cDNA and DNA primers and probes, Judge Sweet found that
the fundamental property of the DNA molecules was their informational content. Since this
was the same as in the native DNA, the DNA constructs and fragments were not markedly

different from the native DNA, the product of nature, and thus failed the SSM text:

“This conclusion is driven by the overriding importance of DNA's nucleotide sequence to both its
natural biological function as well as the utility associated with DNA in its isolated form. The
preservation of this defining characteristic of DNA in its native and isolated forms mandates the
conclusion that the challenged composition claims are directed to unpatentable products of nature

[101].”

It is quite clear that, in normal patent terms, the claimed isolated native DNA, cDNA and
primers were novel, i.e. nothing existed in the prior art which fell within the scope of the
definitions set out in the claims. Moreover, since the sequences of the BRCAL and BRCA2
genes were not known, it is difficult to argue that the DNA as claimed was obvious having
regard to the prior art as defined in the statute. Additionally, at least the primers had utility,
e.g. for DNA amplification in a first stage in a diagnostic test for genetic abnormalities. Thus
the only basis for rejecting the DNA claims would indeed seem to be by giving teeth to the
Supreme Court’s earlier judgements that products or manifestations of nature should not be

patentable.

The method claims

This article is primarily concerned with the patentability of DNA. However, the subject of the

patent-eligibility of the diagnostic method claims in AMP v. USPTO is of obvious interest to

14



the molecular diagnostics industry and the inclusion of a brief discussion is warranted due to

the developments that have occurred since Judge Sweet's decision was handed down.

Although AMP v. USPTO is wholly concerned with patent-eligibility under 35 USC 101, the
words in Section 101 that were at issue for the DNA claims were different from those
primarily at issue for the method claims; in the former "manufacture™ and “"composition of
matter"”, and in the latter "process”. Subsequent to Judge Sweet's decision, the US Supreme
Court has handed down a decision in Bilski v. Kappos [8] which addresses the meaning of
this term "process”, whether any series of steps is a "process"” or whether something more is
required. The subject matter of concern in Bilski's application was a business method but the
Supreme Court's decision is of importance for any process which produces information as its

product. Thus it is of particular concern for molecular diagnostic methods.

In In re Bilski [20], the Federal Circuit had applied the so-called machine or transformation of
matter (MOTM) test - a process "is surely patent-eligible under [35 USC 101] if: (1) it is tied
to a particular machine or apparatus, or (2) it transforms a particular article into a different

state or thing".

In Bilski v. Kappos [8], the Supreme Court found that while the MOTM test was an important
example of how a court could determine patent-eligibility of a process under 35 USC 101, the
Federal Circuit had erred in treating it as the only test. The Supreme Court also vacated two
of the Federal Circuit's other decisions in which the MOTM test had been applied. Thus the
patent-eligibility of processes under 35 USC 101 will be considered by the Federal Circuit in
the near future in three cases: AMP v. USPTO [101]; Classen v. Biogen [104]; and

Prometheus v. Mayo [21].

15



In the method claims of AMP v. USPTO, as can be seen from the paraphrasing of those
claims above (as "methods of detecting a DNA defect comprising analysing [or comparing]
the relevant sequence™), the only required process step is of "comparing™ or "analysing". This
was held by Judge Sweet to involve only an abstract mental process, which is unpatentable
under 35 USC 101. While in practice such methods may involve extracting or amplifying
material for detection, or, as in the "method of screening” claim type paraphrased above,
growing and measuring growth rates, these steps were compared by Judge Sweet to data-

gathering steps, i.e. steps which could not enable a process claim to meet the MOTM test.

In Classen v. Biogen, the decision of the Federal Circuit that was handed down in December
2008 was that Classen's claims were not tied to a particular machine or apparatus and did not
involve transformation of a particular article into a different state or thing. Thus they were
found to fail the MOTM test. Representative of Classen's claims is claim 1 of US Patent No.

5723283 [208]:

“A method of determining whether an immunization schedule affects the incidence or severity of a
chronic immune-mediated disorder in a treatment group of mammals, relative to a control group of
mammals, which comprises immunizing mammals in the treatment group of mammals with one or
more doses of one or more immunogens, according to said immunization schedule, and comparing the
incidence, prevalence, frequency or severity of said chronic immune-mediated disorder or the level of a

marker of such a disorder, in the treatment group, with that in the control group.”

This claim requires three steps: immunogen administration; detection of a disorder parameter;

and comparison.
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In Prometheus v. Mayo, by contrast, the Federal Circuit decided in September 2009 that
Prometheus's claims passed the MOTM test. Representative of Prometheus' claims is claim 1

of US Patent No. 6355623 [209]:

“A method of optimizing therapeutic efficacy for treatment of an immune-mediated gastrointestinal
disorder, comprising:

(a) administering a drug providing 6-thioguanine to a subject having said immune-mediated
gastrointestinal disorder; and

(b) determining the level of 6-thioguanine in said subject having said immune-mediated gastrointestinal
disorder,

wherein the level of 6-thioguanine less than about 230 pmol per 8x108 red blood cells indicates a need
to increase the amount of said drug subsequently administered to said subject and

wherein the level of 6-thioguanine greater than about 400 pmol per 8x10° red blood cells indicates a

need to decrease the amount of said drug subsequently administered to said subject.”

This claim requires two steps: drug administration; and drug concentration determination.

Molecular diagnostics tests, such as the ones covered by the AMP v. USPTO decision, do not
necessarily involve administration of a drug to the test subject but they do involve an analyte
determination step. Accordingly, the Federal Circuit's decision in Prometheus v. Mayo that
the determination step involved a transformation of matter holds out the possibility that the
Federal Circuit may again apply the MOTM test to overturn Judge Sweet. If the method
claims of Myriad, Classen and Prometheus are all found by the Federal Circuit to pass the
MOTM test, then the MOTM test will survive — albeit not as a test for excluding processes
from patentability, as the Supreme Court has indicated that this would be incorrect, but as a

test which, if passed, would confirm patent-eligibility under 35 USC 101.
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The possibility that the method claims of Myriad, Classen and Prometheus may all be found
to pass the MOTM test is suggested by the reasoning adopted by the Federal Circuit in
Prometheus v. Mayo. The Federal Circuit framed its acceptance that the determination step

was transformative of matter as follows:

“Determining the levels of 6-[thioguanine] ... in a subject necessarily involves a transformation, for
those levels cannot be determined by mere inspection. Some form of manipulation, such as the high
pressure liquid chromatography method specified in several of the asserted dependent claims or other
modification of the substances to be measured, is necessary to extract the metabolites from a bodily
sample and determine their concentration. As stated by Prometheus’s expert, "at the end of the process,
the human blood sample is no longer human blood; human tissue is no longer human tissue." ... That is

clearly a transformation [21].”

While Mayo had argued that the sample transformation was merely a necessary data-
gathering step, the Federal Circuit considered that the transformation was “central to the

purpose of the claims™ [21].

Although the determination step of the Classen claims could perhaps have involved "mere
inspection”, Classen also required the administration of an immunogen. Hence the Federal
Circuit may decide to follow the logic of its Prometheus v. Mayo decision where it found that

drug administration was also necessarily transformative:

“[M]ethods of treatment are always transformative when a defined group of drugs is administered to
the body ... When administering a drug ... the human body necessarily undergoes a transformation. The

drugs do not pass through the body untouched without affecting it [21].”
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Similarly, the drug screening method claims of AMP v. USPTO involve use of a drug, which,
being transformative by the logic of the Prometheus v. Mayo decision, should mean that these
claims too could pass the MOTM test, thereby making it unnecessary for the time being to

formulate an alternative to this test for method claims.

Nonetheless, in considering Myriad's appeal from Judge Sweet's decision in AMP v. USPTO,
the Federal Circuit will also have to consider the interpretation of 35 USC 101 at least in
relation to the DNA product claims. In Bilski v. Kappos [8], the US Supreme Court made it
abundantly clear that the Federal Circuit should look for guidance to the Supreme Court's
own earlier decisions, and more specifically those of Gottschalk v. Benson [22], Parker v.
Flook [3], and Diamond v. Diehr [23]. As we explain further below, for the DNA claims, as

opposed to the method claims, Parker v. Flook seems to be the most pertinent case.

However, we would suggest that the method claims in AMP v. USPTO might also be found to
be “obvious” applications of products of nature since the material used performs in its natural
way. This would have to be under the SSM test of Section 101 rather than the normal
obviousness test of Section 103, as only the question of Section 101 is before the courts.
Nonetheless, it seems perhaps more likely that the method claims will simply be found by the
Federal Circuit to pass the MOTM test and hence also the SSM test. Thus a final
determination of the patent-eligibility of claims directed to methods employing products of

nature may therefore require further appeal to the US Supreme Court.

The meanings of “discovery”
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In the case of human genes, we must distinguish between a variety of possibly patentable
“inventions”, the justification for their patentability, and the consequences of their being
patented. There is little doubt that novel and inventive processes for identifying or extracting
genes and gene defects, or for the use of genetic information or nucleic acid constructs, can
represent legitimate subject matter for patenting, as long as “inventive” is not defined merely
by reference to the published state of the art. But how about the genes themselves, their
variants and their uses? More particularly, what about variants and uses of a gene — for
example, the gene as an isolated molecule, the corresponding cDNA, or appropriate primers,
and genetic tests for the presence or absence of the gene or its variants — which would be

obvious if the gene was already known?

To the extent that native genes, their variants, and their correlation with disease states are
pre-existing, identification of the gene and its variants represents a discovery, in one sense of

the word “discovery”.

This identity as a discovery is important both in terms of US and European patent law, in the
former case since the US Constitution [105] (from 1787) guarantees patents for discoveries in

Article 1, Section 8 in the following terms:

“The Congress shall have Power ... To promote the Progress of Science and useful Arts, by securing for

limited Times to ... Inventors the exclusive Right to their ... Discoveries.”

As far as Europe is concerned, since Article 52 of the European Patent Convention (from

1973) [13] denies patentability to discoveries in the following terms:
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“(1) European patents shall be granted for any inventions ... (2) The following in particular shall not be

regarded as inventions ... (a) discoveries ...”

How can two such major trading regions differ by 180 degrees in the patentability of
“discoveries”? The answer, we suggest, lies in the change in the meaning of “discovery” in
the intervening two centuries as well as in the shift from a Newtonian to a quantum world

view.

In current usage, “discovery” of something is normally to find something that was pre-
existing and whose properties were already taking effect at the time of discovery — one
discovers a previously unknown plant or mineral, or discovers that energy is proportional to
mass squared or that the attractive force between two bodies decreases with the square of the
distance separating them, or that the square on the hypotenuse equals the sum of the squares
of the lengths of the other two sides of a right angle triangle, or indeed that CCTGGG...CCC
codes for BRCAL protein or that CTC rather than CCC at position X of that coding correlates
to increased susceptibility to breast cancer. (This is a purely spurious sequence/location just

used for illustration).

At the time the US Constitution was drafted, however, discover/discovery had a second
meaning which would have been well known to the drafters, not least since it is set out in the
then dominant and new English dictionary, that of Samuel Johnson [24]. That was the

revealing of something that had been (kept) secret.

In this context, it is interesting to mention the findings of historian Christine MacLeod, who

has studied the history of the English patent system between 1660 and 1800 [25]. She draws
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interesting parallels between the evolution of conceptions of “invention” and the
development of the patent system. According to MacLeod, until the Enlightenment English
intellectuals held a fatalistic view on technological progress: the pace of progress was

predetermined by ‘Providence’.

“Providence kept a stock of useful inventions, to be released and materialized at appropriate
times, provided humankind made an effort to discover them ... Symptomatic, perhaps, of this is
the frequent use — noticeable in patent applications — of the words ‘discover’ or ‘find out’,

where we would now write ‘invention’ [25].”

This illustrates a third meaning of discovery that is highly relevant to patent law — where
something is identified which had not previously been in existence or operation (i.e. had not
been in effect). For example, where a product of a marine microorganism, if injected into the
human brain, can slow the progress of Alzheimer's, then to use the product to treat
Alzheimer's would involve the application of a "discovery™ which had not been previously in

effect.

The statutory subject matter test

Now we must turn back to the statement from Funk Bros Seed Co v. Kalo Inoculant Co [11],
approved in Diamond v. Chakrabarty [9] above, that some "discoveries are manifestations of
nature, free to all men and reserved exclusively to none". We would suggest that what is
meant in US patent law by an unpatentable discovery is a discovery in the sense of something

already in existence and effect (e.g. the law of gravity, that energy and matter are interrelated,
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a newly found mineral, a newly found plant, an algorithm, and other products or phenomena

of nature).

If such pre-existing discoveries are “free to all men”, then so too must be their use in manners
which would have been obvious had their existence been known. Otherwise, their exclusion
from patentability would be substantially ineffective as their discoverer could patent and so

monopolise all those obvious uses.

Such exclusion could be on two possible bases: failure to pass the SSM test; and obviousness

relative to prior art extended to include “the library of nature.”

It has been suggested by the US Supreme Court that the key to the patentability of a

discovery lies in transforming a "useless” discovery into a useful product or process:

“The mere discovery of a new element or law or principle of nature, without any valuable application
of it to the arts, is not the subject of a patent. But he who takes this new element or power, as yet
useless, from the laboratory of the philosopher and makes it the servant of man ... is the benefactor to

whom the patent law tenders its protection [26].”

This is indeed essentially the current approach in Europe by the European Patent Office.

However, where a use of a discovery is immediately apparent, then simply proposing that use
and seeking to patent it would prevent the discovery from being "free to all men". The

question therefore arises as to whether the SSM test can be completely divorced from any

23



consideration of novelty, obviousness and utility — if it is to maintain the freedom to mankind

of pre-existing discoveries, phenomena of nature and so forth?

In Funk Bros Seed Co v. Kalo Inoculant Co[11], the US Supreme Court went part-way to

answering that question:

“Discovery of the fact that certain strains of each species of these bacteria can be mixed without
harmful effect to the properties of either is a discovery of their qualities of noninhibition. It is no more
than the discovery of some of the handiwork of nature, and hence is not patentable. The aggregation of
select strains of the several species into one product is an application of that newly discovered natural
principle. But however ingenious the discovery of that natural principle may have been, the application
of it is hardly more than an advance in the packaging of the inoculants. ... The bacteria perform in their
natural way. ... They serve the ends nature originally provided, and act quite independently of any
effort of the patentee. There is, of course, an advantage in the combination. ... But a product must be
more than new and useful to be patented; it must also satisfy the requirements of invention or discovery

[11].” (emphasis added)

In other words, an aggregation of the natural or known, without some new and unforeseeable
effect, does not turn a discovery which is unpatentable under 35 USC 101 into a patentable
invention. The next step came with Parker v. Flook [3], a case regarding a method utilising

an algorithm:

“Whether the algorithm was in fact known or unknown at the time of the claimed invention, as one of
the “basic tools of scientific and technological work [22]” ... it is treated as though it were a familiar
part of the prior art. ...

[The assumption that] if a process application implements a principle in some specific fashion, it
automatically falls within the patentable subject matter of § 101 and the substantive patentability of the

particular process can then be determined by the conditions of [novelty and nonobviousness] is ...
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untenable ... It would make the determination of patentable subject matter depend simply on the
draftsman’s art, and would ill serve the principles underlying the prohibition against patents for
“ideas” or phenomena of nature. The rule that the discovery of a law of nature cannot be patented rests
not on the notion that natural phenomena are not processes, but rather on the more fundamental
understanding that they are not the kind of “discoveries” that the stature was enacted to protect. The
obligation to determine what type of discovery is sought to be patented must precede the determination

of whether that discovery is, in fact, new or obvious [3].” (reference and emphasis added)

Thus the determination as to whether something passes the SSM test should involve a
determination of whether what is claimed is a discovery akin to products or phenomena of
nature. On the face of it, the Supreme Court also seemed to be saying that if the claimed
subject matter passes the SSM test of 35 USC 101, then to be patentable it must also pass the
tests for utility and novelty and obviousness under 35 USC 102 and 103, with the prior art to
be considered expanded to include the “library of nature.” That would have had far-reaching
consequences, as was noted by the US Court of Customs and Patent Appeals in In re Bergy
[27], shortly after it had been asked by the Supreme Court to consider the implications of the

Parker v. Flook decision:

“Another principle stated in Flook is that a “mathematical algorithm” or formula is like a law of nature
in that it is one of the “basic tools of scientific and technological work™ and as such must be deemed to
be “a familiar part of the prior art,” even when it was not familiar, was not prior, was discovered by the
applicant for patent, was novel at the time he discovered it, and was useful. This gives to the term
“prior art,” which is a very important term of art in patent law, particularly in the application of [35
USC 103], an entirely new dimension with consequences of unforeseeable magnitude [27].” (emphasis

added)
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Thus, the Court of Appeals here seemed indeed to understand the Supreme Court to have
intended that the prior art applicable under the normal test for obviousness (under 35 USC
103) should be extended to include “the library of nature.” However, a closer look at the
words used by the Supreme Court and quoted above would suggest instead that the Supreme
Court intended that the SSM test under Section 101 should involve going beyond the wording
adopted by the patent draftsman to see whether the claims are intended to monopolize a
discovery that should be open and free for all, i.e. that the product of nature exclusion extends

beyond the products themselves to their obvious modifications and uses.

That said, in the field of BRCA genes, what was the discovery? Quite simply that a protein
known to be linked to a genetic problem, was coded for in a known manner by DNA and that
abnormalities in the protein, linked to the problem, correlated with particular abnormalities in
the coding DNA. Hence that CTC at position X rather than CCC was bad rather than good.

This was a discovery of something already in existence — a phenomenon of nature.

Following the US Supreme Court’s reasoning that manifestations of nature ought to be “free
to all men and reserved exclusively to none” [11], if one is to be free to use phenomena of
nature in any meaningful manner, one must be free to put this information into use in the
manners known and obvious at the time (e.g. by preparing primers, amplifying the patient’s
DNA and seeing if the coding is CTC or CCC). The design of the native DNA was a pre-
existing fact, the design of cDNA was likewise, and the design of a primer could clearly be

an evident use of the knowledge of the CTC/CCC discrepancy at position X.

How does this compare with other forms of “bioprospecting”? Let us take two examples,

both relating to newly found marine microorganisms which produce new compounds. First,
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an antibiotic which enhances the microorganism’s survival by killing competitors. Second, a
compound which acts as an enzyme in breaking down absorbed nutrients, but which, when
administered into the cerebrospinal fluid of a human, slows down the progression of
(microorganism-unrelated) Alzheimer’s disease. In the first case, the use of the compound as
an antibiotic would be an obvious use had the microorganism been known to produce it as an
antibiotic. In the second case, while the compound itself would be an unpatentable discovery
(a product of nature), its use in treating Alzheimer's would be non-obvious and hence

patentable.

Accordingly, the Supreme Court’s guidance might well impact on other areas of biology-
based "inventions" rather than simply being limited to DNA and molecular diagnostics. The
potential effects on investment and development are, we believe, immense, and should be of
great concern to the pharmaceutical industry in general as well as to universities that seek to
patent discoveries made by their researchers. For already granted patents, clarification of the
meaning of the Statutory Subject Matter test could of course imply that some of those patents
will be found invalid in future inter partes litigation (just as Judge Sweet has found some of
Myriad's claims in granted patents to be invalid). For the market, one effect might be to
discourage investment/activity in relation to products of nature known or thought likely to
exist in certain locations. However, the other side of the coin would be that, with fewer broad
upstream patents, proliferation of R&D might very well be encouraged, perhaps leading to
improved consumer choice and greater competition. Just because one cannot patent "all tests
for BRCAL1" would not prevent many novel and inventive tests being patented — one may
think in this context of the assays for homocysteine, which have been patented despite the
fact that, since homocysteine levels were of known diagnostic relevance, no patent could

cover all homocysteine assays.
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Conclusion

If AMP v. USPTO is upheld on appeal, it will have a major impact on those seeking to patent
genes and other materials found in nature as well as their obvious variants and uses. This is
particularly important to the molecular diagnostics industry, as diagnostic tests routinely
involve determining the presence, absence or concentration of a natural material in a body
sample and comparing the results with a predetermined "healthy” or "unhealthy” limit.
Likewise it is of particular importance to the pharmaceutical industry in seeking to patent
drugs which occur in nature or which are simple modifications of such drugs. Thus the
outcome of AMP v. USPTO may impact not only upon the patenting of DNA having
diagnostic utility but also on the patenting of therapeutically useful DNA, methods of DNA

therapy, and the use of recombinant DNA for drug production.

As we have attempted to show in this article, Judge Sweet seems to have indeed been
following Supreme Court precedent. Isolated native DNA is native DNA in a purified form —
the DNA itself, in its relevant structure as an information carrier is wholly unchanged. In
cDNA the DNA structure is cut and spliced, and in DNA primers the DNA structure is
truncated. Nonetheless, Judge Sweet rightly found that the claims to isolated cDNA and DNA
primers were also unpatentable since the subject matter was not “markedly different” from
the native, genomic DNA. As to the method claims, in our view these too were rightly
rejected, but what we regard as an important ground for rejection of these claims is not
mentioned in Judge Sweet’s analysis: the fact that the methods in question are obvious

applications of (unpatentable) products of nature since the material used performs in its
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natural way, and that besides products of nature themselves, such obvious applications must

also be excluded by the SSM test.

Thus we feel that the US Constitution's blessing to the patenting of discoveries should
include the serendipitous (the third meaning of “discovery” discussed above), “inventions”
which might have been considered to be pre-ordained but not pre-existing. The other forms of
discovery should in our view be excluded from patentability — as our common heritage,
waiting to be discovered and available to all, the property of none, i.e. the products of nature,
phenomena of nature, manifestations of nature, etc. Otherwise, patent monopolies would
simply go to those with the greatest resources to search and not those who “invent”. As is
clear from the opening quote of this paper, the expenditure of effort (time and money),
however great, does not in itself justify the grant of a state-sanctioned monopoly — something

more is necessary.

References

1 Morton v. New York Eye Infirmary, decision of the District Court, Southern District of

New York, 17 F. Cas. 879 (1862).
2 White v. Dunbar, decision of the US Supreme Court, 119 U.S. 47 (1886).
3 Parker v. Flook, decision of the US Supreme Court, 437 U.S. 584 (1978).
One of the key decisions in the development of the US Supreme Court’s approach to
patent-eligibility in the 20™ Century.
4 Hardin, G, “The Tragedy of the Commons”, Science vol. 162 (no. 3859), pp. 1243-

1248 (1968).

29



10

11

12

13

14

Heller, M A and Eisenberg, R, “Can Patents Deter Innovation? The Anticommons in
Biomedical Research”, Science vol. 280 (no. 5364), pp. 698-701 (1998).

Heller, M A, “The Tragedy of the Anticommons”, Harvard Law Review vol. 111 (no.
3), pp. 621-688 (1998).

Gold, Richard E & Carbone, Julia, “Myriad Genetics: In the Eye of the Policy Storm”,
Genetics in Medicine 12 (4), pp. S39-S70 (2010).

A good background review of Myriad Genetics and the BRCA genes.

Bilski et al. v. Kappos, Under Secretary of Commerce for Intellectual Property and
Director, Patent and Trademark Office, decision of the US Supreme Court, 561
U.S.__ (2010).

Diamond v. Chakrabarty, decision of the US Supreme Court, 447 U.S. 303 (1980).

One of the key decisions in the development of the US Supreme Court’s approach to
patent-eligibility in the 20" Century.

Shell Development Co v. Watson, decision of the US Supreme Court, 149 U.S. 279
(1957).

Funk Bros. Seed Co v. Kalo Inoculant Co, decision of the US Supreme Court, 333 U.S.
127 (1948).

American Fruit Growers, Inc. v. Brodgex Co, decision of the US Supreme Court, 283
U.S. 1 (1931).

European Patent Office, Convention on the grant of European patents (European
Patent Convention), 13th Ed., European Patent Office, Munich, Germany (2007).
Merges, R P and Duffy, J F, Patent law and policy: cases and materials, 3rd Ed.,

LexisNexis, Newark, US (2002).

30



15

16

17

18

19

20

21

22

23

24

25

26

27

Chisum, D S, Chisum on patents. A treatise on the law of patentability, validity and
infringement, Matthew Bender, New York, US, Vol. I, Section 1.02[7][a], pp. 1-35
(1997).

Parke-Davis & Co v. H K Mulford & Co, decision of the District Court, Southern
District of New York, 189 F. 95 (1911).

The key decision in the erosion of the unpatentability of products of nature in the US.

American Wood Paper Co v. Fibre Disintegrating Co, decision of the US Supreme

Court, 90 U.S. 566 (1874).

Merck & Co v. Olin Mathieson Chemical Corp, decision of the Court of Appeals, 4™

Circuit, 253 F.2d 156 (1958).
Hartranft v. Wiegmann, decision of the US Supreme Court, 121 U.S. 609 (1887).
In re Bilski, decision of the Court of Appeals, Federal Circuit, 543 F. 3d 943 (2008).

Prometheus Laboratories, Inc. v. Mayo Collaborative Services and Mayo Clinic

Rochester,decision of the Court of Appeals, Federal Circuit, 581 F.3d 1336 (2009).
Gottschalk v. Benson, decision of the US Supreme Court, 409 U.S. 63 (1972).
Diamond v. Diehr, decision of the US Supreme Court, 450 U.S. 175 (1981).

Johnson, Samuel, A dictionary of the English language, London, UK (1755), Vol. 1, p.
604: Discovery — (a) The act of finding anything hidden; (b) The act of revealing

something secret.

MacLeod, C, Inventing the industrial revolution. The English patent system, 1660-

1800, Cambridge University Press, Cambridge, UK (1988).
O'Reilly v. Morse, decision of the US Supreme Court, 56 U.S. 132 (1853).

In re Bergy, decision of the Court of Customs and Patent Appeals, 596 F.2d 952 (1979).

31



Websites

101

**

102

103

104

105

Association for Molecular Pathology v. United States Patent and Trademark Office,

decision of the District Court, Southern District of New York (2010).
http://www.patents4life.com/wp-content/uploads/2010/03/MyriadDecision.pdf
[last checked 18 June 2010].

This is the decision in which the patentability of genes and genetic testing methods has

been put into doubt.

Title 35 of the United States Code, i.e. the US Patent Law.

http://www.uspto.gov/web/offices/pac/mpep/consolidated laws.pdf
[last checked 18 June 2010].

Intervet Inc. v. Merial Limited and Merial SAS, decision by the Court of Appeals,

Federal Circuit (2010).
http://www.genomicslawreport.com/wp-content/uploads/2010/08/Intervet-Merial-
opinion.pdf

[last checked 15 October 2010].

Classen Immunotherapies, Inc. v. Biogen Idec, GlaxoSmithKline, Merck & Co., Inc., et

al., decision by the Court of Appeals, Federal Circuit, 19 December 2008.
http://www.cafc.uscourts.gov/images/stories/opinions-orders/06-1634.pdf
[last checked 10 September 2010].

The United States Constitution (1787).
http://www.usconstitution.net/const.html

[last checked 18 June 2010].

32


http://www.patents4life.com/wp-content/uploads/2010/03/MyriadDecision.pdf
http://www.genomicslawreport.com/wp-content/uploads/2010/08/Intervet-Merial-opinion.pdf
http://www.genomicslawreport.com/wp-content/uploads/2010/08/Intervet-Merial-opinion.pdf
http://www.cafc.uscourts.gov/images/stories/opinions-orders/06-1634.pdf
http://www.usconstitution.net/const.html

Patents

201

202

203

204

205

206

207

208

209

Skolnick, M H, Goldgar, D E, Miki, Y et al., “17Q-Linked breast and ovarian cancer
susceptibility gene”, US5747282 (1998).

Shattuck-Eidens, D M, Simard, J, Durocher, F, Emi, M and Nakamura, Y, “Linked
breast and ovarian cancer susceptibility gene”, US5693473 (1997).

Shattuck-Eidens, D M, Simard, J, Durocher, F, Emi, M and Nakamura, Y, “Linked
breast and ovarian cancer susceptibility gene”, US5709999 (1998).

Skolnick, M H, Goldgar, D E, Miki, Y et al., “17Q-linked breast and ovarian cancer
gene”, US5710001 (1998).

Skolnick, M H, Goldgar, D E, Miki, Y et al., “17Q-linked breast and ovarian cancer
gene”, US5743441 (1998).

Tavtigian, S V, Kamb, A, Simard, J, Couch, F, Rommens, J H and Weber, B L,
“Chromosome 13-linked breast cancer susceptibility gene”, US5837492 (1998).
Tavtigian, S V, Kamb, A, Simard, J, Couch, F, Rommens, J H and Weber, B L,
“Chromosome 13-linked breast cancer susceptibility gene”, US6033857 (2000).
Classen, John Barthelow, "Method and Composition for an early Vaccine to protect
against both Common Infectious Diseases and Chronic Immune Mediated Disorders or
their Sequelae™, US5723283 (1998).

Seidman, Ernest G, and Théorét, Yves, "Method of Treating IBD/Crohn's Disease and
Related Conditions wherein Drug Metabolite Levels in Host Blood Cells determine

Subsequent Dosage"”, US6355623-B2 (2002).

33



