
It is customary in biotechnology patent
practice to claim DNA, protein mole-
cules, and related variants in accordance
with the claimed invention1. Variants
may be isolated from natural sources
(homologs), may be entirely synthetic, or
both. They may encode a polypeptide
sequence identical to the claimed nucleic
acid but differing in nucleotide sequence
because of the redundancy of the genetic
code. Other variants may be described by
the functional equivalents of the gene
product encoded by the claimed nucleic acid
and its variant.

In general, both the DNA and protein
molecules of the invention can be defined
with reference to “sequence identity,” which
refers to a comparison made between two
molecules using the algorithm of choice.
Establishing sequence identity is important
because the inference can generally be made
that analogous function follows from
sequence similarity. With recent improve-
ments in methods of isolating mRNA and the
construction of cDNA libraries, companies
are now able to obtain large numbers of
sequences that they can compare with
sequences in GenBank. They generally
employ a search algorithm to determine
regions of sequence homology, and then these
sequences are aligned according to the homol-
ogy2. The algorithm itself and the homology
scoring calculations are invaluable in ascer-
taining nucleic acid homologs of known
sequences.

Historically, the US Supreme Court has
held that abstract ideas in general and math-
ematical algorithms in particular are
unpatentable subject matter because they do
not fall within the four statutory classes of a
useful (1) process, (2) machine, (3) manu-
facture, or (4) composition of matter, or any
new and useful improvement thereof3.
Therefore, without patent protection, com-
panies have avoided the disclosure of the
exact algorithm incorporated in their
sequence analysis systems. In light of this
fact, it has been very difficult for biotechnol-
ogy companies that discover, isolate, and/or
purify novel protein homologs to enable a
person, to the satisfaction of the US Patent

and Trademark Office, to make and use these
homologs without disclosing the algorithm
used to establish sequence identity4. As one
might imagine, companies have been torn
between the enablement requirement of the
patent laws and the desire to protect their
proprietary rights to the specific algorithm.

The US Court of Appeals for the Federal
Circuit (CAFC) has potentially reconciled
these opposing objectives in a recent decision.
In State Street Bank & Trust Co. v. Signature
Financial Group, Inc.5, the invention relates
generally to a computer and software configu-
ration that provides means for daily allocation
of pooled assets for two or more mutual
funds. The trial court held that the invention
“involves no further physical transformation
or reduction than inputting numbers, calcu-
lating numbers, outputting numbers, and
storing numbers.”6 On appeal, however, the
CAFC stated that “the mere fact that a claimed
invention involves inputting numbers, calcu-
lating numbers, outputting numbers, and
storing numbers, in and of itself, would not
render it nonstatutory subject matter, unless,
of course, its operation does not produce a
useful, concrete, and tangible result.”7

Although the patent at issue in State Street
was directed to calculations performed by
financial software, the court’s reasoning
extended further to address any algorithm for
performing calculations. In its decision, the
court ruled that unpatentable mathematical
algorithms are merely abstract ideas constitut-
ing disembodied concepts or truths that are
not “useful.” Therefore, in order to be
“patentable an algorithm must be applied in a
‘useful’ way.”7 The court’s analysis of whether
the algorithm is applied in a useful way consists
of determining whether a mathematical algo-
rithm is recited, and if so, whether the algo-
rithm is applied to physical elements or process
steps that qualify as 35 USC § 101 subject mat-
ter8. A patent claim that is drafted applying the

NATURE BIOTECHNOLOGY  VOL 17  APRIL 1999 http://biotech.nature.com 395

algorithm to a specific structure or process
step would be patentable subject matter
under the court’s reasoning7.

For example, a claim could be written to
describe a method of determining the
sequence identity of known protein X and
unknown gene product Y, where one of the
steps includes the application of the algo-
rithm. Alternatively, a claim may be drafted
to a machine programmed with sequence
software like the following hypothetical
patent claim: a data-processing system for

managing and comparing sequence listings,
comprising (a) a computer processor means for
processing sequence data; (b) a storage means
for storing sequence data on a storage medium;
(c) a first means for initializing the storage
medium; and (d) a second means for process-
ing sequence data regarding homology com-
parisons between a reference sequence and a
query sequence. The CAFC in State Street deter-
mined that a claim similar to this hypothetical
patent claim was patentable subject matter. 

Given the importance of algorithms to
sequence identity determinations and the
importance of identifying new proteins
homologous to proteins with known thera-
peutic uses, State Street should prove to be an
important case. The decision provides bioin-
formatics companies in particular with the
opportunity to protect their proprietary algo-
rithm, while also affording them the opportu-
nity to enable the public to make and use the
claimed invention. How great an impact this
decision will have on the biotechnology
industry as a whole remains to be seen, but
one thing is certain: companies should begin
to think about incorporating a set of claims in
their patent applications relating to the
method of identifying sequence homology,
and if applicable, machine claims to the sys-
tem for carrying out this process.
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