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With some planning, you can use
intellecual property laws to
adequately protect the wealth of
data stored in your databases.
Those valuable data may not be
copyrightable, but the software
used to store them is.
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Bioinformatics Databases

Questions of Copyright

hen people in the
biopharmaceutical industry think
of intellectual property, we most
often think of discoveries,
formulations, and processes —
the kinds of assets that tend to be guarded as
trade secrets or protected by patents. But in
recent years, thanks to the emergence of
bioinformatics, an increasing number of
companies find themselves in possession of
extensive collections of sequence
information and other data, organized in
database formats. These data are
commercially valuable, and companies are
struggling to find the best ways to use
intellectual property laws to protect and
leverage them.

The most obvious way to protect database
contents is to limit disclosure through
contractual restrictions and maintain the
information as trade secrets. Licensing
agreements prohibiting unauthorized
copying of a database have been upheld.
However, publicly accessible databases can
result from inadvertent or pirated disclosure.
There may even be practical, ideological,
and competitive reasons for voluntary,
public disclosure. The question of
intellectual property protection for publicly
disclosed information therefore arises. This
discussion considers the applicability of
copyright protection to published,
informational contents of bioinformatics
databases and ultimately proposes a
mechanism to achieve such protection.

The Easy Questions

Database content, ideas, and facts. The Copyright
Act is designed to protect “expression”
created by an “author,” but expressly denies
protection to any “idea, procedure, process,
system, method of operation, concept,
principle, or discovery” (1). Accordingly,
copyright does not protect scientific
discoveries or discovered “facts.” So much
information in emerging bioinformatics
databases, such as GenBank, Data Bank of
Japan (DDBJ), and European Molecular
Biology Laboratory (EMBL) databases, for

example, particularly pure research results
and sequence data, are not protectable.

Copyright can be used to protect journal
articles or other prose or graphic expressions
of experimental results, but the pure results
contained in such articles, again, cannot be
protected. “The author of a scientific article
published in a professional journal is
certainly not entitled to a monopoly of the
ideas presented therein” (2). Indeed, a
particular expression of findings is
protectable only to the extent that the words
or images used are not the only way to
express the results. This can be problematic
in scientific contexts because many theories
and facts “lend themselves to a very limited
manner of expression” (3). So, graphical
representations of genomic data
incorporated into databases (such as
graphics representing a particular genome)
may be more amenable to copyright
protection than text. Arguably the decision
to represent facts in a particular visual form
is an exercise in creativity.

The inability to copyright facts is a
serious limitation, and it has inspired some
ingenious potential solutions. One recent
commentator, for example, has suggested
that DNA sequences be converted to music
files such as MP3, so that copyright
protection might be achieved through the
musical expression of genetic content (4).
Perhaps not as frivolous as it seems, this
argument demonstrates the difficulty of
protecting natural facts. Moreover, it
remains an open issue whether nonnatural
sequences might constitute works of
authorship worthy of copyright protection.

The Big Question

Database protection. Although copyright
protection for individual pieces of data
within bioinformatics databases is limited,
“compilations” of such data can constitute
copyrightable subject matter (5). Such
compilations may be protectable when an
author exercises the requisite creativity in
choosing which facts to include and in what
order to place or arrange them.



In the bioinformatics context, the
collection of data in discrete database
records returned by search queries are
potentially protectable compilations.
Database structures can be much more
dynamic, with constantly changing records.
Also complicating this discussion, and
beyond the scope of this article, is the
question of whether the physical or logical
organization of the computer database itself
is copyrightable.

There are two problems, however, with
copyright protection for bioinformatics
database records. First, courts have not
wholly grappled with compilation
“creativity,” and thus reliance on this theory
may be burdened by considerable risk.
Indeed, “creativity” in this context usually
amounts to a matter of characterization. If a
compilation is derived from a process
characterized as “thoughtful” selection,
protection can be afforded. However,
selection or arrangement characterized as
“obvious,” “typical” or “routine” would be
unprotected. The Supreme Court has
observed that although originality “does not
require that facts be presented in an
innovative or surprising way,” it is equally
true that “the selection and arrangement of
facts cannot be so mechanical or routine as
to require no creativity whatsoever” (6).

A rough test for assessing creativity is to
consider the extent that external factors
dictate selection or organization: “The
creative spark is missing” where “external
factors so dictate selection that any person
composing a compilation . . . would
necessarily select the same categories of
information” (7). If industry standards or
conventions require a particular
categorization of data, those categories will
not be protectable. This can be particularly
problematic in scientific fields in which a
premium is placed on consistency and
“creative” selection and organization of data
can lack utility. Further, in tension with
database copyright protection is the denial of
protection for any “procedure,” “process,”
“system” or “method of operation.”
Database structure or organization can
derive from purely functional needs and can
be viewed in functional terms, rather than as
the result of “creative authorship.”

The Supreme Court held that telephone
“white pages” employing an alphabetical
organization lack sufficient creativity
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because such organization “. . . is not only
unoriginal, it is practically inevitable” (8).
Similarly, organization of database sequence
information by functional categories or
keywords such as “gene name,” “protein
name,” “author names,” “organism names,”
or other widely used and obviously
functional categories may lack the requisite
creativity for copyright. (See, for example,
www.ncbi.nlm.nih.gov/blast/ — standard
nucleotide-nucleotide search results
incorporating largely functional fields and
raw sequence data.)

A category is more likely to be
sufficiently creative if it is only one of
numerous possible options (9). In a case
involving dental procedures, taxonomy of
procedures were creative where they “could
be classified . . . in any of a dozen different
ways.” Similarly, if the selection of data
populating a given record is more easily
characterized as a matter of “discretion,”
“personal taste,” or “judgment,” protection
is more likely (10).

For example, if data is carefully selected
to construct a database of narrow relevance
(such as to answer a particular question)
requisite creativity can exist. However,
courts would likely be inclined to deny
protection if the database owner simply
incorporated all relevant data. Further, the
“decisions” to incorporate certain
information must be motivated by discretion
or judgment, rather than scientific necessity.
Indeed, it has been observed that “creativity
inheres in making nonobvious choices from
among more than a few options” (10).

The second problem with database
copyright protection is that copying data
from the database is not infringement if the
selection and arrangement in the new work
is not substantially similar to the original
work. That is, although some protection is
afforded against wholesale copying of a
substantial part of the database, the database
owner is left with little recourse against
rearrangement in noninfringing formats or
against uses of individual pieces of
information.

In response to the difficulties of copyright
protection and perceived inequity, several
stand-alone database protection regimes
have been contemplated in the United States
and abroad. Such frameworks would replace
the originality requirement of copyright with
some form of protection for the effort and
investment in accumulation of data. The
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most dramatic provision is the European
Union’s 1996 “Directive on the Legal
Protection of Databases,” which applies
copyright-type protection to certain
compilations of data regardless of creative
organization (11). So protection for
bioinformatics databases in the European
Union extends further than in the United
States.

Several broad statutes, modeled on the
European regime, have been proposed and
rejected by Congress. These provisions have
been defeated in the United States largely
because of the Constitutional need to
carefully balance free speech values and
proprietary rights. While this balance is built
into the United States copyright regime,
there has been substantial disagreement
regarding how the balance would work in
database protection statutes which,
effectively, extend copyright protection.

The Bottom Line

Protection of software tools for search and analysis.
Although database records are potentially
protectable through the copyright
“compilation” concept, the protection is
narrow. However there remains a viable
copyright theory, requiring careful attention
to what is valuable about collections of
bioinformatics data. Database users have
different goals. For instance, some wish to
locate particular sequence or other data, and
others are looking for patterns, such as
related sequences and matching sequence
domains.

Each such goal is advanced by effective
search, retrieval, correlation, and analysis of
database contents. Those functions are
carried out by software which, for instance,
might predict the structure of proteins or
correlate a vast quantity of experimental
results or locate a single relevant sequence.
Software is protectable by copyright (12).

Copyright protection of such software can
operate as de facto protection of the
structure and organization of the database
itself in a way that copyright law cannot
achieve directly. That is, a computerized
database is not a static structure, like a
telephone book. Rather, the “organization
and structure” of such a database is
dependent upon the bounds of functionality
of particular software accessing information.
That is particularly true of an enormously
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large bioinformatics database — a veritable
“tsunami of information” (13).

Public disclosure of an enormous amount
of raw, unprotectable data, in some
unorganized format, perhaps does not pose a
threat of free riders or of loss of investment,
if in fact the database owner also controls
the most effective software applications to
“use” the database. So to the extent that
copyright fails in its protection of content,
owners of bioinformatics databases may
ultimately realize a return on their
investment through copyrighted forms of
access.
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