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Introduction

“Bioinformatics” is the new technology buzzword used to
describe a rapidly developing discipline lying at the inter-
section of computer technology and the life sciences. These
days, it is virtually impossible to pick up a popular science
magazine and not find something about bioinformatics.
Although there is currently no widely agreed upon defini-
tion for the term “bioinformatics”, it may be defined as “the
application of computing power to biological data to reveal
new patterns and information below the surface of those
data.”' Bioinformatics is currently being applied to a num-
ber of scientific areas including chemistry, genomics, brain
mapping, pharmacology, proteomics and structural biology.

A key aspect of these new bioinformatic technologies is the
creation and maintenance of databases for the storage of bio-
logical information. In addition, stemming from the enor-
mous growth over the past two decades in the amount of
biological information available to scientists, including the
success of the Human Genome Project, is the urgent need
for the interpretation, integration and analysis of such infor-
mation. This integrative aspect of bioinformatics is impor-
tant in determining the meaning and usefulness of the data,
and involves tasks such as locating particular genes in the
genome sequences of a variety of organisms, creating meth-
ods to predict the structure or function of gene sequences,
grouping protein sequences into families of similar or
related sequences, and comparing and aligning protein
sequences in order to identify evolutionary relationships.” A
practical example of this integrative aspect of bioin-
formatics is using a computer program to analyze gene

sequence data in order to determine how a gene related to a
particular disease is turned on or off in the cell. This type
information would be very useful in the realm of drug dis-
covery and development.

The ability to use bioinformatics to organize, analyze or
make predictions from data collected in the lab has had a
major impact on biological research by reducing the time
required to find solutions to certain biological questions.’
With this potential to dramatically reduce the time to dis-
cover an important drug or treatment for a disease, it is not
surprising that in the last few years a great deal of intellec-
tual and financial resources, both in the private and public
arenas, have been poured into the development of
bioinformatic tools, particularly in the areas of genomics
and proteomics.

With this influx of money and intellectual effort into the
study of bioinformatics, the issue of intellectual property
protection for these new technologies is an important one to
consider. While existing forms of legal protection may be
already be available for some bioinformatics technologies,
the question arises as to whether the existing law needs to be
expanded, and whether new forms of protection should be
introduced, in order to ensure adequate protection for those
parties involved in commercial research endeavours.

These questions become more difficult to answer when one
considers the extent to which the advancement of the sci-
ence of bioinformatics depends on the open and collabora-
tive sharing of data and research tools. That is, with
increased intellectual property protection, it is possible that
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the notion of “open science” in bioinformatics will be unat-
tainable, and such an outcome may have many profound
effects on future discoveries in bioinformatics. This paper
will attempt to provide a discussion of some key intellectual
property issues in bioinformatics, including a consideration
of how such proprietary issues may impact the science of
bioinformatics as a whole.

Intellectual Property Protection in
Bioinformatics

Bioinformatics has clearly emerged as a key player in the
realm of biomedical sciences and pharmaceuticals. The
bioinformatics field continues to grow rapidly, and compa-
nies investing time and money in this area will likely see the
need for adequate intellectual property protection for such
technologies as a key issue. In fact, it is often argued that the
continued advancement of the field of bioinformatics move-
ment is highly dependent on the ability to obtain intellectual
property protection, and particularly patent protection, for
such innovations. That is, although intellectual property
protection is often thought of in terms of the owner’s ability
to exclude others from using or selling a particular product
or process, it has been suggested that the ultimate goal may
perhaps be to attract further investment in research and
development.* Thus, without the possibility of intellectual
property protection, it has been argued that people are less
likely to invest large amounts of time and money into new
technologies.

Furthermore, it may be argued that intellectual property pro-
tection encourages further discoveries and advances. For
instance, a patent owner gets the right to prevent others from
making, using or selling an invention for the term of the pat-
ent in exchange for a full description of the invention being
made available to the public, thus allowing other researchers
to benefit from the advances. As such, the ability to protect
intellectual property in a given area of research may be
thought of as a way to maintain both the financial and intel-
lectual momentum, which in turn stimulates further techno-
logical advances.

However, while it is possible that increased legal
protections for bioinformatics inventions may result in such
benefits, these may appear to come with corresponding
costs as one considers the ways in which the science of
bioinformatics may be impacted by such proprietary
protections. It may be argued that the notion of intellectual
property protection imports into the bioinformatics land-

scape a number of potential barriers to the notion of “open
science,” such as reduced access to genetic data and soft-
ware tools, with the potential to seriously impede future
bioinformatics discoveries. Is it possible to strike a balance
between these competing interests? Before delving into
such a debate, it is useful to first examine the existing modes
of protection that may be used in respect of bioinformatics
technologies.

Intellectual property protection for bioinformatics inven-
tions is a largely untested area in Canadian and U.S. law.’
However, it is clear that ability to obtain intellectual prop-
erty protection in any given area of bioinformatics depends
on the type of bioinformatic tool involved. Analyzing stored
genomic and proteomic data requires the use of biological
databases, and often involves the use of complex and
sophisticated “data mining” tools such as complicated
search algorithms and statistical analyses in order to sift
through the mass of information. In addition, complex soft-
ware applications are often used to predict the structure or
interaction of biological molecules. While some of these
technologies may fit into the existing framework of intellec-
tual property law, others may fall outside of the scope of cur-
rent legal protections. These issues will be discussed in the
following section.

Bioinformatics Databases

Databases play a key role in bioinformatics for the collec-
tion, storage and maintenance of biological data. Databases
and the information contained in them are often thought of
as both products of research, as well as important precursors
for future biological discovery. However, databases per se,
existing simply as collections or arrangements of raw data,
are generally not patentable subject matter. That is, a data-
base consisting of a gene or protein sequence is patentable
only to the extent that the data itself contained in the data-
base is patentable.

Patent legislation in both Canada and the United States set
out the criteria required to patent an invention. In both Can-
ada and the U.S., the respective legislation require that for
an invention to be patentable, it must be a new and usefil art,
process, machine, manufacture or composition of matter, or
any new and useful improvement thereof.’

All patentable inventions, including those in the field of
bioinformatics, must first fall within the statutory subject
matter. The Canadian Patent Act states that a patent will not
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be granted for any mere scientific principle or abstract theo-
rem.” Furthermore, the U.S. Supreme Court has identified
several types of non-patentable subject matter: laws of
nature and natural phenomena, and abstract ideas.® In addi-
tion, a mathematical formula or algorithm that is viewed in
the abstract is considered unpatentable subject matter.’

Assuming that a given invention falls within the proper stat-
utory subject matter and has both novelty and utility, in
order to be patentable the inven-
tion must also have inventive

is, compilations of data that merely required labour in
collecting and arranging the facts contained in them have
traditionally been considered eligible for copyright. This
line of reasoning is referred to as the “sweat of the brow”
doctrine.

However, in the leading U.S. decision of Feist Pubs. Inc. v.
Rural Tel. Serv. Co." it was held that only “creative selec-
tions and arrangements of information” are considered
“compilations” for the purpose
of copyright protection. A key

ingenuity or ‘“non-obvious-
ness”.'” Generally speaking, the
standard for non-obviousness
requires that a patentable inven-
tion be sufficiently different
from the prior art such that a
person “skilled in the art”
would not have considered the
invention to be obvious at the
time it was made. Although this

With this influx of money and
intellectual effort into the study of
bioinformatics, the issue of intellectual
property protection for these new
technologies is an important one
to consider.

result of this decision is that
comprehensive, non-selective
databases are not eligible for
copyright protection in the U.S.
unless they are arranged in
some sort of creative manner,'®
and that no copyright exists in
mere collections of data such as
the alphabetical listings of the
telephone book white pages.'”

test has been suggested to pro-
vide a somewhat objective stan-
dard for measuring the obviousness of a given invention, its
subjectivity is inevitable and it is perhaps the most difficult
test for patentability to satisfy.""

In general, matter in its naturally occurring state cannot be
patented, but an isolated and purified product of nature can
be.? Thus, it is possible for certain isolated and purified
DNA sequences that are separate from the chromosomes in
which they exist in nature, or DNA sequences that are created
by recombinant means, to be patented if all the statutory
requirements (novelty, utility and inventiveness) are met.
However, raw, nonfunctional, descriptive genetic sequence
information is not patentable subject matter, and the same
would be the case for a database containing such informa-
tion."> This may be considered problematic, since it is often
the case that knowing the entire DNA sequence of an organ-
ism creates an information base that is more valuable than the
tangible access to an isolated gene with a known function, yet
the former would not be eligible for patent protection."*

Does the law of copyright offer protection for bioinfor-
matics databases? In the U.S. and Canada, original compila-
tions of data may be afforded protection under copyright
law. In both the U.S. and Canada, the traditional require-
ment for copyrighting databases and other compilations has
generally been that one need only show that the author of the
work expended sufficient effort in creating the work. That

Similarly, the Canadian Federal
Court of Appeal, in the decision of Tele-Direct (Publica-
tions) Inc. v. American Business Information, Inc., held that
there was no copyright in the “in-column listings” found in
the Yellow Pages directory, as the listings in question were
not sufficiently inventive or creative.'"® This decision
focused on the effect of the implementation in Canada of
various provisions of the North American Free Trade
Agreement (NAFTA) in 1993, and subsequent amendments
to the Copyright Act. In this decision, the Court effectively
interpreted such amendments as a rejection of the “sweat of
the brow” doctrine, such that a degree of creativity must be
present in order for a compilation to qualify for copyright.
Subsequent Canadian cases have expanded on the definition
of creativity."

However, the case of CCH Canadian Ltd. v. Law Society of
Upper Canada® has added some confusion to the issue.
This case held that the decision of the Federal Court of
Appeal in Tele-Direct did not alter the classic Anglo-Cana-
dian test of originality, being “a work, independently cre-
ated by the author and which displays at least a minimal
degree of skill, judgment and labor in its overall selection or
arrangement.””' Thus, creativity was held not to be a
requirement for copyright to exist in a compilation.

It should be noted, however, that the CCH case dealt with
the issue of whether copyright exists in reported judicial
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decisions, head notes and case summaries, and did not spe-
cifically deal with compilations of factual data. It is a possi-
bility that the decision in Tele-Direct, while not having
general application in terms of the “creativity” test, may
nevertheless be read as altering the traditional test for origi-
nality in the narrower area of factual compilations. This pos-
sibility was alluded to in the concurring minority reasons of
Rothstein J.A.*

The decisions noted above are

Directive is a two-tier scheme to protect both electronic and
non-electronic databases. Through the Directive, copyright
protection is available for databases which display the
author’s own intellectual creation. Furthermore, the Direc-
tive introduced a sui generis right protecting all databases in
which a “qualitative or quantitative” investment has gone
into the work, and where such investment is “substantial”.
The substantial investment must be made “in the obtaining,
verification or presentation of the contents of the database”

in order to afford protection.”

relevant to bioinformatics data-
bases. The Feist decision made
it clear that in the U.S., a set of
facts cannot be protected
merely due to the amount of
resources that have been
invested in the database.
Although Canadian copyright
law appears to afford protection
to databases, it appears to be
somewhat uncertain whether

However, the “wave of the future’
in bioinformatics is in data
integration, or pattern recognition,
and it is likely that this will be
the most active area for
bioinformatics patents.

This new database right pro-
tects database owners from the
extraction or re-utilization of
the contents of the database.”’
Whether similar database legis-
lation will be implemented in
Canada or the U.S. remains to
be seen.

4

Today, there are a large number
public and private online bio-

the “sweat of the brow” test will
continue to be applied to all
compilations in light of the CCH case, or whether some
degree of “creativity” will be applied strictly to the situation
of factual compilations in light of Tele-Direct. Since elec-
tronic databases generally have no real form of “creative”
arrangement, there is a possibility that such informational
databases could be left open to electronic theft. That is, there
would be no protection afforded to such collections of infor-
mation, irrespective of the substantial resources that may be
invested in creating and maintaining such databases.

In light of this potential “gap” in existing intellectual prop-
erty regimes, there may be a need to look to some new form
of protection for bioinformatics databases in order to protect
the intellectual property invested in such technologies. In
fact, there have been some initiatives in this regard. In 1996,
aproposal regarding database protection was brought before
delegates of the World Intellectual Property Organization
entitled the “Treaty on Intellectual Property in Respect of
Databases”, however, this proposal did not receive interna-
tional support at that time and further consideration will be
required.” In the U.S., several proposals for database pro-
tection legislation have been brought before the House of
Representatives.”* These U.S. initiatives have not yet
resulted in the implementation of database legislation.

However, there is currently a European Directive in place
dealing with the protection of databases.”> The European

logical databases available,
including a number of large
databases that arose in connection with the Human Genome
Project. Given the lack of formal protection available for
databases in Canada and the U.S., why do so many biologi-
cal databases exist? It is possible that existing means of legal
protection, other than statutory protection of intellectual
property, have been useful in database protection to date.
For example, it is possible that contract law may be used to
protect the proprietary nature of databases. That is, even
where the underlying information does not qualify for statu-
tory protection, companies may rely on user agreements and
privacy agreements by which the databases may be afforded
protection as trade secret or confidential information.*®

A common strategy that has been used by bioinformatics
companies, such as Incyte and Celera, has been to simply
restrict access to DNA databases.” Encryption and physical
walls have been used to restrict access to and misappropria-
tion of data contained in databases. In fact, this type of strat-
egy in respect of databases may be more “useful” to
commercial entities than patent protection. This is because,
even if one were able to meet the necessary statutory criteria
for patenting the underlying genetic sequence data in a data-
base, once a patent actually issues, there would be not be
adequate protection from others seeking to use the sequence
information itself, due to the statutory written description
requirements which allow a full description of the invention
to be made available to the public.”
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Thus, despite the decision in Feist, which effectively
negated the notion of statutorily protected ownership in
databases, the business of bioinformatics continues to rely
on license arrangements between database creators and sub-
scribers to protect and control the access to and use of data-
bases, and to ensure a return on investment. Such strategies,
however, depend completely on secrecy, and effectively
result in preventing access by users who do not have the
money to subscribe for such access. Nevertheless, such
licensing strategies appear to be common in the realm of
bioinformatics databases.

Patentable Technologies
in Bioinformatics

With the exception of databases per se as discussed above,
bioinformatics may not have created any new form of sub-
ject matter for patent law. That is, potentially patentable
computer-related technologies that have been used in the
past, such as computer software, will be used in
bioinformatics, but applied in new ways.’' In addition, while
databases are not themselves patentable, patent protection
may be available for database-related inventions which put a
sort of functional utility on the data-base itself,’> such as
new applications for databases, algorithms for extracting or
mining data, and systems which include databases.”

In the U.S., a software invention is patentable if such inven-
tion meets the statutory requirements for all patentable
inventions.** Historically, patents for software alone, were
considered unpatentable as they were not considered to be
within statutory subject matter.>> However, the U.S. Federal
Circuit Court of Appeals decision of State Street Bank &
Trust Co. v. Signature Financial Group Inc.*® is a case that
changed the law in this area significantly, and thus may have
had a substantial impact on the bioinformatics industry,
even though it did not involve biology at all.

In the State Street case, the Court ruled that mathematic
algorithms are patentable if they produce a “useful, concrete
and tangible result”, and that “the mere fact that a claimed
invention involves inputting numbers, calculating numbers,
and storing numbers, in and of itself, would not render it
non-statutory subject matter unless, of course, its operation
does not produce a useful, concrete and tangible result.”’
Based on this case law, software and algorithms that meet
these criteria are patentable in the U.S.

In Canada, the leading court decision on the subject of soft-
ware patentability was Schlumberger Canada Ltd. v. Can-
ada (Commissioner of Patents).*® In that case, it was held
that software used for seismic prospecting was unpatentable
due to the fact that the invention was directed at mere calcu-
lations. Unapplied algorithms and unapplied software have
been considered in Canada to fall within the category of
“mere scientific principle or abstract theorem” and are
therefore not patentable.*® Any tests for patentability of soft-
ware have been stated in the negative, while, in contrast, in
the U.S., clear positive statements on the patentability of
software have been made.*’ Although the test in Canada has
not been clearly stated, patent jurisprudence and Patent
Office policy in Canada in respect of the patentability of
algorithms and software appears to be in line with the U.S.
decisions requiring a “useful, concrete and tangible
result.”!

According to this line of reasoning, software and algo-
rithms, processes or computational techniques used to mine
data from a genomic database may qualify as patentable
subject matter in Canada and the U.S.. Along similar lines,
algorithms used in software applications to calculate protein
sequences, shapes, locations and functions may also be
patentable.*” Thus, it may be argued that current patent law
generally appears to be amenable to bioinformatics patents.

What types of patentable inventions are likely to arise in the
area of bioinformatics? The field of bioinformatics, in a gen-
eral sense, is aimed at making sense of the wealth of many
years of accumulated data, which data may come from thou-
sands of labs located in hundreds of different countries, and
all of which data may have be captured or analyzed in differ-
ent ways.* That is, there is a large amount of data out there
that needs to be transformed into meaningful information.

There is presumably great utility in being able to store and
integrate data from disparate sources in order to show pat-
terns below the surface of the data. Data storage systems per
se are not anything new, as there are many companies who
specialize in data storage, and numerous patents have issued
in this respect. However, data storage in bioinformatics
requires a new and different type of storage. Getting differ-
ent databases to “talk” to each other (what is sometimes
referred to as “interoperability”) is becoming more and
more essential, as users depend on different databases to ful-
fill different research needs.* Taking various data from dis-
parate sources, and putting it all together in a coherent
manner so that it can then be accessed to provide meaningful
information, is perhaps a requirement that is unique to
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bioinformatics. It is not unlikely that patents will be seen in
this area.*

However, the “wave of the future” in bioinformatics is in
data integration, or pattern recognition, and it is likely that
this will be the most active area for bioinformatics patents.*
This area of bioinformatics involves pulling pieces together
in order to discover something that would be impossible to
see by looking at each piece on its own. To integrate
genomic data in order to be able

trends in the nature of biological research, including the
collection and integration of data into large international
databases, and the growth of research projects into
large-scale endeavours beyond the scale of just a few labs.**
As a result, bioinformatics has evolved into an inherently
collaborative science. It may be argued that bioinformatics,
by its very nature, requires a continuously open and collabo-
rative process for data collection and analysis in order to
subsist as a discipline.*’ Generally speaking, finding a bal-

ance between protecting propri-

to tell something about the
structure or function of a gene
or protein, or how a particular
gene is turned on or off, and
then predict what such informa-
tion will mean for a biological
pathway or system and in turn
for an individual’s health, and

Thus, while “open science” may be

seen as essential in bioinformatics,

intellectual property protection may
be seen as inevitable.

etary interests in information,
and ensuring public access to
such information, has often
been seen as a key issue for
intellectual property law as a
whole.”® However, in the realm
of bioinformatics, this balanc-
ing issue is amplified when one

finally to apply all of this infor-
mation to the development of a
drug or treatment, is really the key goal for bioinformatics as
a whole.

The use of patents in the bioinformatics realm is often seen
as a business tool for ensuring continued incentive for
investment in bioinformatics research. In addition to pro-
tecting one’s invention from copying or reverse engineer-
ing, the ability to patent a bioinformatics invention may be
seen as important in providing a number of strategic benefits
for those in the business of bioinformatics. Such patents
may be useful in cross-licensing agreements to obtain access
to a competitor’s patented technology, to enhance bargain-
ing positions in business deals, as a sales and marketing tool,
and to attract funding, financing and investment.*’

“Open Science” and Bioinformatics

While the role of intellectual property protection in
bioinformatics is an important issue to consider, such con-
sideration should not occur in a “vacuum.” That is, although
database protection and software patenting are not issues
that are unique to the field of bioinformatics, there are some
distinct aspects of the science of bioinformatics that should
be recognized and considered when examining how propri-
etary protections should be used in bioinformatics technolo-
gies.

What makes bioinformatics unique? The growth of the
bioinformatics field has been marked by a number of recent

considers that information shar-
ing among researchers may
actually be a mnecessary “precursor” for future
bioinformatics research and discovery.

Why is information sharing so important in bioinformatics?
In the case of bioinformatics databases, it is by widespread
and complete disclosure of information that data sets are
likely to be enriched, verified and analyzed as more and
more researchers continue to sift through such information.
In the case of software and other bioinformatics research
tools, it can be argued that free and open access to such tools
might lead to the development of more efficient and stream-
lined methods of use, and to the discovery of new technolo-
gies or applications. These important aspects of
bioinformatics do not appear to “fit” into the framework of
proprietary research and development.

The struggle between the notion of “open science” and the
notion of “proprietary” research has been strikingly appar-
ent with the creation of large collaborative bioinformatics
databases. For instance, in the case of the Human Genome
Project, a vast amount of genetic sequence information was
collected from a number of different sources and placed into
the public arena. Subsequently, a number of commercial
entities used this sequence information to obtain gene pat-
ents and create private, restricted access databases.”’

This dichotomy of “open science versus proprietary” is
often viewed as a “public versus private” debate. That is, the
“proprietary” side of the coin is seen as being of interest pri-
marily to private commercial entities, whereas the “open
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science” view is often associated with researchers in public
institutions, universities and non-profit organizations. How-
ever, this type of characterization does not appear to accu-
rately reflect the fact that today, due to the continuous
pressure of obtaining research funding, many researchers,
including those in the “public” realm, are forced to operate
in a more competitive and “commercial” manner. Thus,
while “open science” may be seen as essential in
bioinformatics, intellectual property protection may be seen
as inevitable.

In light of the above, is the concept of formal protection for
bioinformatics databases a desirable one? Considering the
amount of time and expense involved in creating and main-
taining an online database, and the ease at which the same
database can be copied by a third party, it is not surprising
that there has been a recent “push” for database protection
statutes. It may be argued that there is a clear link between
cost recovery and database protection, in that if a database
can be copied by users or competitors without any legal con-
sequences, then the owner of the database will not be able to
recover the costs of producing the database, and will have no
incentive to continue to produce databases.’> With a proper
database protection scheme, it has been argued that it may
be possible for science to continue to enjoy the benefit of full
and free exchange of information, while at the same time
maintaining the necessary incentive (that is, adequate intel-
lectual property protection) to continue to create
bioinformatics databases and other methods necessary for
the progress of science.

However, there are potential problems with creating intel-
lectual property rights in databases, many of which stem
from the fact that the ordinary concept of “database” is too
static to encompass the “collaborative” nature of
bioinformatics databases.” First, if there are intellectual
property rights held right down to the level of the data,
downstream problems are bound to occur in relation to biol-
ogists who use and combine the data in the database, as well
as for owners of technologies which underlie the database.™
Such database protection schemes may also result in
researchers in the non-commercial sector being unable to
afford access to such proprietary data, or to enforce access
and use restrictions on such data.” Furthermore, a protec-
tion scheme for databases may have the effect of causing
scientists to become reluctant to share data in the same way
they have done in the past, leading to a “anti-commons”
problem in which vast amounts of information will be held
in too many small pieces by too many people with too many
rights.*®

In addition, although database protection statutes may pro-
vide a possible solution, it is clear that any such scheme
needs to be properly limited in its application and scope in
order to provide a proper balance between the protection of
information contained in databases, and the access by the
public to such information. For example, as mentioned
above, the European Directive provides protection for data-
bases that show a “qualitative or quantitative” investment,
and prohibits extraction of information from databases that
is “qualitatively or quantitatively substantial.” Such subjec-
tive language is bound to, and has indeed, caused problems
in determining what is protected, and what is not,”’ and may
lead to a form protection that is overly broad in its scope.

It may be argued that what has been created by the European
Directive is a broad-based right without sufficient balancing
mechanisms needed to allow for adequate access to data.™ It
has been suggested that such a balance might be achieved by
“carving out” legal rights of access and use to scientific
databases in the case for not-for-profit researchers and edu-
cators, and implementing mandatory licensing provisions in
order to avoid the situation of such data being “monopo-
lized.” It is possible that a more carefully balanced data-
base protection scheme that incorporates such types of
provisions could provide for free and open access to data,
while still allowing for cost recovery through licensing in
the commercial realm.

In addition to bioinformatics databases, the issue of “open
science” is also relevant to the development of
bioinformatics software tools. As with data collection and
analysis, it may be argued that bioinformatics software
development should occur in a transparent, collaborative
and open access environment in order to achieve its maxi-
mum potential. While the closed-source, proprietary model
is a well-known model for software development in general,
such a model applied to bioinformatics would not allow for
the collaborative tool sharing and development of
bioinformatics software, possibly leading to a reduction in
potential discoveries.®” This is in part because, even if such
software tools were liberally licensed, research institutions
which have limited access to funding often cannot afford to
access to such proprietary software tools. This inaccessibil-
ity by researchers could possibly lead to the stifling of suc-
cessive and cumulative improvements to bioinformatics
software, and may have the effect of thwarting the process
of biological problem solving. ®'

In contrast to the closed, proprietary model, a number of
bioinformatics collaborations over the Internet have
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involved the use of “free” or “open-source” software.”” In
the open-source model, the notion of “copy-left” is often
used to ensure broad access to the software. “Copy-left” is a
concept that uses the rights granted by copyright law in
order to benefit the public, rather than the holder of the
copyright, by requiring users to make all software alter-
ations, modifications and applications available to subse-
quent public users. The use of copy-left has primarily been
to prevent the private commercialization of derivatives of
the copy-left work.”

It is obvious that the “open-source” model fits nicely into the
“open-science” model. But is it possible that open-source
software could be an option for commercial entities seeking
to profit in the bioinformatics field? Perhaps the incentive
for software developers to use the open-source model might
arise through the use of a two-tiered licensing system, in
which an open-source, copy-left license applied to
non-commercial users, with the additional ability for the
software developer to license those same tools to private
companies seeking to protect and commercialize them.*
Such a “dual licensing” model may be but one possible
mode for achieving a balance between “open science” and
intellectual property protection in bioinformatics.

Conclusion

The blending of biology and computers makes bioinfor-
matics a unique discipline that is clearly here to stay.
Bioinformatics is one of the fastest growing areas of all life
science based markets. While some degree of intellectual
property protection may play a role in ensuring continued
investment and discovery in this area, any augmentation of
the current law should recognize the need for the free and
open sharing of information, which is of particular impor-
tance in the field of bioinformatics

Databases of biological data, which are not patentable per
se, may find some protection under the law of copyright in
Canada, but the same would not be the case in the U.S. Such
databases may benefit from some new form of formal data-
base protection, however, any such statutory protection
should be adequately limited in its scope, and should contain
provisions to ensure the liberal licensing of and access by
researchers to the contents of scientific databases.

With the exception of databases per se, it is possible that
other types of bioinformatics inventions may fit within the
current framework of patent law. Patents may provide stra-

tegic benefits that may have a significant impact on future
investment and technological advances in the
bioinformatics realm. However, in the case of
bioinformatics software and research tools, it is possible that
traditional “closed” proprietary models may not prove to be
as effective as alternative licensing models that incorporate
the “open source” concept.

The key goal for bioinformatics will be to integrate a vast
amount of biological data in order to recognize patterns
which will assist in gaining important knowledge about
health and disease, and which will in turn assist in finding
ways to improve health and treat disease. With such an
important goal in mind, it is crucial that intellectual property
protections are sufficiently balanced with the need to ensure
the open flow of data and preserve the collaborative nature
of the science. It is this balanced approach in intellectual
property regimes that will be crucial in maintaining the nec-
essary elements required to drive the science and technology
of bioinformatics forward.

Suneeta D’Souza is an associate lawyer with Peterson & Purvis,
Lethbridge, Alberta. The author acknowledge’s the firm's support
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