Gene Patents in the United States
By Jaydee Hanson, Policy Director, International Center for Technology Assessment

Thousands of patent applications have been filed with the United States Patent and Trademark Office (USPTO) for human genetic material. More than 20% of human genes have now been patented.
 A human gene consists of hundreds or thousands of combinations of the chemical building blocks adenine (A), cytosine (C), guanine (G), and thymine (T). A gene is represented by a series of these letters.  For example, CCTGAGG represents one segment of the hemoglobin gene. A mutation in a gene can be likened to “typos” in the “spelling” of that gene.  Mutations in a gene can be harmless, but many lead to disease.  For example, a single switch of the letter A to T in the hemoglobin gene causes sickle-cell anemia. 

Patents covering human genetic material are a recent and controversial development.  They claim exclusive control over naturally occurring human genes and limit the use of genes in research and diagnosis. 
Activist groups, patient groups, religious organizations, and scientific bodies have all challenged the notion that genes are patentable over the last 15 years in the United States. We are now on the verge of changing the US policy of granting patents on genes either through a court challenge, or through changes in US patent law.

In November 2005, the National Academies of Science recommended modifying the patenting system so that patents do not impede research on diseases or techniques to diagnosis and treat them.
   In 1995, more than 200 U.S. religious leaders called for an end to gene and animal patenting due to a variety of concerns, including control over naturally occurring sequences of human genes, and patents’ effect on research and diagnosis.
  Because many gene patents either directly claim or include genes and/or the corresponding proteins that are essential to genetic diagnosis, a grant of exclusivity may hinder both health care and the advancement of scientific technology.  Patents can obstruct future innovations by preventing researchers from looking for alternative uses for a patented gene. 

In April 2010, the US Secretary of Human and Human Services received a report from the Secretary’s Advisory Committee on Genetics and Society that detailed the results of a years long study of the effect of gene patents on human health in the US.  In its summary, the Committee wrote that it:

found that patents on genetic discoveries do not appear to be necessary for either basic genetic research or the development of available genetic tests.

 The Committee also found that patents have been used to narrow or clear the market of existing tests, thereby limiting, rather than promoting availability of testing. 

SACGHS found that patients have been unable to obtain testing when a patent-protected sole provider does not accept particular payers, particularly state Medicaid insurance. 

SACGHS also found that when there is a patent-enforcing sole provider, patients cannot obtain independent second-opinion testing, and sample sharing as a means of ensuring the quality of testing is not possible. 

The substantial number of existing patents on genes and methods of diagnosis also pose a threat to the development of multiplex testing, parallel sequencing, and whole-genome sequencing, the areas of genetic testing with the greatest potential future benefits.

Knowing the chemical makeup of a gene allows researchers to determine which mutations in the gene correlate with disease.  Subsequent research could lead to the development of a technique to produce the protein created by the gene in a laboratory in order to provide a pharmacological treatment for the genetic disease.  Gene transfer research attempts have attempted to find ways to provide patients with “correct” copies of the mutated gene.  Gene transfer experiments have so far been unsuccessful except in the case of one very rare disease,
 but even so, patents could limit further progress in this field.
Gene patents are under siege worldwide because they grant to their holders certain exclusive rights over specific sequences of human genes for 20 years from the date of filing the application.
  Gene patents are being challenged in courtrooms,
 and legislatures.
  International organizations, such as the Council of Europe's Committee on Legal Affairs and Human Rights and UNESCO, view genes as belonging to the common heritage of humanity.
  Intense opposition to gene patents is also coming from researchers,
 politicians,
 organized religion (both within and outside the United States),
 indigenous groups,
 patient groups,
 and medical professional organizations.
  Patents covering human genetic material raise a variety of issues related to legal appropriateness, scientific and medical research, and access to health care, as well as issues regarding privacy, autonomy, religious freedom, and reproductive liberty. 
Gene Patents Already Impact Health Care
Evidence is increasing that gene patents have a detrimental impact on health care and research.
  Gene patent holders often use their exclusive control over genetic material to charge excessive fees for diagnostic testing and to prevent other researchers from utilizing the specific genetic sequence for further research.  Patents held by a company on one or two genes may prevent another company from offering a test that covers all known genetic mutations.  As a result, a patient may be told that he or she does not have a gene that causes a certain kind of cancer only to learn later that he or she has another gene that also causes the cancer.  This already happens with breast cancer gene testing.  A study published in 2006 found that 12% of those from high-risk families with breast cancer and with negative (wild-type) commercial genetic test results for BRCA1 and BRCA2 nonetheless carry other mutations that could lead to cancer.

Increasingly, the appropriate treatment of an individual patient may include diagnostic genetic testing.  However, having a particular gene for a disease does not mean a person will develop the disease.  Most genetic tests offer only an estimate of the chances for developing a particular disease and fail to account for the influence of other genes and environmental factors.
  The predictive power of the test for BRCA breast cancer mutations is very low for women without a family history of breast cancer, meaning that many women who test positive for a BRCA1 mutation do not manifest symptoms of the disease.

Many tests fail to detect specific mutations.  The Myriad Genetics test for BRCA1 and BRCA2 mutations, for example, reportedly fails to detect between 10-20% of expected mutations.
  The failure to detect such a large percentage of mutations seriously jeopardizes the test quality and significantly falls short of appropriate patient care when alternative, more effective tests, could be readily available to the patient.  However, because gene patent claims often cover all diagnostics based on the genetic sequence, patentees can prevent the marketing and use of tests derived by other research institutions that are more effective. 

Furthermore, allowing for-profit corporations to supply testing for genetic diseases separates testing from genetic counseling, high-risk patient care, and follow-up.  In Europe, health care workers follow a genetic testing model that integrates biological research, clinical investigation, and patient care, especially considering the psychological aspects of diagnosis, both for the individual patient and the patient’s family.  In contrast, many U.S. gene patent holders provide diagnostic genetic testing without any significant follow-up individualized genetic counseling. 
One commercial aspect of diagnostic gene patents requires doctors to either obtain a license to provide such a test or else charge the patient a fee for sending a sample for testing by the corporation or research institution that holds the patent.  In many situations, this fee can be exorbitant.  As an alternative to utilizing a patented procedure that may cost the patient, the insurance company, managed care organization, or the government a significant amount of money, the doctor may even choose to perform an inferior procedure, perhaps resulting in inaccurate results, or even opt not to screen for the specific disease. 

Furthermore, there is concern that the monopoly over genetic testing inevitably leads to a loss of expertise and information among researchers and physicians.  Patent holders often completely bar researchers and physicians from using any gene or protein sequences claimed within the patent and thus prevent others from undertaking or improving diagnostic technology relating to that particular gene.  The complete bar to use may have a deleterious effect on innovation and future research, and ultimately may result in intellectual stagnation.  Because researchers and physicians cannot the use the patented gene itself, no improvements to the inaccuracies of the current testing mechanisms will be discovered by anyone but the patent holder.
Research and diagnosis has undoubtedly been hindered in the United States by the exclusivity of genetic material essential to human disease detection due to patents.  In the United States, 35% of geneticists report that even the sharing of basic data and research material substantially decreased between 1992 and 2002, and 21% claim that failure to access such data from another researcher has resulted in abandonment of a promising line of research.
  A 1998 survey of 200 genetic-testing laboratories found that 25% of the laboratories have been prevented from offering a test due to the enforcement of a patent or license. Approximately 50% of these labs reported that they did not attempt to develop new tests due to commercial constraints raised by a patent.

For example, beginning in 1998, SmithKline Beecham Clinical Laboratories sent letters to labs ordering them to stop performing or developing tests for the hemochromatosis (HFE) gene.  The patent holder was asking for an up-front fee of $25,000 from academic laboratories and as much as $250,000 from commercial laboratories, plus a fee of $20 per test.  Because of SmithKline’s letter, 30% of labs discontinued testing and/or ceased development of HFE testing services.
  The patent interfered with clinical adoption of the test and potentially compromised the quality of testing by limiting the development of higher-quality or lower-cost alternative testing methods. 

Research collaboration is being stifled, as well.  A 2002 study found that 47% of geneticists surveyed had been denied requests from other faculty members for information, data, or materials regarding published research.
 When geneticists were asked why they intentionally withheld data, more than 20% listed the need to protect the commercial value of their results. 
 Even more troubling, 28% of geneticists surveyed reported that they were unable to duplicate published research because other academic scientists refused to share information, data, or materials.
  This goes to the heart of science, which is supposed to involve hypothesis testing and replication. 

The National Research Council was so concerned about the effect of patents on research related to genetics that it recommended that the U.S. Congress provide an exemption to patents for research on the effectiveness of the research tools related to genetics.  The Council also called for courts to reject claims of patent infringement when gene patent monopolies threaten public health.  It was especially concerned that independent testing verify the accuracy of genetic tests.

The United States could follow Europe’s example in protecting its citizens by denying broad patent claims on genes that correlate with particular diseases.  In May 2004, the European Patent Office dealt a serious blow to gene patents by revoking Myriad Genetics’ controversial patent for genetic mutations that predispose certain women to breast cancer.
  This patent, entitled Method for Diagnosing a Predisposition for Breast and Ovarian Cancer, covered any methods of diagnosing a predisposition for breast and/or ovarian cancer utilizing the BRCA1 gene sequence.
  The revocation was made final by the Opposition Division, a panel of three patent examiners and one legal expert, after hearing Myriad’s appeal and hearing from other groups opposed to the patent as allowed by the European Patent Convention. 

Because the BRCA1 and BRCA2 genes are not covered by such broad patents in European as they are in the United States, tests for these genes in Europe are cheaper and can be included with tests for other kinds of cancer.  Concerned European citizens and health groups, through the patent system itself, could force the rejection of these gene patents because European law allows for challenges to the granting of patents.    In the United States, challenges must go through the court system, a more expensive and time-consuming process used mostly by competing commercial interests.
What are Patents, and How Did Genes come to be Patented?

More than two centuries ago, the framers of the U.S. Constitution realized the importance of creating incentives for technological innovation.
  They included Article 1, section 8, clause 8 to promote the development of technical knowledge by giving Congress the power “[t]o promote the Progress of Science and useful Arts, by securing for limited Times to Authors and Inventors the exclusive Right to their respective Writings and Discoveries.”  In return for full disclosure of an invention, current U.S. federal patent law gives inventors a 20-year monopoly that forbids anyone else from making, using or selling their invention in order to assure that novel, non-obvious and useful technologies are developed that otherwise might not have been created.
 

Under patent law, scientific principles — such as E=mc2 — are not patentable so everyone will have access to them.  Products of nature are also not patentable because the public would not be gaining anything new if an individual was allowed to, say, patent air and charge us each a licensing fee whenever we breathed.
  Yet genes, made of  the nucleic acids adenine, cytosine, guanine, and thymine,  seem to be both a scientific principle and a product of nature, but are still being patented.

The U.S. Supreme Court on March 21, 2006 heard a case closely related to the issue of gene patenting.  In the case, Laboratory Corporation of America v. Metabolite Laboratories, Inc., the court was asked to consider whether the association between a level of the amino acid homocystine in the blood and foliate levels is patentable. Laboratory Corporation’s patent on this association has been upheld by lower courts, but the American Medical Association and many other groups filed amicus briefs on the Metabolite side of the case because they believe that this patent on a “natural” relationship between two phenomena should not be patentable.
 . The Supreme Court review was only on the question of whether the patent "can validly claim a monopoly over a basic scientific relationship used in medical treatment."

 Had the court ruled that a patent cannot claim a monopoly on basic scientific relationships, the case against gene patenting would had a strong legal precedent. Instead, after hearing the case, the Supreme Court decided that it had “improvidently’ agreed to hear the case and dismissed it. 
Three justices dissented, saying the court should have decided the case. They strongly suggested that they were concerned that patents in areas like biotechnology and financial services were being granted too liberally and should be rolled back. 

The failure to decide the case "threatens to leave the medical profession subject to the restrictions imposed by this individual patent and others of its kind," Justice Stephen G. Breyer wrote in the dissent
, which was joined by two justices no longer on the court: Justices John Paul Stevens  and David H. Souter. Justice Breyer said such restrictions "may raise the cost of health care while inhibiting its effective delivery." 
There has not yet been a direct attack on gene patents at the Supreme Court alleging that genes are non-patentable subject matter because they are a product of nature. The current case regarding Myriad Genetics ownership of the BRCA1 and BRCA2 genes associated with breast cancer will likely be the first case to go to the US Supreme Court. 
 Applicants who seek human gene patents assert that they have isolated and purified a gene or genetic material, having manipulated it to eliminate the non-coding regions of the gene, while apparently still performing the same function as a naturally occurring gene.
  They argue that the genetic materials they are claiming are isolated and purified natural substances, which have been held patentable subject matter by various courts.
   However, the useful properties of a gene — such as its ability to bind to another complementary strand of DNA for diagnosis or its ability to code for a particular protein — are not ones that the scientist has invented (or created through isolation or purification), but rather are natural, inherent properties of genes themselves. 

Under the U.S. federal patent statute, 35 U.S.C. § 101 et seq., patent applications must satisfy a number of requirements.  When patent examiners judge applications on a claim-by-claim basis, where a finding that a particular claim does not meet the legal standards of patentability, it does not mean that the entire application is void. The USPTO will then refuse only the individual claims that fail to meet the requirements of patentability.  Accordingly, a given patent application may have some claims that are rejected and some that are permitted.  When a patent is issued, the patent holder gains the right to exclude others from making, using, selling, offering to sell, or importing the claimed invention for 20 years, measured from the date of the filing of the original patent application.
  The claims of the patent are what control the patentee's ability to exclude others.  To assess the scope of a patent requires assessment of all claims in the patent. 

The disclosure provisions require that an applicant satisfy four basic requirements in the patent specification:  (1) written description; (2) enablement; (3) best mode; and (4) definiteness.
  These disclosure obligations guarantee that, in exchange for the patentee’s exclusive rights, the public obtains all of the information needed to practice the invention, enhancing the level of knowledge available in the public domain.  The challenge for the USPTO is to how to assess a rapidly changing field.
An invention must cover eligible subject matter and have utility or be of some benefit to the public.  The substantive provisions of the federal patent statute provide that there must be eligible subject matter, evincing utility, novelty and nonobviousness.
  Any “new and useful process, machine, manufacture, or composition of matter, or any new and useful improvement” is eligible patent subject matter.
  The USPTO has interpreted this to allow patents on genetic sequences.  However, the identified human genetic material must also have a beneficial utility to society that is “substantial, specific, and credible” in order to be afforded patent protection.
   The revised utility guidelines adopted by the USPTO in 2001 provide that, if an application discloses only the nucleic acid molecular structure for a newly isolated gene, and no utility, then the claimed invention is unpatentable subject matter.  However, where a patent application also discloses “how to use the purified gene isolated from its natural state,” it satisfies the utility requirement.
 

An invention must also be new or “unanticipated” by knowledge already in the public domain (also known as “prior art”) to satisfy the novelty requirement.
  In order for a patent claim covering the invention to be anticipated, and thus unpatentable subject matter, each and every aspect of the claim must be present in a single prior art reference. 

In addition, where an invention is an obvious, or a trivial change to the present state of the art, it is unpatentable.
  The manner in which the invention is made is irrelevant to the obviousness determination, which focuses instead on whether the differences between the subject matter in the patent application and the prior art are such that “the subject matter as a whole would have been obvious at the time the invention was made to a person having ordinary skill in the art.”
 
The National Research Council report on gene patenting challenges whether the USPTO has interpreted the standards of nonobviousness, utility, and novelty in a way that is consistent with the developing science in the field.  The report argues that the USPTO needs to do a better job of understanding the science related to genetics and recommends that the USPTO establish a formal way of educating its examiners in the state of the art and science of genomics and proteomics. The National Research Council warns:  “Understanding how genetic variation leads to individual variation in humans is one of the greatest scientific challenges of the 21st century.…  As these technologies are implemented, diagnostics will move from a focus on single genes to a search for all genes…those who are discovering associations between sequence variants and traits should eschew patents.”
 
Unlike other countries, such as Japan and the United Kingdom, the United States does not have a general patent exception that allows research related to the patented invention.  In the United States, such a law has been considered in Congress, but not passed.  The Genomic Research and Diagnostic Accessibility Act of 2002, HR 3967, introduced by Lynn Rivers (D-MI) and David Weldon (R-FL), would have amended U.S.C. § 271 through the addition of a subsection allowing the use of genetic sequence information for noncommercial research purposes.  It also aimed to amend 35 U.S.C. § 287(c)(2) to allow for the use of genetic sequence information for performance of a genetic diagnosis, prognostic, or predictive test of a medical or surgical procedure.

There is a narrow, judge-made common law experimental use exception, developed as a defense to claims of patent infringement that is reserved only for endeavors that are “solely for amusement, to satisfy idle curiosity, or for strictly philosophical inquiry.”
  A federal circuit case emphasized that the experimental use exception is “very narrow” and “strictly limited” by holding that a non-profit university could not invoke the exception.
  The court determined that the focus is on whether the act of infringement is in furtherance of legitimate business or merely for amusement, curiosity, or philosophical inquiry. 
US House of Representatives Proposed Ban on Gene Patents
In February 2007, Representative Becerra, a liberal Democrat from California, and Representative David Weldon, a conservative Republican from Florida introduced HR 977, a bill to ban the patenting of genes. The bill said, “not withstanding any other provision of law, no patent may be obtained for a nucleotide sequence, or its functions or correlations, or naturally occurring products it specifies.”

While the bill did not pass, Mr. Becerra and a new Republican co-sponsor have indicated that they intend to introduce a new bill after that Myriad Genetics court case is resolved.
Myriad Genetics Gene Patents case

In March 2010, United States District Judge Robert W. Sweet issued a 156 page decision
 striking down seven patents held by the Myriad Genetics company on two genes linked to breast and ovarian cancer.  The American Civil Liberties Union and the Public Patent Foundation joined with numerous patients and medical organizations to challenge the Patent and Trademark Office’s granting of the patents. These groups and others filing amicus briefs (including the International Center for Technology Assessment) argued that genes are products of nature and fall outside the realm of what can be patented.  These patents stifle research, innovation and limit testing options.
 Judge Sweet ruled the patents were “improperly granted” because they involved a “law of nature.” He supported the critics’ view that merely isolating a gene does not make it patentable. 
Myriad Genetics and the Patent Office appealed the Judge Sweet’s decision and the US District Court of Appeals heard the appeal on April 4. Myriad Genetics, the company that holds the patents with the University of Utah Research Foundation, asked the court to dismiss the case, claiming that the work of isolating the DNA from the body transforms it and makes it patentable.
The US Department of Justice, in a rare departure, has filed an amicus brief
 that disagrees with the US Patent and Trade Office brief supporting the patents it granted on these genes. The Justice Department brief, however, unfortunately concludes that cDNA (copies of DNA) may be patentable. 
This omission by the Justice Department should not stand. The cDNA is the standard way of copying DNA into other organisms like bacteria. cDNA is, in effect, a reverse copy of the DNA. When cells synthesize proteins, DNA is transcribed  into mRNA, which is translated into protein. One difference between eukaryotic(animal, plants, fungi, algae) and prokaryotic(bacterial) genes is that eukaryotic genes can contain introns (intervening sequences) which are not coding sequences (in contrast with exons which are coding sequences), and must be removed from the RNA copy before it becomes mRNA and can be translated into protein. 

Many research applications express eukaryotic genes in prokaryotic cells. A simplified method of doing so would include the addition of eukaryotic DNA to a vector, some times a prokaryotic host which would transcribe the DNA to mRNA and then translate it to protein. However, as eukaryotic DNA has introns, and since prokaryotes lack the machinery to splice them, the splicing of eukaryotic DNA must be done prior to adding the eukaryotic DNA into the host. This DNA, which is made as a complimentary copy of the RNA and has no introns, is called complementary DNA (cDNA). To obtain expression of the protein encoded by the eukaryotic cDNA, prokaryotic regulatory sequences would also be required (e.g. a promoter). In brief, cDNA is needed to make copies of DNA for many applications of gene research. cDNA, if you will, is the way scientists and bio-engineers copy DNA, much as a photocopy copies an original document.  We would not give a photocopy of a Piccasso, patent or copywrite protection, neither should a copy of DNA be given patent protection.

Products of Nature Are Not Patentable Subject Matter.

The International Center for Technology Assessment and three other groups filed an amicus
 arguing that “applying the product of nature doctrine to the BRCA gene patents leads to only one logical conclusion: Myriad’s patents are contrary to law.  The BRCA genes are manifestations of nature, “free to all men.”  Chakabarty, 447 U.S. at 309.  Like gravity, sunlight, leaves on trees, and wind, genes exist in the natural world and do not qualify as potential patent subject matter.  There is no “invention” here.
  As in Funk Bros., the patented gene sequence serve the ends nature originally provided and act independently of any effort of Myriad.  333 U.S. at 130-31.  The information dictated by the gene is identical, whether inside or outside the body.  As in Latimer and General Electric, a mere description using “isolated” and “purified” should not create patentable subject matter if there is not a difference in substance.  Gen. Elec., 28 F.2d at 642-43; see Ex parte Latimer, 1889 Dec. Comm’r Pat. at 123, 125, 127.  It contains exactly the same genetic information as its natural counterpart, does the same work as a naturally occurring gene-protein synthesis and it employs the same processes to do it.  The useful properties of a gene are not ones that the scientist has invented (or created through isolation or purification), but rather are natural, inherent properties of genes themselves.  And, as detailed in Section II infra, these patents improperly privatize the “storehouse of knowledge of all men,” contrary to the Court’s teachings.  Funk Bros., 333 U.S. at 132.”
Bilski vs. Kappos and its effect on the Myriad case

The biotechnology industry is closely watching the appeal in the Myriad case to see how the Appeals Court applies the rulings in the Bilski case, a case about business methods, but one that has implications for many biotechnology applications. In the Myriad case, the District Court judge held that, diagnostic claims involving detecting the presence or absence of the BRCA1/2 genes in a sample were, in a strict application of the ‘machine-or-transformation’ test, to be unpatentable under 35 USC §101. Since the patients’ samples used to detect the presence (or absence) of BRCA1/2 genes are unchanged by the diagnostic method, the ‘transformation’ standard is not met and thus the claimed comparisons of DNA sequences are abstract mental processes.
 The Bilski case, however, changes how courts are to apply the “transformation” standard, making it merely one tool for testing whether something is patentable, not a sole test. The Patent and Trade Office has directed its examiners examining Section 101 compliance under existing guidelines, noting that a method that meets the existing machine-or-transformation test is ‘likely patent-eligible under section 101 unless there is a clear indication that the method is directed to an abstract idea’

International 

Biotechnology is a global industry, and biotechnology firms seek to protect their inventions in as many nations as possible to ensure the greatest possible benefit. Although most countries have their own independent patent systems, several agreements have been developed to provide a more consistent level of global intellectual property protection. Patent rights are dealt with as trade issues across international boundaries, so one such agreement, the Trade-Related Intellectual Property Rights Agreement (TRIPS), was created by the World Trade Organization (WTO). 

The WTO and TRIPS, both established in 1995, replaced the General Agreement on Tariffs and Trade (GATT), which governed international trade since 1948.  TRIPS established a minimum level of intellectual property protection to be provided by signatory nations and remedies for the enforcement of intellectual property rights. 

Under TRIPS, several options exist for dealing with the patenting of genes.  First, if gene patents are viewed as having an adverse affect on public health, TRIPS permits its members to alter or regulate their patent laws to protect public health by giving public health greater weight than the commercial concerns of patentees.
  Next, one can argue that the patenting of genes commodifies humans, thereby raising moral concerns.  TRIPS allows its members to deny a patent application if its commercial exploitation would be contrary to ordre public or morality.
  Finally, if a gene patent prevents a nation from combating an urgent situation, Article 31 of TRIPS allows its members to ignore health care patents and grant compulsory licenses to third parties to produce generic versions of the product.
 

While it may be appropriate to award patent rights to a genetic diagnostic kit or a genetic therapy in order to motivate biotechnology companies, academic institutions, and individual researchers to innovate, concern is growing over providing patent protection over an isolated sequence or a clone of a gene.  Other body parts including stem cells have been patented.  President George W. Bush in his 2006 State of the Union speech to the U.S. Congress urged Congress to pass a ban on the patenting of human embryos.
 
The many of 146 nations that are signatories to the TRIPS agreement allow patents to be challenged within a short time after they are granted.  The U.S. Congress is currently considering changes to patent law.  Many groups are urging Congress to change patent law to allow challenges to the patents as they are issued.
Resources for Further Study:

Council for Responsible Genetics, Boston, Massachusetts

The Council for Responsible Genetics has a number of resources related to gene patenting on their web site related to gene patenting, including a special issue on gene patents. 
http://www.gene-watch.org/programs/other.html
Human Genetics Programme, World Health Organization, Geneva, Switzerland

Genetics, Genomics, and the Patenting of DNA: Review of the potential implications for health in developing countries
This report discusses the possible effects  of different patenting regimes related to DNA patenting on health in developing countries. It reviews the patent systems of a number of countries and discusses the ambiguity of language in the TRIPS-World Trade Organization agreements related to the patenting of DNA. It contains a good review of patent laws related to DNA through 2004.
http://www.who.int/genomics/en/FullReport.pdf
Patent Watch Project, International Center for Technology Assessment, Washington D.C.
The International Center through its Patent Watch Project monitors developments related to patents on living beings, including patents on their genes.  See:

http://icta.org/patent/index.cfm and

http://icta.org/pubs/publications.cfm?page_id=12&section_title=Patent%20Watch
Law.com

Law.com is a useful source for a variety of legal information. This article from a former judge and general counsel of a California biotechnology company makes a case against gene patents.
Barbara A. Caulfield Why We Hate Gene Patents: The general counsel of Affymetrix makes the case for keeping the human genome in the public sphere IP Worldwide December 30, 2002 available at: http://www.law.com/jsp/article.jsp?id=1039054490790
Genetics and Society

The website of this Oakland California based group is a good source for accessing a number of documents on gene patenting.

One of the more interesting documents  is a proposed international treaty that would among other things, ban gene patenting.  See:

George Annas, Lori Andrews, Rosario Issai, Protecting the Endangered Human: Toward an International Treaty banning Cloning and Inheritable Modifications,  AMERICAN JOURNAL OF LAW AND MEDICINE, 28 (2002): 151-178  accessible at: 

http://www.genetics-and-society.org/resources/items/2002_ajlm_annasetal.pdf#xml=http://genetics-and-society.org.master.com/texis/master/search/mysite.txt?q=patent&order=r&id=00000000a020ba0994fcee7f&cmd=xml
� Kyle Jensen & Fiona Murray, Intellectual Property Landscape of the Human Genome, 310 SCIENCE 239 ( 2005); see also, Human International Genome Sequencing Consortium, Initial Sequencing and Analysis of the Human Genome, 409 Nature 860-921 (2001); J. Craig Venter et al., The Sequence of the Human Genome, 291 Science 1304-1351 (2001). 


� National Research Council, Reaping the Benefits of Genomic and Proteomic Research: Intellectual Property Rights, Innovation, and Public Health (2006), available at http://darwin.nap.edu/books/0309100674/html/.  For an earlier warning on the negative impact of gene patents on biotechnology and research, see Michael A. Heller & Rebecca S. Eisenberg, Can Patents Deter Innovation?: The Anticommons in Biomedical Research, 280 Science 698-701 (1998).


� Edmund L.Andrews, Religious Leaders Prepare To Fight Patent on Genes, The New York Times, May 13, 1995, A1, 35.  The religious leaders were concerned that patents conferred control over naturally occurring genetic features that they believed were God’s creations, not human inventions. They believed that animal and human genetic heritage was a divine gift and, as such, should not be controlled by a few persons.


�  Gene Patents and Licensing Practices and their Impact on Patient Access to Genetic Tests: report of the Secretary’s Advisory Committee on Genetics, Health and Society. Available at � HYPERLINK "http://oba.od.nih.gov/SACGHS/sacghs_documents.html#GHSDOC_011" �http://oba.od.nih.gov/SACGHS/sacghs_documents.html#GHSDOC_011�





� Jocelyn Kaiser, Putting the Fingers On Gene Repair  310 SCIENCE 1894-1896 (2005)  As many as 24 children with Severe Combined Immunodeficiency Disease (SCID) have been treated by putting a corrective gene into patients' blood cells. Unfortunately, at least three of the children have developed leukemia from the treatment.





� The key U.S. patent law is found at 35 U.S.C. § 154 (2002).





� See Greenberg v. Miami Children's Hospital, 264 F.Supp.2d 1064 (S.D. Fla. 2003).


� See Genome Research and Diagnostic Accessibility Act of 2002, 107th U.S. Congress (2002).  Each Congress since 2003 has included prohibitions on the patenting of human embryos in the appropriations language for the USPTO.


� Council of Europe Says No to Patenting Genes, 401 Nature 420 (1999); UNESCO General Conference, Universal Declaration on the Human Genome and Human Rights, Nov. 11, 1997, available at http://portal.unesco.org/en/ev.php-URL_ID=13177&URL_DO=DO_TOPIC&URL_SECTION=201.html 


� Declan Butler & Sally Goodman, French Researchers Take a Stand against the Cancer Gene Patent, 413 Nature 95 (2001).


� Ken Ernhofer Ownership of genes at stake in potential lawsuit:


A Canadian province is challenging an American firm's claim to human genes. THE CHRISTIAN SCIENCE MONITOR, February 27,2003,  available at http://www.csmonitor.com/2003/0227/p07s03-woam.html 


 Paul Willcocks, Canadian Premiers Wade Into Gene Patenting Debate,” Reuters , Aug. 3, 2001


� Fred B. Charatan, U.S. Religious Groups Oppose Gene Patents, 310 B.M.J. 1351, 1351 (1995); see also Southern Baptist Convention, Resolution on the Patenting of Animal and Human Genes, June 1995, available at � HYPERLINK "www.sbc.net.resolutions/amResolution.asp?ID=570 " ��www.sbc.net.resolutions/amResolution.asp?ID=570� .   In addition, The United Methodist Church opposed gene and animal patenting in 1992.see “New Developments in Genetic Science”, THE UNITED METHODIST BOOK OF RESOLUTIONS at V. Patenting of Life Forms available at: � HYPERLINK "http://archives.umc.org/interior.asp?ptid=4&mid=1083%20%20" ��http://archives.umc.org/interior.asp?ptid=4&mid=1083 � Moreover, the World Council of Churches opposed all sale and exclusive control of human body parts, including gene patenting in its biotechnology policy statement adopted in February 2006.  See Transforming Life, Volume II: Genetics, Agriculture and Human Life, pg.25 available at � HYPERLINK "http://mail.icta.org/exchweb/bin/redir.asp?URL=http://www.wcc-coe.org/wcc/what/jpc/pa-booklet-bio.pdf" \o "http://www.wcc-coe.org/wcc/what/jpc/pa-booklet-bio.pdf" \t "_blank" �http://www.wcc-coe.org/wcc/what/jpc/pa-booklet-bio.pdf�.
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