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or use of a fragment from either sequence, no matter the intended purpose,8 
which allowed it to carve-out the entire market of breast cancer genetic 
testing for itself.9 

In response, a diverse group of patients, researchers, genetic counselors, 
and medical organizations brought suit against Myriad and the Patent and 



2019] PROTECTING OUR GENETIC CODE  439 

genetics.16  Patents remain essential for the protection of new methods and 
processes (such as medical tests and treatments), but have proven ineffective 
at protecting the genetic sequences that result from innovative biomedical 
research.17  In terms of intellectual property, genetic sequences are virtually 
indistinguishable from computer code,18 which has long been afforded dual 
patent/copyright protection.19  Just as computer code embodies a set of 
instructions to be used in a machine, genetic code similarly embodies a set of 
instructions to be used by a living, biological “machine.”20  When such 
sequences satisfy all other requirements of copyright law, there is no reason 
for registration to be refused. 
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than exploitation.  This note concludes that a genetic copyright system is 
essential to promote the progress of science and reach a proper balance 
between public and private interests in genetic sequences. 

I. THE CURRENT GENE PATENT SYSTEM 
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Would it not suffice to reserve in all cases a right to the public to abolish 
the privilege at a price to be specified in the grant of it?25 
In recommending that the public reserve a “buyout” right, Madison 

clearly implied that some inventions may be considered too important for 
even a limited-term monopoly to be granted.26  The ACLU argues this very 
point, asserting that gene patents violate the Constitution by slowing 
scientific advancement, rather than promoting the progress of science.27  
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considered as compensation for a benefit actually gained to the community 
as a purchaser of property which the owner otherwise might withhold from 
public use. There can be no just objection to a temporary monopoly in these 
cases; but it ought to be temporary, because under that limitation a sufficient 
recompense and encouragement may be given. . . .36 
Thus, the Framers clearly did not intend to grant monopolies on human 

genes.  It would be absurd to contend that one’s own genetic code were 
“property” that could be owned by a company and withheld from public use.  
While a particular method of genetic testing may satisfy the requirements of 
patentable subject matter, genetic sequences simply do not involve the 
required inventiveness to grant a monopoly. 

Gene patent proponents claim that withholding protection will stifle 
innovation, as few will bother with the hassle and expense of research, 
without a guaranteed return.37  This prediction is misguided, however, as 
academic research has long driven scientific advancement without the need 
for reward.38  The federal government provides billions of dollars annually 
toward such research.39  For instance, more than five million dollars of 
federal funding went into the discovery of the first BRCA sequence 
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C.  The Gene Patent System is Detrimental to the Public Interest 

As discussed above, strictly enfor
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$1,000,56 competitors are wary of Myriad’s litigious nature, and hesitant to 
offer results that may be viewed as infringing.57  Without any alternative, 
patients must trust the quality and efficiency of the tests that Myriad offers.58  
There is no option for a second opinion, so results must simply be accepted 
as accurate.59  Under these circumstances, Myriad effectively controls the 
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Everything changed, however, with the Supreme Court’s decision in 
Diamond v. Chakrabarty in 1980, which held as patentable “anything under 
the sun that is made by man.”67  The USPTO began granting gene patents 
shortly thereafter, including both human and animal genes, and by 2005, gene 
patents encumbered nearly 20% of the entire human genome.68  While the 
2013 Myriad decision put an end to gDNA-based gene patents, the Court 
deferred to concerns for the biotechnology industry, allowing the 
controversial cDNA-based gene patents to continue.69 
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occurring, isolated DNA segments,”77 avoiding a thorough analysis of the 
issue altogether. After conceding that “cDNA retains the naturally occurring 
exons of DNA”,78 the Court found that cDNA is not a “product of nature,” 
because “it is distinct from the DNA from which it was derived.”79  
According to the Court, cDNA is based on a natural DNA sequence and 
retains the structure and sequence of natural DNA, but yet is somehow not 
itself considered a “product of nature.”80 

This conclusion appears to have been justified by relying on the Myriad 
opposition’s concession that “cDNA differs from natural DNA in that ‘the 
non-coding regions have been removed.’”81  Such conclusory analysis, and 
misplaced reliance on a concession, however, demonstrates a lack of 
familiarity with the subject matter.  Further, Justice Scalia specifically chose 
to concur in the judgment and “details of molecular biology” because he was 
“unable to affirm those details on [his] own knowledge.”82  Since the Court 
already found that cDNA is based on DNA, which is a product of nature, its 
ultimate conclusion is inconsistent with its prior reasoning. 

When considered in their proper, natural context, Myriad’s cDNA 
sequences do not meet the requirements of patentability. cDNA is created by 
reverse-transcribing mRNA molecules,83 which are shortened versions of the 
original gDNA sequence.  While cDNA is different from “natural” DNA, in 
that the non-coding introns have been removed, the naturally-occurring exon 
sequences remain unaltered.84  cDNA synthesis uses a well-known process 
that “begins with an mRNA molecule and uses the natural bonding properties 
of nucleotides to create a new, synthetic DNA molecule.”85  Because this 
cDNA molecule is merely a translation of naturally-occurring DNA/mRNA, 
it is not sufficiently inventive to justify patent protection.  Although the Court 
concluded that “the lab technician unquestionably creates something new 
when cDNA is made,” the level of creativity involved in the discovery, 
isolation, and translation of a particular genetic sequence, using a well-
known technique, is negligible.86  The Supreme Court’s decision in Myriad, 
therefore, creates a confusing precedent. 
 

 77. Id. at 594. 
 78. Id. at 595. 
 79. Id. 
 80. Id. 
 81. See id. 
 82. Id. at 596 (Scalia, J., concurring). 
 83. Dan L. Burk, The Curious Incident of the Supreme Court in Myriad Genetics, 90 NOTRE 
DAME L. REV. 505, 508 (2014). 
 84. See Myriad, 569 U.S. at 595. 
 85. Id. at 582. 
 86. Id. at 595. 
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To untangle the Court’s reasoning, we must consider the background 
against which the case was argued.  According to one academic, “the most 
plausible rationale is that the Court hesitated to cordon off [cDNA] molecules 
from the incentive structure of the biotechnology industry.”87  Gene patents 
had been awarded for over thirty years prior,88 leading to the birth of a robust 
biotechnology industry that has reached a current worth of $414.5 billion 
globally.89  It can be reasonably inferred that completely overturning three 
decades of gene patent practice would turn the industry on its head, disrupting 
revenues across the world.90  Rather, the Supreme Court chose to “split the 
baby,” by ending gDNA-based patents but allowing cDNA patents to 
continue.91  However, there is 
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C. Gene Sequences are Copyrightable and Should be Recognized as Such 

Under the 1976 Copyright Act, the current governing law, the subject 
matter of copyright includes all “original works of authorship fixed in any 
tangible medium of expression, now known or later developed, from which 
they can be perceived, reproduced, or other-wise communicated, either 
directly or with the aid of a machine or device.”107  The statute, therefore 
limits protection to original works that are “fixed,” or permanent, in a 
“tangible medium of expression.”108  While genetic sequences are not 
explicitly mentioned in the Copyright Act, they are clearly “fixed” as genetic 
code in tangible, permanent DNA.109  Further, DNA would constitute a “later 
developed” medium of expression,110 since i
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quickly,119
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can be expressed either as physical nucleotide sequences or in a form 
perceptible by humans.131  The informational content in both systems can be 
modified predictably to alter the message ultimately being conveyed.132  
Thus, while other forms of biotechnological innovation may not satisfy the 
requirements of copyright, genetic code clearly falls within the scope of 
protection.133 

III. A GENETIC COPYRIGHT SYSTEM WOULD MORE PROPERLY BALANCE 
THE INTERESTS OF PRIVATE INVENTORS WITH THOSE OF THE GENERAL 
PUBLIC 

Article I, Section 8, Clause 8 of the Constitution grants not only the 
power to award patents, but is also the basis for the U.S. Copyright system.134  
While genetic innovation has long been relegated solely to the domain of 
patents,135 until recently, few had even considered the possibility of applying 
the protections of copyright law to genetic sequences.136  As the scope of 
gene patents continues to narrow, however, researchers have recognized the 
need to consider options outside of the traditional patent system.137  Barring 
an entirely sui generis form of intellectual property protection, copyright 
appears to be the best available option.138 

Why would gene copyrights be a better option than gene patents?  
Compared to patents, copyrights save time and money, allowing researchers 
to focus on innovation rather than costly patent applications.139  Copyright 
law is also less strict than patent law, allowing others to build on protected 
works without fear of an infringement action.140  Finally, copyright lends 
itself to licensing structures that both reward innovation and promote access 
to information.141  Thus, a genetic copyright system would serve the interests 
of everyone involved rather than perpetuating the public policy concerns of 
the current gene patent system. 
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innovation while still allowing researchers to retain general control over the 
commercialization of their inventions. 

B. A System of Copyright Protection Would Better Serve Inventors, 
Allowing Them to Focus on Innovation Rather than Exploitation 

Copyrights offer a cheaper and faster alternative for innovators to protect 
their intellectual property compared to the process of obtaining a patent.148  
Prosecution of a single patent typically requires 30-40 months149 and at least 
$10,000.150  By comparison, copyright protection is instilled immediately 
upon a work’s creation,151 and registration only becomes necessary to 
commence an infringement action.152  For a small or struggling corporation, 
these distinctions can mean the difference between success and failure.  A 
copyright system, therefore, would allow researchers to put more time and 
money toward innovation rather than red-tape. 

A copyright system also aligns with researchers’ need to publish 
findings as soon as possible.  Due to fierce competition within the research 
industry, scientists must publish findings as soon as possible or risk getting 
“scooped”153 by a rival group.154  This rush to publish, however, is wholly 
incompatible with the current gene patent regime, which can take years to 
grant protection.155  Since copyright instills protection immediately upon 
creation, researchers could safely publish their findings the very same day.156  
Copyright registration 

$
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are available,159 a copyright owner may instead seek to recover the infringer’s 
profits, in addition to his own damages.160  If the infringement is willful, the 
court may, in its discretion, increase the damages award up to $150,000.161  
Moreover, the court can impound all infringing articles during litigation, as 
well as any means for manufacture or reproduction.162  If convicted of 
infringement, anything impounded during trial may be ordered destroyed as 
part of a final judgment or decree.163  A genetic copyright system, therefore, 
would protect inventor’s interests better than the current gene patent regime. 

C. Achieving a Proper Balance Between Public and Private Interests is 
Key Toward Promoting the Progress of Science 

While gene patents are not the answer, it is generally recognized that 
some form of intellectual property protection is necessary to promote 
continued innovation.  Failure to properly safeguard the fruits of such 
innovation would lead not only to lost research investments,164 but to the 
eventual downfall of a $400 billion industry.165  On the other hand, the current 
patent-centric framework has led to monopolistic practices and has stifled 
innovation.166  Reaching a balance between rewarding innovation and 
promoting access to information is key to facilitating the progress of 
biotechnology.  As gene patents continue to decline, researchers must push 
for an alternative form of protection to fill the gaps left behind. 

As the needs of the biotechnology industry continue to evolve, the 
intellectual property system must also evolve to accommodate it.  While new 
genetic discoveries remain essential, the field has shifted more toward 
synthetic biology, or “genetic engineering.”167  Where once the mere 
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protection and innovation is certainly a worth-while endeavor, especially 
when human lives are at stake. 
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