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ABSTRACT 
 
 The ethical debates on gene patenting and the highly prominent Myriad case all overlook 

a remarkable 21st-century scientific breakthrough. The cost of DNA sequencing a single human’s 

genome has dropped from $95.3 million to $4,905 over the last 14 years. As a result of this 

revolution, 21st-century geneticists suffer from an embarrassment of riches: there are too much 

DNA sequences available, but not enough annotations or explanations to fully understand them. 

Thus, the major challenge of 21st-century genetics is annotating and understanding genes’ 

functions and structures, rather than determining their DNA sequence. Unfortunately, the legal 

regime for genetic intellectual property has not reflected these striking technological changes. 

Genetic IP has always been and still is governed by patents, which continue to focus on 

protecting the tangible DNA sequences rather than the more valuable intangible information 

genes contain. This paper proposes that a genetic copyright regime would be more suitable for 

21st-century genetic IP. A genetic copyright can be comprised of representations that describe a 

gene’s functions or structures – a genetic scènes à faire of stock characters commonly used by 

geneticists.  The genetic copyright would protect the arrangement and compilation of these 

descriptors. Such a regime would better align with innovator incentives because it focuses on the 

informational value of genes. More importantly, such a regime would allow greater societal 

access to genetic IP because copyrights only protect the particular expression and not the 

underlying idea. Thus, a genetic copyright regime would permit the use of the underlying gene 

and facilitate potential improvement IP that a genetic patent regime would not.  
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INTRODUCTION 

During the recent Molecular Pathology v. Myriad Genetics case,1 concerns about gene 

patenting soared among the media, the public, and academics. At least fifty briefs were filed by 

academics, economists, and various civil liberties and intellectual property (IP) associations on 

both sides,2 econometric studies were conducted on the impact of the decision on patent 

portfolios,3 and news outlets hyped up the case to the simplistic issue of “can genes be 

patented?”4 This case highlighted some of the most compelling problems with the current gene 

patent regime. Fundamental concerns like genes are the products of nature, patenting preempts 

scientific research, and genetic patents monopolize knowledge about the human body all came to 

the forefront of discussion.5 Needless to say, gene patenting continues to be a contentious issue.  

However, a revolution in genetics over the last 15 years has fundamentally altered the 

workflow of genetic research. These changes challenge the very rationales and incentives for 

patenting genes. To understand the tremendous impact of this revolution, I will trace the history 

of genetics and its relationship to the IP regime. After presenting this important contextual 

background, this paper proposes that 21st-century genetics would be better served through a 

copyright regime rather than a patent regime. 

 

 

                                                            
1 Association for Molecular Pathology v. Myriad Genetics, Inc., 133 S. Ct. 2107, 2117 (2013) 
2 12-398 Association for Molecular Pathology v. Myriad Genetics, Inc., Preview of United States Supreme Court 
Cases, AMERICAN BAR ASSOCIATION (2013), http://www.americanbar.org/publications/preview_home/12-398.html 
(last accessed Sept. 11, 2014). 
3 Gregory D. Graff et al., Not quite a myriad of gene patents, 31 NATURE BIOTECHNOLOGY 404 (2013). 
4 See, e.g., Bill Mears, Court: Human genes cannot be patented, CNN POLITICS (June 13, 2013, 8:21 PM), 
http://www.cnn.com/2013/06/13/politics/scotus-genes (last accessed Sept. 11, 2014). 
5 See Brief for Petitioners, passim, Ass’n for Molecular Pathology v. Myriad Genetics, Inc., 133 S. Ct. 2107 (2013) 
(No. 12-398), available at 
http://www.americanbar.org/content/dam/aba/publications/supreme_court_preview/briefs-v2/12-
398_pet.authcheckdam.pdf (last accessed Sept. 11, 2014). 
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A. History of genetics 

19th-century genetics was not particularly useful because it was too abstract. Darwin and 

Mendel described traits inherited across generations using extremely flowery language,6 which 

did not impact everyday lives to say the least. Molecular genetics gained much greater traction in 

the 20th century after the discovery of DNA’s repetitive structure and composition. With this 

discovery, geneticists were able to study genes by formulaically describing them as a string of 

discrete nucleotide sequences,7 which permitted new methods to analyze genes that were 

previously deemed black boxes. Because of this shift from philosophical abstractions to discrete 

biochemical units, 20th-century geneticists placed immense value in deciphering a gene’s precise 

nucleotide sequence.8 

Unfortunately, until the early-2000s, sequencing a gene was expensive and technically 

challenging.9 Thus, DNA sequencing was only undertaken on genes with high commercial 

value.10 However, in recent years, the price of DNA sequencing has dropped exponentially. 

Astonishingly, sequencing a single human genome cost $95.3 million in 2001 and only $4,905 in 

                                                            
6 See, e.g., Brian Charlesworth & Deborah Charlesworth, Darwin and Genetics, 183 GENETICS 757, 757 (2009) 
(“variations useful to man have undoubtedly occurred, that other variations useful in some way to each being in the 
great and complex battle of life, should sometimes occur in the course of thousands of generations? . . . This 
preservation of favourable variations and the rejection of injurious variations, I call Natural Selection.”). 
7 DNA is a categorical term referring to deoxyribose nucleic acid. The smallest meaningful unit of DNA is the 
nucleotide. A gene is a stretch of nucleotides that will be translated into a protein with a specific function or 
structure. Every three nucleotides encode an amino acid, which are building blocks of proteins. A genome is an 
organism’s entire collection of DNA. In a book analogy, nucleotides are individual alphabet letters, with each three 
letters encoding for a word that is the amino acid, while the genes are the sentences and the genome is the book; 
DNA would be the equivalent of the categorical term “text.” Sequencing a gene refers to techniques that determine 
the identity and order of nucleotides that constitute the gene.  
8 See, e.g., An Overview of the Human Genome Project, NAT'L HUMAN GENOME RES. INST. (June 8, 2014), 
http://www.genome.gov/12011238. 
9 Gene sequencing at the time was performed only by special centers. See International Human Genome Sequencing 
Consortium, Initial sequencing and analysis of the human genome, 409 NATURE 860, 914 (2001). 
10 Mengjin Zhu & Shuhong Zhao, Candidate Gene Identification Approach: Progress and Challenges, 3 INT’L. J. 
BIOLOGICAL SCI. 420, 421 (2007) (“To date, many candidate genes of economic traits or disease 
resistance/susceptibility were primarily . . . detected.”). 
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2014.11 Many industrial sequencing centers now churn out gene sequences nonstop,12 producing 

sequences so rapidly that researchers do not have the time to study them. Moreover, advances in 

computational biology have made much of this data public, making the study of genetics 

available to everyone.13 

 As a result, genetic discovery dynamics have now been inverted. Prior to this sequencing 

revolution, a geneticist would discover a trait she wishes to study, describe its importance, and 

work towards discovering its putative causative gene, before finally determining that gene’s 

nucleotide sequence.14 Today, the opposite occurs. A geneticist would take an already-sequenced 

gene from a computer, and work “backwards” from that sequence to elucidate, describe, and 

annotate what trait(s) the gene constitutes and evaluate its importance.15 Geneticists today suffer 

from an embarrassment of riches because 21st-century genetics has too much DNA sequence and 

not enough annotation. Professor Stein articulately explains this problem: 

For thousands of years, rabbis have laboured over the text of the Torah, seeking to 
make this cryptic . . . text into a coherent system of law, and storing this 
commentary into an annotated version of the text, known as the Talmud. Over 
time, the amount of annotation in the Talmud has greatly exceeded the original 
text – each line of the Torah is now surrounded by layers of commentary in an 
onionskin fashion. So it is with the genome. The past decade has seen the 
completion of numerous whole-genome sequencing projects, beginning with 
microbial genomes and . . . culminating most recently with . . . the human genome 

                                                            
11 DNA Sequencing Costs, NAT'L HUMAN GENOME RES. INST. (June 8, 2014), 
http://www.genome.gov/sequencingcosts. 
12 See, e.g., Genome Sequencing Centers, BIOSCI. INFO. SOURCES CONSORTIUM (June 8, 2014), 
http://bisceref.org/?page=bisc_index_genomics_genome_seque.  
13 See Leonard Adleman, Resurrecting Smallpox? Easier Than You Think, N.Y. TIMES, Oct. 15, 2014, 
http://www.nytimes.com/2014/10/16/opinion/resurrecting-smallpox-easier-than-you-think.html (last accessed Nov. 
2, 2014). 
14 Bruce Alberts et al., Studying Gene Expression and Function, in MOLECULAR BIOLOGY OF THE CELL (4th ed., 
Garland Science 2002), available at http://www.ncbi.nlm.nih.gov/books/NBK26818 (“[T]he classical genetic 
approach to studying genes and gene function . . . start with . . . isolating mutants of interest, and then proceed 
toward identification of the gene or genes responsible for the observ[ation].”). 
15 Carla G. van El et al., Whole-genome sequencing in health care: Recommendations of the European Society of 
Human Genetics, 21 EUR. SOC’Y OF HUM. GENETICS S1, S1 (2013) (“Until recently, a diagnostic genetic test tended 
to focus on one specific question . . . . Increasingly, however, diagnostic tests now . . . detect[] mutations throughout 
the genome. Whole-genome . . . sequence generates an enormous amount of raw data . . . [for] extract[ing] useful 
information.”). 
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. . . . The attention of the sequencing community is now focused on genome 
annotation – the process of taking the raw DNA sequence produced by the 
genome-sequencing projects and adding the layers of analysis and interpretation 
necessary to extract its biological significance and place it into the context of our 
understanding of biological processes.16  

 

Thus, if the motivation of 20th-century genetics was deciphering the code of life, the motivation 

for 21st-century genetics is describing and annotating how that code dictates cellular functions. 

 

B. Basic genetics primer 

To better understand these goals of 21st-century genetics, I provide the following primer 

on genetics. Every cell in the human body has the same DNA. However, the reason a skin cell is 

different from a liver cell is because different portions of DNA are activated in different cells. 

Human DNA is organized into approximately 20,000 genes. Each gene gives directions to make 

a specific protein, which is a cellular machinery that performs specific functions of life. 

Therefore, what genes are activated (and thus what proteins are produced) in a cell determines 

that cell’s functional characteristics, creating diversity from the same DNA material. 

Making protein from DNA is a two-step process. First, a gene is copied and its “junk” 

sequences are excised to form an intermediate called the mRNA. Then, the mRNA is “read” and 

translated into amino acids that chain together to form proteins. The order, identity, and 

properties of amino acids affect that protein’s structures and functions. By convention, when 

discussing the properties of a gene, I also attribute to it the characteristics of the protein it makes. 

 A gene is studied in two main ways. First, geneticists study the structures and functions 

of the protein a gene produces. The sequence and properties of a protein’s amino acids provide 

clues. For example, a string of water-resistant amino acids suggests a protein portion that is 

                                                            
16 Lincoln Stein, Genome Annotation: From Sequence to Biology, 2 NATURE REV. 493, 493 (2001) (emphasis 
added). 



Zhuang – Genetic Copyrights 
 

5 
 

immersed in a fat-rich area. Second, geneticists study how a gene is regulated: when, where, and 

how a gene is activated to produce its protein. For example, alcohol dehydrogenase is a liver-

specific gene, so it should be highly activated in the liver but not in other organs. Geneticists 

study gene regulation by examining a gene’s interaction with proteins called transcription 

factors, which bind to a gene to increase its activation.  

These types of information are not apparent from the DNA sequences of a gene alone. 

Thus, researchers expend tremendous efforts to describe or annotate a gene’s functions and 

structures to analyze the cellular regulation and functions of that gene. In fact, with DNA 

sequences so readily available, these analyses are the primary objectives of 21st-century 

geneticists. In 2014, for instance, even though the cost of sequencing every gene in the human 

genome is only $4,905, the National Institutes of Health spent over $7 billion on human genetics 

research studying the aforementioned types of questions.17  

 

C. Current legal framework for genetic IP 

 Genetics came to be governed by the patent regime due to historical developments in law 

and technology. The Patent Act provides that “whoever invents or discovers any new and useful 

process, machine, manufacture, or composition of matter, or any new and useful improvement . . 

. , may obtain a patent.”18 Patentable subject-matter is statutorily broad, as any new and useful 

“process,” “machine,” “manufacture,” or “composition of matter” qualifies.19 For genetic IP, this 

subject-matter threshold became a defining factor in its legal developments. 

                                                            
17 Estimates of Funding for Various Research, Condition, and Disease Categories (RCDC), RESEARCH PORTFOLIO 

ONLINE REPORTING TOOLS, U.S. DEPARTMENT OF HEALTH & HUMAN SERVICES (June 19, 2014, 10:43 PM), 
http://report.nih.gov/categorical_spending.aspx. 
18 35 U.S.C. § 101 (2012). 
19 Id. However, two subject-matters are never patentable: products of nature unaltered from their natural form, 
Diamond v. Chakrabarty, 447 U.S. 303, 309 (1980), and abstract ideas, laws of nature, and physical phenomena.  
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The first related cases were ones that categorized pharmaceuticals as patentable subject-

matter.20 This seemed sensible at the time because the chemical molecules in drugs are 

tautologically “compositions of matter.” In fact, the courts declared that a pharmaceutical 

“invention [which] renders the desirable properties of the [drug] available for use” is eligible for 

patent protection, even if the drug is technically a product of nature.21 Thus, pharmaceuticals 

becoming patentable laid the early foundations for gene patents. When DNA cases were first 

litigated, the courts simply deemed them another type of chemical molecule.22 Coincidentally, as 

mentioned previously, genetics research during this period invested heavily in determining the 

DNA sequences of genes. Thus, a patent’s focus on the compositions of matter constituting 

genes seemed sensibly aligned with the contemporary innovator motivations. Therefore, the field 

initially embraced the patent regime for genetic IP.23 

Several landmark gene patenting cases have more precisely defined what exactly is 

patentable. The Supreme Court held in Funk Brothers that mixing multiple strains of bacteria 

and utilizing the new traits from this mixture, without any inventor control over the outcome, is 

not patentable.24 Thus, Funk Brothers clarified that genetic resources which utilize unaltered 

properties of products of nature are not patent-eligible. By contrast, the Supreme Court 

distinguished in Chakrabarty that transgenic bacteria produced from techniques that introduced 

new traits into existing bacteria are patent-eligible. The Court explained that these transgenic 
                                                                                                                                                                                                
Bilski v. Kappos, 130 S. Ct. 3218, 3225 (2010). These exceptions ensure that the basic tools of science are not 
subject to monopoly. 
20 See Roger D. Klein, Gene patents and genetic testing in the United States, 25 NATURE BIOTECH. 989, 989 (2007). 
21 Parke-Davis & Co. v. H. K. Mulford & Co., 196 F. 496, 498 (2d Cir. 1912) (enunciating the purification exception 
to the product of nature exclusion, which held that even though products of nature are not patentable, those that have 
been extracted or purified from their natural states are). 
22 See Amgen, Inc. v. Chugai Pharmaceutical Co., 927 F.2d 1200, 1206 (Fed. Cir. 1991) (“A gene is a chemical 
compound . . . and it is well established in our law that . . . the inventor be able to define it so as to distinguish it 
from other materials, and to describe how to obtain it.”). The description of a gene as a chemical compound as well 
as the requirements to be able to “define” and “obtain” it firmly allude to a patent’s the composition of matter 
qualities. See also Klein, supra note 20. 
23 See, e.g., Allen Bloom, Designer Genes and Patent Law: A Good Fit, 26 N.Y. L. SCH. L. REV. 1041 (1981). 
24 Funk Bros. Seed Co. v. Kalo Inoculant Co., 333 U.S. 127, 133 (1948). 
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bacteria are different from what had existed in nature.25 This reasoning became the threshold for 

genetic patentability.  

In 2013, the Supreme Court sought to directly address the fundamental question of “can 

genes be patented?” In Myriad, the Court held that DNA sequences which predict likelihood of 

breast cancer are not patent-eligible. Building on Funk Brothers and Chakrabarty, the Court 

reasoned that isolated segments of naturally-occurring DNA are unaltered products of nature.26 

Following this reasoning, the Court suggested in dicta that cDNAs27 may be patent-eligible 

because they are man-made copies of genetic material.28 Since 2013, Myriad has often been cited 

as announcing that genes are not patentable.29 While expansive in intent, the Myriad holding had 

little practical impact because most genetic analyses are performed on man-made copies of 

naturally-occurring DNA, and not the naturally-occurring DNA itself.30 The Federal Circuit 

finally remedied this oversight in In re Roslin, where it held that copies of naturally occurring 

genetic resources – from cloned animals to DNA – are also not patent-eligible.31 The Myriad-

Roslin tandem thus seems to preclude DNA patenting. However, a major loophole still exists for 

patenting genes because Myriad suggested that cDNAs remain patent-eligible.  

                                                            
25 Diamond v. Chakrabarty, 447 U.S. 303, 310 (1980) (“[T]he patentee has produced a new bacterium with 
markedly different characteristics from any found in nature.”). 
26 Ass'n for Molecular Pathology v. Myriad Genetics, Inc., 133 S. Ct. 2107, 2117 (2013). 
27 See supra Part (B) for the relationship between DNA and cDNA. 
28 Myriad, 133 S. Ct. at 2119. 
29 See, e.g., Adam Liptak, Justices, 9-0, Bar Patenting Human Genes, N.Y. TIMES (June 13, 2013), 
http://www.nytimes.com/2013/06/14/us/supreme-court-rules-human-genes-may-not-be-patented.html (last accessed 
Nov. 6, 2014). 
30 See Polymerase Chain Reaction (PCR), NATIONAL HUMAN GENOME RESEARCH INSTITUTE, 
http://www.genome.gov/10000207 (last accessed Sept. 25, 2014) (“Because significant amounts of a sample of 
DNA are necessary for molecular and genetic analyses, studies of isolated pieces of DNA are nearly impossible 
without PCR amplification.”). 
31 In re Roslin Institute (Edinburgh), 750 F.3d 1333, 1337 (Fed. Cir. 2014) (“Roslin's claimed clones are exact 
genetic copies of patent ineligible subject matter. Accordingly, they are not eligible for patent protection.”). 
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The significance of this loophole pertains to the central dogma of molecular biology, 

where DNA is transcribed into mRNA which is then translated into protein.32 Unlike DNA, 

which is very stable, mRNA is not; the half-life of mRNA typically varies from hours to days, 

compared to DNA’s robust 521 years. Therefore, scientists frequently copy the mRNA into a 

DNA format because it is easier to store and use in subsequent experiments. This copy is called 

the cDNA. This very standardized copying process (reverse transcription) take only about an 

hour, and as the petitioners in Myriad correctly point out, “the nucleotide sequence of cDNA is 

dictated by nature, not by the lab technician.”33 cDNA is simply an exact copy of a naturally-

occurring genetic molecule (the mRNA). That this is patentable directly contradicts In re Roslin: 

since mRNAs are patent-ineligible because they are naturally occurring products of nature, exact 

“copies of patent ineligible subject matter . . .  are [also] not eligible for patent protection.”34 

The theoretical misperception that underpins this gaping contradiction is the conceptual 

classification of genes as tangible matter rather than intangible information. It is rather effortless 

to circumvent the Myriad ruling: an average molecular biologist can easily change what is 

Myriad-unpatentable (DNA) to become Myriad-patentable (cDNA) via widely available reverse 

transcription protocols.35 To determine what is patentable subject-matter at a technical level 

requires understanding biology’s techniques and practical uses; thus, the genetic patent landscape 

will continue to fluctuate with each new technological advance. Instead, if the courts conceived 

                                                            
32 See supra Part B. 
33 Myriad, 133 S. Ct. at 2119. 
34 In re Roslin, 750 F.3d at 1337; see also, id (“Here, as in Myriad, Roslin did not create or alter any . . . genetic 
information . . . , nor did Roslin create or alter the genetic structure of the DNA used to make its [copies]. Instead, 
Roslin's chief innovation was . . . that the clone is an exact copy of the [original genetic material] . . . . Such a copy 
is not eligible for patent protection.”)(internal quotations and citations omitted). 
35 Most stretches of genomic DNA (which is Myriad-unpatentable) can undergo the process of reverse 
transcription and produce cDNA (which is Myriad-patentable) using very standard lab protocols that can be 
completed within hours. See, e.g., Reverse Transcription (cDNA Synthesis), NEW ENGLAND BIOLABS, 
https://www.neb.com/applications/cloning-and-synthetic-biology/dna-preparation/reverse-transcription-cdna-
synthesis (last accessed Sept. 6, 2014). 
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DNA as information storage, the holdings would not have to be tied to any changing technology. 

Professor Klein puts this tension into perspective:  

[O]ur legal system has treated DNA as a chemical despite its dual roles as a 
physical substance and a store of biological information . . . . [P]recedents in 
chemical law upheld the patenting of purified compounds like aspirin, 
epinephrine, [and] vitamin[s]. These precedents have been applied to isolated 
DNA sequences [as if] . . . DNA is used as a chemical compound.36 
 

In this information-tangible matter dichotomy, favoring the perspective of protecting the tangible 

matter aligned well with the incentives of 20th-century genetics: rewarding a gene patent for 

determining the highly-prized DNA sequence. However, in 21st-century genetics, the DNA 

sequences are already-known or cheap to produce. It is the informational annotation – describing 

how a gene functions – that has become prized.37 Therefore, in this new paradigm where DNA 

sequences are cheap and abundant, are gene patents still the most appropriate way to protect and 

incentivize genetic insights? 

 

D. Proposed change to a genetic copyright regime 

In this paper, I argue that genetic IP should be protected by a copyright regime. The 

Copyright Act provides protection to authors for their creative works. The copyright regime is 

much less formal than the patent regime. Any original work of authorship that has a modicum of 

creativity38 and is fixed in a tangible medium39 is protected from its inception. However, three 

categories of contents are never copyrightable. First, copyright protects only an expression, and 

                                                            
36 Klein, supra note 20. 
37 See, e.g., Tanya Barrett et al., NCBI GEO: archive for functional genomics data sets – update, 41 NUCLEIC ACIDS 

RES., at D991, D994 (2013) (“The GEO database, now 12 years old, continues to grow in terms of [genetic data] 
volume   . . . . Ongoing challenges include . . . procuring more consistent sample annotation from submitters and 
providing additional methods for analysing . . . [the] data.”). 
38 See Feist Publications, Inc. v. Rural Telephone Service Co., 499 U.S. 340, 340 (1991). 
39 H.R. Rep. 94-1476. 
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not an idea.40 Thus, according to this idea-expression dichotomy, any underlying ideas conveyed 

in a copyrighted work can be freely used. Second, copyright cannot protect any functional 

features.41 Thus, a copyrighted expression cannot monopolize the words’ expressive functional 

features under the merger doctrine.42 Third, basic building blocks of expression like stock 

characters or storylines are not copyrightable. Such scènes à faire43 is considered public domain 

to ensure that the raw ingredients of creativity are not monopolized. 

A genetic copyright would protect and incentivize the description and annotation of 

genes, rather than merely their DNA sequences. This better reflects 21st-century genetics. When 

gene sequences are cheap, abundant, and inevitable, the primary motivation is to discover and 

describe the already-sequenced genes. Such a description is an expression of an idea (of the 

underlying gene), and does not monopolize the physical embodiment of the idea (of the gene 

itself). 

As an example, I propose that a genetic copyright could be comprised of a succinct 

expression that describes or annotates a gene’s functions or structures via a standardized 

vocabulary. First, geneticists could agree on a set of stock scènes à faire descriptors that allows 

others to understand the described functions and structures. Then, when describing a gene, a 

geneticist selects and arranges from this vocabulary an expression that forms a genetic copyright. 

For instance, three genetic vocabulary descriptors could be: “transmembrane domain,” which 

geneticists understand as a portion of a protein within a cell membrane, “extracellular N-terminal 

domain,” which geneticists understand as the head of a protein sticking out of a cell, and 

                                                            
40 17 U.S.C. § 102(b) (2012); see also Baker v. Selden, 101 U.S. 102 (1879). 
41 See Brandir Int'l, Inc. v. Cascade Pacific Lumber Co., 834 F.2d 1142, 1148 (2d Cir. 1987). 
42 See Morrissey v. Procter & Gamble Co., 379 F.2d 675 (4th Cir. 1967) (holding that if there are only a few ways to 
express an idea, then those words have gained a function, and is thus not subject to copyright). 
43 See Steinberg v. Columbia Pictures Industries, Inc., 663 F. Supp. 706, 713 (S.D.N.Y. 1987) (“unprotectable 
scènes à faire, or incidents, characters or settings which, as a practical matter, are indispensable or standard in the 
treatment of a given topic.” (internal quotations and citations omitted)). 
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“cytosolic C-terminal domain,” which geneticists understand as the tail of a protein sticking into 

a cell. Then, a genetic copyright could be a description like “this is a protein with 11 

transmemebrane domains, a long extracellular N-terminal domain and a short cytosolic C-

terminal domain.”44 The appropriate level of abstraction for genetic copyrights is simply the use 

of descriptors that allows other geneticists to understand the functions or structures described. As 

a modification to traditional copyright, I also propose that a genetic copyright last only 20 years. 

Throughout this paper, I will argue that given today’s genetic IP incentives and 

copyrights’ advantages over patents, we should switch to such a proposed copyright regime in 

scope and subject matter (but not in duration) for protecting 21st-century genetic IP. By 

switching to such a regime, society gains greater access to genetic IP because of copyright’s 

lower exclusivity. For instance, copyright’s idea-expression dichotomy allows others to use the 

ideas behind the gene annotation, as well as the underlying gene itself, which the current patent 

regime would not permit.  

In Part II, I provide a detailed example of a proposed genetic copyright regime and 

discuss specific mechanics for implementation. Proposing a specific example of a feasible 

genetic copyright regime makes subsequent discussions more concrete. Furthermore, I discuss 

how a genetic copyright fulfills traditional copyright requirements, as well as couch the regime 

with two needed modifications from traditional copyright. 

In Part III, I discuss the advantages of a genetic copyright regime. I first outline 

theoretical distinctions between patents and copyrights to highlight copyright’s fit for genetic IP. 

I then discuss specific advantages of my proposal, such as how a genetic copyright regime allows 

use of the underlying gene itself, provides access to the IP for improvements, maintains robust 

                                                            
44 See Jimmy J. Zhuang & Craig P. Hunter, RNA interference in Caenorhabditis elegans: Uptake, mechanism, and 
regulation, 139 PARASITOLOGY 560, 562 (2012). 
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fair use exceptions, offers nuanced infringement adjudication standards, and affords significant 

economic advantages. 

In Part IV, I discuss analogous patent-or-copyright decisions in other fields. I analyze the 

factors that led software to be protected by copyright rather than by patent, and argue that these 

same rationales apply to genetic IP. Furthermore, I analyze statutes like the Semiconductor Chip 

Protection Act and the Nordic Catalogue Rule that provide legislative precedents for “legal 

hybrids” between patents and copyrights. 

 In Part V, I address some counterarguments against a genetic copyright regime. I 

ameliorate concerns about a genetic copyright regime’s potential monopoly over facts and its 

potentially insufficient innovator incentives. I also address the argument that genetic IP might be 

best protected sui generis. 

 

PART II: IMPLEMENTING A GENETIC COPYRIGHT REGIME 

A. Proposed genetic copyright 

I would like to propose a specific implementation of a genetic copyright regime to make 

subsequent discussions more concrete. A genetic copyright should focus on the information 

which describes a gene’s cellular and molecular function(s) and structure(s), which as I will 

discuss, is a protectable expression. Even though this expression is about a gene’s functions and 

structures, I emphasize that the gene itself, along with its DNA sequence, are not parts of this 

protected expression. Rather, the gene and the gene’s DNA sequence are the unprotected ideas 

behind the expression. 

To implement a genetic copyright regime, only a two-step approach is required. First, 

geneticists would agree on a defined set of minimally necessary vocabulary words to describe 
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and annotate genetic functions and structures, as well as determine the appropriate level of 

abstraction for these descriptions. Second, the Copyright Office would register a genetic 

copyright for an expression containing an arrangement and compilation of this agreed-upon 

“genetic vocabulary” which describes a gene. A compulsory licensing step may also be added. 

 

i. First step: a genetic scènes à faire 

In the first step, geneticists would agree on a defined set of vocabulary words to describe 

specific gene functions and structures,45 as well as determine the appropriate level of abstraction 

in these descriptions. Like stock characters in a play, these basic vocabulary words are scènes à 

faire, which are not copyrightable by themselves but copyrightable as an arrangement and a 

compilation.46 Among geneticists, there is already a well-developed standardized vocabulary that 

is readily available in the public domain.47 For example, gene features at the DNA- or mRNA-

level are commonly annotated using standardized terms like alpha helices, beta sheets, or coiled-

coils, and there is growing standardization in protein-level structural terms as well, like zinc-

finger domains or ATPase domains. Furthermore, geneticists are very accustomed to using 

standardized vocabulary because they already utilize a defined set of descriptors to annotate 

genes in research literature.48 Once geneticists establish a standardized vocabulary for describing 

specific structural and functional elements, a genetic copyright is simply the arrangement and 

compilation of a series of such genetic scènes à faire that appropriately describes a particular 

gene. For example, utilizing the vocabulary mentioned so far, a genetic copyright could be a 

description like “gene X has 4 alpha helices in its zinc finger domain that facilitates its 

                                                            
45 Alternatively, the Copyright Office or the PTO can develop this set of vocabulary words. 
46 See Atari, Inc. v. North American Philips Consumer Electronics Corp., 672 F.2d 607, 617 (7th Cir. 1982). 
47 See, e.g., Domains & Structures, NAT’L CENT. FOR BIOTECH. INFO., http://www.ncbi.nlm.nih.gov/guide/domains-
structures (last accessed Nov. 4, 2014). 
48 See, e.g., example in Introduction, which was taken from supra note 44. 
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interaction with gene Y.” A genetic copyright is thus a succinct description of a gene. While the 

genetic copyright protects the expression of a gene’s description comprising of an arrangement 

of genetic scènes à faire, it would not protect the underlying gene or its sequence. 

There are three noteworthy nuances for establishing genetic scènes à faire. First, these 

vocabulary words are not literally facts. Prometheus or Iago represents certain traits, but the 

characters themselves are not literal expressions of those traits. Analogously, when describing a 

gene structure as a “leucine zipper,” this term describes a structure in which two regions 

composed of the amino acid leucine bind together tightly. However, this term itself is only a 

representation, like Iago, and not a literal fact. 

Second, while the individual descriptors of the genetic scènes à faire are not 

copyrightable, an expression containing the arrangement and compilation of these descriptors 

can be. Just as a play strings together a series of stock characters, a genetic copyright strings 

together a series of genetic vocabulary words to describe how a gene functions. After all, if an 

arrangement of names in a telephone book is sufficient for copyrightability,49 an arrangement of 

abstract representations should qualify as well.  

Third, unlike literary scènes à faire, the appropriate level of abstraction in genetic scènes 

à faire is inherent in the vocabulary words chosen. For example, when a geneticist describes a 

structure as a “Ser-His-Asp catalytic triad,” the level of abstraction is very clear to other 

geneticists: she is discussing a serine, a histidine, and an aspartate amino acid working together 

in a reaction. Therefore, the appropriate level of abstraction for determining genetic copyright 

eligibility is simply the use of genetic scènes à faire descriptors that allows other geneticists to 

understand the function(s) and structure(s) of the described gene. 

 
                                                            
49 Feist Publications, Inc. v. Rural Telephone Service Co., 499 U.S. 340, 348 (1991). 
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ii. Second step: Registration   

In the second step, the Copyright Office would register a copyright for a specific 

description or annotation of a gene composed of an arrangement of genetic vocabulary.50 This 

process would be similar to the registration for any other copyrightable work.51 Furthermore, 

upon deposit, the Copyright Office could maintain and update a database of genetic insights 

based on these genetic copyrights, thus also providing a public repository of genetic information. 

 

iii. Optional third step: Compulsory licensing  

 In an optional third step, a genetic copyright regime could facilitate compulsory 

licensing. Unlike patent infringement, which is a strict liability offense,52 the Copyright Act 

offers many statutory mechanisms under which licensing are compulsory.53 Such mechanisms 

for a genetic copyright regime would introduce tremendous flexibility for scientists to access and 

share research. For example, scientists under a genetic copyright regime could pay a fee each 

time a gene description or annotation is used, much like what happens each time a radio station 

plays a song. This increases the accessibility to genetic insights that the patent regime’s strict 

liability standard does not.  

Geneticists would also be very comfortable with a compulsory licensing regime because 

it is very similar to citing prior scientific facts, which is required in all scientific publications.54 

Like any other scholarship, a statement in need of support could cite a genetic copyright, with the 

                                                            
50 I propose a regime with no substantive examination because it is cheaper and genetic copyrights can be self-
examining. See Part III (C) (i) & (ii). However, the regime can also be structured with an examination step, like the 
current USPTO. 
51 See 17 U.S.C. § 408 (2012). A simple deposit in any medium for the description or annotation of a gene would 
suffice. 
52 See, e.g., Jurgens v. CBK, Ltd., 80 F.3d 1566, 1570 n.2 (Fed. Cir. 1996). 
53 See, e.g., 17 U.S.C. § 115 (2012) (phonorecords may sometimes be distributed after a compulsory licensing fee). 
54 See generally, Jan Reedijk, Citations and Ethics, 51 ANGEWANDTE CHEM. INT'L 828 (2012) (discussing the 
importance of proper scientific citations). 



Zhuang – Genetic Copyrights 
 

16 
 

licensing regime simply providing the additional steps of fees and legal remedies. Of course, 

those who improve on or create new genetic descriptions or annotations from an existing genetic 

copyright will be exempt.55  

 

B. A genetic copyright regime meets traditional copyright requirements 

i. A genetic copyright meets all basic copyright requirements 

Copyright protection is available to all “original works of authorship fixed in any tangible 

medium of expression.”56 The description of a gene’s functions and structures can be fixed in 

any medium publication, which is especially easy to fulfill today with the abundance of 

electronic media. Thus, a genetic copyright easily meets traditional copyright’s fixation 

requirement. 

A genetic copyright also meets traditional copyright’s originality requirement in at least 

three ways.57 First, a genetic copyright regime would require an independent and novel 

description or annotation of a gene’s function or structure. This alone should meet the originality 

requirement, since “originality . . . means little more than a prohibition of actual copying.”58 

Second, since a genetic copyright strings together standardized genetic vocabulary words to 

describe a gene’s functions or structures, there is creativity in the “selection and arrangement” of 

descriptors for a gene’s annotation.59 Even if the individual elements within the arrangement are 

not copyrightable, an expression of the arrangement is.60 Third, annotating a gene’s functions or 

                                                            
55 See Part III on the fair use defenses of a genetic copyright regime. 
56 17 U.S.C. § 102 (2012). 
57 See Feist, 499 U.S. at 362. 
58 Alfred Bell & Co. v. Catalda Fine Arts, Inc., 191 F.2d 99, 103 (2d Cir. 1951). 
59 Feist, 499 U.S. at 348. 
60 Id. 
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structures goes beyond an uncopyrightable “mere list of ingredients,”61 because the genetic 

scènes à faire used are abstract representations and not literal facts. Thus, a genetic copyright 

triply meets traditional copyright’s originality requirement. 

The registration of a genetic copyright with the Copyright Office fulfills traditional 

copyright’s formality requirements. Analogous to a book deposit in the Library of Congress, 

depositing a gene’s description in a central repository similarly enhances public access. 

Subject-matter wise, a genetic copyright would fall under the traditional category of 

“literary work,” which includes catalogs, compilations, and their non-literal structure and 

organization.62 A genetic copyright can be characterized as a catalog of that gene’s functions or 

structures using a compilation of genetic vocabulary words. Therefore, the proposed genetic 

copyright fits well within traditional copyright subject-matter. 

 

ii. A genetic copyright would not include uncopyrightable IP 

A genetic copyright would not include 17 U.S.C. § 102(b) excluded subject-matter 

because it doesn’t violate the idea-expression dichotomy or the merger doctrine.  

The idea-expression dichotomy posits that copyright only protects expression, and not the 

idea behind the expression. In Baker v. Selden, the Supreme Court explained by example that 

“copyright[ing] . . . [a] treatise . . . [does not] give the exclusive right to the art or manufacture 

described therein.”63 In direct congruence, a genetic copyright would not exclude third-parties 

from using the described gene or gene sequence, which is the underlying idea; rather, a genetic 

copyright prevents appropriation of a particular annotation of a gene’s functions or structures, 

                                                            
61 37 C.F.R. § 202.1 
62 See 17 U.S.C. § 101 (2012). 
63 Baker v. Selden, 101 U.S. 102 (1879). 
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which is the protected expression. Therefore, a genetic copyright regime is in perfect compliance 

with the idea-expression dichotomy. 

The merger doctrine posits that when there are only a few ways to express an idea, the 

idea merges with its expression and the expression becomes uncopyrightable.64 A genetic 

copyright would not violate the merger doctrine because it does not exclude a different 

description or annotation of the same gene. There are many possible permutations to describe a 

gene’s properties, and there are even more previously-undescribed gene properties. Each of these 

would be eligible for its own genetic copyright. For example, the cancer gene p53 has been 

described as “strongly associated with increased cancer risks due to lack of p53-mediated 

apoptosis,”65 where the genetic scènes à faire is “apoptosis,” a general term meaning cell death. 

Alternatively, p53 has also been described to “mediate[] major [cell death] pathways in a cell by 

stimulating . . . mitochondrial perturbations,”66 where the genetic scènes à faire is 

“mitochondrial perturbations,” a specific term meaning abnormal energy production. Both 

descriptions would be eligible for a distinct genetic copyright, with the latter providing more 

mechanistic detail (and thus preferred67). Hence, different levels of detail, various functions and 

structures, and a myriad of possible genetic properties all permit boundless ways to describe a 

gene. Although using a standardized vocabulary to express such features reduces the 

permutations for expression, a gene’s ever-increasing, newly-discovered characteristics allow for 

novel arrangements of descriptions as new genetic copyrights. Therefore, a genetic copyright 

would not violate the merger doctrine. 

 

                                                            
64 See Morrissey v. Procter & Gamble Co., 379 F.2d 675 (4th Cir. 1967). 
65 Min Hyun Kim & Hyeyoung Kim, Oncogenes and Tumor Suppressors Regulate Glutamine Metabolism in Cancer 
Cells, 18 J. CANCER PREVENTION 221, 222 (2013). 
66 Id. 
67 See Part III (C) (ii). 
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C. Two modifications to traditional copyright 

i. A genetic copyright should have shorter duration 

Currently, copyright protection lasts anywhere from 70 to 120 or more years.68  Such a 

duration for a genetic copyright would not be inducive for innovation. Instead, a genetic 

copyright could last 20 years, providing approximately same levels of incentives as the current 

patent regime. This reward would be roughly appropriate because the lower protection for a 

genetic copyright is offset by the lower threshold of obtaining a genetic copyright. 

Curtailing copyright duration is justifiable on both legal and analytical grounds. Legally, 

Congress can and have redefined copyright duration. The Supreme Court held in Eldred v. 

Ashcroft that “[o]n the issue of copyright duration, Congress, from the start, has routinely applied 

new definitions or adjustments of the copyright term to both future works and existing works.”69 

For example, Congress had previously changed the copyright duration for certain works by 

individual, corporate, and foreign authors.70 Thus, defining a genetic copyright to last 20 years is 

certainly within Congress’s power.  

Analytically, one rationale behind copyright protection is the cultural-personhood 

framework.71 In this conception, the artist ought to have some rights to protect her work because 

it is tied to her personhood. Some copyright statutes like author lifetime protection reflect this 

justification.72 However, in a genetic copyright regime, there is no need for integrity and 

personhood concerns. Geneticists actually prefer that others build on their findings, so that their 

                                                            
68 See 17 U.S.C. § 302 (2012). Different types of works and the lifespan of the author impact the duration of a 
copyright. 
69 Eldred v. Ashcroft, 537 U.S. 186, 213 (2003). 
70 See, e.g., Sonny Bono Copyright Term Extension Act, Pub. L. No. 105-298, 112 Stat. 2827 (codified as amended 
in scattered sections of 17 U.S.C.) (1998) (extending copyright duration for specific individual and corporate 
authors); Berne Convention Implementation Act of 1988, Pub. L. No. 100-568, 102 Stat. 2853 (accepting Berne 
Convention, resulting in taking many foreign works out of public domain and back into copyright). 
71 See generally, Justin Hughes, The Personality Interest of Artists and Inventors in Intellectual Property, 16 
CARDOZO ARTS & ENT. L.J. 81 (1998). 
72 For example, 17 U.S.C. § 106 (a) provides for visual artists a right to integrity and attribution of their works. 
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work may be credited as foundational in the cumulative scientific process.73 Thus, it is also 

analytically reasonable to shorten genetic copyrights. 

 

ii. A genetic copyright should have no derivate work rights 

Currently, a copyright owner has the right “to prepare derivative works based upon the 

copyrighted work.”74 Such a broad monopoly would be extremely problematic for genetic 

copyrights because every description or annotation of a gene is a derivative of some prior genetic 

insights. One of the major advantages of a genetic copyright regime is that improvement IP is 

eligible as new copyrightable expressions that describe or annotate that gene’s newly-discovered 

functions or structures, as long as the improvement is not substantially similar to the original 

genetic copyright (discussed below). This allowance incentivizes cumulative knowledge 

production. Therefore, a genetic copyright regime should not have derivative work rights in 

order to realize this advantage. And like curtailing copyright duration, the Copyright Act does 

exclude derivative work rights for certain types of works. For example, buildings with an 

architectural copyright may undergo derivative alterations or improvements without authorial 

consent.75 Thus, eliminating a genetic copyright’s derivative work rights is statutorily feasible. 

 

 

 

PART III: ADVANTAGES OF A GENETIC COPYRIGHT REGIME 

                                                            
73 The Scientific Method, Research Methods in Psychology, UNIVERSITY OF MISSOURI, 
https://services.online.missouri.edu/exec/data/courses/2311/public/lesson01/lesson01.aspx (last accessed Sept. 6, 
2014) (“Science builds upon itself.”). 
74 17 U.S.C. § 106(2) (2012). 
75 See 17 U.S.C. § 120 (b) (2012). 
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Until recently, the most feasible way to convey genetic IP was to indicate a gene’s 

nucleotide or amino acid sequence.76 Such sequences could not be copyrighted because they are 

facts.77 However, the primary value of genetic IP is now in describing or annotating these genes’ 

functions and structures. Such annotations can be copyrighted because they are forms of 

expression. In this Part, I will discuss many reasons why a genetic copyright regime better 

governs today’s genetic IP, beginning with theoretical differences between patents and 

copyrights, which enable many specific enumerated advantages discussed later. However, for 

this paper, genetic IP refers to the intellectual property in and of a gene, which includes its 

composition of matter and its underlying information, but does not pertain to method patents that 

use DNA to achieve other ends, like generating new transgenic organisms or new clinical 

methods. This scope focuses the discussion on the crucial question of “should genes be owned?” 

and addresses the fundamental dilemmas in recent case law.78 

 

A. Theoretical advantages of copyright 

 Once granted, patent rights are very broad. Others cannot make, use, sell, offer to sell, or 

import the invention for 20 years.79 Furthermore, even though patents can be granted for 

improvement inventions, the improver cannot utilize the unimproved invention and the pioneer 

inventor cannot use the improved invention without cross-licensing, which often leads to double-

blocking scenarios.80 Finally, patent infringement is a strict liability cause of action.  

                                                            
76 See Ass'n for Molecular Pathology v. Myriad Genetics, Inc., 133 S. Ct. 2107 (2013) (in various parts of the 
decision, specific sequence IDs are cited from the patent at issue, indicating the importance of nucleotide or amino 
acid sequences to the overall IP). 
77 See Feist Publications, Inc. v. Rural Telephone Service Co., 499 U.S. 340, 344 (1991). 
78 See generally, Rebecca Eisenberg, Why the Gene Patenting Controversy Persists, 77 ACAD. MED. 1381 (2002). 
79 35 U.S.C. §§ 154, 271 (2012). 
80 See Robert P. Merges, A Brief Note on Blocking Patents and Reverse Equivalents: Biotechnology as an Example, 
73 J. PAT. & TRADEMARK OFF. SOC'Y 878, 878 (1991) (“Two patents are said to block each other when one patentee 
has a broad patent on an invention and another has a narrower patent on some improved feature of that invention . . . 
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For copyrights, an owner can exclude others from reproducing the work, preparing 

derivative works, distributing copies of the work, and publicly displaying or performing the 

work.81 However, because copyrights are easier to obtain than patents, their level of protection is 

also lower under three major doctrines. First, independent creation of a copyrighted work is not 

considered infringement. Learned Hand famously wrote that “if by some magic a man . . . were 

to compose anew Keats’s ‘Ode on a Grecian Urn,’ he would be an ‘author,’ and . . . others might 

not copy that poem.”82 Thus, unlike patents, multiple innovators can own copyright over the 

same IP if they arrive at the IP independently. Second, copyright has fair use defenses. The 

Copyright Act state “that a defendant’s acts constituted a fair use rather than an infringement . . . 

[if] the reproduction . . . of copyrighted material [is] for educational and scholarly purposes.”83 

Courts perform a balancing test to determine whether a defendant’s use of a copyrighted work is 

fair.84 Thus, unlike patents, copyright infringement is not strict liability. Third, copyright 

infringement determinations are nuanced. An alleged appropriation must first be deemed above a 

substantial similarity threshold.85 Then, an alleged infringement must undergo the Nichols 

abstraction test86: a copyrighted work is first sliced into increasing levels abstraction – whereby 

the lower levels are attributed the specific expression and the higher levels are attributed 

generalities of underlying ideas, and then each layer is compared to the analogous layer in the 

alleged infringing work, with increasingly thinner protection for higher layers of abstraction. 

                                                                                                                                                                                                
. In such a situation, the holder of the narrower patent cannot practice her invention without a license from the 
holder of the [broader] patent.”). 
81 17 U.S.C. § 106 (2012). 
82 Sheldon v. MGM Pictures Corp., 81 F.2d 49, 54 (2d Cir. 1936). 
83 H.R. Rep. No. 94-1476, at 65–66 (1976). 
84 DC Comics Inc. v. Unlimited Monkey Bus., Inc., 598 F. Supp. 110, 224 (N.D. Ga. 1984). 
85 Gordon v. Nextel Comm'n, 345 F.3d 922, 924 (6th Cir. 2003) (“[T]hat the copying of the protected material is 
[not] so trivial as to fall below the quantitative threshold of substantial similarity . . . is always a required element of 
actionable copying.” (internal quotation omitted)). 
86 See Nichols v. Universal Pictures, 45 F.2d 119, 121 (2d Cir. 1930). 
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Copyright infringement defenses thus have more maneuverability, which in turn promotes 

greater access. 

Both the patent and copyright regimes are generally intended to apply uniformly across 

every industry. However, there have been sub-regimes that address specific industry needs. For 

example, design patents can be considered mergers between copyright and patent87: its subject-

matter is within the realm of copyrights, but due to concerns regarding aesthetic-functional 

overlap, its 14-year term also suggests patent-like incentives. Other specialized IP regimes 

protect plants,88 boat hull designs,89 digital technologies,90 and semiconductor designs.91 These 

indicate that the broad IP regimes of patent and copyright can be modified to ensure efficient and 

tailored protection. 

 Thus, working within existing IP regimes, I proposed that a modified copyright regime 

provides many advantages for genetic IP. Professors Oliar and Sprigman explain that “IP law is 

charged with the difficult task of creating and maintaining adequate incentives to innovate 

without unduly sacrificing the access rights of both follow-on innovators who contribute . . .  

improvements and end-user who benefit from the spread of knowledge.”92 I will argue from 

these two assumptions in this section: one, the innovator incentives for genetic IP is now 

primarily informational, rather than molecular; and two, access to this information for spreading 

knowledge and for improvement innovations is beneficial. Using these levers, I discuss below 

specific reasons why a genetic copyright regime is superior to the status quo gene patent regime. 

 

                                                            
87 35 U.S.C. § 171 (2012). 
88 See 35 U.S.C. § 161 (2012). 
89 See Vessel Hull Design Protection Act, Pub. L. No. 105-304, tit. V, 112 Stat. 2860 (codified as amended in 
scattered sections of 13 U.S.C.). 
90 See 17 U.S.C. § 1201 (2012). 
91 See 17 U.S.C. §§ 901-914 (2012). 
92 Dotan Oliar & Christopher Sprigman, There's No Free Laugh (Anymore): The Emergence of Intellectual Property 
Norms and the Transformation of Stand-Up Comedy, 94 VA. L. REV. 1787, 1839 (2008). 
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B. Genetic copyrights allow others to use the underlying gene 

 Copyright protects expression, and not the underlying idea. In Baker v. Selden, the 

Supreme Court held that Baker, who used an accounting system described in Selden’s 

copyrighted book, was not liable for copyright infringement.93 This idea-expression dichotomy is 

the most compelling reason to switch to a genetic copyright regime. In a genetic copyright, 

others cannot appropriate the expression which describes or annotates a gene’s structures and 

functions, but they are permitted to utilize the idea behind that expression, which is the gene 

itself. Therefore, this doctrine ameliorates the biggest criticism of propertizing genetic resources 

by providing unimpeded access to the genetic material itself. 

Conversely, the current gene patent regime does not provide this much-needed access. 

Not only is the patented gene monopolized, but Professors Delta and Matsuura explain that the 

“Supreme Court's ruling in Warner Jenkinson . . . upheld the doctrine of equivalents . . . under 

which patent infringement may be found even if the products involved are technically different, 

but perform similar functions in similar ways.”94 A genetic doctrine of equivalents would be very 

broad in scope because a gene often performs similar functions in similar ways in multiple 

cellular pathways.95 Thus, a single gene patent may encompass an unexpectedly large monopoly.  

 

C. Genetic copyrights allow others to improve the IP 

i. Improvement IP is unique to copyright 

                                                            
93 Baker v. Selden, 101 U.S. 99, 100 (1879).  
94 George B. Delta & Jeffrey H. Matsuura, Software Patents, in LAW OF THE INTERNET § 7.02 (2014). 
95 See Ingrid Lobo, Pleiotropy: One Gene Can Affect Multiple Traits, SCITABLE BY NATURE EDUCATION (2008), 
http://www.nature.com/scitable/topicpage/pleiotropy-one-gene-can-affect-multiple-traits-569 (last accessed Sept. 9, 
2014). 
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Copyright law permits others to improve the unprotected idea underlying the copyright. 

Not only was Baker allowed to use the accounting system described in Selden’s book, but Baker 

was also allowed to copyright his own book describing his improvements to Selden’s system.96 

This feature is the second-most compelling reason to switch to a genetic copyright regime. Any 

research on a gene (the underlying “idea”) which describes that gene’s functions or structures in 

an improved manner (from the original genetic copyright) will be entitled to its own genetic 

copyright. Therefore, this feature permits and incentivizes improvement IP. 

Specifically, a genetic copyright regime will have statutory fair use exceptions to permit 

such access. In copyright, whether a use is fair is determined by a four-factor balancing test: 

purpose of use, nature of use, amount and substantiality of use, and effect upon the market after 

the use.97 For improvement IP, the first factor is usually analytically dispositive.98 The most 

important determination is whether the use of copyrighted content adds “a further purpose or 

different character . . . [to] the [original] with new expression, meaning, or message.”99 When a 

geneticist uses a previously copyrighted description of a gene’s function or structure as the 

foundation to elucidate other functions or structures, her improvement genetic copyright will 

have a new expression which describes newly discovered functions or structures. Such 

transformative use is considered fair use to permit geneticists to build upon prior work to 

generate improvement IP. 

Conversely, the current patent regime does not allow others to use the patented invention 

to improve the IP.100 For example, Madey v. Duke University held that any experimentation with 

                                                            
96 Baker v. Selden, 101 U.S. at 100. 
97 See Harper & Row, Publishers, Inc. v. Nation Enterprises, 471 U.S. 539 (1997). 
98 See Pierre N. Leval, Toward a Fair Use Standard, 103 HARV. L. REV. 1105, 1111 (1990). 
99 Campbell v. Acuff-Rose Music, Inc., 510 U.S. 569, 579 (1994). 
100 35 U.S.C. § 271 (2012) explicitly prohibits the right of others to “use” or “make” a patent, which precludes the 
necessary logistics  to even begin attempting to improve on the patent.  
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a patented invention which is “not solely for amusement, to satisfy idle curiosity, or for strictly 

philosophical inquiry” is patent infringement.101 This obviously limits innovation, but is 

particularly harmful for genetic IP. There are many genes with multiple functions, and such 

genes play a prominent role in human disease.102 Thus, for example, when a patent granted on 

the basis of one described gene function excludes others from researching that gene, additional 

possible functions will not be competitively discovered. Even when improvement gene patents 

are granted, they pose patent double-blocking scenarios.103 The patent owners of a pioneer IP and 

an improvement IP must agree to cross-license, or else either party can prevent the use of the 

improved IP. 

 

ii. Consequential advantages of permitting improvement IP 

Because a genetic copyright regime allows others to improve the IP, it in turns incentives 

better IP. One geneticist may describe one function of a gene and obtain a genetic copyright, but 

other geneticists are not discouraged from seeking and describing additional functions of that 

gene to obtain a separate genetic copyright. Professor Dreyfuss explains that as IP “rights have 

moved upstream to cover fundamental building blocks of [knowledge, they]  . . . dominate such a 

broad swath of inventive opportunities that it is not clear whether the right holders have the 

cognitive capacity to fully mine their claims.104 Thus, a genetic copyright regime encourages 

incremental improvement and generates genetic insights that the pioneering IP holder may have 

missed. Furthermore, because a genetic copyright is an expression which describes a gene’s 

                                                            
101 Madey v. Duke University, 307 F.3d 1351, 1362 (Fed. Cir. 2002). 
102 Lobo, supra note 95. 
103 See Merges, supra note 80. 
104 Rochelle Cooper Dreyfuss, Does IP need IP? Accommodating Intellectual Production Outside the Intellectual 
Property Paradigm, 31 CARDOZO L. REV. 1437, 1441-42 (2010). 
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functions or structures, permitting improvement IP also provides an error-checking mechanism. 

If a geneticist mis- or under-describes a gene’s functions and structures, others can amend with 

the gene’s full and proper annotation and obtain a new genetic copyright. With this possibility, a 

genetic copyright regime incentivizes scientific integrity. 

Permitting improvement IP also incentivizes fuller disclosures. Geneticists will not limit 

gene descriptions to the bare minimum for obtaining a genetic copyright because they fear others 

with a more thorough description will obtain a more valuable genetic copyright for that gene.105 

The broadest and most articulate expression of a gene’s functions and structures will receive the 

most recognition, and in a licensing market, it would also receive the most citations and income. 

Therefore, a genetic copyright regime also incentivizes better disclosure. 

 

D. A genetic copyright regime costs less 

The cost of copyright registration is far lower than patent examination because of the 

patent regime’s extensive procedures. For example, the 2015 USPTO proposed budget is $2.8 

billion for patent-related work,106 while the U.S. Copyright Office proposed budget is only $53 

million.107 For genetic IP, this expense seems unnecessary because a typical gene patent only 

describes the gene’s DNA sequence as well as its functions and structures anyways (and in many 

                                                            
105 See CARL J. SINDERMANN, WINNING THE GAME SCIENTISTS PLAY: STRATEGIES FOR ENHANCING YOUR CAREER 

IN SCIENCE 49-50 (rev. ed., 2008) (discussing situations in which scientists deliberately hold back information or do 
the minimal amount of work needed to obtain a publication). This would be disincentivized in a genetic copyright 
regime that allows improvement copyrights because doing the bare minimum opens opportunities for others to see 
areas ripe for improvement, which are then eligible for an independent genetic copyright. 
106 USPTO Fiscal Year 2015 President's Budget Submission, USPTO, at 7, 
http://www.uspto.gov/about/stratplan/budget/fy15pbr.pdf (last accessed Sept. 9, 2014). 
107 Fiscal 2015 Budget Request Before the Subcomm. on the Legislative Branch of the H. Comm. on Appropriations, 
113th Cong. (Mar. 5, 2014) (statement of Maria A. Pallante, Register of Copyrights and Director, United States 
Copyright Office), available at http://copyright.gov/regstat/2014/regstat03052014.html (last accessed Sept. 9, 2014). 
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cases, these descriptions are directly lifted from a previous publication108); such contents would 

be equally well-protected under copyright. Therefore, a genetic copyright regime would be much 

cheaper. 

One specific reason for this reduction in cost is that a genetic copyright regime shifts the 

cost of examination onto the marketplace. As discussed above, permitting improvement IP 

incentivizes peer competition. Some genetic annotations will be more accurate or useful than 

others, but different expressions describing the same gene can all obtain unique genetic 

copyrights. Consumers will only pay royalties for the most useful and appropriate description of 

a gene. Therefore, the marketplace incentivizes creating the most accurate and useful gene 

descriptions. Conversely, the patent regime assigns examination to disinterested PTO examiners, 

which is both more expensive and less inspired. 

 A genetic copyright regime also has lower licensing transaction costs. For a genetic 

copyright, a licensee pays for the informational value of the IP. There are no additional payments 

for the methods to utilize the purchased information. This is especially efficient for genetics 

research because public domain lab materials and techniques are frequently used to utilize 

genetic insights. Therefore, the license payment for a genetic copyright is solely for the kernel of 

intellectual property. Conversely, under a patent regime, the patentee may extend monopoly 

rights beyond the patent. Although this extension is limited,109 case law holds that 35 U.S.C. 

§271(d) confers an adjunct power to exclude others from selling non-staple goods connected 

with the patented invention.110 Thus, an owner of a gene patent may have tie-in arrangements 

                                                            
108 See, e.g., U.S. Patent App. No. 2009/0077679 (filed Mar. 19, 2009), available at 
https://www.google.com/patents/US20090077679?dq=20090077679&hl=en&sa=X&ei=DhQjVO_TAaT9sASkkIK
AAw&ved=0CB0Q6AEwAA (last accessed Sept. 24, 2014). In this patent, Figures 1 and 2 were directly copied 
from William M. Winston, Christina Molodowitch & Craig P. Hunter, Systemic RNAi in C. elegans Requires the 
Putative Transmembrane Protein SID-1, 295 SCIENCE 2456, 2458 fig. 2A & 2B (2002). 
109 See, e.g., United Shoe Machinery Corp. v. United States, 258 U.S. 451 (1922). 
110 Dawson Chem Co. v. Rohm & Haas, 448 U.S. 176 (1980). 
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that require purchasing other goods associated with using the patented gene. Such non-

competitive arrangements increase licensing costs. 

 

E. A genetic copyright regime better fits innovator values 

Another major advantage of a genetic copyright regime is its appropriateness for 21st-

century genetics. The value of genetic IP now primarily resides in the information contained 

within the gene. Granting monopoly over a gene’s informational insights incentivizes innovators 

more than protecting the physical DNA itself, which are now very cheap to produce. Since the 

primary value in genes is no longer the tangible composition of matter, but rather a repository of 

intangible information, the proposed copyright regime would better capture that value. 

Besides economics, technical challenges also support the argument that the value of 

genes lies in their information rather than physical nucleotide sequences. It is practically 

impossible to exclude others from physically copying genes. Amplifying THE patented 

composition of matter (a strand of DNA) is extremely easy111 and such replications are extremely 

difficult to detect.112 Thus, if the physical elements of a gene remain the focus of IP, there is no 

practical way to police the owner’s exclusion rights. While current case law often draws lines on 

which gene sequence types can be patented and which types cannot,113 courts fail to appreciate 

how easily these sequences can be changed from an unprotectable to a protectable form.114 These 

loopholes exist because genetic IP is currently focused on the physical component of genes.  

Furthermore, a patent regime simply does not reflect the current valuations in the life 

sciences industry. For example, in today’s pharmaceutical market, a drug does not create high 
                                                            
111 PCR, NCBI (June 19, 2014, 10:56 PM), http://www.ncbi.nlm.nih.gov/genome/probe/doc/TechPCR.shtml. 
112 Id. (PCR is sometimes called “molecular photocopying”). 
113 See Ass'n for Molecular Pathology v. Myriad Genetics, Inc., 133 S. Ct. 2107 (2013); In re Fisher, 421 F.3d 1365 
(Fed. Cir. 2005). 
114 See supra note 35. 
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impact because of its “novelty” or “nonobviousness.”115 Rather, a drug’s major value lies in its 

FDA approval116 and its public endorsement.117 Thus, the economics of the life sciences industry 

do not parallel the standards promoted by a patent regime. Contrarily, many pharmaceutical 

companies actually discard potentially high impact drugs over patentability concerns.118 A 

genetic copyright regime better reflects these economic dynamics because its focus is on the 

usefulness of a gene’s description to the consumer, as consumers will only pay royalties for the 

most accurate, full, and useful genetic copyright for any particular gene. Like the consumers, the 

genetic copyright regime is thus not concerned with the degree of novelty or nonobviousness. 

A genetic copyright regime also facilitates research collaborations, which increases value 

for the genetic IP. A gene with 50 different annotated effects is much more valuable than a gene 

with just one effect. Pharmaceutical companies notate drugs that treat rare diseases as orphan 

drugs, which are defined as drugs whose R&D costs cannot be recovered because of its small 

market. However, with each new function a gene is known to perform, the market for that gene 

grows, making the economics of R&D more optimistic.119 Through the idea-expression 

dichotomy and the fair use defense, a genetic copyright regime permits geneticists to use the 

copyrighted gene for further research to describe new functions or structures for that gene. Such 

endeavors synergistically increase the gene’s value because more information known about the 

gene encourages even more collaboration. Conversely, a patent regime’s strict liability creates 
                                                            
115 For example, the five most used drugs in the U.S. are all off-patent. Matthew Herper, America's Most Popular 
Drugs, FORBES (May 11, 2010, 4:00 PM), http://www.forbes.com/2010/05/11/narcotic-painkiller-vicodin-business-
healthcare-popular-drugs.html (last accessed Sept. 9, 2014). 
116 Navigating the FDA approval process could cost a drug manufacturer more than that drug’s R&D expenditure. 
Steven M. Paul et al., How to improve R&D productivity: the pharmaceutical industry's grand challenge, 9 NATURE 

REV. DRUG DISCOVERY 203, 206 (2010). 
117 Pharmaceutical companies spend up to twice as much on marketing and promotions as R&D research. Big 
Pharma Spends More On Advertising Than Research And Development, SCIENCEDAILY (Jan. 7, 2008), 
http://www.sciencedaily.com/releases/2008/01/080105140107.htm (last accessed Sept. 9, 2014). 
118 See Benjamin N. Roin, Unpatentable Drugs and the Standards of Patentability, 87 TEX. L. REV. 503 (2009). 
119 See Gail Dutton, The New Economics of Orphan Diseases, 33 GENETIC ENGINEERING & BIOTECHNOLOGY NEWS 
1 (Jan. 1, 2013), http://www.genengnews.com/gen-articles/the-new-economics-of-orphan-diseases/4660 (last 
accessed Sept. 9, 2014).  
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patent thickets where collaboration is not statutorily possible. Therefore, a copyright regime’s 

greater access better fosters collaborations. 

 

F. Copyright infringement determinations provide greater nuance 

Genetic copyright infringements will be determined using the Nichols “levels of 

abstraction” analysis.120 The Altai abstraction-filtration-comparison test121 is a very suitable 

implementation of such an analysis for genetic copyrights. In this test, a copyrighted work and 

the allegedly infringing work are broken down into individual elements, different levels of 

abstractions to describe these elements are determined, uncopyrightable elements are filtered 

from the analysis, and what remains is compared for substantial similarity.122 For a genetic 

copyright, a gene’s description can be broken down into its individual elements, all but the core 

elements (i.e. the arrangement of genetic scènes à faire) can be filtered out, and the arrangements 

of core genetic descriptors can then be compared for similarity. In these determinations, 

comparisons between genetic descriptions would be stylistically similar to textual deconstruction 

analysis for works of literature. Treating genetic IP like literature and determining similarities 

between two such expressions provide more nuance, sophistication, and flexibility.  

Conversely, patent infringement adjudications lack consistent guidance. The metes and 

bounds of patent rights turn on claim interpretation.123 However, claim construction depends on a 

hodgepodge of factors, including a claim’s meaning to experts, definitions in the specifications, 

                                                            
120 See note 86 and surrounding text. 
121 See Computer Ass'n Int'l, Inc. v. Altai, Inc., 982 F.2d 693 (2d Cir. 1992). 
122 Id. 
123 Markman v. Westview Instruments, Inc., 517 U.S. 370, 374 (1996). 
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prosecutorial history, extrinsic and dictionary evidence, disclaimers, goals of the invention, and 

many others.124 This disarray of considerations provides less consistency and flexibility. 

 

PART IV: OTHER CASE STUDIES OF PATENT-COPYRIGHT IN-BETWEENS  

A. Rationales for copyrighting software are applicable for genetic IP 

Software IP shares many traits with genetic IP. Like for genetic IP, the processes and 

functions that software performs could be protected by patent, but software’s source or object 

code expression is protected by copyright instead.125 This choice cemented as the electronics 

industry developed its IP framework in the 1980s.126 Therefore, analyzing and analogizing the 

contours of software IP is a useful case study for understanding situations in which a copyright 

regime is preferable to a patent regime.127  

 

 

 

i. Software shares essential traits with genetic IP 

At its heart, software is lines of code text, which happen to have electronic functions 

when arranged and compiled in a certain manner. This is strikingly similar to a gene, which is a 

string of DNA nucleotides that happen to have cellular functions when arranged in a specific 

                                                            
124 See Phillips v. AWH Corp., 415 F.3d 1303 (Fed. Cir. 2005). 
125 See, e.g., 17 U.S.C. § 101, § 117 (2012); Apple Computer, Inc. v. Franklin computer Corp., 714 F.2d 1240 (3d 
Cir. 1983). 
126 See generally, Gregory J. Maier, Software Protection – Integrating Patent, Copyright and Trade Secret Law, 69 
J. PAT. & TRADEMARK OFF. SOC'Y 151 (1987). 
127 See Pamela Samuelson, Randall Davis, Mitchell D. Kapor & T. H. Reichman, A Manifesto concerning the Legal 
Protection of Computer Programs, 94 COLUM. L. REV. 2308 (1994). 
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order in the presence of cellular milieu.128 This similarity runs even deeper at the structural level. 

Professor Samuelson explains that software 

[b]ehavior is not a secondary by-product of a program, but rather an essential part 
of what programs are. To put the point starkly: No one would want to buy a 
program that did not behave, i.e. that did nothing, no matter how elegant the 
source code ‘prose’ expressing that nothing.129  
 

Thus, software is ultimately valuable because of the code’s holistic structure and the functions it 

performs. This is also exactly where a gene’s value lies. A gene is more than a sequence of DNA 

nucleotides; rather, a gene is valuable because of its cellular functions and structures. Therefore, 

software and genes have significant similarities in their textual structure and functional value. 

At an even deeper level, both software and genetic IP are composed in a similar manner. 

Professor Samuelson explains that “[c]reating [computer] programs is a process of building and 

assembling functional elements.”130 The Altai court certainly accepts this assembly-of-elements 

view when it held that software copyrights are to be broken down into elements for abstraction 

and filtration.131 Professor Stewart explains this composition more explicitly: like “[a] story has 

characters and a sequence of interactions[, a] program has data objects and a sequence of 

interactions.”132 Thus, a software copyright is an assembly of functional elements. Such 

descriptions are very similar to the proposed genetic copyright regime. A gene is an assembly of 

different elements that perform specific functions. A genetic copyright thus protects this 

assembly of genetic scènes à faire. Like in Professor Stewart’s analogy, a proposed genetic 

copyright is like an arrangement of stock characters in a play; the characters are the individual 

                                                            
128 Id. at 2316. 
129 Id. at 2317. 
130 Id. at 2321. 
131 Computer Ass'n Int'l, Inc. v. Altai, Inc., 982 F.2d 693 (2d Cir. 1992). 
132 David L. Stewart, Patenting of Software – Proposed Guidelines and the Magic Dividing Line that Disappeared, 
77 J. PAT. & TRADEMARK OFF. SOC'Y 681, 686 (1995). 
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genetic scènes à faire and the play is the overall expression that describes a gene’s functions and 

structures. 

In a related vein, software and genetic IP share a similar relationship between their 

expressive and functional elements. A metaphor for both software and genes is that they are 

“guides” or “instructions.” Professor Stewart explains that both software and genes guide or 

instruct their external milieu to perform their functions: 

[s]oftware . . . is inherently passive, i.e. unable to perform a function, until it is 
loaded into a computer and executed. Software has been compared to a tool, . . . 
which adopts a general purpose instrument or machine to a particular purpose. It 
has also been analogized to DNA which contains the encoding needed for an 
organism to reproduce and function.133 
 

Software and genes express in their media a set of instructions that their external environment 

understands – whether a computer or a cell. These instructions then guide the external 

environment to perform the software’s or the gene’s expressed functions. Therefore, the “guides” 

metaphor illuminates the similar expression-function relationship in software and genes. It is 

perhaps no coincidence then, that software and genes rely on metaphors to articulate their 

functions. A software program uses metaphors to make user functions coherent. For example, a 

word “processor” contains “cutting” and “pasting” functions, which help users understand and 

utilize the underlying code sequences.134 This use of metaphors is very similar to genetics, which 

has gene components with names like “coiled-coil” or “pleated-sheets.” In fact, the proposed 

genetic scènes à faire are these descriptive metaphors. Therefore, like software, the proposed 

genetic copyright regime utilizes metaphorical expressions to more cogently represent 

underlying functions. 

 

                                                            
133 Stewart, supra note 132, at 683. 
134 Samuelson et al., supra note 127, at 2324-2325. 
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ii. Software IP’s historical development rationales 

The rationales for choosing copyright protection for software have historical roots. When 

the software industry was in its infancy in the 1960s, copyright protection was advocated 

“merely [to] protect[] . . . against unauthorized copying of that particular program.”135 During 

that period, the simplistic nature of software (as well as the equally unsophisticated copying 

mechanisms) made protecting against literal copying the only pragmatic consideration. As 

software became more sophisticated, Professor Reichman notes that “[t]his tradition . . . [of 

guarding against only literal copying] often leaves unprotected the most commercially valuable 

data structures that determine the functional behavior of the program. . . . [Therefore, the] courts 

. . . stretch[ed] copyright law to allow the copyright owner[] . . . to protect functionally 

determined compilations and subcompilations of data structures in software.”136 Thus, in 

software copyrights, there was a historical development from protecting against literal copying to 

protecting against copying of broader structural and functional features.  

Gene patents currently protect the literal nucleotide sequences, analogous to software 

copyrights’ initial protection of the literal code. As genetic IP has becomes more sophisticated, 

an analogous trend will emerge to protect the compilation of functions and structures behind the 

nucleotide sequences. This is precisely what the proposed genetic copyright regime seeks to do. 

A copyrighted gene description or annotation which articulates the structures and functions 

derived from the literal nucleotide sequences parallels Professor Reichman’s analysis as the next 

step in the development of genetic IP. Therefore, like software, genetic IP’s developments justify 

broadening protection to the arrangement of structural and functional features. 

                                                            
135 George D. Cary, Copyright Registration and Computer Programs, 11 BULL. COPYRIGHT SOC’Y 362, 362 (1963-
1964). 
136 J. H. Reichman, Legal Hybrids between the Patent and Copyright Paradigms, 94 COLUM. L. REV. 2432, 2486 
(1994). 
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iii. Software as an exception to the “function equals patent” generalization 

Traditionally, functional IP usually sought patent protection. Software is an exception 

because it is considered “useful” rather than functional; like a telephone book, software’s end-

function is performed through the conduit of expression.137 The expression is a useful means, but 

has no functions by itself. Thus, because of its textual nature, software IP protection is via 

copyrights.138 A genetic copyright regime fits this function-exception as well. Gene descriptions 

are useful for understanding the underlying structures or functions, but the textual description of 

its DNA sequence does not have any independent functions. 

Another rationale for copyrighting software is that they are not patentable if they are 

merely a “means for” accomplishing another objective.139 Professors Delta and Matsuura explain 

that  

the U.S. Supreme Court concluded that computer software . . . could be granted 
patent protections as a process [instead of just a copyright]. [However,] [t]o obtain 
such patent protection, the process performed by the software must do more than 
simply solve a mathematical problem. Software that simply solves mathematical 
problems is essentially deemed to be an algorithm, and algorithms are considered 
to be laws of nature, and thus not patentable.140 
  

Thus, software that only accomplishes an algorithm without additional processes (i.e. other user-

interfaces, tools) is merely a means for the algorithm, and is not patentable. Applying this 

rationale, patents on just genes are inappropriate because genes are merely a means to 

accomplish a chemical reaction, which is an unpatentable law of nature. Therefore, a genetic 

patent would not satisfy the aforementioned test because it does no more than represent a genetic 

                                                            
137 Dennis S. Karjala, The Relative Roles of Patent and Copyright in the Protection of Computer Programs, 17 J. 
MARSHALL J. COMPUTER & INFO. L. 41, 42 (1998-1999). 
138 Id. at 51. 
139 Karjala, supra note 137, at 58; see also Diamond v. Diehr. 
140 Delta & Matsuura, supra note 94. 
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algorithm and does not perform any additional processes. Instead, such means for an end-

objective should be copyrighted because their instructional nature is conducive to expressive 

forms. Professor Stewart explains that “[m]uch of the uncertainty in the legal precedents 

[between patents versus copyrights] relating to software can be resolved by realizing that . . . 

speech, . . . text, computer programs . . . , mathematical expressions, art and music are all forms 

of symbolic communications.”141 A means to communicate or instruct for an end function is a 

form of expression, and copyright is the appropriate IP regime. Analogously, describing a gene’s 

functions or structures through the proposed genetic scènes à faire is a symbolic expression of 

that gene’s cellular roles. Thus, copyright is the appropriate form of IP for this “means for” 

accomplishing cellular activities. Therefore, the rationales for software patent ineligibility apply 

to genetic IP as well. 

 

iv. Copyrights provide opportunities to develop alternatives 

A final rationale commonly given for copyrighting software is that copyrights give the 

marketplace greater flexibility to develop non-infringing alternatives. Professors Delta and 

Matsuura explain that  

[i]f given a choice between copyright and patent protection, [individual] software 
developers generally prefer patent protection . . . as that approach affords a 
broader scope of protection . . . . [C]opyright law does not protect the functions a 
work performs, patent rights do protect those functions. This means that if one 
party develops software that performs essentially the same functions as those 
performed by already existing software, but does not contain any code . . . 
substantially similar to those in the original program, then there would be no 
copyright infringement.142 
 

Because patent protection for software elements would monopolize electronic end-functions, the 

earliest developer could exclude others from developing alternative means to achieve the same 

                                                            
141 Stewart, supra note 132, at 684. 
142 Delta & Matsuura, supra note 94. 
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ends. Software copyrights grant narrower monopolies to ensure that the marketplace can 

competitively develop alternatives to accomplish the same electronic end-functions. 

Analogously, genetic IP should also have narrower monopolies because there may be many 

genes contributing to one function or one gene may contribute to many functions.143 Narrower 

genetic monopolies ensure that various genetic contributors to biological end-functions can be 

independently and competitively researched. Therefore, the rationale that copyrights provide 

greater opportunities to develop alternative means to achieve an end-function applies to both 

software and genetic IP. 

 

B. The Semiconductor Chip Protection Act of 1984 provides a domestic legislative analogy to a 

genetic copyright regime 

A genetic copyright regime would be feasible because there has been a similar prior 

legislation. The Semiconductor Chip Protection Act of 1984 (SCPA) provides the closest U.S. 

statutory analogy to the proposed genetic copyright regime. 

The SCPA provides 10 years of protection for mask works, which are instructions for 

integrated circuit designs embodied in semiconductor chips.144 Professors Raustiala and 

Sprigman succinctly summarize the SCPA: 

The production of these mask works, and the . . . layout design work they 
graphically embody, requires significant investment, amounting often to many 
millions of dollars. Congress stated that the “appropriation of creativity” by those 
copying mask works would be a “devastating disincentive to innovating research 
and development.” . . . SCPA requires that mask works . . . be registered with the 

                                                            
143 See, e.g., Anna Medici & Gabriel Krouk, The Primary Response: a multifaceted signaling pathway, 2014 J. 
EXPERIMENTAL BOTANY 245, at *5 (2014) (discussing that at least 2000 genes are involved in the nitrate uptake 
function of plants). 
144 See 17 U.S.C. §§ 901-914 (2012). 
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Copyright Office . . . . The owner of a mask work protected by the SCPA has the 
right to enjoin any work that is “substantially similar” to the protected work.145 
 

The SCPA protects the fixed mask works so that others cannot copy the design. However, the 

SCPA does not protect any underlying chip component functions. The mask works instruct and 

indicate, through their design flow, the relationships among the underlying chip components. 

Thus, the SCPA does not protect any idea, procedure, or function of the semiconductor. 

Additionally, the SCPA does not protect designs that are “staple, commonplace, or familiar in 

the semiconductor industry.”146 The SCPA also permits reverse engineering to study and design 

non-infringing mask works.147 

Each SCPA statutory feature is very similar to the proposed genetic copyright regime. 

First, the simple Copyright Office registration process for both regimes reflects their low 

eligibility threshold.148 Second, the SCPA only protects the design itself, which reflects mask 

works’ primary value as an arrangement of functional components. Similarly, a genetic copyright 

only protects the description of a gene’s functional or structural components, which reflects 

genetic IP’s primary value as an expression of underlying cellular arrangements. Third, the 

permission to reverse engineer under SCPA is analogous to the ability to use the idea or genetic 

resource behind the genetic copyright. Finally, the SCPA’s limited protection duration is 

precisely a modification to traditional copyright that a genetic copyright regime needs. 

A genetic copyright is also substantively similar to a mask work. A gene’s description 

provides instructions about the features embodied in the gene; a mask work provides guidelines 

about the subcomponent relationships embodied within the chip. Protection for the gene’s 

                                                            
145 Kal Raustiala & Christopher Sprigman, The Piracy Paradox: Innovation and Intellectual Property in Fashion 
Design, 92 VA. L. REV. 1687, 1751-1753 (2006). 
146 17 U.S.C. § 902(b)(2) (2012). 
147 Brooktree Corp. v. Advanced Micro Devices, Inc., 977 F.2d 1555, 1565 (1992). 
148 See 17 U.S.C. § 908 (2012). Subsection (c) indicates that the Registrar verifies only the form of the registration, 
and does not examine the underlying substance. See also Part II (A) (ii). 
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description would not extend to the underlying cellular functions; SCPA protection for the mask 

work design does not extend to the underlying chip functions. Under the proposed genetic 

copyright regime, a description or annotation of a gene’s functions or structures can be expressed 

in another way or improved upon; likewise, mask works can be reverse engineered and designed 

in another way to achieve the same function.149 Finally, the genetic scènes à faire that comprises 

a genetic copyright is not copyrightable, just like stock mask work designs are not protectable 

under the SCPA. 

 The SCPA therefore provides a compelling, analogous domestic statute to the proposed 

genetic copyright regime. Like the SCPA, the proposed genetic copyright regime seeks to 

optimally blend patent and copyright features.150 The statutory and substantive similarities 

between the proposed genetic copyright regime and the SCPA thus support genetic copyright’s 

feasibility. 

 

C. The Nordic Catalogue Rule provides an international legislative analogy to a genetic 

copyright regime 

A genetic copyright regime would be feasible because there have also been similar prior 

international enactments.  The Nordic Catalogue Rule provides the closest international statutory 

analogy to the proposed genetic copyright regime. 

In Scandinavian countries, there is copyright protection for electronic catalogs, 

compilations, and databases. These laws, collectively termed the Nordic Catalogue Rule, protect 

sweat-of-brow cataloging works for 10 years. The Nordic Catalogue Rule imposes compulsory 

licensing. These laws incentivize compilation works by preventing outright copying and thus 

                                                            
149 See note 147 and its associated text. 
150 See Altera Corp. v. Clear Logic, Inc., 424 F.3d 1079, 1081 (9th Cir. 2005) (the SCPA “fill[s] the gap between 
copyright law and patent law”). 
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reducing free-rider problems. These protected compilation works are perhaps obvious or not-

novel, but are nevertheless not-inevitable.151 

 The Nordic Catalogue Rule’s features are very similar to the proposed genetic copyright 

regime. First, the targets of IP protection in both are compilations or arrangements. Catalogs 

compile facts and genetic copyrights string together the expression of genetic scènes à faire. 

While the individual components are not protected, both regimes focus on protecting their 

arrangement. Second, the Nordic Catalogue Rule permits others to utilize the information within 

the catalogs, much like the proposed copyright regime permits others to utilize the gene 

description’s underlying information and the gene itself. Third, both regimes protect “sweat of 

brow” work, which encourages innovations that are not-inevitable. The lower novelty bar for 

copyrights incentivizes greater production of genetic insights. Finally, the Nordic Catalogue 

Rule’s limited protection duration and compulsory licensing requirement reflect the 

modifications to traditional copyright that a genetic copyright regime needs, as discussed 

previously. Therefore, these similarities between the proposed genetic copyright regime and the 

Nordic Catalogue Rule also provide compelling support for feasibility. 

 

PART V: COUNTERARGUMENTS TO A GENETIC COPYRIGHT REGIME 

 A genetic copyright regime will not resolve all of the concerns about whether and how 

the raw ingredients of life should be subjected to IP. Throughout this paper, I have argued that a 

genetic copyright regime would offer many advantages over the current genetic patent regime. In 

                                                            
151 See Jane C. Ginsburg, No “Sweat”? Copyright and Other Protection of Works of Information after Feist v. Rural 
Telephone, 92 COLUM. L. REV. 338, 372 & n.161 (1992). For a specific statute protecting such databases, see The 
Directive 96/9/EC of the European Parliament and of the Council of 11 March 1996 on the legal protection of 
databases, Council Directive 96/9, 1996 O.J. (L 77) (EC). 
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this Part, I will discuss three major shortcomings of a genetic copyright regime and ways to 

ameliorate them. 

 

A. Genetic copyrights may monopolize factual information 

 One major concern with a genetic copyright regime is that it may be seen as an attempt to 

copyright facts. It could be argued that a description or annotation of a gene’s functions or 

structures is factual information, and a copyright should therefore not be granted.152 However, 

the proposed regime offers two answers for this concern.  

One, the description or annotation of a gene’s functions or structures is an abstract 

representation. As discussed in Part II, geneticists would agree on abstract, representational 

descriptors to describe specific genetic features – the genetic scènes à faire. Like stock 

characters in a play, these abstractions are not copyrightable, but their arrangement is. The 

proposed genetic copyright is thus a description of the gene’s factual content at a highly abstract 

and representational level, which constitutes expression. Professor Gorman explains this 

distinction: 

[a]s distinguished from literary or artistic works, there is a class of publication 
which involves . . . facts or their representation in language or picture . . . . In 
these works[,] the author's raw materials are objective data, and his unique 
contribution is to gather these facts and to express them in language or visual 
images so ordered as to be intelligible and useful to others. 153 

 
In genetic patents, the factual information is articulated at a low level of abstraction – sometimes 

the DNA sequence itself is listed as the “description.”154 Conversely, in a proposed genetic 

copyright, the factual information is articulated via abstract, representational descriptors like 

                                                            
152 See 17 U.S.C. § 102(b) (2012) (“In no case does copyright protection for an original work of authorship extend to 
any idea, . . . concept, principle, or discovery, regardless of the form in which it is described.”). 
153 Robert A. Gorman, Copyright Protection for the Collection and Representation of Facts, 76 HARV. L. REV. 1569, 
1570. 
154 See, for example, Figure 3 of the patent in note 108. 



Zhuang – Genetic Copyrights 
 

43 
 

“coiled-coil” or “pleated sheets,” which are forms of expression that express raw factual data in a 

more intelligible and useful manner.  

Two, even if some facts are captured by a genetic copyright, it is still preferable to the 

current genetic patent regime. Under the current regime, a patent on a gene’s cDNA monopolizes 

not only all of the factual information contained within the nucleotide sequences, but also all 

information extrapolated from the sequences. For example, the Myriad case was litigated 

because other parties sought to use the correlation between a mutation within the patented gene 

and the likelihood of developing breast cancer.155 Thus, the current genetic patent regime 

captures much more factual content than the proposed genetic copyright regime would. 

 

B. Genetic copyrights may not sufficiently incentivize innovators 

 Another major concern with a genetic copyright regime is that it may not sufficiently 

incentivize innovators. It could be argued that a description or annotation of a gene’s functions or 

structures is very similar to a scientific publication investigating a new gene. Scientific 

publications are already copyrighted today, and yet it seems that additional IP incentives (in the 

form of gene patents) are still needed. However, the proposed regime offers three answers for 

this concern. 

 One, a genetic copyright regime more equitably aligns innovator incentives. The primary 

value of 21st-century genetics is in gene annotations. A genetic patent does not capture this focus, 

which leads to misaligned incentives and a frequently bemoaned problem: the vast majority of 

genetic research is funded publicly, but the vast majority of genetic patents are held privately.156 

                                                            
155 See Ass'n for Molecular Pathology v. Myriad Genetics, Inc., 133 S. Ct. 2107, 2112-14 (2013). 
156 Scope and Cost of Gene Patenting in the United States, COUNCIL FOR RESPONSIBLE GENETICS, at 2-3 (2009), 
http://www.councilforresponsiblegenetics.org/pageDocuments/HSBKQ1R35A.pdf (last accessed Oct. 7, 2014) (The 
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Since gene patents do not protect information in of itself, a free-riding private company can 

peruse publicly-funded but largely-unprotected genetic insights, and pursue a patent on 

downstream market applications for the highest-valued genes.157 However, if the upstream 

genetic insights had been protectable, the private company would either had to pay royalties for 

its downstream use or derive those genetic insights through its own research. In either case, 

providing IP protection for information forces downstream market players to internalize the cost 

of upstream research. Therefore, a genetic copyright regime more equitably aligns innovator 

incentives. 

 Two, a genetic copyright regime is better able to logistically monetize IP. A genetic 

copyright is simply an arrangement of agreed-upon descriptors that describe a gene’s functions 

or structures; it could be just a sentence or two in length. A genetic copyright is thus compact 

and pithy, and not an article-length publication that investigates a gene. Due to this compact 

format, every reference to a gene description is a potential licensing trigger. Even with copyright 

defenses and exceptions, the abundance of situations in which a gene description is invoked 

accumulates ample royalties. Conversely, in a patent regime, only a physical use of the patented 

gene triggers royalties. Furthermore, as discussed previously, there is tremendous technical 

difficulties in policing physical gene use by others, whereas information technologies can police 

genetic copyright appropriation much more readily. Therefore, in terms of monetization, a 

genetic copyright’s copious licensing opportunities offset the partially-forgone patent monopoly. 

 Three, a genetic copyright regime better incentivizes improvement IP, which is utmost 

valuable to geneticists. Because of copyright’s idea-expression dichotomy and the fair use 

                                                                                                                                                                                                
Council for Responsible Genetics estimates that 67% of gene patents relating to human disease were funded 
publicly, and yet 63% of gene patents are assigned to private firms.). 
157 For example, the BRCA1 gene at issue in the Myriad litigation was discovered at UC Berkeley and University of 
Utah. The University of Utah scientists involved in annotating BRCA1 founded Myriad Genetics. 
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defense of transformative use, a genetic copyright permits others to utilize the IP and its 

underlying ideas to make improvements. While this may lower the IP owner’s exclusivity, the 

loss is more than offset by the value of discovering additional gene functions or structures. As 

discussed in Part III, a gene’s value increases synergistically with each additional known 

function: pharmaceutical companies prefer to invest in genes with more functions than in genes 

with less. Therefore, a genetic copyright regime’s lower exclusivity would not temper innovator 

incentives because of improvement IP’s tremendous value. 

  

C. A sui generis regime for genetic IP would be more optimal 

A final major argument against a genetic copyright regime is that genetic IP could be 

better protected sui generis because it does not fit neatly into any existing IP categories.158 

Genetic IP indeed has multifaceted features, which make the current gene patent regime 

problematic. The composition of matter constituting a gene and the information encoded within a 

gene are both important potential targets for IP protection. Like semiconductor mask works or 

ship hull designs, this tangible-intangible duality seems to call for a sui generis category to 

encompass both. However, a sui generis regime would not be optimal. 

Genetics-related innovations are very far-reaching and numerous, and all but one type 

can be easily categorized under traditional IP regimes. The proposed genetic copyright regime 

focuses on protecting information, which permits other IP regimes to complement with other 

specialized foci. Since a description or annotation of a gene’s functions or structures is clearly an 

                                                            
158 See, e.g., Dan Leskien & Michael Flitner, Intellectual Property Rights and Plant Genetic Resources: Options for 
a Sui Generis System, in ISSUES IN GENETIC RESOURCES 30 (Jan Engels ed., 1997) (arguing that for plant genetic 
resources, considerations like farmer’s rights and traditional resource use rights are not generally considered in 
traditional IP regimes but are very important when it comes to plant genetic resources, and thus only a sui generis 
system may be able to “compensate those who have been conserving plant genetic resources for the past centuries 
and thereby have contributed until now to the development of plant varieties”). 
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expression, the conveyed information is most appropriately protected through a copyright. 

Carving out this informational aspect of genetic IP for copyright allows other IP regimes to 

protect other aspects. For example, a gene that is a part of a medical diagnostic kit can have a 

genetic copyright to protect the gene and a patent to protect the kit methods. In software, such 

regime separation is common: the software code is protected by copyright and the software 

functional machine implementation is protected by patent. Separating the individual facets of 

genetics-related innovations, rather than pigeonholing the entire category under one sui generis 

regime, allows the most appropriate IP regime to protect each component of the innovation, 

which more effectively protects overall IP value. Therefore, paradoxically, a sui generis regime 

for genetics-related innovations would actually be overbroad and not provide efficient and 

precise protection for individual components of genetic innovations. 

 

CONCLUSION 

 There has been a fundamental shift in the genetic IP landscape over the last 15 years. The 

information contained in genes is now what is crucially valuable. The IP regime governing 

genetics should also shift towards a framework that aligns with this valuation. In this paper, I 

proposed a switch to a genetic copyright regime. Such a regime better captures the informational 

value behind genetic IP, which in turn improves innovator incentives. By protecting an 

arrangement of genetic vocabulary that describes or annotates a gene’s functions or structures, a 

genetic copyright regime can be implemented in a manner consistent with industry expectations. 

This proposed regime also offers greater societal access to the underlying genetic insights as well 

as the genes themselves. From these two fundamental advantages of a genetic copyright regime, 

I have discussed many additional benefits of a genetic copyright regime, such as access to the IP 
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for improvements, robust fair use exceptions, nuanced infringement adjudication standards, and 

significant economic savings. Furthermore, I utilized genetic IP’s parallels with the computer 

industry, which similarly faced a patent-or-software choice, to demonstrate a genetic copyright 

regime’s feasibility. Because of all these advantages, copyright better fits genes. 

 


