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Discovering and Patenting
Human Genes

GREGORY RADICK*

«T COMPARE THIS INFORMATION to the discovery of celestial galaxies. T would

I patent the moon!” Those are the words of the French geneticist Axel Kahn, on
learning, in the summer of 1991, about an attempt to patent DNA sequences for
molecules active in the human brain (quoted in Davies (2001) p. 62). Patents on
human genes were nothing new in 1991. Now, ten vears later, hundreds of partial
and complete human genes have been patented, with thousands of applications
awaiting judgement at patent offices around the world (see, e.g., “Patenting Life”
(2000); Regalado (2000) ). Yet the startled indignation that Kahn expressed has
proved hard to shake. In this chapter I aim not to dispel that indignation but to
diagnose one of its sources.

What follows is a preliminary study of the changing nature of gene discovery in
the age of gene patenting. I claim that Kahn’s remark resonates not because there
is something fundamentally amiss about the patenting of discovered genes, but
because gene discovery has changed in ways that have made it increasingly unlike
patent-worthy invention. In the first section of the chapter I motivate this claim by
way of some general reflections on embodied genes, patent lore and patent law.
The remainder of the chapter chronicles the events surrounding the discovery and
patenting of four human genes or parts of genes. The second section concerns the
gene for the human hormone erythropoeitin. This gene was discovered and
patented in the 1980s, and represents something of a parade case for the appro-
priateness of granting patents on human genes. Much less straightforward are the
cases discussed in the third and fourth sections. These concern, respectively, the
patent application that aroused Kahn’s indignation, and the subsequent discovery
and patenting of a gene for a human cell-surface receptor.

Note that Kahn’s remark dates from 1991, one year after the official launch of
the Human Genome Project, the large-scale, public initiative to map and sequence
all the genes in the human genome and in several non-human genomes. It is
widely acknowledged that the Human Genome Project accelerated the rate of gene
discovery, in large part by stimulating advances in the automation of the process
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of discovery. But, as we shall see, automation involved more than acceleration.
The conclusion I draw from the cases examined in the second, third and fourth
sections is that gene discovery after automation was not just a faster version of
what came before, but a different kind of activity altogether, with different, and
less plausible, claims to producing patentable results. I go on to qualify this con-
clusion in the fifth section, however, with a look at the mid-1990s discovery and
patenting of a breast cancer susceptibility gene. That discovery was made using
techniques from the pre-automation era, but the patent has proved highly con-
troversial nonetheless.

1. KAHN'S REMARK

Diverse anxieties cluster around human gene patenting. The commodification of
life; the commercialisation of scientific research; the chaos of litigation that can sti-
fle research; the chasm between patent-rich developed countries and gene-rich
developing countries: I shall touch on most of these in what follows. But my chief
concern is with the argument gestured toward in Kahn’s remark: that patents on
human genes are fundamentally amiss because genes, like moons and galaxies, are
not invented but discovered. It is natural enough to gloss this argument along the
following lines. The point of the patenting system, after all, is to spur technological
innovation. In exchange for putting in the time, money and labour needed to
invent something, and then making the design of the new invention public, an
inventor receives a right to prevent others from duplicating and profiting from
the invention for up to twenty years. Not all inventions merit a patent, of course.
The inventor must show that the invention is new, useful and, in the standard
phrase, “non-obvious”, that is, not just an obvious variation on the state of the art
(see, for example Zweiger (2001); Caulfield, Gold and Cho (2000); Black (1998)
and Eisenberg (1992) ).

The genes and associated proteins found in human or other bodies seem to fail
on all three counts. Far from being new, most have been around for millennia.
Bodies function by virtue of their genes, and in that sense genes are “useful”. But
we do not use embodied genes in anything like the way we use can-openers and
computers. As for “non-obviousness”, it is hard to know what it could mean in
this context. Of course, one could invent genes never found in bodies. Since the
early 1980s, it has been possible to combine the nucleotides that constitute genes
in new sequences in the laboratory. One might also use knowledge about discov-
ered genes to invent new, useful and non-obvious things, such as treatments for
diseases, or ways of generating treatments for diseases; and these inventions could
be patented. But not the genes themselves.

There is a time-honoured riposte. Genes in bodies are not, strictly speaking, the
objects that feature in patent applications. What are patented are genes isolated
from bodies, and genes just do not exist in isolation in nature, neither in their
entirety, nor in the pared-down forms that geneticists often create. When, through

Discovering and Patenting Human Genes 65

human ingenuity, a gene is isolated and purified thus for the first time, something
new and potentially useful and non-obvious is brought into being. To alter Kahn’s
remark a little, we should compare the discovery of a DNA sequence of a natural
gene to the discovery of the composition of a natural chemical in its pure state.
Patents have long been awarded to those who succeed at purifying natural chem-
icals; and, so the argument goes, patents on isolated genes are no different
(Haseltine (2000); Barton (1991); ¢f. Bobrow and Thomas (2001) ).

Something like this argument underwrites the willingness of patent examiners,
from the 1980s onwards, to approve patents on naturally occurring human genes.
I raise the argument now to put it to one side. Not because it is invalid, but, on the
contrary, because it suggests that human gene patents per se are not ruled out in
advance as incompatible with common assumptions about the patent system and
its purpose. This abstract lesson takes concrete form, up to a point, in the follow-
ing section, about the gene for the human hormone erythropoeitin (EPO). If ever
a gene discovery deserved a patent of some kind, this was it. “Up to a point”, I say,
because the real-life patent has remained under constant legal challenge. Never
mind: what interests me is the conceptual contour of the discovery, not the con-
tested details of the patent application made in its wake.

2. PATENTING EPO

The patent for the gene encoding EPO was one of the earliest patents on a human
gene. Long known to stimulate the production of red blood cells, EPO has had a
bad press of late, due to its growing popularity among athletes. Some of them take
the genetically engineered version of the hormone to boost performance, since red
blood cells transport oxygen to energy-needy tissues throughout the body, and
more red blood cells make for greater endurance. Widespread use of engineered
EPO among cyclists in the 1998 Tour de France created a scandal. At the start of
the 2000 Olympic Games, new blood and urine tests forced the withdrawal of a
large number of EPO-enhanced competitors (Campbell (2000) ).

But before engineered EPO became the bane of the sports establishment, it was
hailed as a medical boon. In adult humans, EPO is made in the kidneys. When
these are damaged, anaemia often results, because poorly functioning kidneys
make too little EPO to sustain production of red blood cells at high enough levels.
Too fatigued to work or do much else, patients already encumbered with lifelong
dialysis had turned to periodic blood transfusions and other treatments for relief.
The gains were modest, the risks associated with blood-borne diseases significant.
Then, in the mid-1980s, the American biotech firm Amgen began clinical trials of
engineered EPO, bringing it to market in 1989. Engineered EPO has since become
a drug on which millions depend. It has also made a fortune for Amgen, whose sci-
entists worked out how to make it, and whose managers, by securing and defend-
ing a patent on the human EPO gene, worked out how to monopolise it. Though
far from uncontentious, the Amgen patent on the gene for EPO is nevertheless



