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Man, as two handed manipulator. . . has projected himself outward upon his surroundings in a way
impossible to other creatures... since the first ... man-ape hefted a stone in his hand ... [His]
creations. . . ride in the skies and the sea's depths; he has hurled a great fragment of metal at the
moon. . . he once feared. He holds the heat of suns within his hands. . . .

"Natural" is a magician's word. . .. Perbaps there may come to us in some . . . moment, a ghostly
sense that an invisible doorway has opened. . . which, widening out, will take man beyond the nature
he knows.

Loren Eisley, How natural is "natural,"11u! Star Thrower, pp. 282-283, 296,1977.

The atmosphere of the "Front": it was . . . from having plunged into that atmosphere. . . that I ceased
to notice any break (if not any difference) between. . . "natural" and "artificial." . . . It was not merely
that I [saw] the organic unity of the living membrane [that] is stretched like a film over the . . . surface
of the star which holds us . . . [A)n ultimate envelope was. . . becom[ing] apparent to me. . . . This
envelope was not only conscious but thinking. . . .

Pierre Teilhard de Chardin, The heart of matter, The Heart of Matter, pp. 31-32 (Rene Hague trans.,
1978).

I. INTRODUCTION

When TeiIhard and Loren Eisley penned these words, humans stood at the threshold of a new
era of biotechnology that bas taken him or her "beyond the nature that he knows" in a way
perbaps no other technology has. Indeed, this most recent voyage-into the vast inner space of
the cell's depths-epitomizes the ironic conception of our essential nature as artifice: A power
to reshape the "natural" world. which itself is the product of nature.



In a broader sense, biotechnology bas been with us ever since farmers first began
"artificially" selecting and breeding plants and animals, and bakers and brewers harnessed a
microorganisms-yeast-in their craft [1]. Only in the last two decades. however. bas it been
possible to operate directly on the heart of biological matter, transcending the reproductive
barrier between species. and creating entirely new life forms that either would be impossible  to
bring about through breeding 01' would take many generations, and much trial and error, to
develop [2].

As the other chapters in this book vividly detail. this development bas bad particular signifi-
cance for agriculture. Indeed. the advent of recombinant DNA technology heralded a second.
more radical Green Revolution of Plants. animals, and microorganisms engineered to defeat
disease, pests,. and harsh conditions. or  to yield more and better produce with reduced inputs.
without the adverse effect on health and the environment associated with the rise of mecha-
nization in the 1930s and agricultural chemistry in the 1950s [3].

Because of the enormous effort so often required to advance "science and the useful arts:' it
is essential, if such advances are to be made, that inventors have some way of preventing others
from unjustly reaping the fiuit of their labor. Intellectual property [4] law provides that mecha-
nism by allowing those who can demonstrate true invention a temporary legal monopoly on its
commercial exploitation (if not its very use) [5]. Not surprisingly, biotechnology companies,
many of which have little capital beyond their know-how, consider intellectual property
protection as the very "lifeblood" of their industry [6].

The patent law, however, was cast in the crucible of the Industrial Revolution. Biological
matter did not fit comfortably into its categories. Substantial change was required to accom-
modate the major biotechnical advances that span this century-whether by legislative or judi-
cial fiat or some combination of the two [7]. The recently completed process of adaptation was
not easy. Legal change generally lagged years behind the major technical advances. It also was
not without controversy. There bas been considerable political opposition. for example, to the
most recent move to allow patents on genetically engineered animals [8]. In addition, extend-
ing full patent protection to living things, by some lights, poses a danger of overprotection by
denying subsequent innovators the use of genetic material to make further advances, thereby
robbing the storehouse of knowledge of "some of the basic tools of scientific and technological
work" [9]. This concern contributed to the development of two rival approaches to protecting
new plant varieties intemationally-patents and the somewhat less protective plant variety
certificates [10].

The rest of this chapter describes in greater detail the evolution and current state of the three
different forms of intellectual property rights that can be acquired in biological subject matter.
with primary reference to U.S. law to illustrate the basic concepts. The United States is one of
the only countries that offers all three, yet otherwise, it is fairly typical of the regimen that
obtains in the 100-odd countries that have signed the long-awaited Uruguay Round Agreement
on Trade-Related Aspects of Intellectual Property Rights (the TRIPS Agreement) [11].

II. THE U.S. LEGAL REGIMEN

Under current law, it is possible to obtain a U.S. Patent on any sort of "artificial" life-from
cells and plant parts to microorganisms. plants. and animals (except human beings) [12].
Indeed, the developer of a new plant variety may obtain either a patent, or a specialized plant
patent. or a patent-like. "plant variety certificate." This scheme comports with the TRIPS
Agreement, which allows, but does not require. member states to "exclude from patentability
. . . plants and animals other than micro-organisms." as long as they "provide for the protection
of plant varieties either by patents or by an effective sui generis system or by any combination
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