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FIGURE 1-2 The Separation of Powers/ Checks and Balances

The president can veto congressional
legislation.

Legislative
Branch

The Congress _
House : gt . )
Senate Congress approves presidential

appointments and controls the bud-
get. It can pass laws over the presi-
dent’s veto and impeach and remove
the president from office.

Executive Branch

The President

Executive office of
the president;
executive and

cabinet departments;
independent government
agencies

The Senate confirms the president’s The Court can declare presidential acts
unconstitutional.

appointments.
Congress can impeach and remove judges

from office.

Judicial Branch

The Supreme Court
of the United States

Circuit Courts of Appeals

The Court can declare laws District Courts
unconstitutional, m

The president appoints
judges.

source: Janet A, Flammang et al., American Politics in o Changing Warld (Pacific Grove, Calif.: Brooks/Cole, 1990), 41.
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Marbury v. Madison (1803)

"It is emphatically the province
and duty of the judicial department
to say what the law is_Those who
apply the rule to particular cases,

HMMLOLHM
interpret that rule. If two laws
conflict with each other, the courts

must decide on the operation of
each.”

— Chief Justice John Marshall

TUBICIAL REUIEW AOT +W CONSTITUT 0

So if a law be in opposition to the constitution: if both the law and the constitution apply to a particular case, so that
the court must either decide that case conformably to the law, disregarding the constitution; or conformably to the
constitution, disreqardina the law: the court must determine which of these conflicting rules governs the case. This is

of the very essence of judicial duty.
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Uncensored exchange of scientific results

Journal Editors and Authors Group*

he process of scientilic publica-
tion, through which new find-
ings are reviewed flor quality
and then presented to the rest
of the scientific community and the pub-
lic, is a vital element in our national
life. New discoveries reported in re-
search papers have helped improve the
human condition in myriad ways: pro-
tecting public health, multiplying agri-
cultural yields, fostering technological
development and economic growth, and
enhancing global stability and security.
Bul new science, as we know, may
sometimes have costs as well as benefits.
'['he rospect that weapons of mass dL-

haﬂ 5
pc*ir on & f..ptL,m er 11,
Tocus on nucléar pro
stranger to physics community, has
heen with vs for many years. Bul the
events of September 11 brought a new
understanding of the urgency of dealing
with terrorism. And the subsequent
harmful use of infectious agents brought
a ncW Sel ol 18sues to the life sciences.
As a result, questions have been asked
by the scientists themselves and by some
political leaders about the possibility
that new information published in re-
scarch journals might give aid to thosc
wilh malevolent ends.

Journals that dealt especially with mi-
crobiology, infectious agents, public™
| ; plant and agricultural sys-
some others, and have attempted to deal
with them. The American Society lor
Microbiology (ASM), in particular,
urged the National Academy of Sciences
L take an active role in organizing a
meeting of publishers, scientists, security
experts, and government officials to ex-
plore the issues and discuss what steps
might be taken to resolve them. In a
one-day workshop at the Academy in
Washington, DC, cohosted by the Cen-
ter for Strategic and International Stud-
ies on January 9, 2003, an open forum
was held for that purpose. A day later, a
group of journal editors, augmented by

1464 | PMAS | February 18,2003 | wol 100 |

scientist-authors, government officials,
and others, held a separate meeting de-
signed to explore passible approaches.

What follows reflects some outcomes
af that preliminary discussion. Funda-
mental is a view, shared by nearly all,
that there is information that, although
we cannot now capture it with lists or
definitions, presents enough risk of use
by terrorists that it should not he pub-
lished. How and by what processes it
might be identified will continue o
challenge us, because, as all present ac-
knowledged, it is also true that open
publication brings benefits not only to
public health but also to efforts o com-
bat terrorism.

The statements follow:

FIRST: The scientilic information pub-
lished in peer-reviewed research jour-
nals carries special status and confers
unigue responsibilities on editors and
authors. We must protect the integrity
ol the scientific process by publishing
manuscripts of high quality, in sufficient
detail 1o permit rupwduul:uhly _'\_N_lm

st

_Lun.g.bm.d:[ﬂnsﬁ.sxsi.:ms.
SECOND: \Eg_mngn.l.zc_tha.l..:hc

prospect ol bioterpor 1 it-

i{gguaugzmuham.thal
abuse of published information, but also

rCCOEnts carch m the very same
fields will be critical to society in meet-
ing the challenges of defense. We are
committed to dealing responsibly and
effectively with safety and security issues
that may be raised by papers submitted
for publication, and to increasing our
capacft}f to identify such issues as they
dTIsE.

THIRD: Scigntists and thcis-joums

ps- Juumals in disci-
plines that have attracted numbers of
such papers have already devised proce-

no_4

dures that might be employed as models
in considering process design. Some of
us represent some of those journals;
others among us are committed to the
timely implementation of such pro-
cesses, about which we will notify our
readers and authors,

% FOURTH: We recognize that on oc-

Casion an LdJT:O]‘ may conci dt‘_ “h“ |||(.',
| ation quiwgigh

mﬂdlflui or nul he puhhshed Scientific

ormatio ommunicated by
othcr means: seminars, meetings, clec-
tronic posting, etc. Journals and scien-
tific societies can play an important role
in encouraging investigators to commu-
nicaie results of research in ways that
maximize public benefits and minimize
risks of misusc.

*Graup members: Ronabd Atlas, President, ASM, and Editor,
CRC Crifical Reviews in Microbiology, Philip Campbell,
Editor, Nature; Nicholas B, Cozzarelll, Editar, PNAS; Greg
curfrman, Deputy Editor, New England fournal of Meeli-
cine; Lynn Enquist, Editor, Journal of Virology, Gerald
Fink, Massachusetts Institute of Technology; Annette
Flanagin, Managing Senior Editor, Journal af the Ameri-
can Medical Assocfation, and Pretident, Coundil of Sdence
Editors; lacqueline Fletcher, President, American Phyta
pathologleal Socety, Elizabeth George, Program Man-
ager, National Nudear Security Administration, Depart-
ment of Energy; Gordon Hammes, Editar, Blachemistry;
David Heyman, Senlor Fellow and Director of Science and
Security Initiatives, Center for Strategic and International
Studies; Thomas Inglesby, Editor, Siosecurity and Bioter
ratsey, Samuel Kaplan, Chair, ASM Publications Board:
Danald Kennedy, Editor, Science; Judith Rrug, Director,
Office for Intellectual Freedom, American Library Associ-
atlon; Rachel E. Levinson, Asslstant Director for Life Sci-
ances, Office of Sdence and Tedhnology Policy; Emilie
Marcus, Editar, Newron; Henry Metzger, National Institute
of Arthritis and Musculoskebetal and Skin Diseases, Na-
tisnal Institutes of Health; Stephen 5 Morse, Columbla
University; Alison O°Brien, Editor, infection and immunity;
Andrew Onderdonk, Editor, Journal af Climical Microbiol
o)y George Poste, Chief Executive Officer, Health Tech
nalegy Netwerks; Beatrico Renault, Editor, Mature AMedi-
cine; Robert Rich, Editor, foumal of immunclogy: Ariella
Rosengard, University of Pennsylvania Steven Salzburg,
The Institute for Gename Research; Mary Scanlan, Direc-
tor, Publishing Operations, American Chemlcal Soclaty;
Thomas Shenk, President Elect, ASM, and Past Editor, faur-
nal of Wiralogy, Herbert Tabor, Editor, Journal of Biolog-
Teal Chamistry; Harold Varmus, Mamarial Slean-Kettering
Cancer Canter; Eckard Wimmer, State Univessity of New
York at Stony Brook! Relth Yamamota, Editor, Maolecular
Biology of the Call.
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PNAS policy on publication of sensitive material in the

life sciences

n January 9, 2003, theNa-

Lio cade dences
O NAS) and the Center for
traiegic and International

Studies (CSIS) cosponsored 3 public
meeting with th i ‘o
brmg together scientists and policy-
makers to discuss whether current publi-
cation policies and practices
SC C
d tre ol sensitive’ inform
isuse it.” Several
journals, including P , had already
developed procedures in this regard.
Participants in the January meeting
discussed three recent papers (1-3) that
some felt might benefit bioterrorists
and therefore should have been modi-
fied or not published at all. Two of the
papers were “Chemical Synthesis of Polio-
virus ¢DNA: Generation of |nl§ccu{ms
Jirus in (A Absence of Natural Ten

Virus 1in the Absence of Nartral Tem-

prate™ 2y and H_

Interleukin-4 by a !
Fetromelia Virus su 55 ic
Cienetic Resistance (o Mousc%x“ (3).
The third paper in question, “Vari
Virus Immune Evasi i

Human Complement” (17, was pu
ished last fall in PNAS. At that time,
PNAS had no formal screening mecha-
nism for identifying potentially sensitive
information in submitted manuscripts. A
retrospective analysis of the handling of
this paper showed, however, that despite
the absence of formal protocols to do

s0, the rewiew process.had screened for

potentially sensitive information. First, J& manuscript gn_how tomake Bacilliean- ”

\ v called atiention to
the sensitive nature of the work in her
cover letter. Second, the NAS member
who edited the paper and the two refer-
ces also gave thoughtful consideration
1o potential bioterrorism implications,

hu cyicwe Is

clearly outweighed the potantial for
misuse, Finally, PNAS published a com-
mentary on the paper that dealt directly

1. Rosengard, A. M., Liu, Y., Nig, . & Jimenez,
R (2002) Proc. Natl, Acad, Sci. U'SA 99, BSOS -
Ba13.

2 Cello, L, Paul, A. V., & Wimmer, E, (2002)

www . pnas.org fogl/dol/ 10,1073 /pnas. 0630514100

with the security concerns and also ¢on-
cluded that publication of the paper was
desirable (4),

Thus, issues related to potentially sen-
sitive information were handled natu-
rally, effectively, and responsibly by all
concerned. Although the peer review
process worked well on its own, in this
case, | felt that an articulated and uni-
form practice should be established. In
November 2002, T asked the PNAS Edi-
torial Board to watch for papers that
i ki :||n‘.:_'-.m||_
enters for Disease Conirol's calegory
A list (www.bt.cde.gov/agent/
agentlist.asp) that might risk. In
addition, our editonial office staff was
asked to flag such papers before sending
them to the Board. Over the last 2
months, we have flagged 20 papers, less
than 1% of all submitted manuscripts.
In all cases, the Board recommended no
changes in normal editorial practices,
and PNAS did not ask any of these au-
thors to modify their papers. Their pub-
lication was not delayed,

PNAS policy on the publication of
sensitive information is a work in

progress. What would trigger a o t
e for a w

tainly a cookbook reciﬁ CUPON
would not be permitied. Ths is, how-

ever, not a very uscful example, because
it is highly unlikely that such a paper
would pass peer review, solely on scien-
tific grounds. Predetermining cxactly
whalt types of submission would not be
published is nearly impossible. Consider,
however, the hypothetical example of a

racts ciprofloxacin-resi t. Because
we have [or decades how to
make bacleria resistant to this drug, the
science behind the paper would seem
routing, and the potential for misuse
might be argued to preclude publication:
But, because the United States is now
using ciprofloxacin prophylactically for
possible cases of anthrax, it is imperative
that we understand the properties of

Seeence 297, 1016-1018.

3. Jackson, R. 1, Ramsay, A, 1., Christensen, O D,
Beaton, 8., Hall, D. F. & Ramshaw, L A (2001)
L. Virol, 75, 1205-1210.

PNAS | February 18, 2003 |

resistant strains of B anthraciy that are
likely to arise spontancously. Therefore,
depending on the nature of the science
presented, a_paper §;gggilg;g ,ﬂglibiolic
resistance in anthrax could be suitable
I g ny work of value to
terroris i G In ¢coun-
Lering terrorism,

nists involved in the publica-
tion of the three papers called into
guestion agree that publication of these
papers was justified, PNAS Board mem-
ber John Coffin put it succinctly:

While these papers might be of
theoretical value to terrorists, they
do not point the way toward the
manulacture of instruments of terror-
ism in any specific way, and their
publication is likely to be of much
ter value in advancing o

o ]

vant agenis.

One goal of the NAS/CSIS meeting
was 1o start a dialogue between the life
scicnces and national security communi-
ties that might eventually lead to the
development of a common set of publi-
cation policies for journals in the life
sciences. Accordingly, the following day,
publishers, editors, and scientist-authors
comvened to determine what, if any, for-
mal policy could be articulated. The fol-
lowing cditorial is the result (5). This
will also be published in Science and
Natture.

We must all recognize that protecting
our world against both intentional acts
of bioterrorism and the scourge of infec-
tious diseases will depend on the effec-
tive commumnication of the science that
we need for our common defense. Al
the same time, PNAS will continue to
monitor submitted papers for material
that may be deemed inappropriate and
that could, if published, compromise the
public welfare. We also urge authors
M) 118] i LOr-

Nicholas R. Cozzarelli, Editor-in-Chief
4. Lachmann, P. 1, (2002) Proc. Mot Acad. Sei. US4
99, 346]1-8462

3. Jowrnal Editors and Authors Group (2003) Proc.
Nat, Acad. Sci. USA 100, 1464,
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BIOLOGICAL CONTAINMENT (FOR E. COLI HOST SYSTEMS ONLY) ]
EK1 EK 2 EK3
DNA from nonpathogenic prokaryotes that
naturally exchange genes with £, col/
Flasmid or bacteriophage DNA from host
o |cells thal naturally exchange genes with
E coll. (I plasmid or bacteriophage
genome contains harmiul genes or If
DMNA segmant is less than 99 percent
pure and characterized, higher levels of
containmeant are required.)
DMA from embryaonic or germ-line cells of | DNA from nonembryonic cold-blooded
cold-blooded vertebrates vertebrates
DNA from other cold-blooded animals and | DNA from maderate-risk pathagenic
lower eukaryotes (except insects prokaryotes that naturally exchange
maintained in the laboratory for fewer genes with E. coll
than 10 generations)
DMA from nonpathogenic prokaryotes that
DNA from plants (except plants containing | do not naturally exchange geness
known pathogens or producing known with E. colf
foxins)
g DMNA from plant viruses
E DMA from low-risk pathogenic prokaryotes Oganelie BNA from primates. (Far
% that naturally exchange genes with E. coli organelle DA that 1s less than 59 parcent
= Organelle DNA fram nonprimate PG o 8 Saniameva
' b eukaryotes. [For organelle DMA that is are required )
= - 4 - ‘e als
Q| |less than 09 percent gure higher 1evels Of | pigqryq or bateriophage DA from host
-_t| cells that do not naturally a:;chan_ga
5] genes with £, coli. {If thare is a risk that
) recombinant will increase pathogenicity
E or ecological patential of host, higher
o levels of containment are required, )
‘ ONA fram nonpathogenic prokaryotes DMA from embryonic primate-tissue or DNA from nonembryonic primate tissue
thal do not naturally exchange genes germ-line cells
with E. eoli DNA from animal viruses (if cloned DNA
DMA from other mammalian cells contains harmiul genes)
DMA from plant viruses
DNA from birds
Plasmid or bacteriophage DNA from host
m | celis that do not naturally exchange genes | DNA from embryonic, nonembryonic or
S| with £ coli. {If there is a risk thal germ-line vartebrate cells {if vertebrate
racombinant will increase pathogenicity or | produces a toxin)
ecological potential of host, higher levels
of cantainmen! are required. ), DNA from moderate-risk pathogenic
prokaryotes that do not naturally exchange
genes with £ coli
DMA from animal viruses (if cloned DMA
dees not contain harmitul genes)
DNA from nonembryonic primate tissue
o DNA from animal viruses (il clenad DNA
contains harmiful genes)

"SHOTGUN" EXPERIMENTS USING E. COLI K-12 OR ITS DERIV- EXPERIMENTS IN WHICH PURE. CHARACTERIZED FOREIGH
ATIVES AS THE HOST CELL AND PLASMIDS, BACTERIOPHAGES GENES CARRIED BY PLASMIDS, BACTERIOPHAGES OR OTHER
JR OTHER VIRUSES AS THE CLONING VECTORS VIAUSES ARE CLONED IN E COLJ ¥-12 OR ITS DERIVATIVES
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Ch. 8 GENETIC TESTING & REPRODUCTION 283

the state has a legitimate concern. Research may be restricted, for
example, to protect the subject’s right to autonomy and welfare by
requiring informed, free and competent consent.

* % %

WouLp A Ban On Cronmg InFringE UpoN THE
Ricur To Make RerropucTIVE DECISIONS?

A variety of personal desires may motivate people to utilize cloning.
The NBAC (National Bioethics Advisory Commission) report suggests it
would be “understandable, or even, as some have argued desirable,” to
create a child from one adult if both members of the couple have a lethal
recessive gene; from a dying infant if his father is dead and the mother
wants an offspring from her late husband; or from a terminally ill child
to create a bone marrow donor.

& B K

The right to make decisions about whether or not te bear children is
constitutionally protected under the constitutional right to privacy and
the constitutional right to liberty. The Supreme Court in 1992 reaffirm-
ed the “‘recognized protection accorded to liberty relating to intimate
relationships, the family, and decisions about whether or not to beget or
bear a child.” Early decisions protected a married couple’s right to
privacy to make procreative decisions, but later decisions focused on
individuals’ rights as well: “‘If the right of privacy ‘means anything, it is
the.right, of the individualymarried or single; to-be free from unwarrant-
ed governmental intrusion into matters so fundamentally affecting a
person as the decision whether to bear or beget a child,”

A federal district court has indicated that the right to make procrea-
tive decisions encompasses the right of an infertile couple to undergo
medically-assisted reproduction, including in vitro fertilization and the
use of a donated embryo. Lifehez v. Hartigan (735 F.Supp. 1361 (N.D: Hl.
1990Y] held that a ban on research on fetuses was unconstitutional not
oniy heeause it was impermissibly vague, but also because it impermissi-
bly infringed upon a woman’s fundamental right to privacy. Although
the Nlinois statute banning embryo and fetal research at issue in the
case permitted in vitro fertilization, it did not allow embryo donation,
embryo freezing, or experimental prenatal diagnostic procedures. The
court stated: “It takes no great leap of logic to see that within the cluster
of constitutionally protected choices that includes the right to have
access to contraceptives, there must be included within that cluster the
right to submit to a medical procedure that may bring about, rather than
prevent, pregnancy.”

= & %

However, cloning is too qualitatively different from normal repro-
duction and from the types of assisted reproduction protected by the
Lifchez case to simply assume the same Constitutional protections apply.

&)
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284 MEDICAL APPLICATIONS OF GENETICS Pt. II1

As George Annas suggests, “[t]his change in kind in the fundamental
way in which humans can ‘reproduce’ represents such a challenge to
human dignity and the potential devaluation of human life (even com-
paring the ‘original’ to the ‘copy’ in terms of which is to be more valued)
that even the search for an analogy has come up empty handed.”

Cloning is not a process of genetic mix, but of genetic duplication. In
even the most high-tech reproductive technologies available, a mix of
genes occurs to create an individual with a genotype that has never
before existed on earth. Even in the case of twins, their futures are
unknown and the distinction between the offspring and their parents is
acknowledged. In the case of cloning, however, the genotype in question
has already existed. Even though it is clear that a clone will develop into
a person with different traits because of different social, environmental,
and generational influences, there is strong speculation that the fact that
he or she has a genotype that already existed will affect how the
resulting clone is treated by himself, his family, and social institutions.

Just as in the scientific inquiry context, evenmifsasfundaments
constitutional right to ¢lone were recognized;any legislation that would
infringe unduly upon this right would be permissible if it were narrowly
tailored to further a compelling state interest.y
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States with existing statutes regarding human cloning

State Reproductive Cloning Forbidden?| Therapeutic Cloning Forbidden?
Arkansas Yes Yes
California Yes No (state funds allocated)
Iowa Yes Yes
Michigan © Yes Yes
Missouri No, but state funding forbidden No
New Jersey Yes No
North Dakota Yes Yes
Rhode Island Yes No
South Dakota Yes Yes
Virginia Yes Law unclear

Cha t

/.7/ /F-?r;l&c!%’ﬂé Céﬂ/n} 4/".!

8% Succes / ,7//




/"j\

N %e(léc /u( ﬁ"d/—u 7}

lhg Dlypy O4r
@4—;04“7




u

/0'4 71!"7 7%" 4/74=7‘ /4’;4/-—

Jerence i Cok ars o

Ul & Bacer Dane i
/J 7;?WJ'[-.}£‘_‘/ /h"é

G4 s iness




Cohen, - £ o Kecon /m'-mi
VA Patent

(1of1)
United States Patent 4,237,224
Cohen, etal December 2, 1980

Process for producing biologically functional molecular chimeras
Abstract

Method and compositions are provided for replication and expression of exogenous genes in microorganisms.
Plasmids or virus DNA are cleaved to provide linear DNA having ligatable termini to which is inserted a gene
having complementary termini, to provide a biologically functional replicon with a desired phenotypical
property. The replicon is inserted into a microorganism cell by transformation. Isolation of the transformants

avides cells for replication and expression of the DNA molecules present in the modified plasmid. The

.thod provides a convenient and efficient way to introduce genetic capability into microorganisms for the
production of nucleic acids and proteins, such as medically or commercially useful enzymes, which may have
direct usefulness, or may find expression in the production of drugs, such as hormones, antibiotics, or the like,
fixation of nitrogen, fermentation, utilization of specific feedstocks, or the like.

Inventors: Cohen; Stanley N. (Portola Valley, CA); Boyer; Herbert W. (Mill Valley, CA)
Assignee: Board of Trustees of the Leland Stanford Jr. University (Stanford, CA)
Appl. No.: 001021

Filed: January 4, 1979

Current U.S. Class: 435/69.1; 435/69.2; 435/69.3; 435!69.4: 435/69.5; 435/69.51;
435/69.52; 435/69.6; 435/91.1; 435/91.4; 435/91.41; 435/183;

435/207, 435/212; 435/231; 435/252.33; 435/320.1; 435/820;

435/849:; 530/311; 530/397; 530/399; 530/808; 536/23.1

Intern'l Class: C12P 021/00
Field of Search: 195/1,28 N,28 R,112,78,79 435/68,172,231,183
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United States Patent [
Chakrabarty

(1 4,259 444
5] Mar. 31, 1981

[54] MICROORGANISMS HAVING MULTIPLE
COMPATIBLE DEGRADATIVE
ENERGY-GENERATING PLASMIDS AND

PREPARATION THEREOF
[75] Inventor: Ananda M. Chakrabarty, Latham,
N.Y.

[73] Assignee:  General Electric Company,

Schenectady, N.Y,
[21] Appl. No.: 260,563

(22] Filed: Jun, 7, 1972
B WO imsisanisig .. C12N 15/00
- S T o M ... 435/172; 435/253;

435/264, 435/281; 435/820; 435/375: 435,877

[58] Field of Search ............... 195/28 R, 1, 3 H, 1R,
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Primary Examiner—R. B. Penland

Attorney, Agent, or Firm—ILeo L MaLossi; James C.
Davis, Jr.

[57] ABSTRACT

Unique microorganisms have been developed by the
application of genetic engineering techniques. These
microorganisms contain at least two stable (compatible)
energy-generating plasmids, these plasmids specifying
separale degradative pathways. The techniques for
preparing such multi-plasmid strains from bacteria of
the genus Pseudomonas are described. Living cultures
of two strains of Pseudomonas (P. aeruginosa [NRRL
B-5472] and P. putida [NRRL B-5473]) have been de-
posited with the United States Department of Agricul-
ture, Agricultural Research Service, Northern Markct-
ing and Nutrient Research Division, Pecria, Ill. The P
aeruginosa NRRL B-5472 was derived from Pseudono-
nas aeruginosa strain lc by the genetic transfer thereto,
and containment therein, of camphor, octane, salicylate
and naphthalene degradative pathways in the form of
plasmids. The P. putida NRRL B-5473 was derived
from Pseudomonas putida strain PpG1 by genetic trans-
fer thereto, and containment therein, of camphor, sali-
cylate and naphthalene degradative pathways and drug
resistance factor RP-1, all in the form of plasmids.

18 Claims, 2 Drawing Figures
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Bayer Cropscience, Max Planck Society, Monsanto Company Resolve Agrobacterium Patent Dispute

ST. LOUIS (February 4, 2005) - Bayer CropScience, based in Monheim, the Max Planck Society and their
affiliate Garching Innovation GmbH, both based in Munich, and Monsanto Company announced today that they
have reached an agreement that resolves long-standing patent interference or other proceedings in different
countries involving the use of Agrobacterium-mediated transformation to Create transgenic crops. Agrobacterium
transformation technology allows scientists to transfer DNA to plant cells,

exclusive licenses related to the development, use and sale of transgenic crops. Monsanto will also pravide Max
Planck Society with a license in the United States for research purposes.

Additional details of the agreement were not disclosed.

“This agreement secures freedom for the involved parties in the field of Agrobacterium-mediated transformation
technology, thereby ensuring present and future market access for their respective technologies in the United
States and Canada,” said Dr, Bernward Garthoff, member of the Bayer CropScience Board of Management,
responsible for R&D,

“This is a positive development for agricultural biotechnology as a whole,” said Robert T, Fraley, Ph.D.,
Executive Vice President and Chief Technology Officer for Monsanto. “Through the agreement, the parties
recognize the global contributions of the Max Planck and Monsanto scientists who invented this technology. This
agreement enables their respective agricultural innovations to reach consumers and farmers without hindrance.”

Bayer CropScience, a subsidiary of Bayer AG with annual sales of about EUR 5.8 billion (2003), is one of the
world's leading innovative crop science companies in the areas of crop protection, non-agricultural pest control,
seeds and plant biotechnology. The company offers an outstanding range of products and extensive service
backup for modern, sustainable agriculture and for non-agricultural applications. Bayer CropScience has a
global workforce of about 19,000 and is represented in more than 120 countries, ensuring proximity to dealers
and consumers. Further information is available at www.bayercropscience.com.

Max Planck Society for the Advancement of Science, one of Germany's largest non-profit research
organizations, comprises 78 individual institutes, each of which conducts research in areas of the natural
sciences and the humanities. As the technology transfer agency for the Max Planck Society, Garching Innovation
GmbH fosters and manages the commercialization of inventions and know-how discovered or created at Max
Planck institutes. Further information is available at www.mpg.de.

Monsanto Company (NYSE: MON) is a leading provider of technology-based solutions and agricultural products
that improve farm productivity. For more information on Monsanto, see: www.monsanto.com.
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[22] Filed: Oct, 25, 1985

Related U.S. Application Data

[63] Continuation-in-part of Ser. No. 716,975, Mar. 28,
1985, abandoned.

[51] Int.Clt ... C1ZP 19/34; CI2N 15/00;
CI2N 1/00; CO7H 21/04; COTH 21,02

[52] US. QL conscssinssinnsnnens 435/915 435/177.3:
435/317; 536/27; 536/28; 536,/29; 935/17;
935/18; 935/16

[38] TField of Search .......coev........ 435791, 172.3, 317
336/27, 28, 29; 935/17, 18
[56] References Cited
PUBLICATIONS

Gaubatz et al, “Strategies for Constructing Comple-

mentary DNA for Cloning”, J. Theor. Biol. 95: 679
(1982).

Caton and Robertson, Nucleic Acids Research, vol. 7,
pp. 1445-1456 (1979).

Rassi et al, L Biol Chem., 257, 9226-9229 (1982),

FPrimary Examiner—James Martinell
Attarney, Agent, or Firm—Janet E, Hasak: Albert P.
Halluin

[57] ABSTRACT

The present invention is directed to a process for ampli-
fying any desired specific nucleic acid sequence con-
tained in a nucleic acid or mixture thereof. The process
comprises treating separate complementary strands of
the nucleic acid with a molar excess of two oligonucleo-
tide primers, and extending the primers to form comple-
mentary primer extension products which act as tem-
plates for synthesizing the desired nucleic acid se-
quence. The steps of the reaction may be carried out
stepwise or simultaneously and can be repeated as often
as desired.

21 Claims, 12 Drawing Figures
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What Are Patents, Trademarks, Servicemarks, and Copyrights?

(Excerpted from General Information Concerning Patents print brochure)

Some people confuse patents, copyrights, and frademarks. Although there may be some similarities among these kinds of intellectual property
proiection, they are different and serve different purposes.

hat Is a Patent?

alent for an invention is the grant of g properly fehldo the inventor, issued by the Patent and Trademark Office. The term of a new patent is 20
vears from the date on which the application for the patent was filed in the United States or, in special cases, from the date an earlier related application
was filed, subject to the payment of maintenance fees. LS patent grants are effective only within the US, US territories, and US possessions.

The right conferred by the patent grant is, in the language of the statute and of the grant itself, “the right to exclude o

offering { of “importing” the invention into il tates, What 1s granted s e right lo
make, use, offer for sale, sell or import, but the right Lo exclude others Irom making, Using, OIErng 107 sale, ng or importing the invention.

What Is a Trademark or Servicemark?

which is used in trade with goods o ]
£o0ds of nihc;-;. servicemark is the same as a trademark except that it identifies and distinguishes The Source of @ service rather than a pr
terms "trademark” and "mark" are commonly used to refer (o both trademarks and servicemarks.

A trademark 15 a word, name. sy,

Trade : ; ; [ i
selling the same goods or services under a clearly different mark. Trademarks which are used in interstate or [oreign commerce may be registered with
the Patent and Trademark Office. The registration procedure for trademarks and general information concerning trademarks is deseribed in a separate
pamphlet entitled "Basic Facts about Trademarks",

What Is a Copyright?

5

copyright 152
other 1ntellectual works, both published and unpu

l;cEmduce EE :EEEEEW lg prepare dcr|\=ati1lfc works
copynighted wc i or to display the copynghied work

The copyright protects the form of expression rather than the subject matter of the writing. For example, a description of a machine could be
copyrighted, but this would only prevent others from copying the description; it would not prevent others from writing a description of their own or
from making and using the machine. Copyrights are registered by the 1 i

TRAAe JSecre F - /#U'g;‘ﬁ,?.) Jocre fud ﬁ"‘/[ﬁm.?

&



{’(U/,,.‘t" V2, A rfadelfar{j/
-

@ A t'a-qrza(/ W Arte, )}ﬁt‘ﬁ( or Levce A
/h‘d(!é*_,(‘v_

JotRee y;aa e adl
"("";94?4’4'_}'/ 7‘4(% /Jf-wy o Fher5. -?"‘ e ‘Q"“"'C:!‘
Toark © A Arp g U1r o Jreslce F Fervice.

@ /@g ;J-/e'._e‘/ @,7‘4 &>rreo A

prod acts v senvices/

@ -(4'5‘75- 74"‘ /0/‘?-?.-;- @ /D 3 enp [’F%MJHA;
A !/Mﬂﬁ_ﬁ'/

Pra /tc 7" anes

XS oy ""'f*é.t Fag Three <an Fincews ;"“Vl"- 7% adaw olonesd

@@ o /f-'.eyen X o7hers 7{&4‘? 22 /n}
Mapfo — Bt AT Frary Rdé.-:;}/.?kx
c}“/.r Undor =« -/.--.v"r(:'-e.,,z"' At 2 £

@ &nd”j /‘/J%Ji 7"‘ GM,/ ﬂ%f 14:.4' 4.-/;‘6.';: UTpPro «
TR ade heas o J;.,;-;‘gm

Iarre
-/f.;/ Hrre,

@ & Py A %/?vnf.{cfr-caﬁ _J".a(/'_. "-‘!'Sg'&uxe:/ 4-‘# 4‘;1,
/ra,a.zfr:; ra"; At

4o J}@

. . E
. Va4 Qr?t ﬁc ﬂ;f?ﬁ’dc: 7‘,“ - /‘{s 045»1.(-/.!’
Cocy Cola

o Ko’y (M’Q‘:) _
Llack by Form (..}c.r-we-)
A2 agoss . cony



/ LI HAT  J5 4 Caﬂkr-gé{?/

@ Farm oF froe < foan % XU org
Caork s Z aa?horyd
rTus)cad, «—tre e, oM mteflock . L
widpky .  LJePl 244l or ¥ &npud br]

i Pade cla/,;}/ P )

@ Coves Pn e, G-'-;-;/‘g‘ré/ #he <l rrie

74:-‘ Lo 2 Pharmsre =ty s Lo Hh o ,[‘.((‘”,‘?} »
@ 7=

'ﬁora Jﬂce T4e VERL 4p Co//.-‘,,-
(J) 7 /’"‘-',OH-Q lw“',.--.)‘;p.c Grwy by
©) 7s 210 Prid e fe C?//:u'

@ s AlrSorsry dvap k A(/(:'oé}, /e
@) 75 45 Chy Cromd padlicty

C‘-ﬂ/'gz.r,?;{f/rﬂv‘ec.fyﬁ Tastr hen Gy create)

/ﬂ )“I.V‘C/A‘k— /‘/M-d"‘-? ’.ﬂ’d/‘/!“a(éﬁ(fﬁéf
/l/cg:& " 7‘(1/###!1) - "‘-"‘tﬂ 4&.-4,? ? Gn/feff

@ Q//hr..f /} 4-%{. C‘?’;”V‘f /r‘af('c;‘g_‘/‘)

(d) loar-k y ?‘A’ a? Aeve ﬂ‘{' ‘lﬂu /(J-P'C/ ’n fm;.»f/e ./::Nt.'?
(e.p, an !M)r&baf-;.?‘/ﬂa/ J}*f#“)*

(‘-} ) e el ooy pro<esse /ﬁx&rjo;,f
7 ¢ A /
Ja‘fau{r,:_j LClicpr — 2y Abs r'ﬂytu.rzt/ vém-w -

Keser ,itrom

« Verks <onsiy Huny en 7’5'4{'.9, N Aoy oam  Fhad &

Cotrs rpom STy m mtamy 2o ::’Lf’_";-/ e "‘-’Wxi,é
. é'a)‘} - <=len -&-.-—).

Faxert - EX pre s5ren _/A/Jf J‘alf?c:f S 2 e~

For—

) 7L Y Cnry —

@ /f*‘é?"eﬁ'fcat/ Farr— _“'_“"“‘"’" Ek e Adf.;a ;m;,“::i"&
loaRr Kk r At rale J‘y Ak e Forv P AT s FRart CREa

L ERRT et Gy ARE  Sovm [P s Mart CREattin (ad

4y Henm, 7 Ajrkd

TRy or _gu;,.




[Z//).._‘é éﬁv Le C'O?M @

@ ‘('144--4-} Qlow &y

Q) Muneal worts, 22

@ lraoga e 4/#7‘.-(5 /4 g,{g./,?/‘, Mo pre
& C‘{MJ}P-;»A& ldrrtoy

& Hohaw pidares o i,
@ Jdten /<ot 41 P

@ 4"‘:'4"7{-#7{@_,“( I r
@ Video [ ey

C-m,uﬁr-/ndd;m\r <t 'é’{"“? dvarkep

""’t"‘/-“-'"'/”-i'k </ P e

( bk Chvonwt geo Cop 027y 4 74./,77
@ ct/f*r‘k.r Hao? ?43(‘!:-‘/ Ak V‘Na:ﬂ‘ 7‘:4”

P4 ; .
@ 7 Hes, 4 amteg phrases 5. bep g, ceHersn,

% i :/-! g /‘v-u'.e Ja»p;. A:c--/x.-‘é- T s S precesse) Gnq.g.j
PrnCp bey AisCoverer, XEWCEr (Lo F Jruitretins o F

AAdre Con be Cygﬂ/,‘{) Patents

B Common mborpyaton wth 2o autfomsiy (g <~
Cale,, -b,-/ ﬁ/g,;‘o{-/ %“ W.ya(zl c‘ﬂ"ﬁ; ,-q/q.)_-

GP,,(' "7‘[’ /.,;q?" ,.ﬁ fdé);—j‘;;:e %a On /ﬁ'?{e"‘dfff‘"# G’)ﬂ*ﬁ}

ﬂs,-.-_}#-r'.rm.— hAelps /n .?'}Jk?’z::} Jn#vfi;twm?‘_/




——

J_ézg,,/,,@._ /6(//#:47‘;4»:, Hao Qe
Cdp?#?ﬁ/‘-—(/

The Plant Cell, Vol. 13, 2409-2425, November 2001, www.plantcell.org & 2001 American Society of Plan@

Regional Localization of Suspensor mRNAs during Early
Embryo Development

Koen Weterings,*'2 Nestor R. Apuya,®'3 Yuping Bi,® Robert L. Fischer,® John J. Harada,® and
Robert B. Goldberg®*

*Department of Molecular, Gell, and Developmental Biology, University of California, Los Angeles, California 90095-1606
® Department of Plant and Microbial Biology, University of California, Barkeley, California 94720
* Section of Plant Biology, Division of Biclogical Sciences, University of California, Davis, Galifornia 95616
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™This is the Venice Patent Statute of 1474: “We have among us men of
great genius, apt to mvent and discover ingenious devices; and in view
of the grandeur and virtue of our City, more such men come to us every

day from divers parts. Now, if provision were made for the works and D¢
devices discovered by such persons, so that others w f "Q R €J..5-
u1d_not build them and take the inventors.honor.away. more men fFrRoMqOTED

would then apply their genius, would discover, and would build devices
of great utility and benefit to our Commonwealth. Therefore: Be it en-
acted that, by the authority of this Council every person who shall build
any new and ingenious device in this City, not previously made in cur
Commonwealth, shall give notice of it to the office of our General Wel-

fare Board when it has been reduced to perfection so that it can be used ﬂf?‘tr'?‘ ‘74"
and operated. It being forbidden to every other person in_any of our "‘"‘;? cars
territories s to make any furt jce conforming wj d

similar to said one, with out the consent and license of the author, for

the term of 10 years." Eiuuted in Mandich, Venetian Patents {1450-

1550), 30 ].PAT.OFE SOC'Y 166, 176-TT {1948). ]
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Table 23.1 Common types of patent categories, with examples from
recombinant DNA technology

Categori Examples

ubstance Cloned genes, recombinant proteins, monoclonal

antibodies, plasmids, promoters, vectors, cDNA
sequences, and monovalent vaccines

Muiltivalent vaccines, biofertilizers, bioinsecticides,
pharmaceutical mixtures, microorganisms, and
transgenic organisms

Pulsed-field gel electrophoresis apparatus, DNA
sequencing apparatus, and microprojectile gene
transfer machine ACR Haad g,

Compositions of matter

Devices

rocess of preparation DNA isolation, synthesizing double-stranded

DNA, vector-insert construction, polymerase
chain reaction (PCR) applications, and
purification of recombinant protein

MNucleic acid hybridization assays, diagnostic
procedures, detection systems using PCR, and
mutant assays

Applying biofertilizers and bioinsecticides,
fermentation of genetically medified organisms,
and nontherapeutic animal treatment systems

Method of working

Use

b, ﬁ-u'céc.m ﬂ,‘u‘-ﬂ:ﬂf
P 2 r:am; JEPUtucrnng .M-e.w,;..

PER 2 -‘QL#I\ (H'hml‘ dah
TRAws Jemii Plarts
CENE CHNIP FRe <3y

G"‘ﬁt/ﬁdaﬁ' feaalm"...:‘ DA Aero {;/

A method for replicating a biologically functional DNA, which compromises:
iransforming under transforming conditions compatible unicellular nisms with
biologically functional DNA to form transformants; said biologically functional
DNA prepared in vitro by the method of: (a) cleaving a viral or circular plasmid
DNA compatible with said unicellular organism io provide a first linear segment
having an intact replicon and termini of a predetermined character; (b) combining
said first linear segment with a second linear DNA segment, having af least one
intact gene and foreign to said unicellular organism and having termini ligatable to
caid termini of said first linear segment, wherein at least one of said first and second
linear DNA segments has a gene for a phenotypical trait, under joining conditions
where the termini of said first and second segments join to provide a functional
DNA capable of replication and transcription in said uni ;

d unicellular.organism;
sald unicellular organisms under appropriate nutrient conditions; and isolati
means of said phenotypical trait imparted by said biologically functiona .

Figure 231 The first claim of U.5. patent 4,237,224, granted to 5. Cohen and H.

Boyer on 2 December 1980 and entitled “Process for producing biologically func-
tional molecular chimeras.”
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EXHIBIT 18

MNET LEGAL EXPENSES
Year Fnded fune 30, 2002
(Miitions)

Interferance

and Infringement
$1.3

10%

——— Legal Defensa
$3.1

23%

Patant Prosecution
$9.0
B7%

FYO2 Net Legal Expenses = $13.4 Million
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BIOTECHNOLOGY
B’l 0 INDUSTRY

ORGANIZATION
Home

Some Facts About Biotechnology

& More than 325 million people worldwide have been helped by the more than 130 biotechnology
drugs and vaccines approved by the U.S, Food and Drug Administration (FDA). Of the biotech
rmedicines on the market, 70 percent were approved in the last six years.,

® There are more than 350 biotech drug preducts and vaccines currently in clinical trials targeting
mare than 200 diseases, including varicus cancers, Alzheimer's disease, hear disease, diabetes,
multiple sclerosis, AIDS and arthritis

® Biotechneclogy is responsible for hundreds of medical diagnostic tests that keep the blood supply
safe from the AIDS virus and detect other conditions early enough to be successfully treated. Home
pregnancy tests are also biotechnology diagnostic products.

® Consumers already are enjoying biotechnology foods such as papaya, scybeans and corn
Hundreds of biopesticides and other agricultural products also are being used to improve our food
supply and to reduce our dependence on conventional chemical pesticides,

® Environmental biotechnology products make it possible to clean up hazardous waste more
efficiently by harnessing peollution-eating microbes without the use of caustic chemicals,

® |ndustrial biotechnology applications have led to cleaner processes that produce less waste and
use less energy and water in such industrial sectors as chemicals, pulp and paper, textiles, food,
energy, and metals and minerals. For example, most laundry detergents produced in the United
States contain biotechnology-based enzymes

® DNA fingerprinting, a biotech process, has dramatically improved criminal investigation and forensic
medicine, as well as afforded significant advances in anthropology and wildlife management.

® There are 1,457 biotechnology companies in the United States, of which 342 are publicly held

e Market capitalization, the total value of publicly traded biotech companies at market prices, was
$224 billion as of early May 2002

® The bictechnology industry has more than tripled in size since 1992, with revenues increasing from
£8 billion in 1982 to $27.6 billion in 2001

® The U S, biotechnelegy industry currently employs 179,000 people; that's more than all the people
employed by the toy and sporting goods industries.

l ® Biotechnology is one of the most research-intensive industries in the world. The U.S. biotech industry

spent $15.6 billion on research and development in 2001,

® The top five biotech companies spent an average of $89,400 per employee on R&D in 2000

® The biotech industry is regulated by the Food and Drug Administration (FDA}, the Environmental
Protection Agency (EPA) and the Department of Agriculture (USDA),

Industry Statistics: 1992-2001*

Year 2001 2000 1998 1898 1897 1956 1995 1934 1993 1992
.Sa!es' 207 183 16.1 145 13 108 83 I 70 58
.ﬁnmues' l 85 267 223 202 174 146 127 11.2. 10 a1
-R,&D Expense® 157 142 10.7 108 a0 79 7 70 57 45
.NG. of Public Companies 342 338 X0 318 317 25 260 245 235 225
.I"lu. of Companies 1457 1379 1273 131 1274 1287 1308 13 1272 1231
.Emplwees : 19000 WT4000 162000 155000 141000 11E000 08000 103000 97000 79,000

“Amounts are U5, doliars in billsons.
Source | Emat & Young LLP, annual bistechnology industry reports, 1883-2002.
Financial data based primarily on fiscal-year financial statements of publicly traded companies.
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Biotech Industry Financing, 2001

Total: $15,094 Million
{all figures in millions)
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New Biotech Drug and Vaccine Approvals/
New Indication Approvals by Year
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UNIVERSITY OF CALIFORNIA (UC) OFFICE OF TECHNOLOGY

TRANSFER (OTT) oversees UC systemwide efforts to encourage the use of
University research results for the public benefit. OTT focuses on patenting
and licensing inventions and in working with industry in support of the
University's education, research, and public service mission. UC faculty
members and researchers will find information of interest within the
FACULTY RESOQURCES view of the OTT Home Page. The

Y y view will be especially helpful to commercial
firms looking for partnerships, licensing or other technology-related
opportunities. The RESOURCES FOR ADMINISTRATORS section
was developed for those who work at UC in technology transfer and research
administration. Useful information for this group is also found on the Research
Administration Office Home Page (RAQ).

Or, if you know just what you're looking for, use one of the links below:

. % POPULAR PAGES: | Available Technologies |
OFFICE OF  Operational Tools | Company Information | UC Tech Trapsfer

PV Policy/Special Reports | Guidance for Industry | Disclosing an
TEGHNOL()GY Invention | In!ﬂmum;mm I Q’[I.Ggig_ams_nrdgm_s
TRANSFER IStrawberry Licensing
.Giffi-:n'a of the President %_i’[ki 2001
Directions to OTT_ Report
UC Contacts
Site Map
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MNews - Top 1) Universitics Receiving Patents in 2003 2/16/04 6:14 PM

NEWS

¥s > Top 10 Universities Receiving Patents in 2003

This report presents a preliminary list of the U.S. universities receiving the most patents for invention (i.e., utility
patents) during the 2003 calendar year. All campuses are included.

Number of

Rza unok;*n Pa;zr:}tas*in Organization* irERz?}g;] '. Pa{t':;tr: '?ﬁ’z?]‘:]z}

_L 1 439 University of California (1) {(431)
P 139 California Institute of Technology _ (3) (11 0.}

3 127 Massachusetts Institute of Technology (2) (135)

4 96 University of Texas (5) (93)

5 85 Stanfcrd.University (4) (104)

6 84 University of Wisconsin (6*%) (81)

7 70 Johns Hopkins University (6*") (B1)

8 63 University of Michigan (12) (47)

9 61 Columbia University (13) (45)

10 59 Carnell University (21™) (35)

. 59 University of Florida (15) (42)

*The listed patent counts are preliminary. The final listing of patent counts for U.S. universities in 2003 should be
available in late December of 2004.
** Indicates a tie in the ranking among two or more U.S. universities.

Is there a question about what the USPTO can or cannot do that you cannot find an answer for? Send questions about USPTO programs and services to
the USPTO Contact Center (UCC). You can suggest USPTO webpages or material you would like featured on this section by E-mail to

the webmaster@uspto.gov. While we cannot promise to accommodale all requests, your suggestions will be considered and may lead to other
Improvements on the website.

http:/fwwow, usplo.gov/main‘homepagenews bak2004feb09 htm m Page 1 of 2
-
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EXHIBIT &
US PATENTS ISSUED TO UC
e
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At the end of FY02Z, there were 2,502 US and 2,051

foreign patents in the systemwide portfolio (Exhibit 7).

The number of US patents in each campus portfolio is
presented in Exhibit 8.

EXHIBIT 7
TOTAL UC PATENT PORTFOLIO
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EXHIBIT 8

CAMPUS US PATENT Eﬂﬁ TFOLIOS *
Year Ended june 30, 2002

* Patents associated with inventors from more than one campus are
reported multiple times in this exhibit

2500 Rients
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EXHIBIT 15
UC TOP-EARNING INVENTIONS®
Year Fnded June 30 2002
(Thousands)

Inurnntn‘:m {Campus, Year Duclond]

Hepahhs B Vaccine ISF, 1979 and 1981) 5 21.474
Treatment-Intracranial Aneur ysms (LA, 1989) $ 6803
Radmgrapm-: Media (SD, 1979} $ 5456
L|pusome Sizing Methed (SF, 1977) § 3686
Interstitial [_.ysnns Therapy (SD, 1980) § 2986
Subtotal (Top Five Inventions) $ 40,405
Dynamic Skin ‘Cooling Device (IR, 1993) $ 2,982
Camarosa Strawberry (DA, 1992) $ 2,360
Yeast Expression Vector (SF, 1982) $ 1936
Laser/Water Alomic Mir:rnscup;a (5B, 1989} 3 1839
Cochlear Implants (SF. 1979) $ 1476
Liposome Storage Method (DA, 1984) £ 1432
Fluorescent Conjugate Probes (BK, 1981) $ 1,198
Feline AIDS Virus Diagnostic (DA, 1986) $ 930
Feline Leukemia Virus Diagnostic (DA, 1980} $ 770
Fluorescence Gel Scanner (BK, 1990) $ 664
Chromosome F‘aintmg {LLL, 1985) % 604
fids for Learning Disabled (ST, 1994) § 562
Nicotine Patch (LA, 1984] $ 534
Fluorescent Dyes Calcium (BK, 1984) k] 513
Energy Transfer Primers (BK, 1994) § 468
Firefly Luciferase (SD, 1984) $ 455
Diamante Strawberry (DA, 1997) ) 368
Intracellular DNA/RNA Targeting (SF, 1991) $ 359
b

Magretic Resonance Imaging (SF, 1976) 357
Gene Reporter Matrix (BK, 1995) g 316
Total Income (Top 25 Inventions) $ 60,548
Total Income (All Inventions) %$ 88,148
% of Total from Top 5 Inventions 45.7%
% of Total from Top 25 Inventions 68.5%

*This list Is limited to revenue-generating inventions that have baan
commercialized. UC inventions that have not yel reached the
marketplace but generated FYOZ income eguivalent ta athers on
the list (2.g. through issue fees and minimum royalties) include
Optical Network Switch, $8.8 million (DA, 1997), and Human FY

Phage Antibody Library, $1.1 million (BK/SF, 1996).

21 2007 ANNUAL REPORT + TECHNOLOGY TRANSEEH PROGRAM
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University of California (UC) leads the nation’s universities in the number of inventions
reported by researchers. In FYO1, inventors from nine UC campuses reported more
than 950 inventighs.— close to three new inventions a day. (See p. 14)
E . =] _J;
Ip@r Program is first among U.S. universities, bc;t_ti."in _t_.e‘r'ms of
granted and in the number of successfully commercialized inventions.

i ||
UC has an active ‘partfaljo pf approximately 5,000 inventions. Of that total,. more
than 850 technologies generated fees and royalty income this year. (See p. 20)

NG 2]

The Hepatitis-B Vaccine is UC's leading commercialized technology, bringing in close to
$24 million in FYO1. UC's smallest patent income for a technology this year was 64
cents. (See p. 21)

|
There typically is ntween the filing of a patent application and the

issuance of a U.S. patent. e University holds more than 2,600 U.S. patents as a
result of research at nine UC campuses and three national laboratories UC manages
for the Department of Energy. (See pp. 17 and 31)

] ‘/ f“' Ekﬂl’"'i
Even though the patents from two top-earning technoiuginsd Human

The UC Technol ;
the number of

_.-1_’ Growth Hormeone, expired within the past few years, total FYO1 licensing revenues

exceeded $80 million. The top 25 commercialized UC inventions earned royalties
exceeding $55.8 million in FYO1. (See pp. 20-21)
|

Under University policy, researchers are allocated a share of royalties generated
through the licensing of their inventions. in FYD1, a total of 832 inventors received
$332.1 million from UC inventions. (See p. 24)

|
Agricultural products are an essential part of the Technology Transfer Program. This
year, in addition to strawberries that have dominated the world market, consumers
will have access to a "designer” walnut, whose red skin presents an attractive new
option to the gourmet chef. Four new mandarin oranges also will soon enter the
marketplace. (See p. 8)

|
Technology transfer takes time. For example, new inventions in health sciences
frequently require as much as_10 years for develgpmant, as such discoveries need to
go through clinical trials and gain approval from the Food and Drug Administration.
Twao inventions in the health sciences patented in the early 1990s are just now entering
the marketplace. Early signs indicate that the wait pays off in cutting-edge medical
advances. (See p. 6)

b 4

L4
Private industry is a strong supporter of research at the University of California. In 2/ #»
FYOD1, UC entered into over 2,600 agreements with industry providing more than K!J' £
$216 million for the University research enterprise. J';: > ”
t:______.- " -
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EXHIBIT 2

INVENTION DISCLOSURES BY CAMPUS™
Year Ended June 36, 2000

UCsD 265
UCSE 167

UCB 106

UCh B6
- U1 87

Other 5

~ UCLA 129

UCR 30

UCSE 81

e ) UCsSC 15

*|nventions having inventars fram more than ane campus ara counted
multiple times, once far each campus with an invantar, thus the total
number of inventions in this chart exceeds the 957 tomal inventions
reported in the text. The category "Other” includes inventiens with a
DOE Laboratory or UCQP inventor

EXHIBIT 13
TOTAL LICENSING AND REVENUE*

[Milfions)

40 — B
20 ——
L = —
Fya7 FYya8 FYa9 FYQOQ
n FYO0D, the University raceived a 3200 million payment as

sattlernent for a long-standing mfingemeant suit involving the
University's Human Growth Hormone patent. Because af the unigue
wature and magnitude of this settlement, monies attributable 1o the
settlement are excludad from the year-by-year trend analyses in this
and similar figures in the remainder of this report.

As of June 30, 2001, the systemwide invention
portfolio was comprised of 4,982 active inventions. The
size of each campus invention portfolio is indicated in
the exhibit below.

EXHIBIT 3

CAMPUS INVENTION PORTFOLIOS*
Year Ended fune 30, 2001

Uck 667
uco 617
uc! 347
—) & LA 686
UCR 184
Ucse 290
ucsce 6
Ucso 1,038
UCSF 1,104

" lmventions associated with inventors from more than one campus
are reporied multiple times in this exhibit,

EXHIBIT 14

TOTAL LICENSING REVENUES BY CAMPUS
Year Ended June 30, 2001

{Thousands)
UcB $7,124
uco $10.036
uel $6,240
—> hucafRhen) 9550
UR ="  $1.174
LCsB $985
Ucsc $75
ucsp $7.715
UCSF $38.500
Other = £1,470

'JF-!euesues primarily from a partfalio of 74 OTT-managed DOE
_ﬁl}:}r&h‘ﬂ'y Inventions. most disclosed prior to the establishment of
the Laboratory-based licensing offices.
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EXHIBIT 29

FYD2 CAMPUS FINANCIAL ACTIVITY
Year Knded June 30, 2002

[Thousands)

uce uco uci UCLA UCR UcsSe ucsc ucso UCSF
Income from Royalties and Fees $5.810 316,401 $4,257 $10.118 $1,089 %2 347 338 $12.690 $34.344
. Less: Payments to Joint Holders (58] a (8] Q 9] Q 6321 (5.371)
Adjusted Gross Income (A) 5754 16,401  4.257 @ 1,089 2,347 38 12,058 28,973
Legal and Other Direct Expenses 3130 2,485 1,496 3,043 678 1.318 381 6,825 5679
Less: Reimbursements {2197 (647} (632) (1.475) 191 (472} (1221 (3.001) (3.008)
Met Legal Expenses (B) 8933 1.838 864 1,568 487 B39 260 3824 2,671

Mandatory Distributions
Inventor Shares h 1.794 3,312 2.136 (3.388) 471 282 9 2075 11,9356
Research Mllocation_ de p €+ 77 12 5 18 15 17 138 93
"/ ) ;
General Fund Share’ 757 2,813 314 @ 33 307 28 1519 3992
4,723

Tatal Distributions (C) 2,628 6137 2,455 519 606 -48 3,732 156,621

-

Operating Expenses (D)* 308 1,457 358 1.060 402 5651 232 BE2 1. 7968

Met Incorme/Loss (A-B-C-D)* $1.885 $6.969 $580 $2.754 ($319) $241 (3405) $3,640 $8,885

530 o Cermud Faet Fo FappetT
U<Tsq fg<twither
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CAMPUS AND FINANCIAL HIGHLIGHTS

fditars i thousands) For Fisca! Years Eogded June 30
——
00 ' 2002
Eproitmant - Fall Quarter
Unelergraduaies *

Graduates, and Interns and Resigents J& A0
Staff Information

Fuil-Time Equivatent
(inciudes approximateiy 5,000 casuals and students)

Campus Land Area 19 agriy

CPERATING AND HONQPERATING REVENUE AND EXPENDITURES:
Operating Revenue
Manooerating Revenye

Cperating Expense §oansLels
Nonoperating Expense ; :

FINANCIAL HIGHLIGHTS



MANAGEMENT'S DISCUSSION AND AMNALYSIS
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OPERATING AND NOMNOPERATING REVEMNUES

AND EXPENDITURES ALL CAMPUSES {in thousands)

T qo02- 2043

TOTAL TOTAL

§4,000,000 -

43,000,000

$1,000,000
$1.000,000

50 -
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B i

4002-31001 AMNUAL FINANMCIAL REFPORT

Irvine
San Francisco — Iee

LA s Fle

Uc
add U CHrgpuse
7 ’ pures
-1..-3.-23/;4#

N

Santa Barbara — |

(.7.,_,. 7 Pa {,.,1.‘




7 $41,203 ('JW

250 @ Private Gifts —— psica

Af Jz__: ‘s;w.sn : _ .
@ Prros e

MANAGEMENT'S DISCUSSION AND ANALYSIS

12 UCLA 3002-3200% ANNMUAL FINANCIAL REPORT

Ucr A Kevenue v Expenses

i

REVENUES SUPPCRTING CORE ACTIVITIES
(in thousands) J./77 &

Ld ';; Other Revenues

Student Tuition and Fees
$109,404

State Educational
Appropriations

v 2 $630.271
Sales and State Financing
Services Appropriations
$1,417,566 514,289
Masys -
Grants and
Contracts
§737,370
> |
Y4 froncte

The following chart displays the portion of Operating ang
pus, as of June 30, 2003:

EXPENSES ASSOCIATED WITH CORE ACTIVITIES

{in thousands)
Salaries and Benefits -
51,937,952

Scholarships
Other Expenses and Fellowships
5492337 - $73,827

;

Interest Expense - Utilities
522,790 568,174
Depreciation Supplies and
$163,949 Materials

$349,347

perating expenses related to core activities of the cam-
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OFFICE OF THE PRESIDENT

CHANCELLORS
*ABORATORY DIRECTORS September 4, 1997

sepr Colleagues:

The enclosed Liniversity of Caliliamia Paent Pelicy will be effective Oetober 1, 1997, This policy supersedes the November 18, 1985 policy, and rescinds the April 16, 1990
revision 1o that policy {a one-page Summary uf(:harnch is provided). Inventions reported on or after October 1, 1997 will be subject to the new policy. Inventions reporied before
the effective date will be govemed by the November 18, 1985 policy. Also enclosed is a "Patent Acknowledgment® 1o be signed by all new employees as of October 15t This
form replaces the "Patent Agreement,”

The purpese of the new palicy is 1o simplify and restrocture the formatla for distributing royalty income from inventions, and to establish a new campus and Laboratory research
ulloeition. This policy is the result of extensive review and discussion within the University community, Additional information régarding implementation of the new policy will
bhe published in the near future by the Office of Technology Transfer.

The enclosed policy applies (o all employees and others specified withis the policy, except individuals in the mIanier(njg collective bargaining wnits: Research Support Professional,
Technical, and Police. Until collective bargaining agreements kave heen ratified by both parties in these units, affected employess will remain subject to the requirements of the
Aprl 16, 1990 Patent Policy.

Sincerely,
Richard i Atkinson
President
Enclosures
o
Members, President's Cabine Administrative Vice Chancetlors
Academic Council Chair Weiss Research Vice Chancellors
Members, Technology Transfer Executive Director Feuerbom
Advisory Comimities Special Aszsistant Gardner
Academic Vice Chancellors Principal Officers of the Regents

UNIVERSITY OF CALIFORNIA
PATENT POLICY

Effective October 1, 1997

—
STATRMENLORPOLICY
I. PREAMBLE

Itis the intent of the President of the University of Califormia, in administering intellectual property rights for the public benefit, to encourage and assist members of the faculty,
staff, and nthers associated with the University in the use of the patemt system with respect to their discoveries and inventions in a manner that is equitable to all parties involved.

The University recognizes the need for and desirability of encouraging the broad uilization of the results of University research, not anly by scholars but also in practical
application for the general public benefit, and scknowledges the imporance of the patent system in bringing innovative research findings to practical application.

Within the University, innevative research findings often give rise to patentable inventions as fortuitous hy-products, even though the research was conducted for the primary
purpose of gaining new knowledge.

The following University of Califormia Patent Policy is adopred o encourage the practical application of University research for the broad public benefit; to appraise and determine
relative rights and equities of all parties concerned, to facilitate patent applications, licensing, and the equitable distribution of royalties, if any; 10 assist in obtaining funds for
research; 1o provide for the use UF invention-related income for the further support of research and education; and to provide 3 wniform procedure in palent matters when the
University has a right or equity

1L, STATEMENT OF POLICY @‘*-’ asryn pateat riphle A be)

A, except those resulting from permissible consulting activiiics without use of Universily facilities,
persons not emplo ¥ the University but who use Universily research facilities, and for those wha receive gift, grant, or contract
- such an agreement may be in the form of an acknowledgment of obligation to assign. Exemptions from such agréements o assign may be
authonzed in thase circumstances when the mission of the University is better served by such action, provided that overridmg obligations 1o other parties are met and such
exemplions are not inconsistent with other Lmversity policies.,

B. Those individuals who have so agreed 1o assign inventions and patents shall p.rnn'%tl y repor and fully disclose the conception and/or reduction to practice of potentially
pateniable inventions o the Office of Technology Transfer or authonzed licensing office. They shall execute such declarations, assignments, of other documents as may
be negessary in the course of invention evaluation, patent prosecution, or protection of puent or analogous property dghts, to assure that title in such inventions shall be
held by the University or by such other parties designated by the Universily as may be appropriate under the circumstances. Such cireumstances would include, but not be
limited to, thase situations when there are overriding patent obligations of the University arising from gifis, grants, contracts, or other agrezments with outside
organizations. In the absence of overriding obligations to owside spansors of research, the University may release patent rights to the inventor in those circumstances
when:

(1) the University elects not (o file a patent application and the inventor is prepared to do so, or

120 the equity of the situation clearly indicates such release should be given, provided in either case that no further research or development to develop that
invention wall be conducted involving University suppon or facilitics, and provided fumhes thar a shop right iz granted 1o the University.

. obigs Laventarm
University agress, following smd assignment of inventions and patent rights, I8 ! i Y )! I i ]
'-_." N L il noin bl oA e 1 . 2 o - i N1 503 i 1] i | - LI, a
hllp-iwwm usop sdui i patesipslcpipalanipa htmi#pol !:A kﬂ .!‘
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sgs on the | Or's ¢ 5 or Labos - Net royalties are defined as gross royalties and fees, less the costs of pmnting,grcxecting. and preserving patent and
il erty rights, i) . the licensing of patent and related propenty rights, and such other costs, taxes, or reimburscments as may be necessary or
required by law. Inventor shares paid to University employees pursuant to this paragraph represent an employes benefit

When Uiere are two of more inventors, ezch inventor shall share equally in the inventor's share of royalties, unless all inventors previously have agreed in wriling foa
different distribution of such share,

Distribution of the inventor's share of royalties shall be made annually in November from the amount received during the previous fiscal year ending June 30th, except as
provided for in Section [1.0. below, In the event of any litigation, actual or imminent, or any other action (o protect patent rights, the University may withhold distribugion
and impound royalties until resolution of the matter.

[x. The DOE Laboratories may establish separate royalty distribution formulas, subject o approval by the President. Distribution of the inventor's share of DOE
Laborutory royalties shall be made anmoally in February from the amount received during the previous fiscal year ending September 30th. All other elements of this policy
shall continue to apply.

E. Fﬁi}' received by the University in licensing transactions, whether in the form of stock or any other instrument conveying ownership interest in a corparation, shall be
distributed in accordance with the Palicy on Accepting Equity When Licensing University Technology.

F. In the disposition of any net income accruing to the University from patents, first consideration shall be given to the support of research,
1. PATENT RESPONSIBILITIES AND ADMINISTRATION
A Pursuant to Regents' Standing Order 100.4(mm), the President has responsibility for all matiers relating to patents in which the University of California is in any way
concerned. 'l“hjstJLicy 15 an exercise of that responsibility, and the President may make changes 1o any pant of this pelicy from time to time, including the percentage of
net royalties paid to inventors.
B. The President is advised on such matters by the Technology Transfer Advisory Committes (TTAC), which is chaired by the Senior Vice President—Business and
Finance. The membership of TTAC includes the Provost and Sendor Vice Presidéni—-Academic Affairs, the Director of the Office of Technolggy Transfer, and
representatives from the campuses, DOE Laboratories, Academic Senate, the Division of Agriculture and Natural Resources and the Office of the General Counsel, TTAC
is respensible for:
I reviewing and proposing University pelicy on intellectual property matters including patems, copyrights, trademarks, and tangible research products;
2. reviewing the admimstration of intellectal property operations to ensure consistent application of policy and effective progress toward program objectives; and
3. advising the President on related matters as requested,
L The Senior Vice President—Business and Finance is responsible for implementation of this Policy, including the following:

L. Evaluating inventions and discoveries for patentability, as well as scientific merit and practical application, and requesting the filing and prosecution of patent
applications.

2. Evaluating the patent or analogeus propenty rights or eguities held by the University in an invention, and negoliating agreements with cooperating
organizations, if any, with respect to such rights or equities,

3. Negotiating licenses and license option ugreements with other parties conceming patent and or analogous property rights held by the University.

4. Directing and arranging for the collection and appropriate distribution of rovalties and fees.

5. Assisting University officers in negotiating agreements with conperating organizations conceming prospective rights to patentable inventions or discoveries
made s a result of reseasch carted out under gifts, grants, contracts, or oiher agreements to be funded in whole o1 in part by such cooperating organizations, and
negotiating with Federal agencies regarding the disposition of patent ights.

0. Approving exemptions from the agreement Lo assign inventions and patents 1o the Uni versity as required by Section [LA, above,

7. Approving exceptions 1o University policy on intellectual property matters including patents, copynights, trademarks, and tangible research products
Baenien 1o Main Page
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In what form do genes or DNA sequences appear in patent claims?
Patent claims may assert rights over DNA in various ways, for example, they may claim one or
more of the following:

RlLe 2]

the DNA sequence, whether comprising a complete or partial gene

promoters

enhancers

individual exons

expressed sequences as expressed sequence tags {ESTs) or cDNAs

whole transcribed genes as cDNAs

individual mutations known to cause disease

variation between people not associated with disease {polymorphisms)

cloning vectors, formed from bacterial DNA, which are used to replicate DNA
sequences

expression vectors, also formed from bacterial DNA, which are used to express
proteins in replicated DNA sequences

isolated host cells transformed with expression vectors, which are cells that have
been created to express particular proteins 7, ﬂv‘?ha‘c R,',&/A,;Hﬁé
amino acid sequences (proteins)

the use of such proteins as medicines

antibodies, which are used as markers

nucleic acid probes, which are fragments of DNA that are used to locate particular
parts of DNA sequences

methods of identifying the existence of a DNA sequence or a mutation or deletion in
an individual

testing kits for detecting genetic mutations

whole genomes
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LIS, Patent 4,736,866 )
Date of Patent: 12 April 1988

n 1980, the U.S. Supreme Court de-
fined a patentable invention as one
that included “anything under the
sun that is made by man.” In 1988, a
transgenic mouse was the first geneti-
cally engineered animal to be
patented. In this case, the transgene
consisted of a cancer-causing gene
(oncogene) driven by a promoter in
the long terminal repeat of the mouse
mammary tumor virus (MMTV LTR).
The oncogene was the myc gene from
the chicken myelocytomatosis OK10
virus. The invention entailed cloning
an MMTV LTR-myc fusion gene into a
plasmid, injecting linearized plasmid
DNA into the male pronuclei of fertil-
ized one-celled mouse eggs, identify-
ing offspring that expressed the myc
gene, and establishing transgenic
mouse lines. In some of these lines the
myc gene was expressed in several dif-
ferent tissues, and in other lines it was
limited to one or a few tissues. The in-

Transgenic Non-Human Mammals
INVENTORS: P. LEDER and T. A. STEWART
Assignee: President and Fellows of Harvnrd College, Cambridge, Mass.

tegration of the MMTV LTR-myc gene
construct, according to Leder and
Stewart, “increases the probability of
the development of neoplasms (partic-
ularly malignant tumors) in the ani-
mal.”_ These transgenic organisms cap

a compound

either cauﬁ EE Eevenfa cancer and

are difficult to culture. Since 1989,

Du Pont has been selling one of these
lines of transgenic mice under the trade
name OncoMice. More generically,
others prefer to call this mouse line the
“Harvard Oncomouse” or, for short,
just “oncomouse.”

The granting of U.S. patent
4,736,866 was contentious, with much
of the concern directed at the ethical
implications of such patents. Those
who oppose the patenting of trans-
genic animals argue that this type of
patent violates the sanctity of life,

threatens the i i
fosters | =
mals, Notwithstanding these allega-
tions, since 1988, a large number of
patents have been granted in the
United States for various transgenic
organisms. For example, there are
now, to name a few, patents for trans-
genic animals that act as models for
benign prostatic disease, inflammatory
disease, altered fat tissue metabolism,
and thrombocytopenia. To date, nei-
ther the U.S. courts nor the U.S. gov-
ernment has suggested that, in princi-
ple, any of these patents is

of , and

. : ere, it remains a se-
rious question that has not been com-
pletely resolved, although the Harvard
Oncomouse has been patented by the
European Patent Office. In their deci-
sion, the examiners concluded that the
benefit to humankind of this trans-
genic system outweighed other factors
that would have made it unacceptable
for patenting. However, public interest
groups and political parties are contin-
uing to challenge this judgment.
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GENETIC ENGINEERING NEWS

LEGAL AFFAIRS

Canada Rules That Transgenic
Animals are Nonpatentable

Transgenic Organisms Cannot Be
Declared “Inventions”

David J. Heller, L.L.B.

n a decision released on December 5 (2002 SCC 76), the
Supreme Court of Canada ruled that plants and animals
are not patentable in Canada, The Canadian Patent Office
had already granted Harvard University a patent for the

“process” that created the university’s Oncomouse®. The ques- |

tion before the court was whether the mouse itself qualified,

Both the majority ruling and the dissent professed to
confine their reasons to determining what Parliament did or
did not intend 133 vears ago when it defined “invention” in

forms cannaot be patented in Canada unless Parliament

explicitly says so, because “the patenting of higher life forms
is a hiEhIr conteptious and o:rmglc; [oatter tEat raises seri-

ous practical, ethical, and environmental concerns”

Life Forms versus Inventions

The Capadian Patent Act defines “invention” as “anv new

| ular matter of
the Patent Act. The 5-4 majority decided that higher life |

and useful art, process, machine, manufacture, or composi-

tion of matter, or any new and useful improvement in any

art, process, machine, mapufacture, or composition of mat-
ter.” If an invention fits into this definition and meets the
other criteria for patentability, the Commissioner of Patents
must Hl'i]nf a pnrenl‘.

‘The majority decision by Justice Michel Bastarache ruled
that the mouse is not a “manufacture” which s “commangly

understood” to be nonliving. They concluded that “compa-

silton of matter” can apply o lesser life forms such as veast,
but not o hig if;
considered in the context of the other words on the list. Just
as ‘machine’ and ‘manufacture’ do not imply a living crea
ture, the words ‘composition of matter” are best regd as not
including higher life forms.” R ye

The majority conceded that a fertilized egg injected with
a cancer-causing gene “may be a mixture of various ingredi-
ents,” but said the mouse “does not consist of ingredients or
substances that have been combined or mixed together by a

5, “because the phrase must be |

person.” Rather, “animal life forms have numerous unique
qualities that transcend the particular matter of which they
are composed.” e

ustice William 1.C. Binpig di
found M oo in the mouse render it “a composi-
tion of matter.” Writing in dissent, he expressed admiration
for the discovery andw::f

invention the Patent Act was meant to protect. If_ the major-

IWMW why
capdthesnguse thalgrous from the sgohe patenied’

The Patent Act doesn't exclude the mouse, Justice Binnie
contended. Many inventions, including pharmaceutical
drugs, also depend on natural processes for their effect and
1aVe NUMeEraus u111qu¢. quahhr—:s that transcen

e dissent apinion continued, "The proper question is
not whether Parliament intended to include ‘oncomice’ or
‘higher life forms” or biotechnology generally in patent leg-
islation,” but whether it intended to protect inventions, sach
as oncomice, when the legislation was established.

Muost other industrialized countries, including the 11.5.,
Japan, New Zealand, and most of Europe, have allowed the
patenting of higher life forms. They recognize the public
interest in encouraging biotechnological research that may
lead to the relief of illnesses such as cancer. They recognize
the importance of an international patent regime that pro-
tects the fruits of such work, and thereby encourages private
investment. The Supreme Court decision has put Canada
out of step with its major competitors.

Possible Repercussions

The decision may also cast dnuL‘rT on the ability of trans-
guuL seed mdmtfdctur&rs to ect their eeneticallv modi-
plants ada, At plesem these companies have
ohtained patents on the genes and seeds containing the genes.
In Schrneiser v. Monsanto (2002 Federal Court of Appeal 309,
this was seen as sufficient to give rise to infringement by a
farmer growing plants that contained the genes,
However, we now have a Supreme Court ruling that
denies patents on plants and other higher life forms. Would
it not be open 1o argue that growing a higher life form con-

See Genes and Patents on page 59
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taining a patented cell by conventional
means (e.g., sexual reproduction) by defi-
nition cannot infringe patent? To hold
otherwise would permit a patentee to do
by the back door what he is explicidy for-
bidden to do by the front doer, i.e., pre-
venting reproduction of a higher life form,

The Harvard Mouse case is not only
important from the standpoint of the
patenting of animals and plants, but
potentially has much broader implica-
tions on the issue of patentable subject
matter in general. Patent claims to higher
life forms have been denied on the basis
that they were not contemplated by
Parliament when the definition of inven-
tion was drafted.

As asked by the dissenting opinion,
where in the 1869 definition of invention
would we find Parliament contemplating
the patenting of "moon rockets, antibi-
otics, telephones, e-mail, or hand-held

computers,” which now seems to be a pre- |

requisite for patentability? It appears that
Canadian infringement defense lawyers
have a new tool in their briefcases.

The End far Patenting Transgenic
Animals in Canada?
Given that the court’s majority would
not recognize the Patent Act's wording as
open-ended, it is up to the Canadian

Parliament to clarify the point and decide
whether to amend the law to permit
patents on nonhuman higher life forms.

On December 9, 2002, Industry
Minister Allan Rock told the House of
Commons that the government plans to |
consult with Canadians and with the
Canadian Biotechnology Advisory
Committee (CBAC) before deciding what
to do. The CBAC is a body of external
experts charged with advising the
Canadian government on the ethical,
sacial, regulatory, economic, scientific,
environmental, and health aspects of
biotechnology.

In December 2001, the CBAC issued a
Report to the Government of Canada rec-
ommending that higher life forms,
including plants, seeds, and nonhuman
animals, be recognized as patentable sub-
ject matter {subject to certain limits)
under the existing Pafent Act.

In the meantime, companies in Canada
are still free to patent individual genes,
ather useful DNA sequences, cell lines,
transgenic fertilized eggs (and presumably
seeds), and the processes by which transgenic
plants.and animals are produced.  GEN

David J. Helleg, LLB, is at Ridout and Maybee (Toronto),
Phane: (416) 865-3505. E-mail: dheller@ndoutraybee. com.
Wekrsite: wiw ridoutmaybee.com,
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