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Table |

Online sources of information on patenting

Name Description URL
US Patent and Trademark Office Provides general information on preparing http://www.uspto.gov/main/patents.htm [15]
patents and filing a patent application and obtaining
a patent in the US
European Patent Office guide to Provides general information on preparing http://www.european-patent-office.orglap_gdfindex.htm  [16]
applicants and filing a patent application and obtaining
a patent in Europe
Japan Patent Office: right obtainment  Provides general information on preparing http:/iwww.jpo.go.jp/tetuzuki_efindex.htm [17]
procedures and filing a patent application and obtaining
a patent in Japan
World Intellectual Property Provides general information on preparing http:/fwww.wipo.int/pct/enfaccess/filing.htm [18]
Organization: filing PCT applications and filing an international (PCT) patent
application
IPR Helpdesk Provides information on issues related to http://www.ipr-helpdesk.org/controlador.jsplcuerpo= [19]
worldwide patenting cuerpo&seccion=principal&len=en
PCT, Patent Cooperation Treaty.
Table 2
Databases of patents and scientific publications
MName Description URL
United States Patent and Trademark For searching and printing US patents and http://www.uspto.gov/patft/index.html [20]
Office: patent full-text and full-page published US applications
image database
European Patent Office: esp@cenet For searching and printing worldwide patents  http://ep.espacenet.com/search97¢gi/s97_cgl.exelAction= [21]
and patent publications FormGen&Template=ep/EN/home.hts
Japan Patent Office: quick guide For searching and printing Japanese patents http:/fwww.jpo.go.jp/quick_efindex_search.htm [22]
and patent publications
World Intellectual Property For searching and printing international http:/iwww.wipo.int/ipdl/en/index.jsp 23]
Organization: Intellectual Property (PCT) applications
Digital Library
NCBI PubMed Database of biomedical research articles http://www.ncbi.nlm.nih.govlentrez/query.fegi [24]
Thomson Derwent A collection of databases of biotechnology http://www.derwent.com/ [25]
research articles for fee-based searching
and retrieval
Chemical Abstracts Databases A collection of databases of chemical and http:/fwww.cas.org/casdb.html [26]
pharmaceutical research articles and
compounds for fee-based searching and
retrieval
STN A collection of databases of biotechnology huep:/fwww.cas.org/stn.html [27]
research articles for fee-based searching
and retrieval
Google Scholar A system for searching academic articles and  http://scholar.google.com/ [28]

other scholarly publications, and their citations

Genome Biology 2004, 6:203
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YEARLY U.S. PATENTS RELATED TO DNA OR RNA
The granting of patents involving nucleic acids, including from nonhumans, peaked NUMBER OF
in 2001 and then declined (graph), probably because of tightening requirements. LARGEST PATENT HOLDERS PATENTST
The holders of many of the patents are listed in the table (right]. —_— e
U.S. government 926
‘E 5,000 Sanofi Aventis 587
= A GlaxoSmithKline 580
3 4,000 A Incyte 517
a / Bayer 426
@ - Chiron 20
E 3,000 / 2005 (projected) G:nen toch :D 1
) Amgen 396
2 2,000 Human Genome Sciences 388
g / Wyeth 371
© 1,000 = — Merck 365
2 Applera 360
'zg 1] e University of Texas 358
1976 1980 1984 1988 1992 1996 2000 2004* Novaih adr
Johns Hopkins University 331
Year of Issue
* through 11/30/05 Pfizer 289
Massachusetts General Hospital 287
Novo Nordisk 257
PATENTS ON HUMAN GENES Halvero ivesiug £S5
As the pie chart shows, private Unclassified 2% Stanford University 231
interestsin the U.S. were the largest Unpatented 82% . Public3% Lilly e1?
holders of patents on the 23,688  Zat Affymetrix 207
human genes in the National Center Cornell University 202
for Biotechnology Information Private 14% Salk Institute 192
databasein April 2005. Columbia University 186
University of Wisconsin 185
Massachusetts Institute of Technology 184
tas of 9-14-05
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INTELLECTUAL PROPERTY

Court Tightens Patent Rules on Gene Tags

Slamming shut what Nobelist Paul Berg once
called a genetic Pandora’s box, a federal
appeals court ruled last week that researchers
cannot patent DNA strands that bind genes
whose function is unknown. The ruling,* in a
case brought by agbiotech giant Monsanto
involving strings of corn DNA, puts an end to
more than a decade of uncertainty about the
patentability of a basic research tool.

The roots of the case reach back to 1991,
when the National Institutes of Health
(NIH), based on work by J. Craig Venter,
submitted the first of thousands of patent
applications for gene-grabbing tools called
expressed sequence tags (ESTs). The U.S.
Patent and Trademark Office (PTO)
rejected the application, NIH chose not to
fight, and subsequent applications for ESTs
for which the underlying gene was unknown
were put on hold or denied.

Last week’s 2—1 decision by the U.S.
Court of Appeals for the Federal Circuit
upholds a 2001 ruling by PTO that Mon-
santo’s application for corn ESTs fell short of
the requirement that any innovation be “use-

* www.fedcir.gov/opinions/04-1465.pdf

Getting an earful. Court tells Monsanto that its com ESTs can't be patented.

ful.” In its ruling, the court calls Monsanto’s
ESTs “only tools to be used along the way” in
exploring an organism’s genes. Inventions
must have both a “significant and presently
available [and] well-defined” benefit to
receive a patent, it added.

Although most pending patents on genetic
sequences now include adequate information
on function, according to PTO, observers were
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worried that a victory
for Monsanto could
restrict scientific in-
quiry, especially as
the infringement ex-
emption for basic
research has come
under recent fire. An
amici brief filed by the
National Academy of
Sciences and several
biotech and drug com-
panies and medical
societies raised the
specter of infringe-
ment suits and other
legal hurdles that
could *“preempt other
scientists from entire fields of research.”

In his dissent, federal Judge Randall
Rader said the decision to set a high bar for
patenting ESTs will harm research by deny-
ing deserved patents for early-stage “re-
search tools [that] provide a cognizable ben-
efit for society.” It also sets up a potential
legal battle over the increasingly popular
argument by some applicants seeking to
patent new genes that usefulness should be
based on homology—base-pair similarity
with better-known genes. “I’ve seen pretty
strong homology rejected on utility
grounds,” says patent agent Sherri Oslick of
McDonnell Boehnen Hulbert & Berghoff
LLP in Chicago, Illinois. “How much
homology is enough?”

PTO worked with Monsanto to arrange
what both sides acknowledge was a test
case. In 2001, PTO had rejected Monsanto’s
patent application for the ESTs because
they lacked a * ‘real world’ context of use.”
Monsanto argued that several applica-
tions—including finding DNA regulatory
regions called promoters—made the ESTs
useful. But the appellate court said that
Monsanto needed to lay out more “specific”
uses: the identification of particular pro-
moters, for example.

Monsanto officials say the decision brings
much-needed “clarity” to the issue, although
the company may still request a rehearing
before the appellate court. In the meantime,
researchers can breathe easier knowing that the
court has cleared away a potentially large
obstacle to their bench research. —Eu KiNTisch

1797
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1980

The Supreme Court
rules that Ananda
Chakrabarty’s
bacteriumis nota
“product of nature”
andsocanbe
patented; other
living things
“made by man”

are declared
patentable as well

Ananda Chakrabarty

Congress passes the Bayh-Dole Act
[the Patent and Trademark Laws
Amendment], which allows universities
to enterinto exclusive licensing for

theirintellectual property

i |
Cancer mice

i9gs

Harvard University gets a patent for the
OncoMouse, a rodent with a gene inserted that
predisposes it tocancer

2002

The Supreme Court of Canada
hears an appeal that results
inthe refusal of a patent for
the Harvard OncoMouse

2003

Congress puts a provision in
the patent office budget pro-
hibiting patents ona "human
organism,"” a codification of
the office’s existing policy
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FIGURE 1-2 The Separation of Powers/Checks and Balances

| The president can veto congressional

Branch & legislation.

The Congress
;Ie?:;: . __ : Cong.ress 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.

House and Senate can veto
each other’s bil

Executive Branch
The President

Executive office of
the president;
executive and

cabinet departments;
independent government

The Senate confirms the president’s : | The Court can declare presidential acts
| appointments. o : unconstitutional.

| 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 | 27T District Courts
| unconstitutional. . m

source: Janet A. Flammang et al., American Politics in a Changing World (Pacific Grove, Calif.: Brooks/Cole, 1990), 41.

The president appoints
judges.
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N éa-r'z vs. Mad,zony (/?03)

¥
Concept 7 Tadicyid Rewrew

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,
must of néﬁﬁﬁﬁ EZEounﬂ EEE
nterpret that rule. If two laws
conflict with each other, the courts

must decide on the operation of
each."

— Chief Justice John Marshall

._7740/.c1;u. R EVIEw NOT o CONSTITUTI0 N

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, disregardina 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*

i {he process of scientific publica-
tion, through which new find-
ings are reviewed for 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.

But new science, as we know, may
sometimes have costs as well as benefits.
The prospect that weapons of mass de-
struction might their way into the
hmyaaa—-
pmw‘mmﬁa«p
focus on nuclear Ezréﬁﬁm‘u’gn‘ no
stranger to the physics community, has
been with us for many years. But 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 new sct of issues 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-
search journals might give aid to those
with malevolent ends.

Journals that dealt especially with mi-
crobiology, infectious agents, public
mmmﬁ%ﬁhﬁ? 5-
@mma‘ny‘
some others, and have attempted to deal
with them. The American Society for
Microbiology (ASM), in particular,
urged the National Academy of Sciences
to 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 | PNAS | February 18,2003 | vol.100 | no.4

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

What follows reflects some outcomes
of 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 be pub-
lished. How and by what processes it
might be identified will continue to
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 to com-
bat terrorism.

The statements follow:

FIRST: The scientific information pub-
lished in peer-reviewed research jour-
nals carries special status and confers
unique responsibilities on editors and
authors. We must protect the integrity
of the scientific process by publishing
manuscripts of high quality, in sufficient
detail to permit reproducibility. Without

independent verificatio uir t
for scientilic progress, we _can.neither
advance biomedical research nor pro-
v1'__#_aethe knowledge base for byildin
trong-hiadefense systems

s{Eong bic
" SECOND: We :
prospect of bioterrori i it-

u%agmmgmmmﬁr-pwal
abuse of published information, but also
fecognize AT Tesearch i the

recogniz €arch in 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
capacity to identify such issues as they
arise.
THIRD:_Scigntists and theizjournals

shoul.

hould consider.the appropriate level
and design of processes (0 accomplish
effective review of papers that rajse

ity i . Journals in disci-
plines that have attracted numbers of
such papers have already devised proce-

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-
casi

i DE s
modified or not be published. Scientific
imformatio mmunicated by
other means: seminars, meetings, elec-
tronic posting, etc. Journals and scien-
tific societies can play an important role
in encouraging investigators to commu-
nicate results of research in ways that
maximize public benefits and minimize
risks of misuse.

*Group members: Ronald Atlas, President, ASM, and Editor,
CRC Critical Reviews in Microbiology; Philip Campbell,
Editor, Nature; Nicholas R. Cozzarelli, Editor, PNAS; Greg
Curfman, Deputy Editor, New England Journal of Medi-
cine; Lynn Enquist, Editor, Jourpal of Virology; Gerald
Fink, Massachusetts Institute of Technology; Annette
Flanagin, Managing Senior Editor, Journal of the Ameri-
can Medical Association, and President, Council of Science
Editors; Jacqueline Fletcher, President, American Phyto-
pathological Society; Elizabeth George, Program Man-
ager, National Nuclear Security Administration, Depart-
ment of Energy; Gordon Hammes, Editor, Biochemistry;
David Heyman, Senior Fellow and Director of Science and
Security Initiatives, Center for Strategic and International
studies; Thomas Inglesby, Editor, Biosecurity and Bioter-
rorism; Samuel Kaplan, Chair, ASM Publications Board;
Donald Kennedy, Editor, Science; Judith Krug, Director,
Office for Intellectual Freedom, American Library Associ-
ation; Rachel E. Levinson, Assistant Director for Life Sci-
ences, Office of Science and Technaology Policy; Emilie
Marcus, Editor, Neuron; Henry Metzger, National Institute
of Arthritis and Muscul | and Skin Di Na-
tional Institutes of Health; Stephen S. Morse, Columbia
University; Alison O'Brien, Editor, Infection and Immunity,
Andrew Onderdonk, Editor, Journal of Clinical Microbiol-
ogy; George Poste, Chief Executive Officer, Health Tech-
nalogy Networks; Beatrice Renault, Editor, Nature Medi-
cfne; Rabert Rich, Editor, Journal of Immunology; Ariella
Rosengard, University of Pennsylvania; Steven Salzburg,
The Institute for Genome Research; Mary Scanlan, Direc-
tor, Publishing Operations, American Chemical Society;
Thomas Shenk, President Elect, ASM, and Past Editor, Jour-
nal of Virology; Herbert Tabor, Editor, Journal of Biolog-
ical Chemistry; Harold Varmus, Memorial Sloan-Kettering
Cancer Center; Eckard Wimmer, State University of New
York at Stony Brook; Keith Yamamoto, Editor, Molecular
Biology of the Cell.

www.pnas.org/cgi/doi/10.1073/pnas.0630491100



PNAS policy on publication of sensitive material in the

life sciences

n January 9, 2003, M
tio
O ENASi and the Center for
trategic and International
Studies (CSIS) cosponsored a public
meeting with the broad gggné )
ring together scientists and policy-

makers to discuss whether current publi-

cation policies and practices it the Hre™
s

Weﬁﬁ ﬁm

d € ol sensitive” information to
use it.” Several

journals, including PNAS, had already

developed procedures in this regard.
Participants in the January mecting
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 cDNA: Generation of Infectious
?’“’fﬁé‘m

irus n sence of Natur em-

LWW
Genetic Resistance to Mouse%x” (3).

e third paper in question, **Variola
Virus ]_mmw:lg Evasion Dﬁ]ﬁ:ﬁﬁﬁ
$10n O Efficient Inhibitor of
Human Eﬁﬁﬁf’ (1), was pub-
~ lished 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
SO,
potentially sensitive information. First

y called attention to

the sensitive nature of the work in her
cover letter. Second, the NAS member
who edited the paper and the two refer-
ees also gave thoughtful consideration
to potential bioterrorism implications,
W&
C outwei
misuse, Finally, PNAS published a com-
mentary on the paper that dealt directly

1. Rosengard, A. M., Liu, Y., Nie, Z. & Jimenez,
R. (2002) Proc. Natl. Acad. Sci. USA 99, 8308~

BB13.
2, Cello, 1, Paul, A. V. & Wimmer, E. (2002)

www.pnas.org,/cgi/deoi/10.1073/pnas.0630514100

with the security concerns and also con-
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, I felt that an articulated and uni-
form practice should be established. In
November 2002, I asked the PNAS Edi-
torial Board to watch for papers that
invoiEE EEEEEEME fﬁe

enters for Disease Control’s category
A list (www.bt.cdc.gov/agent/
agentlist.asp) that mi%ht Eosg a risk. In
addition, our editorial 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 requgst
melmwr?ﬂ-
tainly a cookbook recipe for a w

ever, not a very useful example, because
it is highly unlikely that such a paper
would pass peer review, solely on scien-
tific grounds. Predetermining exactly
what types of submission would not be

published is nearly impossible. Consider,
however, the hypothetical example of a

& manuscript on how to.make Bacillus-an- .

ﬁWﬂ Because

we have or decades how to
make bacteria resistant to this drug, the
science behind the paper would seem
routine, 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

Science 297, 1016-1018.

3. Jackson, R. I., Ramsay, A. J., Christensen, C. D.,
Beaton, S., Hall, D. F. & Ramshaw, I. A. (2001)
J. Virgl. 75, 1205-1210.

<

resistant strains of B. anthracis that are
likely to arise spontaneously. Therefore,
depending on the nature of the science
presented, a pg%er s;gd%'ng ?‘gtibiotic
resistance in anthrax could be suitable
16T ny work of value to
terrori i coun-
fering terrorism.

niists involved in the publica-
tion of the three papers called into
question 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

manufacture of instruments of terror-

ism in any specific way, and their

publication is likely to be of much
reater value in advangi

vant agents.

One goal of the NAS/CSIS meeting
was to start a dialogue between the life
sciences 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
convened to determine what, if any, for-
mal policy could be articulated. The fol-
lowing editorial is the result (5). This
will also be published in Science and
Nature.

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 communication of the science that
we need for our common defense. At
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 au
con

ial dual use 0[

Nicholas R. Cozzarelli, Editor-in-Chief

-

4. Lachmann, P. J. (2002) Proc. Natl. Acad. Sci. USA
99, 8461-8462.

5. Journal Editors and Authors Group (2003) Proc.
Natl. Acad. Sci. USA 100, 1464,

PNAS | February 18,2003 | vel. 100 | no.4 | 1463
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BIOLOGICAL CONTAINMENT (FOR E. COLI HOST SYSTEMS ONLY)
EK1 EK2 EK3

DNA from nonpathogenic prokaryotes that
naturally exchange genes with E. coli

Plasmid or bacteriophage DNA from host
cells that naturally exchange genes with
E. coli. (If plasmid or bacteriophage
genome contains harmful genes or if
DNA segment is less than 99 percent
pure and characterized, higher levels of
confainment are required.)

P1

DNA from embryonic or germ-line cells of | DNA from nonembryonic cold-blooded

cold-blooded vertebrates vertebrates

DNA from other cold-blooded animals and | DNA from moderate-risk pathogenic
lower eukaryotes (except insects prokaryotes that naturally exchange
maintained in the laboratory for fewer genes with E. coli

than 10 generations)
DNA from nonpathogenic prokaryotes that
DNA from plants (except plants containing | do not naturally exchange genes

known pathogens or producing known with E. coli

toxins)

i & DNA from plant viruses
> DNA from low-risk pathogenic prokaryotes or ;
| P ganelle DNA from primates. (For
% aanARtrally:Gxahatge genas with £ ool organelle DNA that is less than 99 percent
P Organelle DNA from nonprimate ) p::uer:l%?rzzjl?vels of containment
E eukaryotes. (For organelle DNA that is 819194 ?
8 Leos;at?narg egn? gre;c;gluﬁlége}hlgher Ieveisof Plasmid or bacteriophage DNA from host
= ; cells that do not naturally exchange
o genes with E. coli. (If there is a risk that
7] recombinant will increase pathogenicity
= or ecological potential of host, higher
E levels of containment are required.)
DNA from nonpathogenic prokaryotes DNA from embryonic primate-tissue or DNA from nenembryonic primate tissue
that do not naturally exchange genes germ-line cells
with E. coli DNA from animal viruses (if cloned DNA
DNA from other mammalian cells contains harmful genes)
DNA from plant viruses
DNA from birds
Plasmid or bacteriophage DNA from host
& cells that do not naturally exchange genes| DNA from embryonic, nonembryonic or

with E. coli. (If there is a risk that germ-line vertebrate cells (if vertebrate
recombinant will increase pathegenicity or | produces a toxin)

ecological potential of host, higher levels
of containment are required.) DNA from moderate-risk pathogenic
prokaryotes that do not naturally exchange
genes-with E. coli

DNA from animal viruses (if cloned DNA
does not contain harmful genes)

DNA from nonembryonic primate tissue

5 DNA from animal viruses (if cloned DNA
contains harmful genes)

*SHOTGUN" EXPERIMENTS USING E. COLI K-12 OR ITS DERIV- EXPERIMENTS IN WHICH PURE, CHARACTERIZED “FOREIGN"
ATIVES AS THE HOST CELL AND PLASMIDS, BACTERIOPHAGES GENES CARRIED BY PLASMIDS, BACTERIOPHAGES OR OTHER
DR OTHER VIRUSES AS THE CLONING VECTORS VIRUSES ARE CLONED IN E. COL! K-12 OR ITS DERIVATIVES

lpere 7‘41‘11‘ Guidel ) < ‘/{J/J'(df-e( =N (DK
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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.

R

WouLp A Ban On CroNiNG INFRINGE UpoN THE
RicaT To MAKE REPRODUCTIVE 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.

# 3k ¥k

The right to make decisions about whether or not to 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 individual; married 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. Lifchez v. Hartigan [785 F.Supp: 1361 (N.D. BL
1990)7 held that a ban on research on fetuses was unconstitutional not
only because it was impermissibly vague, but also because it impermissi-
bly- infringed upon a woman’s fundamental right to privacy. Although
the Illinois 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: “Tt 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.”’

EE

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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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,ithere 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, evenwifsa-fundamentsl
constitutional right- to ¢lone were recognized;any legislation that would
infringe unduly upon this right would be permissiblé 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
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United States Patent A 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 oenes In Microorganisms.
Plasmids or virus DNA are cleaved to provide linear DNA having ligatable mi 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

yvides 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

‘oduction 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: CI12P 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 (i
Chakrabarty

[11] 4,259,444
[45]  Mar, 31, 1981

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

Ananda M. Chakrabarty, Latham,
N.Y.

General Electric Company,
Schenectady, N.Y.

[21] Appl. No.: 260,563
[22] Filed: Jun, 7, 1972

Bl MECLE ..o smsessiisnssiasaiiin C12N 15/00
[52] us. L. ... 435/172; 435/253;
435/264; 435/281; 435/820; 435/875; 435/877

[58] Field of Search ............... 195/28 R, 1,3 H, 3 R,
195/96, 78, 79, 112; 435/172, 253, 264, 820,

281, 875, 877

[75] Inventor:

[73] Assignee:

[56] References Cited
PUBLICATIONS

Annual Review of Microbiology vol. 26 Annual Re-
view Inc. 1972 pp. 362-368.

Journal of Bacteriology vol. 106 pp. 468-478 (1971).
Bacteriological Reviews vol. 33 pp. 210-263 (1969).

Primary Examiner—R. B. Penland

Attorney, Agent, or Firm—Leo 1. MalLossi; 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
separate 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, Peoria, I1l. The 2.
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

countries involving the use of Agrobacterium-mediated transformation to create transgenic crops. Agrobacterium
transformation technology allows scientists to transfer DNA to plant cells.

Under the agreement, Max Planck Society, Bayer CropScience, Garching Innovation, and Monsanto will cross
license their respective Agrobacterium-mediated transformation technologies worldwide. Bayer CropScience,
Max Planck’s exclusive licensee, and Monsanto will provide each other, in selected areas of the world, non-
exclusive licenses related to the development, use and sale of transgenic crops. Monsanto will also provide 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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United States Patent [
Mullis

4,683,202
* Jul. 28, 1987

[11] Patent Number:
451 Date of Patent:

[54] PROCESS FOR AMPLIFYING NUCLEIC
ACID SEQUENCES

Kary B. Mullis, Kensington, Calif.
Cetus Corporation, Emeryville, Calif.

[75] Inventor:
[73] Assignee:

[*] Notice: The portion of the term of this patent
subsequent to Jul. 28, 2004 has been
disclaimed.

[21] Appl. No.: 791,308

[22] Filed: Oct. 25, 1985

Related U.S. Application Data

[63] Continuation-in-part of Ser. No. 716,975, Mar. 28,
19835, abandoned.

BN It Gl C12P 19/34; C12N 15/00;
CI2N 1/00; CO7H 21/04; CO7H 21/02
[ UISHCL i 435/91; 435/171.3;

435/317; 536/2T; 536/28; 536/29; 935/17;
935/18; 935/16

[58] Field of Search ........c.c.o.on.... 435/91, 172.3, 317;
536/27, 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).

Rossi et al., J. Biol. Chem., 257, 9226-9229 (1982),

Primary Examiner—James Martinell
Attorney, 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 trademarks. Although there may be some similarities among these kinds of intellectual property
protection, they are different and serve different purposes.

What Is a Patent?

.- patent for an invention is the grant of a property rightfo the inventor, issued by the Patent and Trademark Office. The term of a new patent is 20
years 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. US 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 ot ing, usin
offeri alling™ the i ion.i i

or “importing” the invention into the Uni €s. 1s granted 1s not the right to
make, use, offer for sale, sell or import, but the right to exclude others 1Tom making, Using, ollering for sale, seMing or importing the invention.
What Is a Trademark or Servicemark?
A trademark is a mwam which is used in trade with goods to indj source of the s and to distinguish them f e
&oods of others. A servicemark is the same as a trademark except that it identifies and distinguishes The source ol a service rather than a product. The
terms emark" and "mark" are commonly used to refer to both trademarks and servicemarks.

Tradem 1 v i 31 imi ., byLnottoprevent others from making the same goods or from
selling the same goods or services under a clearly different mark. Trademarks which are used in interstate or foreign commerce may be registered with

the Patent and Trademark Office. The registration procedure for trademarks and general information concerning trademarks is described in a separate
pamphlet entitled "Basic Facts about Trademarks".

e authors of “origina including literary, dramatic, musical, artistic, and certain

other intellectual works, both published and unpublished. The opyright Act generally gives the owner of copyright the exclusive righ
eproduce the copvrighted work, to prepare derivative works, to distrib Qpic ecords of the copyrighted work, {0 PEITOIT the

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 i i ;
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Qé’iwc E PATENT STATUTE
OF 1979 _

Venetian Glass Blowing Secrets
Revealed

G’;h—is‘isfﬁu: Venice Patent Statute of 1474:}'We have among us men of

~ great genius, apt to invent and discover ingenious devices; and in view
of the grandeur and virtue of our City, more such men come to us every

SocierAL
INTEREST
Vs,
TRape seckers/

could not bui em and take the inventors.honor away, more men
would then apply their genius, would discover, and would bui devices

day from divers parts. Now, if provision were made for the works and
devices discovered by such so that others w f RO"R E:.f

PRO}OTED

of great utility an efit 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 our
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
and operated. It being forbidden to every other person.in any of our
territories and towns to make any further deyice conforming with and
similar to said one, with out the consent and license of the author, for
the term of 10 years.” Quoted in Mandich, Venetian Patents (1450-
1550), 30 J.PAT.OFE SOC'Y 166, 176-77 (1948). o
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Table 23.1 Common types of patent categories, with examples from
recombinant DNA technology
g

Categorie Examples
Produ n
ubstance Cloned genes, recombinant proteins, monoclonal

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

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

Pulsed-field gel electrophoresis apparatus, DNA
sequencing apparatus, and microprojectile gene
transfer machine ACR #ael,ing

Compositions of matter

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

Method of working Nucleic acid hybridization assays, diagnostic
procedures, detection systems using PCR, and
mutant assays

Use Applying biofertilizers and bioinsecticides,

fermentation of genetically modified organisms,
and nontherapeutic animal treatment systems

[C;’Acn /d’dyb- Kecowbiomt suh AP (;/

WA, frotein oypusaces

EEvE <A, 5 .
n; TJEPUTo Gnng. Mackne

PER Lesom binomt o004
m’ﬂfﬂ:& Pla ts
CEnE CNIP PRo<tss

A method for replicating a biologically functional DNA, which compromises:
transforming under transforming conditions compatible unicellular organisms 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 provide a first linear ent
having an intact replicon and termini of a predetermined character; (b) combinin

said first linear segment with a second linear DNA segment, having af Teast one
intact gene and foreign to said unicellular organism and having termini ligatable to
said 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_uﬂhgﬂth; in

said unicellular organisms under appropriate nutrient conditions; and isolatigg é 1

A.

means of said phenotypical trait imparted by said biologically functiona

Figure 23,1 The first claim of U.S. patent 4,237,224, granted to S. Cohen and H.
Boyer on 2 December 1980 and entitled “Process for producing biologically func-
tional molecular chimeras.”
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Court Tightens Patent Rules on Gene Tags

Slamming shut what Nobelist Paul Berg once
called a genetic Pandora’s box, a federal
appeals court ruled last week that researchers
cannot patent DNA strands that bind genes
whose function is unknown. The ruling,* in a
case brought by agbiotech giant Monsanto
involving strings of corn DNA, puts an end to
more than a decade of uncertainty about the
patentability of a basic research tool.

The roots of the case reach back to 1991,
when the National Institutes of Health
(NIH), based on work by J. Craig Venter,
submitted the first of thousands of patent
applications for gene-grabbing tools called
expressed sequence tags (ESTs). The U.S.
Patent and Trademark Office (PTO)
rejected the application, NIH chose not to
fight, and subsequent applications for ESTs
for which the underlying gene was unknown
were put on hold or denied.

Last week’s 2—1 decision by the U.S.
Court of Appeals for the Federal Circuit
upholds a 2001 ruling by PTO that Mon-
santo’s application for corn ESTs fell short of
the requirement that any innovation be “use-

* www.fedcir.gov/opinions/04-1465.pdf

B -

Getting aﬁ earful. Court tells Monsanto that its corn ESTs can't be patented.

ful.” In its ruling, the court calls Monsanto’s
ESTs “only tools to be used along the way™ in
exploring an organism’s genes. Inventions
must have both a “significant and presently
available [and] well-defined” benefit to
receive a patent, it added.

Although most pending patents on genetic
sequences now include adequate information
on function, according to PTO, observers were

e |
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worried that a victory
for Monsanto could
restrict scientific in-
quiry, especially as
the infringement ex-
emption for basic
research has come
under recent fire. An
amici brief filed by the
National Academy of
Sciences and several
biotech and drug com-
panies and medical
societies raised the
specter of infringe-
ment suits and other
legal hurdles that
could “preempt other
scientists from entire fields of research.”

In his dissent, federal Judge Randall
Rader said the decision to set a high bar for
patenting ESTs will harm research by deny-
ing deserved patents for early-stage “re-
search tools [that] provide a cognizable ben-
efit for society.” It also sets up a potential
legal battle over the increasingly popular
argument by some applicants seeking to
patent new genes that usefulness should be
based on homology—base-pair similarity
with better-known genes. “I've seen pretty
strong homology rejected on utility
grounds,” says patent agent Sherri Oslick of
McDonnell Boehnen Hulbert & Berghoff
LLP in Chicago, Illinois. “How much
homology is enough?”

PTO worked with Monsanto to arrange
what both sides acknowledge was a test
case. In 2001, PTO had rejected Monsanto’s
patent application for the ESTs because
they lacked a “ ‘real world’ context of use.”
Monsanto argued that several applica-
tions—including finding DNA regulatory
regions called promoters—made the ESTs
useful. But the appellate court said that
Monsanto needed to lay out more “specific”
uses: the identification of particular pro-
moters, for example.

Monsanto officials say the decision brings
much-needed “clarity” to the issue, although
the company may still request a rehearing
before the appellate court. In the meantime,
researchers can breathe easier knowing that the
court has cleared away a potentially large
obstacle to their bench research. —Eu KinTiscu
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A schematic representation of the typical actions taken during the examination process of a patent application before (a) the US Patent and Trademark
Office and (b) the European Patent Office. Dashed lines indicate alternative actions that are possible at each stage; solid lines indicate that the indicated
action necessarily follows the previous one. It can be seen that two steps are available in Europe but not in the US: an optional oral hearing before the
patent is allowed, in which applicants may argue orally for the patentability of their inventions before a panel of examiners, and an opposition period after
the application is allowed, in which the public may oppose the patent. ‘Restriction’ and ‘Lack of unity’ are equivalent procedures through which the patent
offices require an applicant to divide a single application into two separate patent applications (an ‘original’ and a ‘divisional’), on the basis of a conclusion
that the single original application disclosed and claimed two distinct inventions. An ‘office action’ is a written report issued by the examiner regarding
the patentability of the claimed invention. Upon concluding that an application is patentable, the examiner will ‘allow’ the application. In the US, the
issuing of the patent typically follows allowance after completion of certain simple formalities, whereas in Europe the issuing of a patent does not occur
for several months; during this time, members of the public may oppose the patent and the patent applicant must substantively defend the patentability of
the invention.
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1st appeared 22 November 1999

UC and Genentech Announce Patent Settlement of
Patent Infringement Lawsuits

The University of California and Genentech, Inc. agreed
Friday to a proposed settlement of the patent
infringement lawsuits brought by UC relating to
Genentech's human growth hormone products.

Under the terms of the settlement agreement approved
Friday by the UC Board of Regents, Genentech will pay
the University of California $150 million and make a
contribution in the amount of $50 million toward
construction of the first biological sciences research
building at UCSF Mission Bay, a new 43-acre research
and teaching campus of the University of California, San
Francisco. The building will bear a name proposed by
Genentech and acceptable to the University of
California.

Both parties agree that this settlement is not an
admission that Genentech infringed UC's patent or used
the genetic material in question.

"Genentech has decided to put this matter behind us
and avoid the distraction and uncertainty of another jury
trial covering complex patent issues that are based on
events that took place nearly twenty years ago," said
Arthur D. Levinson, Ph.D., chairman and chief executive
officer at Genentech. "We are focusing our efforts on
developing drugs that treat serious illnesses, and we are
gratified that some of this settlement will support UCSF's
biological research efforts.

"Having been a postdoctoral fellow at UCSF, | know
first-hand the many ways that UC's research contributes
to the advancement of science and medicine and how
important it is for institutions like UC and companies like
Genentech to work cooperatively in making scientific
progress,” said Levinson.

"l am pleased by this settlement," said UCSF Chancellor

Qs



J. Michael Bishop. "It was negotiated by the current
leadership of Genentech and UCSF, in an amicable
manner and out of mutual respect. The relationship
between these two institutions in the past has been
collegial and historic. Now, we can continue in the same
spirit."

"This agreement affirms the important role of both
University-based research and research in private
industry in bringing products to market," said Zach W.
Hall, UCSF vice chancellor for research. "We are
pleased that the contributions of University scientists are
recognized by this agreement, and that part of the
rewards of their work will support future research in the
University. We look forward to continuing collaborations
with Genentech and our other commercial partners.”

Commenting on the proposed agreement, University of
California President Richard Atkinson said, "The
settlement underscores the value that research at the
University of California contributes to advancing science,
spawning new industries and improving people's lives.
The University and Genentech have continued
cooperative research relations throughout this patent
dispute. Now that this issue is behind us, we look
forward to accelerating our scientific collaborations."

The proposed settlement resolves all outstanding
litigation on this matter between UC and Genentech and
is subject to the completion and execution of definitive
settlement documents. The settiement and contribution
will be drawn from Genentech's cash balance and will be
recorded and paid as a special charge in Genentech's
fourth quarter financials.

From the total settlement of $200 million, and in
accordance with the established University patent policy,
the University of California general fund will receive
approximately $30 million, the‘three inventors.and two
collaborators will share approximately $85 million, and
UCSF will receive the $50 million building contribution
and the balance of approximately$35 million, which will
be used in support of research throughout UCSF and, in
particular, to meet large capital needs.

UC filed its patent infringement suits against Genentech
in 1990 and 1997. A jury trial was held in the U.S.
District Court for the Northern District of California
beginning in April, 1999. In June, 1999, the jury was
unable to reach a verdict on the infringement issue. A
second trial was scheduled to begin on January 3, 2000.

7l



ADVERTISEMENT

http://www.latimes.com/technology/la-fi-monsanto28feb28,1,6595130.story? coll=la-headlines-technology
From the Los Angeles Times

Monsanto to Pay UC $100 Million in Patent Case

From Associated Press
February 28, 2006

Monsanto Co. agreed to pay the University of California more than $100 million to settle the school's claim that the biotechnology company
infringed on a patent related to a hormone that makes cows produce more milk.

The university's Board of Regents and Monsanto announced the settlement Monday as the bovine growth hormone case was scheduled to go to
trial. The suit was filed in 2004.

Under the accord, St. Louis-based Monsanto will pay the school $100 million upfront plus 15 cents a dose, or at least $5 million annually, to
license the patented technology. The university's patent rights expire in 2023.

At issue is the genetically engineered bovine somatotropin hormone, sold under the brand name Posilac. Monsanto says injections of the hormone
help dairy cows produce 10% to 15% more milk.

The university alleged that three researchers at UC San Francisco first isolated the DNA used to make the hormone. The lawsuit said Monsanto
knew about the research as early as 1985, but sold the product anyway.

Although university researchers might have developed the technology decades ago, the school did not win a patent until 2004, UC spokesman
Trey Davis said. The school filed its lawsuit that year.

Monsanto spokesman Andrew Burchett said that the company was the first to produce the product commercially and that it patented the
production process.

Monsanto said the agreement with the university would give it an exclusive commercial license to use the university's patented hormone. The
university will have the right to use the hormone in noncommercial research, and the U.S. government will retain some rights because federal
funding was used to develop the technology.

The company said the settlement would not hurt its performance this year. Burchett said Monsanto would not disclose annual sales of Posilac.

The three scientists at UC San Francisco who first developed the hormone are Walter L. Miller, Joseph A. Martial and John D. Baxter, according
to the school. ————

Miller said he was happy with the settlement. He:published his first paper on the hormone technelogy in 1980.
"It's been 26 years, and it's nice to have it done," Miller said.

Miller said he and his fellow researchers were denied a patent for decades mainly because of technicalities with the patent process, not problems
with their scientific work.

The hormone has stirred debate since it was approved for commercial use by the Food and Drug Administration in 1993. Consumer groups worry
that the hormone could affect human health, and many milk brands carry labels advertising that they are Posilac-free.

Shares of Monsanto rose 55 cents Monday to $85.19.

If you want other stories on this topic, search the Archives at latimes.com/archives.
TMSReprints

Article licensing and reprint options

Copyright 2006 Los Angeles Times | Privacy Policy | Terms of Service
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United States Patent 4,447,538
Goodman , et al. May 8, 1984

Microorganism containing gene for human chorionic somatomammotropin

Abstract

A microorganism containing a recombinant DNA transfer vector having the coding sequences for human
chorionic somatomammotropin.

Inventors: Goodman; Howard M. (San Francisco, CA); Shine; John (San Francisco, CA); Seeburg;
Peter H. (San Francisco, CA)

Assignee: Regents of the University of California (Berkeley, CA)
Appl. No.: 346124
Filed: February 5, 1982

Current U.S. Class: 435/252.33; 930/120
Intern'l Class: C12N 001/20; C12N 015/00
Field of Search: 435/172,68,253

References Cited [Referenced By]

Other References

Niall, H. D. et al. Proc. Nat. Acad. Sci. 68, 866 (1971).
Roberts, B. E. et al. Proc. Nat. Acad. Sci. 70, 2330 (1973).
Tashjian, A. H. et al Endocrinology 82, 342 (1968).
Martial, J. A. et al Proc. Nat. Acad. Sci. 74, 1816 (1977).
Bancroft, F. C. et al Proc. Nat. Acad. Sci. 70, 3646 (1973).
Wallis, M. et al Growth Hormone and Related Peptides (Eds. Copecile, A. et al) Elsevier New
York (1976) pp. 1-14.
Dayhoff, M. O. Atlas of Protein Sequence and Structure 5, Suppl. 2, pp. 120-121.
Rodriguez, R. L. et al. in ICN-UCLA Symposium on Molecular and Genetic Biology (Wierlich,
D. P. et al Eds.) Academic Press, New York 1976, pp. 471-477.
Scheller, R. H. et al Science 196, 177 (1977).
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United States Patent 6,692,941
Miller , et al. February 17, 2004
Bovine growth hormone
Abstract

A DNA comprising a deoxynucleotide sequence coding for bovine growth hormone is described. A transfer
vector and an expression vector containing this DNA and microorganisms transformed by these vectors are
also described.

Inventors: Miller; Walter L. (San Francisco, CA); Martial; Joseph Augustin (Mill Valley, CA); Baxter;
John D. (San Francisco, CA)

Assignee: The Regents of the University of California (Oakland, CA)
Appl. No.: 480745
Filed: February 15, 1990

Current U.S. Class: 435/69.4; 435/243; 435/252.3; 536/23.51
Intern'l Class: C12N 015/00; C12N 015/18; C12P 021/02
Field of Search: 435/69.4,70.1.71.1.71.2.91.172.1,172.3 320.252.5.252.35,320.1,91 .1 243

536/27 935/13,29,72,73 530/399

References Cited [Referenced By]

U.S. Patent Documents

4415732 Nov., 1983 Caruthers et al. 536/26.
4458066 Jul., 1984 Caruthers et al. 536/25.
5037806 Aug., 1991 Krivi 514/12.
5221619 Jun., 1993 Itakura et al. 435/69.
Foreign Patent Documents
0001 930 May., 1979 EP.
0 001 929 Jun., 1979 EP.
0012 494 Jun., 1980 EP.
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EXHIBIT 18

NET LEGAL EXPENSES
Year Ended June 30, 2002
(Millions)

Interference

and Infringement
$1.3

10%

Legal Defense
$3.1

23%

Patent Prosecution
$9.0
B67%

FYO2 Net Legal Expenses = $13.4 Million
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BIOTECHNOLOGY

INDUSTRY
ORGANIZATION

Biotechnology Industry Facts g Printer Friendly

® There are more than 300 biotech drug products and vaccines currently in clinical trials

targeting more than 200 diseases, including various cancers, Alzheimer's disease, heart disease,
diabetes, multiple sclerosis, AIDS and arthritis.

Biotechnology 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, soybeans and corn.
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 pollution-eating microbes without the use of caustic chemicals.

Industrial 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 biotechnologybased 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.

® As of Dec. 31, 2003, there were{1,473 bio jes i jted States), of

which 314 were publicly held.

® Marke izati value of publicly traded biotech companies (U.S.) at market
prices,/was $311 billion as of early April 2005. Joz ﬂ/((,‘o e 4{,/,5-
The biotechnology industry has mushroomed since 1992, with U.S. health-care biotech
revenues increasing from $8 billion in 1992 to_§ i
The U.S. biotechnology industry #mployed 198,300 people as of Dec. 31, 2003.
Biotechnology is -1 psive ind ies in the wprld e U.S. biotech

2Y5 /P £18loom onRrO 75 O3
The top five biotech companies spent an average of $101,200 per employee on R&D in 2002.

The biotech industry is regulated by the U.S. Food and Drug Administration (FDA), the
Environmental Protection Agency (EPA) and the Department of Agriculture (USDA).
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Market Capitalization, 1994-2005%
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U.S. Biotech Industry Statistics: 1994-2004*

Year 2004| 2003| 2002| 2001 2000| 1999| 1998| 1997| 1996| 1995| 1994
|sales* 33.3] 28.4] 243] 214 193] 161 145 13| 10.8 9.3 7.7
Revenues a6.0] 3921 206 206] 267 223 202 17.4| 146] 127 112
R&D 19.8] 179] 205| 157 142 107 106 9.0 7.9 7.7 7.0
|Expense

|Net Loss 6.4 5.4 9.4 46 5.6 4.4 4.1 4.5 46 4.1 3.6
No.of Public] 330] 314| 318] 342] 339 300 316] 317| 294 260| 265
Companies

No. of 1,444| 1,473] 1,466] 1,457 1,379| 1,273| 1,311| 1,274 1,287 1,308 1,311
Companies

lEmpIDvees 187,500(177,000{194,600{191,000{174,000{162,000|155,000{141,000{118,000{108,000{103,000

*Amounts are U.S. dollars in billions.
Sources: Ernst & Young LLP, annual biotechnology industry reports, 1993-2005.
Financial data based primarily on fiscal-year financial statements of publicly traded companies.
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Some Facts About Biotechnology

BIOTECHNOLOGY
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@ 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

medicines on the market, 70 percent were approved in the last six years.

® There are more than 350 biotech drua products and vaccines currently in clinical trials targeting
more than 200 diseases, including various cancers, Alzheimer's disease, heart disease, diabetes,

multiple sclerosis, AIDS and arthritis.

@ Biotechnology 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, soybeans 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.

e Environmental biotechnology products make it possible to clean up hazardous waste more

efficiently by harnessing pollution-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.

e 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 biotechnology industry has more than tripled in size since 1992, with revenues increasing from
$8 billion in 1892 to $27.6 billion in 2001.

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

@ 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

Sales™

Revenues®

R&D Expense*

No. of Public Companies

No. of Companies

207

285

157

Employees

*Amounts are U.S. dollars in billions.

Source : Emst & Young LLP, annual biotechnology

2001

industry repol

2000

1889

s, 1983-2002.

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)

$252.2
2%

Mitextenes and Equity
By from Pactners

1300.7
2%

_ Fallow: cns:
Venture funding: 155108
$3.763.3 255,

25,
Peatic'Oidser:
§7.2270
A8

Sowee: BioWorld

Total Financing, 1997 - 2001 {in billion US)
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Total Patents Granted per Year
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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

LTY view of the OTT Home Page. The
INDUSTRY RESOURCES 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 (RA Q).

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

POPULAR PAGES: Annual Reports | Available Technologies |
Operational Tools | Company Information | UC Tech Transfer
Policy/Special Reports | Guidance for Industry | Disclosing an
Invention | Inventor Inquiries | OTT Guidance Memo
IStrawberry Licensing

o te
giﬁ Annual Five Years
- Report of

Progress
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News - Top 10 Universities Receiving Patents in 2003 2/16/04 6:14 PM

United States Patent and Trademark Office NEWS

Home| Site Index|Search|Guides|Contacts|eBusiness|eBiz alerts| News|Help

N..vs > 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

G005 | o Cigini on: aﬁ%'é'é) atonta r2(1)1]‘02)
-L 1 T .Universﬁy B ————— - — (1.)
2 ;__139 Cahfomla instltute of Te_t;ﬁf_'lglogy (3)
3 127I ” Massachuseﬂs In5t|tute of Technolbgy (2} i
.4 96 i Unwersnty of Texas e (5)
5 | 85 Stanford Unwersit;” | | : N (4)
6 84 " Umvermty of Wlsconé|n D bl o (6“'*) )
| .7" " - 70 o |Johns Hopklns Unwers@ . | ” (6**) |
8 63 'Unlversﬂy of Michigan | (1)
| 9 .61I  Columbia Unwersrty - | (13)
10 | 59 : -Cornell University i (21**)
58 |University of Florda T )

*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 accommodate all requests, your suggestions will be considered and may lead to other
improvements on the website.

e S
@AL_/‘}J W '1,.;;—?»»(&
4o

\_\7¢au ’7

http://www.uspto.gov/main/homepagenews/bak2004feb09.htm Page 1 of 2



United States Patent and Trademark Office NEWS

Home | Site Index | Search | FAQ | Glossary | Guides | Contacts | eBusiness| eBiz alerts | News | Help

Press Releases > USPTO Releases List of Top 10 Universities Receiving Most Patents in 2004

PRESS RELEASE March 18, 2005
Contact: #05-18
Ruth Nyblod

571-272-8400
ruth.nyblod@uspto.gov

USPTO Releases List of Top 10 Universities Receiving Most Patents in 2004
University of California leads U.S. academic institutions for 11 th consecutive year

The Department of Commerce’s United States Patent and Trademark Office (USPTO) today announced
the top 10 U.S. universities receiving the most patents during calendar year 2004. Listed below are the
10 universities receiving the most patents for inventions in 2004, along with their 2003 ranking. The
University of California tops the list for the 11th consecutive year.

"The development and commercialization of technology are essential to a strong economy,” said Jon
Dudas, Under Secretary of Commerce for Intellectual Property and Director of the USPTO." Academic
institutions are generators of discovery and innovation, and their patented inventions benefit all
Americans through new jobs and new products that improve our lives daily.”

This report presents a preliminary list of the U.S. universities receiving the most patents for inventions
(i.e., utility patents) during the 2004 calendar year. All campuses are included.

PRELIMINARY LIST OF TOP PATENTING U.S. UNIVERSITIES

Calendar Year 2004
" Number of Number of
R;;&i" Patents in U.S. University* iflR:[;‘okm (Patenus in
2004* 2003)
1 424 University of California (1) (439)
2 135 California Institute of Technology (2) (139)
3 132 Massachusetts Institute of Technology (3) (127)
4 101 University of Texas (4) (96)
5 94 Johns Hopkins University (7) (70)
6 75 Stanford University (5) (85)
7 67 University of Michigan (8) (63)
8 64 University of Wisconsin (6) (84)
9 58 University of lllinois (20) (39)
10 52 Columbia University (9) (61)

*The listed patent counts are preliminary counts that are subject to correction. The final listing of patent
counts for U.S. universities in 2004 should be available in late December of 2005.

#H##
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EXHIBIT 6 EXHIBIT 8
US PATENTS ISSUED TO UC CAMPUS US PATENT PORTFOLIOS*
—— Year Ended Juneliii-ﬂ.%{%%_-—
e
= ucB M7
50 uco 304
o) UcCl 143
348
150 ‘)
UCR 71
100
‘ UCSB 158
= ~ucsc 18
O Evan FY88  FYO0  FYOI FYoo ucsD 392
UCSF B45

At the end of FY02, there were 2,502 US and 2,051
foreign patents in the systemwide portfolio (Exhibit 7). * Patents assot_:iatec_! with invgntorslfrlom more than one campus are
The number of US patents in each campus portfolio is tepories uipie.fme s ihis ekalbit
presented in Exhibit 8.

EXHIBIT 7
TOTAL UC PATENT PORTFOLIO
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EXHIBIT 15

UC TOP-EARNING INVENTIONS*
Year Ended June 30, 2002
(Thousands)

Invention (Campus, Year Disclosed)

Hepatitis-B Vaccine (SF, 1979 and 1981) 21,474

Treatment-Intracranial Aneurysms (LA, 1989) 6,803

Radiographic Media (SD, 1979) 5,456

Liposome Sizing Method (SF, 1977) 3,686

Interstitial Cystitis Therapy (SD, 1980) 2,986

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) 1.936

Laser/Water Atomic Microscope (SB, 1989) 1,839

Cochlear Implants (SF, 1879) 1.476

Liposome Storage Method (DA, 1984) 1,432

Feline AIDS Virus Diagnostic (DA, 1986) 930

Feline Leukemia Virus Diagnostic (DA, 1980) 770

Fluorescence Gel Scanner (BK, 1990) 664

Chromosome Painting (LLL, 1985) 604

Aids for Learning Disabled (SF, 1994) 582

Nicotine Patch (LA, 1984) 534

Fluorescent Dyes-Calcium (BK, 1984) 513

Energy Transfer Primers (BK, 1994) 468

Firefly Luciferase (SD, 1984) 455

Diamante Strawberry (DA, 1997) 368

Intracellular DNA/RNA Targeting (SF, 1991) 359

$
$
$
$
$
$
$
$
$
$
$
$
Fluorescent Conjugate Probes (BK, 1981) $ 1,198
$
$
$
$
$
$
$
$
$
$
$
$

Magnetic Resonance Imaging (SF, 1976) 357
Gene Reporter Matrix (BK, 1995) $ 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 been
commercialized. UC inventions that have not yet reached the
marketplace but generated FY02 income equivalent to others on
the list (e.g. through issue fees and minimum royalties) include
Optical Network Switch, $8.8 million (DA, 1997), and Human FV
Phage Antibody Library, $1.1 million (BK/SF, 1996).

21 2002 ANNUAL REPORT « TECHNOLOGY TRANSFER 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)‘
> b =
' (e\' Program is first among U.S. universities, botlun terms of E
orantedandmﬂnnunberofsucoasshﬂ!ymemalnsdhﬂnm ' : _ = LT
) 5 i
UC has an active ‘portfolio pf approximately 5,000 inventions. Of that tatal,. more
than 850 technologies generated fees and royalty income this year. (See p. 20)
.‘,"h .
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 etvkeen the filing of a patent application and the

issuance of a U.S. patent. The 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)

o /‘_/ ékﬁff-‘

Even though the patonts from two top-earning technologies and Human

The UC Technolody.
the number of pa

,A_’ Growth Hormone, expired within the past few years, total FYO1 Iicensmg revenues

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

Under University pollcj,_ researchers are allocated a share of royalties generated
through the licensing of their inventions. In FYO01, a total of 832 inventors received
$33.1 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 developmant, as such discoveries need to
go through clinical trials and gain approval from the Food and Drug Administration.
Two 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) /\__
H

b 4

¢
Private industry is a strong supporter of research at the University of California. In 2/ A1
01, UC entered into ow ,600 ts with i t iding more th
FYOo1 g entere .o er‘ 2 agreemen ; h industry providing an £ e el
$216 million for the University research enterprise.
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EXHIBIT 2

INVENTION DISCLOSURES BY CAMPUS*
Year Ended fune 30, 2001

UCSD 265
UCSF 167

UCB 106

ucoh 86

ucl 87

Other 5
UCLA 129
UCR 30
UCSB 81

* Inventions having inventors from more than onéJ ggﬁ"l;gs are counted
multiple times, once for each campus with an inventor; thus the total
number of inventions in this chart exceeds the 957 total inventions
reported in the text. The category "Othér” includes inventions with a
DOE Laboratory or UCOP inventor.

EXHIBIT 13

TOTAL LICENSING AND REVENUE *
(Millians)

$100

40

20

o

FYS7 Fyos FYsg FYOOD

*In FY0O, the University received a $200 million payment as

settlement for a long-standing infringement suit involving the
University’s Human Growth Hormone patent. Because of the unique
nature and magnitude of this settlement, monies attributable to the
settlernent are excluded 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 June 30, 2001

ucB 667
uco 612
ucl 347
—p & UCLA 686
UCR 184
ucss 290
ucsc 76
ucsb 1,038
ucsF 1,104

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

EXHIBIT 14

TOTAL LICENSING REVENUES BY CAMPUS
Year Ended June 30, 2001

(Thousarids)
ucB $7,124
ucb $10,036
ucl $6,240
—> & UCLA@:’) $9,559
UR " 1174
UcsB $985
ucsc $75
ucso $7,715
UCSF $38,500
Other* $1,470

*Revenues primarily from a portfolio of 74 OTT-managed DOE
Laboratory inventions, most disclosed prior to the establishment of
the Laboratory-based licensing offices.
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EXHIBIT 29

FYO2 CAMPUS FINANCIAL ACTIVITY

Year Ended fune 30, 2002

(Thousands)
ucs ucp uci UcLA UCSB uese ucsD UCSE
——
Income from Royalties and Fees $5,810 $16,401 $4,257 $10.118 $1,089 $2,347 $38 $12,690 $34,344
Less: Payments to Joint Holders (58) 0 [o] Q (632) (5,371)
Adjusted Gross Income (A) 5,754 16,401 4, 257 @ 1,089 2,347 38 12,058 28,973
Legal and Other Direct Expenses 3,130 2,485 1,496 3,043 1,318 381 6,825 5679
Less: Reimbursements 2197)  (647) (632) (1.475) IJ_QJ) (479) (122) (3.001) (3.008)
Net Legal Expenses (B) 933 1,838 864 1,568 487 839 260 3,824 2,671
Mandatory Distributions
o 1,794 3312 2136 (G388) 471 282 9 2075 11,936
Research Allocation_ e g€+ 77 12 5 48 15 1 138 93
General Fund Share 757 2,813 314 Q.287) 33 307 58 1,519 3,592
Total Distributions (C) 2,628 6,137 2,455 472 519 606 48 3,732 15,621
Operating Expenses (D)? 308 1,457 358 1,060 402 661 232 862 1,796
Net Income/Loss (A-B-C-D)? $1,885 $6,969 $580 $2,754 ($319)  $241 ($405) $3.640 $8,885
1 A-
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- Enroliment - Fall Quarter i :

Undergraduates NS
. Graduates, and interns and Residents b g
- Staff Information ' :
Full-Time Equivalent R ;
(includes approximately 5,000 casuals and students) : -

'\ OPERATING AND NONOPERATING REVENUE AND EXPENDITURES:

" CAMPUS AND FINANCIAL HIGHLIGHTS

(dollars in thousands) For Fiscal Years Ended June 30

Campus Land Area Co s

Operating Revenue
Monoperating Revenue

Operating Expense
Monoperating Expense

2002 -

FINANCIAL HIGHLIGHTS

i
{
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—LI02 - 2047

OPERATING AND NONOPERATING REVENUES TOTAL TOTAL
AND EXPENDITURES ALL CAMPUSES (inthousands) b O i

$4,000,000

$3,000,000

$2,000,000 -

$1,000,000 —

50

~MANAGEMENT'S DISCUSSION AND ANALYSIS

! Programsand —
| Administration &

|
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UcrA Revenue w Expenses

REVENUES SUPPORTING CORE ACTIVITIES
(in thousands) 3./7723 ‘

c’u’z Other Revenues -
$41,203 (Aeya

Private Gifts -
5119,674

Student Tuition and Fees
$209,404

g 3 State Educational
,",l $32 Appropriations
Frocate $630.271

Sales and
Services
$1,417,566

State Financing
Appropriations
514,289

Grants and
Contracts
$737,370

7 Y7 lromte

The following chart displays the portion of operating archTomd perating expenses related to core activities of the cam-

pus, as of June 30, 2003:

EXPENSES ASSOCIATED WITH CORE ACTIVITIES

(in thousands)
@ Salaries and Benefits — :
$1,937,952 ARG

Other Expenses

Scholarships
and Fellowships
$73,827

]
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$492,337
Interest Expens Utilities
$22,790 568,374
Depreciation Supplies and
$163,949 Materials
5349347
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OFFICE OF THE PRESIDENT

CHANCELLORS
‘-{\BORATDRY DIRECTORS September 4, 1997

_sear Colleagues:

The enclosed University of California Patent Policy will be effective October 1, 1997. This policy supersedes the November 18, 1985 policy, and rescinds the April 16, 1990
revision to that policy (a one-page Sunmnal{‘y of Changes is provided). Inventions reported on or after October 1, 1997 will be subject to the new policy. Inventions reported before
the effective date \.\gll be govemed by the November 18, 1985 policy. Also enclosed is a "Patent Acknowledgment” to be signed by all new employees as of October 1st. This
form replaces the "Patent Ag "

The purpose of the new policy is to simplify and restructure the formula for distributing royalty income from inventions, and to establish a new campus and Laboratory research
allocation. This policy is the result of extensive review and discussion within the University community. Additional information regarding implementation of the new policy will
be published in the near future by the Office of Technology Transfer.

The enclosed policy applies to all employees and others specified within the f{)olicy. excepl individuals in the following collective bargaining units: Research Support Professional,
Tmpnl ?l] % PPolio& ]EIr;ul collective bargaining agreements have been ratified by both parties in these units, affected employees will remain subject to the requirements of the
April 16, atent Policy.

Sincerely,
Richard C. Atkinson
President
Enclosures
cc:
Members, President's Cabinet Administrative Vice Chancellors
Academic Council Chair Weiss Research Vice Chancellors
Members, Technology Transfer Executive Director Feuerborn
Advisory Committee Special Assistant Gardner .
Academic Vice Chancellors Principal Officers of the Regents
UNIVERSITY OF CALIFORNIA

PATENT POLICY

Effective October 1, 1997

I. PREAMBLE

It is the intent of the President of the University of California, in administering intellectual property rights for the é:ublicbeneﬁ{. to encourage and assist members of the faculty,
staff, and others associated with the University in the use of the patent 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 utilization of the results of University research, not only by scholars but also in practical
application for the general public benefit, and acknowledges the impontance of the patent system in bringing innovative research findings to practical application.

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

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

IL STATEMENT OF POLICY 2 Toren 1 wsrys pateat siph b A be)
W except those resulting from permissible consulting activities without use of University facilities,

persons not employed by the University but who use University research facilities, and for those wha receive gift, grant, or confract
3 . such an agreement may be in the form of an acknowledgment of obligation to assign, Exemptions from such agreements to assign may be
authorized in those circumstances when the mission of the University is better served by such action, provided that overriding obligations to other parties are met and such
exemptions are not inconsistent with other University policies.

B. Those individuals who have so agreed to assign inventions and patents shall promptly report and fully disclose the conception and/or reduction to practice of potentially
patentable inventions to the Office of Technology Transfer or authorized licensing office. They shall execute such declarations, assignments, or other documents as may
be necessary in the course of invention evaluation, patent prosecution, or protection of patent or analogous property rights, to assure that title in such inventions shall be
held by the University or by such other parties designated by the University as may be appropriate under the circumstances. Such circumstances would include, but not be
limited to, those situations when there are overriding patent obligations of the University arising from gifts, grants, contracts, or other agreements with outside
crﬁanizazions. In the absence of overriding obligations to outside spansors of research, the University may release patent rights to the inventor in those circumstances
when:

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

(2) 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 will be conducted involving University support or facilities, and provided further that a shop right is granted to the University.

C. Subject to restrictions arising from overriding obliga
University agrees, foll g said assig of inve:
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atory. Net royalties are defined as gross royalties and fees, less the costs of patenting, protecting, and preserving patent and
erty rights, maintainiig patents, the licensing of patent and related property rights, and such other costs, taxes, or reimbursements as may be necessary or

required by law. Inventor shares paid to University employees pursuant to this paragraph represent an employee benefit.

\ When there are two or more inventors, each inventor shall share equally in the inventor’s share of royalties, unless all inventors previously have agreed in writing to a

) 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 ILD. below. In the event of any litigation, actual or imminent, or any other action to protect patent rights, the University may withhold distribution
and impound royalties until resolution of the matter.

D. The DOE Laboratories may establish separate royalty distribution formulas, subject to approval by the President. Distribution of the inventor's share of DOE
Laboratory royalties shall be made annually 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. Equity received by the University in licensing transactions, whether in the form of stock or any other i ying hip interest in a corporation, shall be
distributed in accordance with the Policy 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.
III. PATENT RESPONSIBILITIES AND ADMINISTRATION
A. Pursuant to Regents' Standing Order 100.4(mm), the President has responsibility for all matters relating to patenis in which the University of California is in any way
concerned, Thisyolicy is an exercise of that responsibility, and the President may make changes to any part of this policy 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 Committee (TTAC), which is chaired by the Senior Vice President--Business and
Finance. The membership of TTAC includes the Provost and Senior Vice President--Academic Affairs, the Director of the Office of Technology 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 responsible for:
1. reviewing and proposing University policy on intellectual property matters including patents, copyrights, trademarks, and tangible research products;
2. reviewing the administration of intellecmal property operations to ensure consistent application of policy and effective progress toward prpgram objectives; and
3. advising the President on related matters as requested.
C. The Senior Vice President--Business and Finance is responsible for implementation of this Policy, including the following:

1. 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 analogous property rights or equities held by the University in an invention, and negotiating agreements with cooperating
organizations, if any, with respect to such rights or equities.

3. Negotiating licenses and license option agreements with other parties concerning patent and or analogous property rights held by the University.
4. Directing and arranging for the collection and appropriate distribution of royalties and fees.
5. Assisting University officers in negotiating ag with cooperating organizations ive rights to p ble inventions or discoveries

made as a result of research carried out under gifts, grants, s, or other ag to be funded in whole or in part by such cooperating organizations, and
negotiating with Federal agencies regarding the disposition of patent rights.

6. Approving ptions from the ag to assign inventions and patents to the University as required by Section IL.A. above.
7. Approving exceptions to University policy on intellectual property matters including patents, copyrights, trademarks, and tangible research products.
Return to Main Page

hitpiffwww, ucop.edulltpatanipalicy/patentpa itmikpol
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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:

Rle 2]

FIR
LENME

PATERTS
JRiskie

the DNA sequence, whether comprising a complete or partial gene

promoters

enhancers

individual exons R .
expressed sequences as expressed sequence tags (ESTs) or cDNAs (dvty TF W“f 54(";1.#)
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 m.nn" 2aic Plow # //h,:n.é
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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MILESTONE

Transgenic Non-Human Mammals threatens the integrity of species, and
INVENTORS: P. LEDER and T. A. STEWART fosters i a
Assignee: President and Fellows of Harvard College, Cambridge, Mass. mals, Notwithstanding these allega-
LLS. Patent 4,736,866 tions, since 1988, a large number of
Date of Patent: 12 April 1988 patents have been granted in the

-4 United States for various transgenic
n 1980, the U.S. Supreme Court de-  tegration of the MMTV LTR-myc gene  organisms. For example, there are

fined a patentable invention as one  construct, according to Leder and now, to name a few, patents for trans-

that included “anything under the  Stewart, “increases the probability of genic animals that act as models for
sun that is made by man.” In 1988, a the development of neoplasms (partic-  benign prostatic disease, inflammatory
transgenic mouse was the first geneti-  ularly malignant tumors) in the ani- disease, altered fat tissue metabolism,

cally engineered animal to be mal.” These tzansgenic organismscap ~ and thrombocytopenia. To date, nei-

patented. In this case, the transgene beused totestwhether a compound ther the U.S, courts nor the U.S. gov-
consisted of a cancer-causing gene either causes or prevents cancer and ernment has suggested that, in princi-
(oncogene) driven by a promoter in m@ ple, any of these patents is

the long terminal repeat of the mouse ious.ti : ' 1z
mammary tumor virus (MMTV LTR).  are difficult to culture. Since 1989,
The oncogene was the myc gene from Du Pont has been selling one of these

the chicken myelocytomatosis OK10 lines of transgenic mice under the trade :

virus. The invention entailed cloning name OncoMice. More generically, rious question that has not been com-
an MMTV LTR-myc fusion geneintoa  others prefer to call this mouse line the  pletely resolved, although the Harvard
plasmid, injecting linearized plasmid “Harvard Oncomouse” or, for short, Oncomouse has been patented by the
DNA into the male pronuclei of fertil-  just “oncomouse.” European Patent Office. In their deci-
ized one-celled mouse eggs, identify- The granting of U.S. patent sion, the examiners concluded that the
ing offspring that expressed the myc 4,736,866 was contentious, with much - benefit to humankind of this trans-
gene, and establishing transgenic of the concern directed at the ethical genic system outweighed other factors
mouse lines. In some of these lines the  implications of such patents. Those that would have made it unacceptable
myc gene was expressed in several dif-  who oppose the patenting of trans- for patenting. However, public interest
ferent tissues, and in other lines it was  genic animals argue that this type of groups and political parties are contin-
limited to one or a few tissues. Thein-  patent violates the sanctity of life, 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.

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 years ago when it defined “invention” in
the Patent Act. The 5-4 majority decided that higher life
forms cannot be patented in Canada unless Parliament
explicitly says so, because “the patenting of higher life forms
is a highly contentious and com er that raises serl-

ous practical, ethical, and environmental concerns”

Life Forms versus Inventions

I n a decision released on December 5 (2002 SCC 76), the

The i t Act defines “invention” as “any new
and useful art, process, machine, manufacture, or composi-
tion of matter, or any new and useful improvement in any |
art, process, machi anufacture, or composition of mat- |
ter.” If an invention fits into this definition and meets the |
other criteria for patentability, the Commissioner of Patents

must grant a patent.
The majority decision by Justice Michel Bastarache ruled

that th“%‘wmwy
understood’ to be nonliving. They concluded that “compo-

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

ustice William 1.C. Binnie di ro-
foun in the mouse render it “a composi-
tion of matter.” Writing in dissent, he expressed admiration
for the discovery and wof
invention the Patent Act was meant to protect, If the major-
ity ackpowledgesthat the ceg itselfiaan invention, why
capuithamouse that grows from the cgghepatented?
The Patent Act doesn’t exclude the mouse, Justice Binnie
contended. Many inventions, including pharmaceutical
drugs, also depend on natural processes for their effest and
ave numerous unique qualities
ular matter of whi
The dissent opinion 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, such
as oncomice, when the legislation was established.

Most other industrialized countries, including the U.S.,
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 doubt on the ability of trans-

sition of matter” can a o lesser life forms such as yeast, genic-seed manufacturers to protect their gepetically modi-
ut not o hi i s, “because the phrase must be | fied plangs in Canada, At present, these companies have

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 read as not
including hi ifeforms” pyRW)e J

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 |

obtained patents on the genes and seeds containing the genes.
In Schmeiser 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 to argue that growing a higher life form con-

See Genes and Patents on page 59
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Genes and Patents .............

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 explicitly for-
bidden to do by the front door, 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 for 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 te
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,
social, 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 Patent Act.

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

David J. Heller, L.L.B,, is at Ridout and Mayhee (Toronto).
Phone: (416) 865-3505. E-mail: dheller@ridoutmaybee.com.
Wehsite: www.ridoutmaybee.com.
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