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Introduction

StephensoiWydler Technology Innovation

Act of 1980%.

Bayh-Dole.Act 0f}1980

The Human Genome Project

What is at stake?



The CCR 5 Story

J. Craig Venter, Wallace Steinberg, and William Haseltine:
HealthCare Investment Corporation, The Institute for
Genomic Research (TIGR), and an Genome Sciences (HG

Yi Li and Stev , HGS
Human Gpr@in nokine
receptor HDGNR ne 1995

FASTA and BLAST: computer algorithms

to find sequence homologies

chemokines



Research on the Receptor

-
e

lamond AIDS Research
New York

ity of Pennsylvania
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National Institutes of Health, Aar
CenterRockefeller
University School of Medicin
School of Medicine, and-Da

HDGNR10 = -1 Co-Receptor



HIV-1 entry into CD4~ cells is mediated by
the chemokine receptor CC-CKR-5

Tatjana Drag Virginia Litwin+, Graham P. Allaway|, Scott R, Martin* .
Yaoxing Huang™, Kirsten A. Nagashimat, Charmagno Cavanan*, Paul 3, Maddont,
Richard A. Koup*, John P. Moore* & William A. Paxton®

The ji-chemokines MIP-1o, MIP- 1)l and RANTES inhibit infection of CD4 calis by pimary, non-
syneytitm-ingucing (NS} HIV-1 strains ai the virus entry stage, and alse block enyv-mediated
celi~call membrane fusion. CB4' T calls from sama H -1-exposed uninfected individuals
cannot fuso with NS? HIV-1 stralns and secrote high iéveis of fi-chemokines. Exprassion of tha
frehemokine receptor GC-CKR-5 in CD4*, non-penmissive Ruman and non-human cells renders
them susceplitde 1o infoctlon by NSl stralns, and ailows enyv-medlated mandrang fusion. CC-
CKR-5 is o second receptor for NSI primary viruses.
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Figure 2

A. CXCR4

Models of CXCR4 and CCRS. Reprinted with permission trom Doranz. et 4l
1997¢







The CCRS Receptor (wild-Type Protein)

32-bp deletion
* begins here

Cytoplasm

® - Cysteine
/ = Disulfide Bond




The AccrS Rece EtO 1’ (Mutant Protein)

32-bp deletion
* begins here

Cytoplasm

@® - Cysteine
/ = Disulfide Bond




The Brussels Group
Euroscreen, Free University of Brussels, and
U Penn School of Medl

A 32 mutation of t&' |
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Responses to the the HGS Paten




The CCRS Receptor (wid-type Protein)

32-bp deletion
‘ begins here

Cytoplasm

@ Cysteine
/ = Disulfide Bond




The Plot Thickens

USPTO awards the ent to HGS

| O
USPTO awards the pateot the same gerte
Euroscreen on 10 September 2002



CCR Patents

\
GCCR1 US Department of Health

G CCR 2 Regents of the University of California
GCCR 3 Merck S

GCCR4 Glaxo . '
GCCR5 HGS

GCCR6 Scheringm

GCCR 7 SmithKline Beecham




CCRS5 Patent : Emblematic of the
Problems with Gene Patenting

G Patenting products of nature
G The relationshipb tv%;en written

specification and t pject patented
G The sufficiency {equence
homology i determining

function/utility

G Broad utility patentsclaims not
mentioned In the patent
specification



Diamond v. Chakrabarty (1980)

G The | aws of nat ur e,
and abstract ideas have'heen held not

patentabl‘v
GAThus, a“"new miner al

earth or a new plant-fo/ﬁf\d In the wild is not
patentable subject matter. Likewise,
Einstein could not patent his celebrated law
that E=me; nor could Newton have
patented the | aw of



USPTO, EPO, JPO Joint
Communiqué.of 1988

GnPuri fi ed natur al pr odu
any of the three laws [35 U.SyC. 101] as products
of nature or discoveries bec tse they do not in fact
exist in nature in an isolatéd form. Rather, they are
regarded for patent purpc €s as biologically active
substances and chemical compounds and are
eligible for patents'on'the same basis as chemical
compounds. o




Patenting Products of Nature

G Supreme Court decisions: products of

nature are not patentable
GAmerican WooedPa atent (1874)

GCochrane v. BadisC e/A‘niIin & Soda
Fabrik (1884)

GFunk Bros. See
(1948)

0. V. Kalo Inoculate



Patented Products of Nature

G ParkeDavis & Co. v. H. K. Mulford Co.
(1911-12)

G Merck Co. Inc. v. Qlin thieson Chemical

Company (1958)\__/

G Diamond v. Chakrabarty (1980) ??!!

GAmgen, Inc. v. CMa:l Pharmaceutical Co.
(Fed. Cir. 1991)




Amgen, Incyv. Chugal
Pharmaceutical.go. (1991)
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Incorrect Sequence

G BRCA-1, EPO and Myriad Genetics

G 35 U.S.C. Section 112, paragragh Thé
specification shall contain a written description of
the invention, and of the manneér and process of

making and using it,in s I, clear, concise,
and exact terms as to en

any person skilled in
the art in which it pertains,

r with which it is

most nearly connected, to make and use the same,
and shall set forth the best mode contemplated by
the I nventor of carrying



Written Description vs. Deposit

G Guaranty Trust Co. v. Union Solvents Corp
(District of Delaware, 193

Glnre Argoudelis(1970)

GFed. Cir. "1 29 . NThe PT
Its procedures to facilitat f(e advance of science
and technology, since it is the public interest in the
progress of useful'arts'that is benefitted as new
technol ogies evolve. o U
description requirements create barriers to
patentability.

|



University of California v. El
Lilly (Fed. Cig,1997)

G Rat vs. human insulin cDNA
Gn An adequ_at} descrip

specificity usually @cwmﬁ by means of

recitation of nucleotid that make up the
4 L

CcDNA. O

G So, as of 1997, ars that one needs to
specify the sequence in the written
description €. howeyv




Enzo Biochem, Inc. v. Gerob Inc. (2002)

G US District Court of Southern New York

G Federal Circuit Court Rulingsl (Enzo |, citing U.
Cal. v. Eli Lilly, 1997)

G Federal Circuit Court'Rul (Enzo Il). So as of
2003, it seems that one es not need to cite the
sequence In the specification.

G Disagreement ammeralmit Judges

G Enzo Il: Overturned, March 2010 by Federal
Circuit Court of Appeals in Ariad Pharmaceuticals
v. Eli Lilly and Co. The situation is rather fluid!




Sequence Homology

GUSPTO Revised Interim Utility Guidelines
Training Materials (1999)

G Jack Spiegel, Director of the Division of
Technology Transfer & Development, NIH

G One skilled in the art needs to decide
whether specific properties require
experimental substantiation.

G Unpredictable vs. predictable arts: DNA vs.

oOomore traditional 6
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