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Seminal Technologies

Southern blot

pBR322 cloning vector

BLAST

Cohen-Boyer rDNA method and plasmids
Axel-Wigler-Silverstein cotransformation

Cloning of insulin and growth hormone genes*
Sanger-Coulson sequencing

Maxam-Gilbert sequencing

RFLP genetic linkage mapping (abandoned)

Polymerase Chain Reaction™

Automated fluorescent 4-color DNA sequencing instruments™
DNA microarrays™

BioPERL

Sequence assembly methods and analysis

Coming: Perlegen, lllumina, 454 pyrosequencing, Solexa

Unpatented Patented-academic Patented-private
* = litigation
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Patents & Research
good and bad

Induce private R&D

Create assets for
startups

Enable returns on
post-discovery
development (e.qg.,
drugs)

Generate income for
universities

Make research more
expensive

Require investment
and bureaucracy for
patenting

Tax on innovation

Gum up network
benefits of
cumulative
Innovation

Cut out some uses
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USD in Billions

Aggregate Market Capitalization of All Genomics Firms
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$ Billions

Historical R&D of Top 15 Arms

2.5

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004

B Zymogenetics

m Rigel Pharmaceuticals Inc

@ Protein Design Labs, Inc.

O OSI Pharmaceuticals

O Millennium Pharmaceuticals
@ Lexicon Genetics Incorporated
| Invitrogen, Inc

O Incyte Corporation

@ Human Genome Sciences, Inc
O Gen-Probe

B Exelixis Pharmaceuticals, Inc.
O Digene Inc.

O Applera

@ Affymetrix, Inc.

a Abgenix, Inc.

Source: Chandrasekharan, Perin, Wiechers & Cook-Deegan, 2006



USD in Billions

Financial Trends of Top 15 Public Genomics Firms®
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NOTES: Total Exp = total expenditures; R&D Exp = research and development expenditures; PPE = plant, property and equipment
aTop 15 genomics firms by market capitalization are: Applera, Millennuim Pharmaceuticals, Invitrogen, OSI Pharmaceuticals, Gen-
Probe, Affymetrix, Protein Design Labs, Human Genome Sciences, ZymoGenetics, Abgenix, Incyte, Digene, Exelixis
Pharmaceuticals, Lexicon Genetics, Rigel Pharmaceuticals
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Number of Patents Retrieved by Search Algorithm

Number of Patents Retrieved by DNA Search Algorithm by Year of Issue
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2001-2003

1996-2000

Granting Period

B USPTO
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= /\f | 2351 1 Pafent Granted n USFTO

= [\t | 2351 1 Patent Granted n BPO
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Patent assignhees

Nonprofit
Research Other  ys Government
Institute
6% 6%
13%
Private
University
14% For-Profit
Public Cormpany
University :

9%



Figure 8. Assignee share of grﬂted patents by

vear at the USPTO
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About 70% have, at one time, been licensed
1- 2% were licensed >9 times

Licensing Frequency

times
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End of presentation slides

¢ A few slides follow, In case
questions arise



Proportion (%) to the Total Granted Patents By Each Patent
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Philanthropy
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Firm by Type in 2004

Subsidiary 27 (6%)

Acquired 90 (19%)

Public 88 (19%)

Dissolved 23 (5%)
Nonprofit 2 (0.4%)

Other 29 (6%)

Private 211 (45%)
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88 Public Firms by Country
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B Austria
211 Private Firms by Country m Austrailia
0O Belgium
O Canada
B Switzerland
@ Chile
@ China
O Germany
B Denmark
@ Spain
O France
O UK
B Hungary

| Ireland

B India

W Iceland

@ Japan

0O Korea (Demo)

O Korea (Republic)
O Neatherlands
O Singapore

M Taiw an



EXHIBIT 6
Top 5 Firm Taxonomies by Firm Type

Public Firms

Taxonomy Percent? Representative Firms
DRUGDEV 55% Millennium, Incyte
INSTRMT 25%0 Gen-Probe, Affymetrix
SUPPLYR 23% Invitrogen, Affymetrix
DNATEST 22% Gen-Probe, Digene
GENEXPR 15% Exelixis, Diversa

Private Firms

Taxonomy Percent® Representative Firms
DRUGDEV 33% AGY Therapeutics, Xenon
INFRMTX 29% Genomatix, DNAStar
GENEXPR 21% Ipsogen, Ambion
DNATEST 15% Gentris, HandyLab
GENEFNL 14% Agilix, Xantos

SOURCE: Authors' analysis of study data

NOTES: Firms can be classified by multiple taxonomies based upon
business function.

a2 Percent of firms conducting research or business under a given
taxonomy classification.

Source: Perin, Wiechers & Cook-Deegan, 2006
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OTL-Cohen-Boyer Patent Revenues

14,000,000 +

12,000,000 +

10,000,000 1

1974 1975 1978 1877 1872 1270 1920 1681 1882 1883 1934 10285 1086 1987 1928 1920 1800

Source: Tim Lenoir, “Biochemistry at Stanford: A Case History in

the Formation of an Entrepreneurial Culture,” April 2002.
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