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Gene Logic’s READS™ Gene Expression Analysis

Panel A: Profile of Resting
T Cell Gene Expression

Fragment Length

Panel B: Profile of Activated
T Cell Gene Expression

Panel C: Differenzes =
T Ce!' Gene Exzesson

Molecular Topography represents the genes expressed in a particular cell
sample. Panels A & B show a subset (3%) of a jull READS analysis of rest-
ing and activated T-cells respectively. Panel C shows the electronic sub-
traction of the two profiles, highlighting the genes that are upregulated and
downregulated. Y-axis: READS signature; X-axis: length of observed frag-
ment; Z-axis: level of expression.
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igure 9: Progenitor
harmaceutical Company Collaborations with Genome Companies

c YIRS Cotat R T Dam Potentals] Overl -
Genome Therapeulics Astra Bactarial geneme {H. Pylor) s $22 milkon &12%
{Totai=$ 142 million) Schering Plough Bacterial gonome {Staph A.) 12/95 $44 milkon &12%
Schering Plough Asthma 1796 $67 milion 12%
Bayer PathoG icrobial datab 597 $9 million low single digits
Gensat Synthelabo Prostate cancer 5/96 $70 milkon 5%
(Totale$ 144 million) Johnson & Joh Schizoptweni 9/96 $20 milkon
INSERM Mousa genelics 2/97 $12 milfion
Abbol Phanmacogenomics 7 $42 milfon
Human Genome Sciencas  SmtithKine Human database access 593 $125 million 6-10%
{Totalu$347 million) Pionaer Plant genome (com) 196 $16 milkon
HoHman-La Roche Bacteral (Stept. Pn iae) %6 NA
Takeda Human databasae access 6/96 $35 milion
Merck KGaA Human database access ms6 $50 milkon
Schering Plough Gene therapy and database access 96 $55 milion
Synthelabo Human database access /96 $35 milkon
Phammacia/UpJchn Bacterial genome (Staph A. & E. Coli) 1796 $9 million
OnVawPasteur Bacterial gename (H. Pylori) 11496 (asL) $22 milkon
Incyto Plizer LileSoq database 794 $25 milion  Small molecules=
{Total=$325 million) Pharmacia & Upjohn LifeSeq. Renewed,atdded LileSeq FUAtlas/GeneAlbum/ZooSeq (5/97)  -12/94 $20 milion low-single digits
Novo Nordisk LifeSeq database [ NA
Hoechst AG LifeSeq database (renewed 3/97) 10/95 NA Proteinss:
Abbott fabs LiloSeq. Added PathoSaq (12/96), LifaSeq FL 12/95 NA mid-single digits
JaJ LilaSeq database 196 A
Roche Holding LifeSeq databasa 4/96 VA
Zeneca LitaSeq, PathoSeq dalabasas 6/96 NA
BASF LifeSeq database 6 N/A
Schering AG LifeSeq databasa 796 NA
Monsanto LiteTools Soltware, custom research 9196 NA
Eli Uity LiteSeq, LileSeq FL, PathoSeq dalabases 12/96 NA
Genentech LiteSeq database w7 NA
Bristol-Myers Squibb LitaSeq databisa 257 NA
ARIAD Li{eSeq datzbase ae7 NA
Glaxo LifeSeq datzbase S97 NA
Microcide Ortho-J&J Bacterial genome (Gram-pasitive) 10095 $66 miikon 6-10%
(Total=$149 milfion) Qaichi Bacterial g G gativa) 195 $23 mitkon
Phizer Bacterial genomas 356 $60 milion
Millennium Hotfmann-La Roche Obaesity and.type [l diabales 34 $70 milion 5-10%
(Total>$537 million) Pfizer (via ChemGenics)  Fungal genomes 195 $68 mikon
Asta Infl y respiratory di 12/95 $63 mition
EHl Litly Cancer and atherosclerosis 4/96 $89 milkon
AHP CNS diseasas 796 $100 million
AHP {via ChemGenics) 8 rial g 12/96 $70 mikon
Bristol-Myers/Aftymetrix  Functional g ics at Whitehead/MIT(MLNM funds $2 miitiorVyoar} s/m7 $30 milion
& Lilly Ml Biotherapeutics subsidary 597 $47 milkon
Mytiad Genetics Efi Lilty Breast Cancer (BRCA1 only) a4 $4 million 8-127%
(Total=$§195 mition) Ciba -Geigy Cardiovascular disease 5195 $60 milkon
Bayer Obesity, ostecperasis and asthma 9/95 $71 milfon
Schering Plough Prostate and cther cancers 497 $60 mildon
Progenitor Chiron Gane therapy s $S1 mildon
(Total=$ 121 million) Novo Nordisck Gene discovary 595 $28 milkon
Amgen Loptin receptor 1296 $42 milkon
Sequana Glaxo Dizbetes 694  (ost.) $SO milion Small molecules=1.
(Tolals-$171 milion) Corange Osteoporosis 5/35 $51 milion  Proleins=8-12%
Boehsinger Ingatheim Asthma {extended) 6/85 $70 miléon
Glaxo Worm genome {C. elegans) 197 A
Total: $2,131 million

ource: Lchman Brothers.
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Biotech 91: The Landscape of an Industry
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Effect of Technology Transfer
in U.S. Universities

(KEXZICETHHEERREONR)

Before Law After Law

Numbers of Univ. 25-30 200
engaged in technology transfer (1980) (1992)
Numbers of Universities 84 139
appllied for patents (1974-1984)  (1992)
Numbers of patents 4,105 1,557
(1974-1984)
Numbers of Licenses 1,058 10,510
(1974-1984)  (1989-90)
Licensing Income 112 univ. 35 univ.
(1986,530 M)  (1989-90,5113 M)
Industrial Support 4% 7%

(1980) (1990)
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CIE Industrial Collaboration

70 active research collaborations
600 industrial license agreements (since 1982)

New biotechnology products:
Tissue Plasminogen Activator, Erythropoietin, Growth Colony Stimulating
Factor, Factor VIII, Pulmozyme, Cerezyme and ReoPro.

Health Care Technologies:
Including Pregnency Test Kits, Screening Agents, Pediatric Feeding Solutions,
Transgenic Animals, Reagents, Medical Devices and Instruments.

University laboratories:

Bell Geospace, CyberPlus, Cyclovision, Daltex Medical Sciences, Fifth Generation
Computer, GenQuest, MPEG LA, Pharmacopeia, Phase 1 Molecular Toxicology,
Systems Management Arts, and VIMRx Genomics.
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Companies at Audubon

(-7 1% VAERL )

Bell Geospace, Inc. (www.bellgeo.com)
CyberPlus Corporation (www.cyberplus.com)
CycloVision (www.cyclovision.com)

Fifth Generation Computer Corporation ¢www.fifthgen.com)
Genetix Pharmaceuticals

GenQuest

Memory Pharmaceuticals Corp.

MPEG LA, LLC (www.mpegla.com)

Ontyx (www.ontyx.com)

Pharmacopeia (www.pcop.com)

Phase-1 Molecular Toxicology, Inc.
Progenics Pharmaceuticals, Inc.

SDG Cancer Corp.

Starion Instruments

StudioLika Projects Lab, Inc.

System Management ARTS Inc. (www.smarts.com)
XBind
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Columbia Innovation Enterprise (CIE)

(InyE" 7-4JA° =937 129-7°34%7)

Research revenue: FY97 $10.9 million
(43% increase over FY96)

License revenue: FY97 $50.3 million
(24% increase over FY96) -

Total Revenues: $270 million

Number of Active license agreements: 235

Rank of Columbia Univ.: No.1
(among U.S. private universities in net revenues, 1996)

VEBATTIIRED, Z50nS5Z2LEZFbhTH
DEd,

ZRTIR. B¥POCINYIDN—VAD
BARIZNAZ « RVF¥r—DAf YFar—F—
EOL6REWVITREpoTHLEVNS I ETTT
b, FAREZIBREZDL R T, Z&
D, EhniRZRFs LoV 2 —Yy—Y—
DHEREDL ol AL LI ERL
HVET, —a—IF—7MELauryET7RKRENE
212D, LD DON—VARETRIICE
L hiduidZwneEnd ZeT, ELT4
VIERBTBILRIEDE LI, ZThEFERT,
VWOLPEWELTWE LI RALLCEROE
25352303 ETT, TR, BleLTn—
VADEARIEAREENRZIPEIhEWD
ZETTUNED, TEBREIRBIARTHS
S3TDIRVBEVERF Y arediFELi, ¥
D3BD12iF, IVYETRKREDORAS v 7 LR
CIDA—FRBFTEIETT, RVF+r—0Oft
BBRaarET7KREDABELEIU I DA — F 5%
TxF, FOA—F2FE->T, auryET7KED
FOREE. K. HE2VIEETOILCHBITELA
EIRTO77¥ VT4 —%228EXDZL51TL
b TT, SHR. RVFr—FyrEI L%
BALET, BHFOLHIOEBFROLET, b

34

SAbrbYR—bFT2bUYTT, FZIE 27V
ZAN - FIATNVERD T, ZRHYR—
LET, FOXSBEECERYRLELYDRR
204 2T, SHEITEEDESHN Y ETK
EOERELOBED /N4 Z « £ Y Far—F—Df
CHVET, TDIHDHEO»IE. bIBIC NAS-
DAQIREZBLTBVET, Bz, EVRRTF
YOEEHIZOWTH, 2aaYETKEDL ) R—
YavexXLUI—=TI534 XN, TS EEEFZ
INIHIRBERIVEVLSIDELEH L TL
nEs,

ZENT, Bro R RVELTNED, Fl
ZiE, ROWRET L OGHFEHL T, ZTOKET
20 FPvTEZ»ORFERIf A LIZEL
$9, TRLEIWSIZLXRBDEDNET L,
AOREEZETBE, 0FFNVASTERS 4
FARNVEESORYT Y M A3bIFTT (OHP11),
bEBAMIFESTHVDTTT, BIZ2HAF
WVIEHRZEOMEBEHAL L TA-TE&ER T, L
BoT, 6 AFNVIESOWERZERA-TLSL
EZTHO0bIFTT, REOFIZ2AFNVERD %
T BB &, TRREOLB VBN ZATT
ThEd, BIFINARBILF 2TV BEVE
To FEHFIOF 273 v BEVE T, FAUCEHDOHK
Filzbic, E3FES>TLIREVE2F VDY
BIENTEDZDLYTT, BT 21, WaitE%:
LT, X —EBGVWLREFFEH L TR,
BEA4BEOEFENENMILI VISR, Wb
WBT7AVH Y » Y —AIGED T EBEKED
PZhHdbITT, EIABAEXRDOPZIZZEIW
JZ e wl, F5VIRALICRELHIC
RIS 2 EFEEVE T,

BETTILED, ORI RAR 7
WOHBE-TWB I ETTH, 72X ) IDFES,
& KERVF v —5391,3008tH->C. 8 /F3F
ASHWEVTWET, ZOHRT, WhYBHE
EWISORIFEZIELLIHEWHLTTT, 0

TLBEVBLLLTKRETT, WbwaHh4x
YAEWIDR., SETCRMPEIA VAT
EREFPEVIDONEREINTLELRZTRE
b, BV OBEIDRER. YA VIV R e [ a—
WeRF—THBENIILTT, BT 3. ¥



OHP 11

Columbia University

Total

ALLOCATIONS (E48) : $100,000

A. Inventor's Share: $40,000

(RHH)

B. Inventor's Research Activities: $20,000

(RAZEDHAEESR)

C. University's Share:

(K%)

D. Department and Faculty Shares:
(RPEDOFHRY HFH LHE)

$20,000

$20,000
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