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12AP1/E5 - Viventia Biotech

1964 -- Aventis

20K growth hormone - AMUR

28P6/E6 - Viventia Biotech

3-Hydroxyphthaloyl-beta-lactoglobulin —

4-|BB ligand gene therapy -

64-Cu MAD conjugate TETA-1A3 -
Mallinckrodt Institute of Radiology

64-Cu MAD conjugate TETAcT84.66

64-Cu Trastuzumab TETA conjugate -
Genentech

A 200 -- Amgen

A10255 - Eli Liliy

A1PDX - Hedral THerapeutics -

AB -- Angstrom

aaAT-lll -- Genzyme

Abciximab -- Centocor

ABI.001 - Atlantic BioPharmaceuticals

ABT-828 ~ Abbott

Accutin

Actinohivin

acfivin ~ Biotech Australia, Human
Therapeutics

activin -- Curis

AD 439 - Tanox

AD 519 - Tanox

Adalimumab - Cambridge Antibody Tech.

Adenocarcinoma vaccine - Biomira - NIS

Adenosine A2B receptor antagonists -
Adenosine Therapeutics

ADP-001 - Axis Genetics

AF 13948 - Affymax

Afelimomab — Knoll

AFP-SCAN — Immunomedics

AG 2195 - Corixa

agalsidase alfa — Transkaryotic Therapies

agalsidase beta - Genzyme

AGENT- Antisoma

Al 300 - Autolmmune

Al-101-Teva

Al-102 - Teva
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Al-201 - Autoimmune
Al-301 - Autolmmune
AIDS vaccine —~ ANRS CIBG, Hesed

- Biomed, Hollis-Eden, Rome, United
Biomedical, American Home Products,
Maxygen

airway receptor ligand -- [C Innovations

- AW 2 -- Ajinomoto

AK 30 NGF -- Alkermes
Albuferon - Human Genome Sciences

albumin - Biogen, DSM Anti-Infectives,

Genzyme Transgenics, PPL Therapeutics,
TranXenoGen, Weifide Corp.

aldesleukin -- Chiron

alefacept -- Biogen

Alemtuzumab -

Allergy therapy -- ALK-Abello/Maxygen,
ALK-Abello/RP Scherer

allergy vaccines - Allergy Therapeutics

Alnidofibatide -- Aventis Pasteur

Alnorine -- SRC VB VECTOR

ALP 242 - Gruenenthal

Alpha antitrypsin -- Arriva/Hyland
Immuno/ProMetic/Protease Sciences

Alpha-1 antitrypsin - Cutter, Bayer, PPL
Therapeutics, Profile, ZymoGenetics,
Arriva

Alpha-1 protease inhibitor -- Genzyme
Transgenics, Welfide Corp.

Alpha-gatactose fusion protein -
Immunomedics

Alpha-galactosidase A -- Research
Corporation Technologies

Alpha-glucosidase - Genzyme, Novazyme

Alpha-lactaibumin

Alpha-L-iduronidase ~ Transkaryotic
Therapies, BioMarin

alteplase - Genentech

alvircept sudotox -- NIH

ALX1-11 -sNPS Pharmaceuticals

Alzheimer's disease gene therapy -
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AM-133 - AMRAD Anti-B4 MAb-DC1 conjugate - ImmunoGen
Amb a 1 immunostim conj. -- Dynavax Anti-B7 antibody PRIMATIZED - IDEC
AMD 3100 - AnorMED — NIS Anti-B7-1 MAb 16-10A1 -
AMD 3465 ~ AnorMED - NIS Anti-B7-1 MAb 1G10
AMD 3465 — AnorMED - NIS Anti-B7-2 MAb GL-1
AMD Fab — Genentech Anti-B7-2-gelonin immunotoxin -
Amediplase — Menarini, Novartis Antibacterials/antifungals —~
AM-FS ‘ : : Diversa/IntraBiotics
Amoebiasis vaccine Anti-beta-amyloid monoclonal antibodies -
Amphiregulin -- Octagene Cambridge Antibody Tech., Wyeth-Ayerst
anakinra — Amgen Anti-BLyS antibodies — Cambridge
analgesic -- Nobex Antibody Tech. /Human Genome Sciences
ancestim - Amgen Antibody-drug conjugates -- Seattle
AnergiX.RA - Corixa, Organon Genetics/Eos
Angiocidin -- InKine Anti-C5 MAb BB5-1 -~ Alexion
angiogenesis inhibitors -- ILEX Anti-C5 MAD N19-8 —- Alexion
AngioMab - Antisoma Anti-C8 MAD
Angiopoietins ~ Regeneron/Procter & anticancer cytokines - BioPulse

Gamble anticancer matrix — Telios Integra
angiostatin -- EntreMed Anticancer monoclonal antibodies ~ ARIUS,
Angiostatin/endostatin gene therapy - immunex '

Genetix Pharmaceuticals anticancer peptides — Maxygen, Micrologix
angiotensin-ll, topical — Maret Anticancer prodrug Tech. -- Alexion
Anthrax — EluSys Therapeutics/US Army  Antibody Technologies

Medical Research Insfitute anticancer Troy-Bodies -- Affite -- Affitech
Anthrax vaccine anticancer vaccine ~ NIH
Anti platelet-derived growth factor D human anticancers -- Epimmune

monoclonal antibodies - CuraGen Anti-CCR5/CXCR4 sheep MAb — KS
Anti-17-1A MAb 3622W94 -- Biomedix Holdings

GlaxoSmithKline Anti-CD11a MAb KBA -

Anti-2C4 MAD -- Genentech Anti-CD11a MAb M17
anti-4-1BB monoclonal antibodies -- Bristol- Anti-CD11a MAb TA-3 -

Myers Squibb Anti-CD11a MAb WT.1 -

Anti-Adhesion Platform Tech. ~ Cytovax  Anfi-CD11b MAb — Pharmacia
Anti-adipocyte MAb — Cambridge Antibody Anti-CD11b MAb LM2

Tech./ObeSys Anti-CD154 MAb - Biogen
antiallergics ~ Maxygen Anti-CD16-anti-CD30 MAb -- Biotest
antiallergy vaccine - Acambis Anti-CD18 MAb - Pharmacia
Anti-alpha-4-integrin MAb Anti-CD19 MAb B43 -
Anti-angiogenesis monoclonal antibodies ~ Anti-CD19 MAD -liposomal sodium butyrate
KS Biomedix/Schering AG conjugate -
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Anti-CD19 MAb-saporin conjugate -
Anti-CD19-dsFv-PE38-immunotoxin -
Anti-CD2 MAb 12-15 -

Anti-CD2 MAb B-E2 -- Diaclone
Anti-CD2 MAb OX34 -

Anti-CD2 MAb OX54 -

Anti-CD2 MAb OX55 -

Anti-CD2 MAb R2-1

Anti-CD2 MAb RM2-2

Anti-CD2 MAb RM2-4

Anti-CD20 MAb BCA B20

Anti-CD4 MAb KT6

Anti-CD4 MAb OX38

Anti-CD4 MAb PAP conjugate -- Bristol-
Myers Squibb

Anti-CD4 MAb RIB 6-2

Anti-CD4 MAb W3/25

Anti-CD4 MAb YTA 3.1.2

Anti-CD4 MAb YTS 177-9

Anti-CD40 ligand MAb 5c8 -- Biogen

Anti-CD40 MAb

Anti-CD40 MAb 5D12 ~ Tanox

Anti-CD20-anti-Fc alpha R bispecific MAb —Anti-CD44 MAb A3D8

Medarex, Tenovus
Anti-CD22 MAb-saporin-6 complex —
Anti-CD3 immunotoxin —
Anti-CD3 MAb 145-2C11 — Pharming
Anti-CD3 MAb CD4lgG conjugate --
Genentech

Anti-CD44 MAb GKWA3

Anti-CD44 MAb IM7

Anti~CD44 MAb KM81

Anti-CD44 variant monoclonal antibodies -
Corixa/Hebrew University

Anti-CD45 MAD BC8-1-131

Anti-CD3 MAb humanised — Protein Design, Anti-CD45RB MAb

RW Johnson
Anti-CD3 MAb WT32
.Anti-CD3 MAb-ricin-chain-A conjugate -
Anti-CD3 MAb-xanthine-oxidase conjugate

Anti-CD30 MAb BerH2 -- Medac
Anti-CD30 MAb-saporin conjugate
Anti-CD30-scFv-ETA"-immunotoxin
Antl-CD38 MAb AT13/5
Anti-CD38 MAb-saporin conjugate
Anti-CD3-anti-CD19 bispecific MAb
Anti-CD3-anti-EGFR MAb
Anti-CD3-anti-interleukin-2-receptor MAb
Anti-CD3-anti-MOv18 MAb - Centocor
Anti-CD3-anti-SCLC bispecific MAb
Anti-CD4 idiotype vaccine
Anti-CD4 MAb — Centocor, IDEC
Pharmaceuticals, Xenova Group
Anti-CD4 MAb 16H5

Anti-CD48 MAb HuLy-m3

Anti-CD48 MAb WM-63

Anti-CD5 MAD -- Becton Dickinson

Anti-CD5 MAb OX19

Anti-CD6 MAb

Anti-CD7 MAb-PAP conjugate

Anti-CD7 MAb-ricin-chain-A conjugate

Anti-CD8 MAb — Amerimmune, Cytodyn,
Becton Dickinson

Anti-CD8 MAD 2-43

Anti-CD8 MAb OX8

Anti-CD80 MAb P16C10 - IDEC

Anti-CD80 MAb P7C10 — ID Vaccine

Anti-CD8-idarubicin conjugate

Anti-CEA MAb CE-25

Anti-CEA MAb MN 14 - Immunomedics

Anti-CEA MAb MN14-PE40 conjugate -
Immunomedics

Anti-CEA MADb T84.66-interleukin-2

Anti-CD4 MAb 4162W94 -- GlaxoSmithKline conjugate

Anti-CD4 MAb B-F5 - Diaclone
Anti-CD4 MAb GK1-5

Anti-CEA sheep MAD — KS Biomedix
Holdings

FIG. 1C



10 AUG 7006

WO 03/031464 PCT/US02/32263

4/345

Anti-cell surface monoclonal antibodies --  Anti-HIV antibody -- Epicyte
Cambridge Antibody Tech. /Pharmacia  anti-HIV catalytic antibody — Hesed Biomed
Anti-c-erbB2-anti-CD3 bifunctional MAb --  anti-HIV fusion protein - dun

Otsuka anti-HIV proteins -- Cangene
Anti-CMV MAb - Scotgen Anti-HM1-24 MAb -- Chugai
Anti-CTLA-4 MAb Anti-hR3 MAb
Anti-EGFR catalytic antibody -- Hesed Anti-Human-Carcinoma-Antigen MAb -
Biomed Epicyte
anti-EGFR immunotoxin - IVAX Anti-ICAM-1 MAD -- Boehringer Ingelheim
Anti-EGFR MAb - Abgenix Anti-ICAM-1 MAb 1A-29 -- Pharmacia
Anti-EGFR MADb 528 Anti-ICAM-1 MAb HA58
Anti-EGFR MAb KSB 107 - KS Biomedix ~ Anti-ICAM-1 MAb YN1/1.7.4
Anti-EGFR MAb-DM1 conjugate - Anti-ICAM-3 MAb ICM3 - 1COS
ImmunoGen Anti-idiotype breast cancer vaccine 11D10
Anti-EGFR MAb-LA1 ~- Anti-idiotype breast cancer vaccine
Anti-EGFR sheep MAb - KS Biomedix ACA14C5
Anti-FAP MAb F19-1-131 Anti-idiotype cancer vaccine -- ImClone
Anti-Fas lgM MAb CH11 Systems/Merck KGaA imClone, Viventia
Anti-Fas MAb Jo2 Biotech
Anti-Fas MAb RK-8 Anti-idiotype cancer vaccine 1A7 — Titan

Anti-F1t-1 monoclonal antibodies -- ImClone Anti-idiotype cancer vaccine 3H1 -- Titan
Anfi-fungal peptides — State University of  Anti-idiotype cancer vaccine TriAb — Titan

New York Anti-idiotype Chlamydia trachomatis

anfifungat tripeptides — BTG vaccine

Anti-ganglioside GD2 antibody-interleukin-2 Anti-idiotype colorectal cancer vaccine -
fusion protein — Lexigen Novartis

Anti-GM2 MAD -- Kyowa ' Anti-idiotype colorectal cancer vaccine -

Anti-GM-CSF receptor monoclonal Onyvax
antibodies - AMRAD Anti-idiotype melanoma vaccine -- IDEC

Anti-gp130 MAb -- Tosoh Pharmaceuticals

Anti-HCA monoclonal antibodies -- Anti-idiotype ovarian cancer vaccine ACA
AltaRex/Epigen 125

Anti-hCG antibodies — Abgenix/AVI Anti-idiotype ovarian cancer vaccine AR54 -
BioPharma - AltaRex

Anti-heparanase human monocional Anti-idiotype ovarian cancer vaccine CA-
antibodies — Oxford 125 - AltaRex, Biomira
Glycosciences/Medarex Anti-IgE catalytic antibody -- Hesed Biomed

Anti-hepatitis C virus human monoclonal  Anti-IgE MAb E26 - Genentech
antibodies -- XTL Biopharmaceuticals  Anti-IGF-1 MAb

Anti-HER-2 antibody gene therapy anti-inflammatory -- GeneMax

Anti-herpes antibody —~ Epicyte anti-inflammatory peptide -- BTG
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antiHintegrin peptides — Burnha

Anti-mu MAb -~ Novartis

Anti-interferon-alpha-receptor MAb 64G12 —Anti-MUC-1 MAD

Pharma Pacific Management
Anti-interferon-gamma MAb -- Protein
Design Labs

Anti-interferon-gamma polyclonal antibody -

- Advanced Biotherapy
Anti-interleukin-10 MAb -
Anti-interleukin-12 MAb -
Anti-interleukin-1-beta polyclonal antibody --

R&D Systems
Anti-interleukin-2 receptor MAb 2A3
Anti-interieukin-2 receptor MAb 3383-1 --

Immunotech
Anti-interieukin-2 receptor MAb ART-18
Anti-interleukin-2 receptor MAb LO-Tact-1
Anti-interieukin-2 receptor MAb Mikbeta1
Anti-Interleukin-2 receptor MAb NDS61
Anti-interleukin-4 MAb 11B11
Anti-interleukin-5 MAb -- Wallace

L aboratories
Anti-interleukin-6 MAb — Centocor,

Diaclone, Pharmadigm
Anti-interleukin-8 MAb —~ Xenotech
Anti-JL1 MAD
Anti-Klebsiella sheep MAD -- KS Biomedix

Holdings
Anti-Laminin receptor MAb-iposomal

doxorubicin conjugate
Anti-LCG MAb - Cytoclonal
Anti-lipopolysaccharide MAb -- VitaResc
Anti-L-selectin monoclonal antibodies —-

Protein Design Labs, Abgenix, Stanford

University
Anti-MBL monoclonal antibodies -

Alexion/Brigham and Women's Hospital
Anti-MHC monoclonal antibodies
Anti-MIF antibody humanised — IDEC,

Cytokine PharmaSciences
Anti-MRSA/VRSA sheep MAD -- KS

Biomedix Holdings

Anti-Nogo-A MAD IN1

Anti-nuclear autoantibodies - Procyon

Anti-ovarian cancer monoclonal antibodies -
- Dompe

Anti-p185 monoclonal antibodies

Anti-p43 MAD

Antiparasitic vaccines

-- Anti-PDGF/bFGF sheep MAD -- KS
Biomedix

Anti-properdin monoclonal antibodies -
Abgenix/Gliatech

Anti-PSMA MAb J591 - BZL Biologics

Anti-Rev MAD gene therapy -

Anti-RSV antibodies — Epicyte, Infracell

Anti-RSV monoclonal antibodies --
Medarex/Medimmune, Applied Molecular
Evolution/Medimmune

Anti-RSV MADb, inhalation -
Alkermes/MedIimmune

Anti-RT gene therapy

Antisense K-ras RNA gene therapy

Anti-SF-25 MAb

Anti-sperm antibody — Epicyte

Anti-Tac({Fv)-PE38 conjugate

Anti-TAPA/CD81 MAb AMP1

Anti-tat gene therapy

Anti-TCR-alphabeta MAb H57-597

Anti-TCR-alphabeta MAb R73

Anti-tenascin MAb BC4--131

Anti-TGF-beta human monoclonal
antibodies -- Cambridge Antibody Tech.,
Genzyme

Anti-TGF-beta MAb 2G7 - Genentech

Antithrombin Il -- Genzyme Transgenics,
Aventis, Bayer, Behringwerke, CSL,
Myriad

Anti-Thy1 MAb

Anti-Thy1.1 MAb
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Anti-tissue factor/factor VilA sheep MAb -

KS Biomedix

Anti-TNF monoclonal antibodies -
Centocor, Chiron, Peptech, Pharacia,
Serono

Anti-TNF sheep MAb — KS Biomedix
Holdings

Anti-TNFalpha MAb - Genzyme

Anti-TNFalpha MAb B-C7 — Diaclone

Anti-tooth decay MADb - Planet BioTech.

antitumour RNases - NIH

Anti-VCAM MAD 2A2 - Alexion

Anti-VCAM MAD 3F4 — Alexion

Anti-VCAM-1 MAD

Anti-VEC MAb -- ImClone

Anti-VEGF MAb ~ Genentech

Anti-VEGF MADb 2C3

Anti-VEGF sheep MAD - KS Biomedix
Holdings

Anti-VLA-4 MAb HP1/2 -- Biogen

Anti-VLA-4 MAb PS/2

Anti-VLA-4 MAb R1-2

Anti-VLA-4 MAb TA-2

Anti-VRE sheep MAD -- KS Biomedix
Holdings

ANUP -- TranXenoGen

ANUP-1 - Pharis

AOP-RANTES - Senetek

Apan-CH - Praecis Pharmaceuticals

APC-8024 ~ Demegen

ApoA-1 - Milano, Pharmacia

Apogen — Alexion

apolipoprotein A1 -- Avanir

Apolipoprotein E - Bio-Tech. General

Applaggin - Biogen

aprotinin — ProdiGene

APT-070C - AdProTech

AR 177 -- Aronex Pharmaceuticals

AR 209 - Aronex Pharmaceuticals,
Antigenics

ARS45C

ARGENT gene delivery systems -- ARIAD

Arresten

ART-123 -- Asahi Kasei

arylsulfatase B -- BioMarin

Aryisulfatase B, Recombinant human --
BioMarin

AS 1051 - Ajinomoto

AS!I-BCL - Intracell

ATL-101 -- Alizyme

atrial natriuretic peptide - Pharis

Aurintricarboxylic acid-high molecular
weight

autoimmune disorders —- GPC
Biotech/MorphoSys

Autoimmune disorders and transplant

rejection - Bristol-Myers Squibb/Genzyme

Tra
Autoimmune disorders/cancer --
Abgenix/Chiron, /CuraGen
Autotaxin
Avicidin -- NeoRx

axogenesis factor-1 - Boston Life Sciences

Axokine -- Regeneron

B cell lymphoma vaccine - Biomira
B7-1 gene therapy -

BABS proteins — Chiron
BAM-002 -- Novelos Therapeutics
Bay-16-9996 - Bayer
Bay-39-9437 -- Bayer
Bay-50-4798 -- Bayer

BB-10153 - British Biotech
BBT-001 - Bolder BioTech.
BBT-002 - Bolder BioTech.
BBT-003 - Bolder BioTech.
BBT-004 - Bolder BioTech.
BBT-005 - Bolder BioTech.
BBT-006 - Bolder BioTech.
BBT-007 — Bolder BioTech.
BCH-2763 -- Shire

BCSF - Millenium Biologix

BONF -- Regeneron — Amgen
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 Becaplermin - Johnson & Johnson, Chiron BST-3002 - BioStratum

Bectumomab - Immunomedics

Beta-adrenergic receptor gene therapy —
University of Arkansas

Bl 51013 — Behringwerke AG

~BIBH 1 -- Boehringer Ingelheim

BIM-23190 -- Beaufour-Ipsen

birch pollen immunotherapy -- Pharmacia

bispecific fusion proteins — NiH

Bispecific MAb 2B1 - Chiron

Bitistatin

BIWA 4 -- Boehringer Ingelheim

blood substitute — Northfield, Baxter Intl.

BLP-25 — Biomira

BLS-0597 - Boston Life Sciences

BLyS - Human Genome Sciences

BLyS radiolabelled - Human Genome
Sciences

BM 06021 — Boehringer Mannheim

BM-202 — BioMarin

BM-301 — BioMarin

BM-301 - BioMarin

BM-302 — BioMarin

BMP 2 - Genetics Institute/Medtronic-
Sofamor Danek, Genetics Institute/
Collagenesis, Genetics
Institute/Yamanouch

BMP 2 gene therapy

BMP 52 — Aventis Pasteur, Biopharm

BMP-2 -- Genetics Institute

BMS 182248 -- Bristol-Myers Squibb

BMS 202448 -- Bristol-Myers Squibb

bone growth factors -- IsoTis

BPC-15 ~ Pfizer

brain natriuretic peptide -

Breast cancer -- Oxford
GlycoSciences/Medarex

Breast cancer vaccine -- Therion Biologics,
Oregon

BSSL - PPL Therapeutics

BST-2001 - BioStratum

BTi 322 -

butyryicholinesterase -- Shire

C 6822 - COR Therapeutics

C1 esterase inhibitor -- Pharming

C3d adjuvant -- AdProTech

CAB-2.1 - Millennium

calcitonin ~ Inhale Therapeutics Systems,
Aventis, Genetronics, TranXenoGen,
Unigene, Rhone Poulenc Rohrer

calcitonin -- oral — Nobex, Emisphere,
Pharmaceutical Discovery

Calcitonin gene-related peptide -- Asahi
Kasei - Unigene

calcitonin, human -- Suntory

calcitonin, nasal — Novartis, Unigene

calcitonin, Panoderm - Elan

calcitonin, Peptitrol -- Shire

caicitonin, salmon -- Therapicon

calin - Biopharm

Calphobindin |

calphobindin | -- Kowa

calreticulin — NYU

Campath-1G

Campath-1M

cancer therapy —~ Cangene

cancer vaccine — Aixiie, Aventis Pasteur,
Center of Molecular iImmunology ,YM
BioSciences, Cytos, Genzyme,
Transgenics, Globelmmune, Igeneon,
imClone, Virogenetics, InterCell, lomai,
Jenner Biotherapies, Memorial Sloan-
Kettering Cancer Center, Sydney Kimmel
Cancer Center, Novavax, Protein
Sciences, Argonex, SIGA

Cancer vaccine ALYAC-CEA B7.1 -
Aventis Pasteur/Therion Biologics

Cancer vaccine CEA-TRICOM -- Aventis
Pasteur/Therion Biologics

Cancer vaccine gene therapy -- Cantab
Pharmaceuticals

FIG.1G
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Cancer vaccine HER-2/neu -- Corixa

Cancer vaccine THERATOPE ~ Biomira

cancer vaccine, PolyMASC — Valentis

Candida vaccine ~ Corixa, Inhibitex

Canstafin - ILEX

CAP-18 — Panorama

Cardiovascular gene therapy -- Collateral
Therapeutics

carperitide - Suntory

Casocidin-1 — Pharis

CAT 152 -- Cambridge Antibody Tech.

CAT 192 - Cambridge Antibody Tech.

CAT 213 — Cambridge Antibody Tech.

Catalase-- Enzon

Cat-PAD -- Circassia

CB 0006 - Celitech

CCK(27-32)— Akzo Nobel

CCR2-64l -- NIH

CD, Procept - Paligent

CD154 gene therapy

CD39 — Immunex

CD39-L2 - Hyseq

CD39-L4 - Hyseq

CD4 fusion foxin — Senetek

CD4 IgG - Genentech

CD4 receptor antagonists --
Pharmacopeia/Progenics

CD4 soluble - Progenics

CD4, soluble — Genzyme Transgenics

CD40 ligand ~ Immunex

CD4-ricin chain A — Genentech

CD59 gene therapy — Alexion

CD8 TIL celi therapy - Aventis Pasteur

CD8, soluble -- Avidex

CDA95 ligand -- Roche

CDP 571 - Celltech

CDP 850 - Celltech

CDP 870 -- Celltech

CDS-1 — Emest Orlando

Cedelizumab - Ortho-McNeil

Cetermin - Insmed

CETP vaccine ~ Avant
Cetrorelix

Cetuximab

CGH 400 - Novartis
CGP 42334 -- Novartis

CGP 51801 ~ Tanox

CGRP - Unigene

CGS 27913 - Novartis

CGS 32359 ~ Novartis

Chagas disease vaccine -- Corixa

chemokines - Immune Response

CHH 380 -- Novartis

chitinase — Genzyme, ICOS

Chlamydia pneumoniae vaccine -- Antex
Biologics

Chiamydia trachomatis vaccine -- Antex
Biologics

Chlamydia vaccine - GlaxoSmithKline

Cholera vaccine CVD 103-HgR — Swiss
Serum and Vaccine [nstitute Bene

Cholera vaccine CVD 112 -- Swiss Serum
and Vaccine Institute Berne

Cholera vaccine inactivated oral -- SBL
Vaccin

Chrysalin -- Chrysalis BioTech.

Cl-782 -- Hitachi Kase

Ciliary neurotrophic factor — Fidia, Roche

CIM project - Active Biotech

CL 329753 - Wyeth-Ayerst

CL22, Cobra -- ML Laboratories

Clenoliximab - IDEC

Closfridium difficile antibodies -- Epicyte

clotting factors - Octagene

CMB 401 -- Celltech

CNTF -- Sigma-Tau

Cocaine abuse vaccine — Cantab,
ImmuLogic, Scripps

coccidiomycosis vaccine -- Arizo

collagen - Type | -- Pharming

Collagen formation inhibitors - FibroGen

FIG. 1H
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Collagen/hydroxyapatite/bone growth factor CY 1747 - Epimmune

— Aventis Pasteur, Biopharm, Orquest
collagenase — BioSpecifics

CY 1748 -- Epimmune
Cyanovitin-N

Colorectal cancer vaccine - Wistar Institute Cystic fibrosis therapy - CBR/IVAX

Component B, Recombinant — Serono

CYT 351

Connective tissue growth factor inhibitors — cytokine Traps - Regeneron

FibroGen/Taisho

Contortrostatin

confraceptive vaccine — Zonagen

Contraceptive vaccine hCG

Contraceptive vaccine male reversible --
IMMUCON

Contraceptive vaccine zona pellucida -
Zonagen

Copper-64 labelled MAb TETA-1A3 - NCI

Coralyne

Corsevin M

C-peptide analogues - Schwarz

CPI-1500 -- Consensus

CRF - Neurobiological Tech.

cRGDfV pentapeptide -

CRL 1095 - CytRx

CRL 1336 - CytRx

CRL 1605 - CytRx

CS-560 -- Sankyo

CSF - ZymoGenetics

CSF-G — Hangzhou, Dong-A, Hanmi

CSF-GM - Cangene, Hunan, LG Chem

CSF-M -- Zarix

CT 1579 - Merck Frosst

CT 1786 — Merck Frosst

CT-112* - BTG

CTB-134L ~ Xenova

CTC-111 - Kaketsuken

CTGF - FibroGen

CTLA4-ig -- Bristol-Myers Squibb

CTLA4-lg gene therapy -

CTP-37 — AV! BioPharma

C-type natriuretic peptide - Suntory

CVS 995 - Corvas Inil.

CX 397 — Nikko Kyodo

cytokines — Enzon, Cytoclonal |

Cytomegalovirus glycoprotein vaccine —
Chiron, Aquila Biopharmaceuticals,
Aventis Pasteur, Virogenetics

Cytomegalovirus vaccine live -- Aventis
Pasteur

Cytosine deaminase gene therapy
GlaxoSmithKline

DA-3003 - Dong-A

DAB389interleukin-6 - Senetek

DAB389interleukin-7

DAMP* -- Incyte Genomics

Daniplestim -- Pharmacia

darbepoetin alfa -- Amgen

DBI-3019 - Diabetogen

DCC -- Genzyme

DDF -- Hyseq

decorin - Integra, Telios

defensins ~ Large Scale Biology

DEGR-Vlla

Delmmunised antibody 3B6/22 AGEN

Deimmunised anti-cancer antibodies --
Biovation/Viragen

Dendroamide A

Dengue vaccine -- Bavarian Nordic, Merck

denileukin diftitox -- Ligand

DES-1101 -- Desmos

desirudin -- Novartis

desmopressin -- Unigene

Desmoteplase — Merck, Schering AG

Destabilase

Diabetes gene therapy — DeveloGen, Pfizer

Diabetes therapy -- Crucell
Diabetes type 1 vaccine — Diamyd
Therapsutics
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DiaCIM - YM BioSciences

dialytic oligopeptides -- Research Corp

Diamyd - Diamyd Therapeutics

DiaPep227-- Pepgen

DiavaX -- Corixa

Diphtheria tetanus pertussis-hepatitis B
vaccine - GlaxoSmithKline

DIR therapy — Solis Therapeutics —

DNase -- Genentech

Dornase alfa -- Genentech

Domase alfa, inhalation -- Genentech

Doxorubicin-anti-CEA MAb conjugate -
Immunomedics

DP-107 — Trimeris

drotrecogin alfa — Elj Lilly

DTctGMCSF

DTP-polio vaccine -- Aventis Pasteur

DU 257-KM231 antibody conjugate --
Kyowa

dural graft matrix -- Integra

Duteplase — Baxter Intl.

DWP-401 - Daewoong

DWP-404 -- Daewoong

DWP-408 -~ Daewoong

E coli 0157 vaccine -- NIH

E21-R - BresaGen

Eastern equine encephalitis virus vaccine —

Echicetin -

Echinhibin 1 -

Echistatin - Merck

Echitamine -

EC-SOD - PPL Therapeutics

EDF - Ajinomoto

EDN derivative - NIH

EDNA — NIH

Edobacomab -- XOMA

Edrecolomab — Centocor

EF 5077

Efalizumab -- Genentech

EGF fusion toxin — Seragen, Ligand

EGF-P64k vaccine -- Center of Molecular
immunology

EL 246 -- LigoCyte

elastase inhibitor -- Synergen

elcatonin -- Therapicon

EMD 72000 -- Merck KGaA

Emdogain - BIORA

emfilermin - AMRAD

Emoctakin -- Novartis

enamel matrix protein - BIORA

Endo [l - NYU

endostatin — EntreMed, Pharis

Enhancins -- Micrologix

Enlimomab -- Isis Pharm.

Enoxaparin sodium -- Pharmuka

enzyme linked antibody nutrient depletion
therapy — KS Biomedix Holdings

Eosinophil-derived neutralizing agent —

EP-51216 -- Asta Medica

EP-51389 -- Asta Medica

EPH family ligands -- Regeneron

Epidermal growth factor - Hitachi Kasei,
Johnson & Johnson

Epidermal growth factor fusion toxin —
Senetek

Epidermal growth factor-genistein -

EPI-HNE~4 ~ Dyax

EPI-KAL2 - Dyax

Epoetin-alfa - Amgen, Dragon
Pharmaceuticals, Nanjing Huaxin

Epratuzumab - Immunomedics

Epstein-Barr virus vaccine -
Aviron/SmithKline Beecham, Bioresearch

Eptacog alfa — Novo Nordisk

Eptifibatide ~- COR Therapeutics

erb-38 -

Erlizumab -- Genentech

FIG. 1J



WO 03/031464

PCT/US02/32263

11/345

erythropoietin - Alkermes, ProLease, Dong-Fas TR ~ Human Genome Sciences

A, Elanex, Genetics Insfitute, LG Chem,
Protein Sciences, Serono, Snow Brand,
SRC VB VECTOR, Transkaryotic
Therapies
Erythropoiefin Beta — Hoffman La Roche
Erythropoietin/Epoetin alfa - Chugai

Escherichia coli vaccine -- North American

Vaccine, SBL Vaccin, Swiss Serum and
Vaccine Institute Berne

etanercept -- Immunex

examorelin — Mediolanum

exonuclease VI

F 105 — Centocor

F-992 -- Fornix

Factor IX - Alpha Therapeutics, Welfide
Corp., CSL, enetics Institute/AHP,
Pharmacia, PPL Therapeutics

Factor IX gene therapy - Cell Genesys

Factor VII -- Novo Nordisk, Bayer, Baxter
Intl,

Factor Vlla -- PPL Therapeutics,
ZymoGenetics

Factor VIl - Bayer Genentech, Beaufour-
Ipsen, CLB, Inex, Octagen, Pharmacia,
Pharming

Factor VIl -- PEGylated -- Bayer

Factor VIIl fragments - Pharmacia

Factor Vill gene therapy — Targeted
Genetics

Factor VIII sucrose formulation - Bayer,
Genentech

Factor VIII-2 - Bayer

Factor VIIi-3 — Bayer

Felvizumab - Scotgen

FFR-Vlla — Novo Nordisk

FG-001 - F-Gene

FG-002 - F-Gene

FG-004 - F-Gene

FG-005 — F-Gene

FGF + fibrin -- Repair

Fibrimage - Bio-Tech. General

fibrin-binding peptides ~ 1SIS innovation

fibrinogen -- PPL Therapeutics, Pharming

fibroblast growth factor — Chiron, NYU,
Ramot, ZymoGenetics

fibrolase conjugate — Schering AG

Filgrastim -- Amgen

filgrastim - PDA modified -- Xencor

FLT-3 ligand — Immunex

FN18 CRM9 -

follistatin - Biotech Australia, Human
Therapeutics

follifropin alfa — Alkermes, Prolease,
PowderJect, Serono, Akzo Nobel

Foliitropin Beta ~ Bayer, Crganon

FP 59

FSH - Ferring

FSH + LH - Ferring

F-spondin -- CeNe$

fusion protein delivery system -- UAB
Research Foundation

fusion toxins — Boston Life Sciences

G 5598 -- Genentech

GA-ll - Transkaryotic Therapies

Gamma-interferon analogues ~- SRC VB
VECTOR

Factor Xa inhibitors — Merck, Novo Nordisk, Ganirelix - Roche

Mochida
Factor Xl ~ ZymoGenetics

gastric lipase ~ Meristem
Gavilimomab -

Factors VIIl and IX gene therapy - Genetics G-CSF — Amgen, SRC VB _VECTOR

Institute/Targeted Genetics
Famoxin - Genset
Fas (delta) TM protein — LXR BioTech.

GDF-1 -- CeNeS
GDF-5 -- Biopharm
GDNF -- Amgen

FIG. 1K
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gelsolin — Biogen
. Gemtuzumab ozogamicin — Celltech

Gene-activated epoetin-alfa — Aventis
Pharma -- Transkaryotic Therapies

Glanzmann thrombasthenia gene therapy —

Glatiramer acetate — Yeda

glial growth factor 2 — CeNeS

GLP-1 - Amylin, Suntory, TheraTech,
Watson

GLP-1 peptide analogues — Zealand
Pharaceuticals

glucagon - Eli Lilly, ZymoGenetics

Glucagon-like peptide-17-36 amide ~
Suntory

Glucocerebrosidase - Genzyme

glutamate decarboxylase -- Genzyme
Transgenics

Glycoprotein S3 - Kureha

GM-CSF - Immunex

GM-CSF tumour vaccine - PowderJect

GnRH immunotherapeutic -- Protherics

gp75 antigen — ImClone

gp96 - Antigenics

GPI 0100 - Galenica

GR 4991W93 -- GlaxoSmithKline

Granulocyte colony-stimulating factor —
Dong-A '

Granulocyte colony-stimulating factor
conjugate

grass allergy therapy -- Dynavax

GRF1-44 - ICN

Growth Factor — Chiron, Atrigel, Atrix,
Innogenetics, ZymoGenetics, Novo

growth factor peptides -- Biotherapeutics

growth hormone -- LG Chem

growth hormone, Recombinant human -
Serono

GT 4086 - Gliatech

GW 353430 -~ GlaxoSmithKline

GW-278884 — GlaxoSmithKline

H 11 -- Viventia Biotech

H5N1 influenza A virus vaccine -- Protein
Sciences

haemoglobin -- Biopure

haemoglobin 3011, Recombinant -- Baxter
Healthcare

haemoglobin crosfumari! - Baxter Intl.

haemoglobin stabilized — Ajinomoto

haemoglobin, recombinant -- Apex

HAF -- Immune Response

Hantavirus vaccine

HB 19

HBNF —- Regeneron

HCC-1 - Pharis

hCG -- Milkhaus

hCG vaccine - Zonagen

HE-317 - Hollis-Eden Pharmaceuticals

Heat shock protein cancer and influenza
vaccines - StressGen

Helicobacter pylori vaccine — Acambis,
AstraZeneca/CSL, Chiron, Provalis

Helistat-G - GalaGen

Hemolink -- Hemosol

hepapoietin - Snow Brand

heparanase - InSight

heparinase | -- Ibex

heparinase lll - Ibex

Hepatitis A vaccine - American Biogenetic
Sciences

Hepatitis A vaccine inactivated

Hepatitis A vaccine Nothav - Chiron

Hepatitis A-hepatitis B vaccine --
GlaxoSmithKline

hepatitis B therapy — Tripep

Hepatitis B vaccine — Amgen, Chiron SpA,
Meiji Milk, NIS, Prodeva, PowderJect,
Rhein Biotech

Hepatitis B vaccine recombinant -- Evans
Vaccines, Epitec Combiotech, Genentech,
MedImmune, Merck Sharp & Dohme,
Rhein Biotech, Shantha Biotechnics,
Vector, Yeda

FIG. 1L
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Hepatitis B vaccine recombinant TGP 943 --
Takeda

Hepatitis C vaccine - Bavarian Nordic,
Chiron, Innogenetics Acambis,

Hepatitis D vaccine - Chiron Vaccines

Hepatitis E vaccine recombinant --
Genelabs/GlaxoSmithKline, Novavax

hepatocyte growth factor - Panorama,
Sosei

hepatocyte growth factor kringle fragments -
- EntreMed

Her-2/Neu peptides -- Corixa

Herpes simplex glycoprotein DNA vaccine -
Merck, Wyeth-Lederie Vaccines-Malvern,
Genentech, GlaxoSmithKline, Chiron,
Takeda ,

Herpes simplex vaccine - Cantab
Pharmaceuticals, CEL-SCI, Henderson
Morley

Herpes simplex vaccine live -- ImClone
Systems/Wyeth-Lederle, Aventis Pasteur

HGF derivatives — Dompe

hIAPP vaccine - Crucell

Hib-hepatitis B vaccine — Aventis Pasteur

HIC 1

HIP- Altachem

Hirudins — Biopharma, Cangene, Dongkook,
Japan Energy Corporation, Pharmacia
Corporation, SIR International, Sanofi-
Synthelabo, Sotragene, Rhein Biotech

HIV edible vaccine ~ ProdiGene

HIV gp120 vaccine - Chiron, Ajinomoto,
GlaxoSmithKline, ID Vaccine, Progenics,
VaxGen

HIV gp120 vaccine gene therapy -

HIV gp160 DNA vaccine ~ PowderJect,
Aventis Pasteur, Oncogen, Hyland
Immuno, Protein Sciences

HIV gp41 vaccine -- Panacos

HIV HGP-30W vaccine -- CEL-SCI

HIV immune globulin — Abbott, Chiron

FIG.

HIV peptides -- American Home Products

HIV vaccine -- Applied bioTech., Axis
Genetics, Biogen, Bristol-Myers Squibb,
Genentech, Korea Green Cross, NIS,
Oncogen, Protein Sciences Corporation,
Terumo, Tonen Corporation, Wyeth-
Ayerst, Wyeth-Lederle Vaccines-Malvern,
Advanced BioScience Laboratories,
Bavarian Nordic, Bavarian Nordic/Statens
Serum Institute, GeneCure, immune
Response, Progenics, Therion Biologics,
United Biomedical, Chiron

HIV vaccine vCP1433 - Aventis Pasteur

HIV vaccine vCP1452 -- Aventis Pasteur

HIV vaccine vCP205 -- Aventis Pasteur

HL-9 - American BioScience

HM-9239 -- Cytran

HML-103 -- Hemosol

HML-104 -- Hemosol

HML-105 -- Hemoso!

HML-109 — Hemosol

HML-110 -- Hemosol

HML-121 — Hemosol

hNLP -- Pharis

Hookworm vaccine

host-vector vaccines -- Henogen

HPM 1 - Chugai

HPV vaccine ~ MediGene

HSA - Meristem

HSF - StressGen

HSP carriers -Weizmann, Yeda, Peptor

HSPPC-70 - Antigenics

HSPPC-96 — pathogen-derived -
Antigenics

HSV 863 — Novartis

HTLV-| DNA vaccine

HTLV-I vaccine

HTLV-II vaccine - Access

HU 901 -- Tanox

Hu23F2G - ICOS

HuHMFG1

1M
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HumaLYM — Intracell
. Human krebs statika — Yamanouchi
human monoclonal anfibodies --
Abgenix/Biogen, Abgenix/ Corixa,
Abgenix/immunex, Abgenix/Lexicon,
Abgenix/ Pfizer, Athersys/Medarex,
~ Biogen/MorphoSys, CAT/Searle,
Centocor/Medarex, Corixa/Kirin Brewery,
Corixa/Medarex, Eos BioTech./Medarex,
Eos/Xenerex, Exelixis/Protein Design
Labs, ImmunoGen/ Raven,
Medarex/B. Twelve,
MorphoSys/immunoGen, XTL
Biopharmaceuticals/Dyax,

Human monoclonal antibodies --
Medarex/Northwest Biotherapeutics,
Medarex/Seattle Genetics

human netrin-1 ~ Exelixis

human papillomavirus antibodies -- Epicyte

Human papillomavirus vaccine - Biotech
Australia, IDEC, StressGen

Human papillomavirus vaccine MED! 501 --

Medimmune/GlaxoSmithKiine

Human papillomavirus vaccine MEDI
503/MEDI 504 —
MedIimmune/GlaxoSmithKline

Human papillomavirus vaccine TA-CIN -
Cantab Pharmaceuticals

Human papillomavirus vaccine TA-HPV —
Cantab Pharmaceuticals

Human papillomavirus vaccine TH-GW --
Cantab/GlaxeSmithKline

human polyclonal antibodies - Biosite/Eos
BioTech./ Medarex

human type Il anti factor VIIl monoclonal
antibodies ~ ThromboGenics

humanised anti glycoprotein Ib murine
monoclonal antibodies -- ThromboGenics

HumaRAD -- ntracell

HuMax EGFR -- Genmab

HuMax-CD4 - Medarex

FIG. 1N

HuMax-IL15 -- Genmab

HYB 190 — Hybridon

HYB 676 -- Hybridon

[-125 MAb A33 - Celltech

Ibritumomab tiuxetan - IDEC

IBT-9401 - Ibex

IBT-9402 — lbex

IC 14 - 1COS

Idarubicin anti-Ly-2.1 -

IDEC 114 - IDEC

IDEC 131 — IDEC

IDEC 152 - [DEC

IDM 1 -- IDM

IDPS -- Hollis-Eden Pharmaceuticals

iduronate-2-sulfatase — Transkaryotic
Therapies

|GF/iBP-2-13 - Pharis

IGN-101 ~ Igeneon

IK HIR02 -- Iketon

IL-11 - Genetics Institute/AHP

IL-13-PE38 -- NeoPharm

IL-17 receptor — Immunex

IL-18BP - Yeda

IL-1Hy1 - Hyseq

IL-18 - Celltech

IL-1B adjuvant - Celltech

IL-2 ~ Chiron

IL-2 +IL-12 -- Hoffman La-Roche

IL-6/sIL-6R fusion - Hadasit

IL-6R derivative -- Tosch

IL-7-Dap 389 fusion toxin -- Ligand

[M-862 -- Cytran

IMC-1C11 -- ImClone

imiglucerase - Genzyme

Immune globulin intravenous (human) --
Hoffman La Roche

immune privilege factor — Proneuron

Immunocal — Immunotec

Immunogene therapy — Briana Bio-Tech

immunoliposomal 5-fluorodeoxyuridine-
dipalmitate —
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immunosuppressant vaccine - Aixlie
immunotoxin — Antisoma, NIH
ImmuRAIT-Re-188 — Immunomedics
imreg-1 - Imreg

infertility — Johnson & Johnson, E-TRANS interferon — BioMedicines, Human Genome

Influenza virus vaccine — Aventis Pasteur,
Protein Sciences

inhibin - Biotech Australia, Human
Therapeutics

Inhibitory G protein gene therapy

INKP-2001 ~ InKine

Inolimomab — Diaclone

insulin - Autolmmune, Altea, Biobras,
BioSante, Bio-Tech. General, Chang Kun
Dang, Emisphere, Flamel, Provalis, Rhein
Biotech, TranXenoGen

insulin (bovine) ~ Novartis

insulin analogue -- Eli Lilly

Insulin Aspart — Novo Nordisk

insulin detemir — Novo Nordisk

insulin glargine -- Aventis

insulin inhaled — inhale Therapeutics
Systems, Alkermes

insulin oral -- Inovax

insulin, AeroDose — AeroGen

insulin, AERX — Aradigm

insulin, BEODAS — Elan

insulin, Biphasix — Helix

insulin, buccal ~ Generex

Insulin, 12R — Fiemington

insulin, intranasal — Bentley

insulin, oral — Nobex, Unigene

insulin, Orasome -- Endorex

insulin, ProMaxx — Epic

insulin, Quadrant - Elan

insulin, recombinant — Aventis

insulin, Spiros -- Elan

insulin, Transfersome - IDEA

insulin, Zymo, recombinant -- Novo Nordisk

insulinotropin -~ Scios

Insulysin gene therapy —

integrin antagonists — Merck

interferon (Alpha2) -- SRC VB VECTOR,
Viragen, Dong-A, Hoffman La-Roche,
Genentech

Sciences

inferferon (Alfa-n3)—Interferon Sciences
Intl.

interferon (Alpha), Biphasix -- Helix

interferon (Alphaj}—Amgen, BioNative,
Novartis, Genzyme Transgenics,
Hayashibara, Inhale Therapeutics
Systems, Medusa, Flame}, Dong-A,
GeneTrol, Nastech, Shantha,
Wassermann, LG Chem, Sumitomo,
Aventis, Behring EGIS, Pepgen, Servier,
Rhein Biotech,

interferon (Alpha2A)

interferon (Alpha2B) — Enzon, Schering-
Plough, Biogen, IDEA

interferon (Alpha-N1) - GlaxoSmithKline

interferon (beta) ~ Rentschler, GeneTrol,
Meristem, Rhein Biotech, Toray, Yeda,
Daiichi, Mochida

interferon (Beta1A) — Serono, Biogen

interferon (beta1A),inhale -- Biogen

interferon (31b)— Chiron

interferon (tau)-~ Pepgen

Interferon alfacon-1 — Amgen

Interferon alpha-2a vaccine .

Interferon Beta 1b -- Schering/Chiron,
InterMune

Interferon Gamma -- Boehringer Ingetheim,
Sheffield, Rentschler, Hayashibara

interferon receptor , Type | - Serono

interferon(Gamma1B) - Genentech

Interferon-alpha-2b + ribavirin — Biogen,
ICN

Interferon-alpha-2b gene therapy ~
Schering-Plough

Interferon-con1 gene therapy -

FIG. 10
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interleukin-1 antagonists -- Dompe

Interleukin-1 receptor antagonist - Abbott
Bioresearch, Pharmagia

Interleukin-1 receptor type | - Immunex

interleukin-1 receptor Type il - Immunex

interleukin-10 — DNAX, Schering-Plough

Interleukin-10 gene therapy -

IPF -- Metabolex

IR-501 - Immune Response

ISIS 9125 - Isis Pharmaceuticals
ISURF No. 1554 - Millennium
ISURF No. 1866 - lowa State Univer.
ITF-1697 - ltalfarmaco

IXC 162 ~ Ixion

interleukin-12 — Genetics Institute, Hoffman J 695 -- Cambridge Antibody Tech.,

La-Roche

interleukin-13 — Sanofi

interleukin-13 antagonists - AMRAD

Interleukin-13-PE38QQR

interteukin-~15 -- Immunex

interleukin-16 -- Research Corp

interleukin-18 - GlaxoSmithKline

Interleukin-1-alpha - Immunex/Roche

interleukin-2 — SRC VB VECTOR,
Ajinomoto, Biomira

Interleukin-3 — Cangene

Interleukin-4 — Immunology Ventures,
Sanofi Winthrop, Schering-Plough,
Immunex/ Sanofi Winthrop, Bayer, Ono

interleukin-4 + TNF-Alpha — NIH

interleukin-4 agonist ~ Bayer

interleukin-4 fusion toxin -- Ligand

Interleukin-4 receptor — Immunex, immun

Interleukin-6 — Ajinomoto, Cangene, Yeda,
Genetics Institute, Novartis '

interleukin-6 fusion protein -

interleukin-6 fusion toxin - Ligand, Serono

interleukin-7 — IC Innovations

interleukin-7 receptor - Immunex

interleukin-8 antagonists -- Kyowa
Hakko/Millennium/Pfizer

interleukin-9 antagonists — Genaera

interleukins -- Cel-Sci

lodine | 131 tositumomab - Corixa

ior EPOCIM -- Center of Molecular
immunology

lor-P3 — Center of Molecular Immunology

IP-10 - NIH

Genetics Inst,, Knoll

Jagged + FGF — Repair

JKC-362 -~ Phoenix Pharmaceuticals:

JTP-2942 - Japan Tobacce

Juman monoclonal antibodies -
Medarex/Raven

K02 -- Axys Pharmaceuticals

Keliximab -- IDEC

Keyhole limpet haemocyanin

KGF - Amgen

KM 871 -- Kyowa

KPI 135 -- Scios

KPI-022 - Scios

Kringle 5

KSB 304

KSB-201 -- KS Biomedix

L 696418 — Merck

L 703801 - Merck

L1 - Acorda

L-761191 -- Merck

lactoferrin — Meristem, Pharming, Agennix

lactoferrin cardio -- Pharming

LAG-3 — Serono

LAIT -- GEMMA

LAK celi cytotoxin -- Arizona

lamellarins -- PharmaMar/University of
Malaga

faminin A peptides -- NIH

lanoteplase - Genetics institute

laronidase - BioMarin

Lassa fever vaccine

LCAT - NIH

LDP 01 -- Millennium

FIG. 1P
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LDP 02 -- Millennium

Lecithinized superoxide dismutase -~
Seikagaku

LelF adjuvant -- Corixa

leishmaniasis vaccine — Corixa

lenercept - Hoffman La-Roche

L.enograstim — Aventis, Chugai

lepirudin ~ Aventis

leptin ~ Amgen, IC Innovations

Leptin gene therapy — Chiron Corporation

leptin, 2nd-generation — Amgen

leridistim ~ Pharmacia

leuprolide, ProMaxx - Epic

leuprorelin, oral — Unigene

LeuTech — Papatin

LEX 032 — SuperGen

LIDEPT -- Novartis

lipase -- Altus Biologics

lipid A vaccine — EntreMed

lipid-linked anchor Tech. - [CRT, ID
Biomedical

liposome-CD4 Tech. -- Sheffield

Listeria monocytogenes vaccine

LMB 1

LMB 7

LMB 9 — Battelle Memorial Institute, NiH

LM-CD45 — Cantab Pharmaceuticals

lovastatin -- Merck

LSA-3

LT-R receptor -- Biogen

fung cancer vaccine - Corixa

lusupultide - Scios

L-Vax - AVAX

LY 355455 — Eli Lilly

LY 366405 - Eli Lilly

LY-365101 - Eli Lilly

Lyme disease DNA vaccine - Vical/Aventis
Pasteur

FIG. 1Q

Lyme disease vaccine - Aquila
Biopharmaceuticals, Aventis, Pasteur,
Symbicom, GlaxoSmithKline, Hyland
Immuno, Medimmune

Lymphocytic choriomeningitis virus vaccine

lymphoma vaccine - Biomira, Genitope

LYP18

lys plasminogen, recombinant

Lysosomal storage disease gene therapy --
Avigen

lysostaphin - Nufrition 21

M 23 — Gruenenthal

M1 monoclonal antibodies -- Acorda
Therapeutics

MA 16N7C2 — Corvas Intl.

malaria vaccine - GlaxoSmithKline,
AdProTech, Antigenics, Apovia, Aventis
Pasteur, Axis Genetics, Behringwerke,
CDCP, Chiron Vaccines, Genzyme
Transgenics, Hawaii, Medimmune, NIH,
NYU, Oxxon, Roche/Saramane, Biotech
Australia, Rx Tech

Malaria vaccine CDC/NIIMALVAC-1

malaria vaccine,multicomponent

mammaglobin -- Corixa

mammastatin -- Biotherapeutics

mannan-binding lectin -- Natimmu

mannan-MUC1 -- Psiron

MAP 30

Marinovir - Phytera

MARstem —- Maret

MB-015 - Mochida

MBP - ImmuLogic

MCI-028 — Mitsubishi-Tokyo

MCIF -- Human Genome Sciences

MDC - Advanced BioScience -- Akzo
Nobel, ICOS

MDX 11 -- Medarex

MDX 210 -- Medarex

MDX 22 -- Medarex

MDX 22
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MDX 240 -- Medarex : Methionine lyase gene therapy --
MDX 33 AntiCancer
MDX 44 - Medarex Met-RANTES - Genexa Biomedical,
MDX 447 —- Medarex Serono
MDX H210 - Medarex Metreleptin
MDX RA -- Houston BioTech., Medarex ~ MGDF - Kirin
ME-104 - Pharmexa MGV - Progenics
Measles vaccine micrin — Endocrine
Mscasermin -- Cephalon/Chiron, Chiron  microplasmin - ThromboGenics
MEDI 488 -- Medimmune MIF — Genetics Institute
MEDI 500 migration inhibitory factor —~ NiH
MEDI 507 — BioTransplant Mim CD4.1 - Xycte Therapies
melanin concentrating hormone -- mirostipen -- Human Genome Sciences
Neurocrine Biosciences MK 852 - Merck
melanocortins ~ OMRF Mobenakin -- NIS

Melanoma monoclonal antibodies — Viragenmolgramostim -- Genetics Institute, Novartis

melanoma vaccine -- GlaxoSmithKline,  monoclonal antibodies -- Abgenix/Celitech,
Akzo Nobel, Avant, Aventis Pasteur, Immusol/ Medarex, Viragen/ Roslin
Bavarian Nordic, Biovector, CancerVax, Institute, Cambridge Antibody Tech./Elan
Genzyme Molecular Oncology, Humbolt, MAb 108 -
ImClone Systems, Memorial, NYU, Oxxon MAb 10D5 —

Melanoma vaccine Magevac - Therion ~ MAD 14.18-interleukin-2 immunocytokine -

memory enhancers - Scios Lexigen
meningococcal B vaccine -- Chiron MAb 14G2a -
meningococeal vaccine - CAMR MADb 15A10 -
Meningococcal vaccine group B conjugate - MAb 170 — Biomira
- North American Vaccine MAb 177Lu CC49 --
Meningococcal vaccine group B MAb 17F9
recombinant - BioChem Vaccines, MAb 1D7
Microscience MAb 1F7 - Immune Network
Meningococcal vaccine group Y conjugate - MAb 1H10-doxorubicin conjugate
- North American Vaccine MAb 26-2F

Meningococcal vaccine groups ABand C - MADb 2A11
conjugate -- North American Vaccine MAb 2E1 - RW Johnson

Mepolizumab — GlaxoSmithKline MAD 2F5

Metastatin — EntreMed, Takeda MAD 31.1 - Intemational Biolmmune
Met-CkB7 - Human Genome Sciences Systems

met-enkephalin —- TN MADb 32 - Cambridge Antibody Tech.,
METH-1 -- Human Genome Sciences . Peptech

methioninase -- AntiCancer MAb 323A3 -- Centocor

FIG. 1R MAb 3C5
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MAb 3F12 MAb C242-PE conjugate
MAb 3F8 MAb ¢30-6
MAb 42/6 MAb CA208-cytorhodin-S conjugate —-
MAD 425 -- Merck KGaA Hoechst Japan
MAb 447-52D - Merck Sharp & Dohme ~ MAb CC49 -- Enzon
MAb 45-2D9- — haematoporphyrin MADb ch14.18 -

conjugate MAb CH14.18-GM-CSF fusion protein --
MAb 4B4 Lexigen

MAb 4E3-CPA conjugate — BCM Oncologia MAb ¢chCE7

MAb 4E3-daunorubicin conjugate

MADb 50-6

MAb 50-61A ~ Institut Pasteur

MAb 5A8 - Biogen

MADb 791T/36-methotrexate conjugate

MAD 7¢11.e8

MAb 7E11 C5-selenocystamine conjugate

MADb 93KAS -- Novartis

MAb ASBT7-cisplatin conjugate --
Biodynamics Research, Pharmacia

MAb A5B7-1-131

MADb A7

MAb A717 - Exocell

MADb A7-zinostatin conjugate

MAD ABX-RB2 -- Abgenix

MAb ACA 11

MADb AFP--131 = Immunomedics

MAb AP1

MAb AZ1

MAD B3-LysPE40 conjugate

MAb B4 - United Biomedical

MADb B43 Genistein-conjugate

MAb B43.13-Tc-99m — Biomira

MAb B43-PAP conjugate

MAb B4G7-gelonin conjugate

MAb BCM 43-daunorubicin conjugate -
BCM Oncologia

MADb BIS-1

MAb BMS 181170 -- Bristol-Myers Squibb

MADb BR55-2

MAb BW494

MAb CI-137 — AMRAD

MAD cisplatin conjugate

MAb CLB-CD19

MAb CLB-CD19v

MAb CLL-1 -- Peregrine

MAb CLL-1-GM-CSF conjugate

MAb CLL-1-IL-2 conjugate -- Peregrine

MADb CLN lgG - doxorubicin conjugates

MADb conjugates — Tanox

MAb D612

MAb Dal B02

MAb DC101 -- ImClone

MAb EA 1 -

MAb EC708 - Biovation

MAb EP-5C7 — Protein Design Labs

MAb ERIC-1 - ICRT

MAb F105 gene therapy

MAb FC 2.15

MAb G250 -- Centocor

MAD GA6

MAb GA733

MAb Gliomab-H -- Viventia Biotech

MAb HB2-saporin conjugate

MAb HD 37 -

MAb HD37-ricin chain-A conjugate

MAb HNK20 -- Acambis

MAb huN901-DM1 conjugate -
ImmunoGen

MAD |-131 CC49 -- Corixa

MAb 1C0O25

MAb ICR12-CPG2 conjugate

MAb C 242-DM1 conjugate - ImmunoGen MAb ICR-62

FIG.

1S
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MAb IRac-ricin A conjugate

MAb K1

MAb KS1-4-methotrexate conjugate

MADb L6 - Bristol-Myers Squibb, Oncogen

MAb LICO 16-88

MAD LL2-{-131 — Immunomedics

MAb LL2-Y-90

MAb L.82D617 - Hybritech

MAb LYM-1-gelonin conjugate

MADb LYM-1-1-131

MAb LYM-1-Y-90

MAb LYM-2 — Peregrine

MAb M195

MAb M195-bismuth 213 conjugate -
Protein Design Labs

MAb M195-gelonin conjugate

MAb M195--131

MAb M195-Y-80

MAb MA 33H1 -- Sanofi

MAb MAD11

MAb MGh2

MAb MINT5

MAb MK2-23

MAb MOC31 ETA(252-613) conjugate

MAb MOC-31-In-111

MAb MOC-31-PE conjugate

MAb MR6 -

MAb MRK-16 -- Aventis Pasteur

MAb MS11G6

MAb MX-DTPA BrE-3

MAb MY9

MAD Nd2 - Tosoh

MAb NG-1 - Hygela

MAb NM01 - Nissin Food

MAb OC 125

MAb OC 125-CMA conjugate

MAb OKI-1 - Ortho-McNeil

MAb OX52 -- Bioproducts for Science

MAb PMAS

MAb PR1

MAD prost 30

FIG. 1T

MAb R-24

MAb R-24 a Human GD3 - Celltech

MAb RFB4-ricin chain A conjugate

MAb RFT5-ricin chain A conjugate

MADb SC 1

MAb SM-3 - ICRT

MAb SMART 1D10 -- Protein Design Labs

MAb SMART ABL 364 -- Novartis

MAb SN6f

MAb SN6f-deglycosylated ricin A chain
conjugate -

MAD SNbj

MAb SN7-ricin chain A conjugate

MAb T101-Y-80 conjugate -- Hybritech

MAb T-88 -~ Chiron

MAD TB94 -- Cancer ImmunoBiology

MAb TEC 11

MAb TES-23 -- Chugai

MAb TM31 — Avant .

MAb TNT-1 — Cambridge Antibody Tech.,
Peregrine

MAb TNT-3

MAb TNT-3 - IL2 fusion protein —

- MAb TP3-At-211

MADb TP3-PAP conjugate -

MAb UJ13A - ICRT

MAb UN3

MAb ZME-018-gelonin conjugate
MAb-BC2 - GlaxoSmithKline
MAb-DM1 conjugate -- ImmunoGen
MAb-ricin-chain-A conjugate -- XOMA
MAb-temoporfin conjugates
Monopharm C - Viventia Biotech
monteplase -- Eisai

montirelin hydrate - Gruenenthal
moroctocog alfa - Genetics institute
Moroctocog-alfa — Pharmacia

MP 4

MP-121 - Biopharm

MP-52 - Biopharm

MRA -- Chugai
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MS 28168 ~ Mitsui Chemicals, Nihon
Schering

MSH fusion toxin — Ligand

- MSI-99 ~ Genaera

MT 201 -- Micromet

Muc-1 vaccine — Corixa

mucosal tolerance -- Aberdeen

mullerian inhibiting subst

muplestim - Genetics Institute, Novartis,
DSM Anti-Infectives

muring MADb - KS Biomedix

Mutant somatropin — JCR Pharmaceutical

MV 833 - Toagosei

Mycoplasma pulmonis vaccine

Mycoprex -- XOMA

myeloperoxidase -- Henogen

myostatin - Genefics Institute

Nacolomab tafenatox -- Pharmacia

nagrestipen - British Biotech

NAP-5 - Corvas intl.

NAPc2 - Corvas Intl.

nartograstim ~ Kyowa

Natalizumab - Protein Design Labs

Nateplase - NIH, Nihon Schering

nateplase -- Schering AG

NBI-3001 -- Neurocrine Biosci.

NBI-5788 - Neurocrine Biosci,

NBI-6024 — Neurocrine Biosci.

Nef inhibitors - BRI

Neisseria gonorrhoea vaccine — Antex
Biologics

Neomycin B-arginine conjugate

Nerelimomab - Chiron

Nerve growth factor — Amgen - Chiron,
Genentech

Nerve growth factor gene therapy

nesiritide citrate — Scios

neuregulin-2 - CeNeS

neurocan ~ NYU .

neuronal delivery system ~ CAMR

FIG. 1U

Neuroprotective vaccine -- University of
Auckland

neurotrophic chimaeras — Regeneron

neurotrophic factor — NsGene, CereMedix

NeuroVax ~ Immune Response

neurturin -- Genentech

neutral endopeptidase -- Genentech

NGF enhancers -- NeuroSearch

NHL vaccine - Large Scale Biology

NIP45 -- Boston Life Sciences

NKI-820

NM 01 ~ Nissin Food

NMI-139 - NitroMed

NMMP — Genetics Institute

NN-2211 - Novo Nordisk

Noggin -- Regeneron

Nonacog alfa

Norelin —- Biostar

Norwalk virus vaccine

NRLU 10 -- NeoRx

NRLU 10 PE -~ NeoRx

NT-3 -- Regeneron

NT-4/5 -- Genentech

NU 3056

NU 3076

NX 1838 -- Gilead Sciences

NY ESO-1/CAG-3 antigen —~ NiH

NYVAC-7 -- Aventis Pasteur

NZ-1002 —~ Novazyme

obesity therapy -- Nobex

OC 10426 -- Ontogen

OC 144093 -- Ontogen

OCIF ~ Sankyo

Oct-43 ~ Otsuka

OK PSA - liposomal

OKT3-gamma-1-ala-ala

OM 991

OM 992

Omalizumab - Genentech

oncoimmunin-L - NIH

Oncolysin B - ImmunoGen
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Oncolysin CD6 -- ImmunoGen

Oncolysin M - ImmunoGen

Oncolysin S -- ImmunoGen

Oncophage -~ Antigenics

Oncostatin M — Bristol-Myers Squibb

OncoVax-CL - Jenner Biotherapies

OncoVax-P - Jenner Biotherapies

onercept -- Yeda

onychomycosis vaccine — Boehringer
Ingetheim

opebecan -- XOMA

opioids — Arizona

Oprelvekin — Genetics Institute

Org-33408 b-- Akzo Nobel

Orolip DP -- EpiCept

oryzacystatin

OSA peptides — GenSci Regeneration

osteoblast-cadherin GF -- Pharis

PAM 4 - Merck

pamiteplase -~ Yamanouchi

pancreatin, Minitabs -- Eurand

Pangen -- Fournier

Pantarin — Selective Genetics

Parainfluenza virus vaccine — Pharmacia,
Pierre Fabre

parapxanase -~ Esperion

parathyroid hormone — Abiogen, Korea
Green Cross

Parathyroid hormone (1-34) --
Chugai/Suntory

Parkinson's disease gene therapy -- Cell
Genesys/ Ceregene

Parvovirus vaccine - Medimmune

PCP-Scan — Immunomedics

PDGF cocktail -- Theratechnologies

peanut allergy therapy -- Dynavax

Osteocalcin-thymidine kinase gene therapy PEG anti-ICAM MAbL - Boehringer

osteogenic protein - Curls

osteopontin — OraPharma
osteoporosis peptides - Integra, Telios
osteoprotegerin — Amgen, SnowBrand
ofitis media vaccines -- Antex Biologics
ovarian cancer -- University of Alabama

Ingelheim
PEG asparaginase - Enzon
PEG glucocerebrosidase
PEG hirudin — Knoll
PEG interferon-alpha-2a -- Roche
PEG interferon-alpha-2b + ribavirin —

OX40-1gG fusion protein -- Cantab, Xenova Biogen, Enzon, ICN Pharmaceuticals,

P 246 - Diatide

P 30 -- Affacell

p1025 -- Active Biotech

P-113* - Demegen

P-16 peptide — Transition Therapeutics
p43 ~ Ramot

P-50 peptide -- Transition Therapeutics

p53 + RAS vaccine — NIH, NCI

PACAP(1-27} analogue

paediatric vaccines — Chiron

Pafase - ICOS

PAGE-4 plasmid DNA - IDEC

PAI-2 -- Biotech Australia, Human
Therapeutics

Palivizumab — Medimmune

Schering-Plough

PEG MAb A5B7 -

Pegacaristim — Amgen - Kirin Brewery --
ZymoGenetics

Pegaldesleukin - Research Corp

pegaspargase — Enzon

pegfilgrastim - Amgen

PEG-interferon Alpha -- Viragen

PEG-interferon Alpha 2A -- Hoffman La-
Roche

PEG-interferon Alpha 2B - Schering-
Plough

PEG-r-hirudin — Abbott

PEG-uricase ~ Mountain View

Pegvisomant - Genentech

FIG. 1V
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PEGylated proteins, PolyMASC - Valentis Pharmaprojects No. §947 -- StressGen
PEGylated recombinant native human leptin Pharmaprojects No. 5961 -

- Roche
Pemturomab
Penetratin - Cyclacel
Pepscan — Antisoma
peplide G — Peptech, ICRT
peptide vaccine ~ NIH ,NCI
Pexelizumab
pexiganan acetate -- Genaera
Pharmaprojects No. 3178 - NYU

Theratechnologies

Pharmaprojects No. 5962 - NIH
Pharmaprojects No. 5966 -- NIH
Pharmaprojects No. 5994 -- Pharming
Pharmaprojects No. 5395 -- Pharming
Pharmaprojects No. 6023 -- IMMUCON
Pharmaprojects No. 6063 -- Cytoclonal
Pharmaprojects No. 6073 - SIDDCO
Pharmaprojects No. 6115 - Genzyme

Pharmaprojects No. 3390 - Emest Orlando Pharmaprojects No. 6227 - NIH

Pharmaprojects No. 3417 — Sumitomo
Pharmaprojects No, 3777 -- Acambis
Pharmaprojects No. 4209 -- XOMA
Phamaprojects No. 4349 - Baxter Intl.
Phamaprojects No, 4651
Pharmaprojects No. 4915 - Avanir
Pharmaprojects No. 5156 - Rhizogenics
Pharmaprojects No, 5200 -- Pfizer
Pharmaprojects No. 5215 -- Origene
Pharmaprojects No. 5216 -- Origene
Pharmaprojects No. 5218 -- Origene
Pharmaprojects No. 5267 -- ML
Laboratories
Pharmaprojects No. 5373 — MorphoSys
Pharmaprojects No. 5493 — Metabolex
Pharmaprojects No. 5707 -- Genentech
Pharmaprojects No, 5728 -- Autogen
Pharmaprojects No. 5733 -- BioMarin
Pharmaprojects No. 5757 -- NIH
Pharmaprojects No. 5765 -- Gryphon
Pharmaprojects No. 5830 — AntiCancer
Pharmaprojects No. 5839 -- Dyax
Pharmaprojects No. 5843 -- Johnson &
Johnson
Pharmaprojects No. 5860 — Mitsubishi-
Tokyo
Pharmaprojects No. 5869 - Oxford
GlycoSciences

Pharmaprojects No. 6230 -- NIH
Pharmaprojects No. 6236 — NIH
Pharmaprojects No. 6243 -- NIH
Phamaprojects No. 6244 - NIH
Pharmaprojects No. 6281 -- Senetek
Pharmaprojects No. 6365 — NIH
Pharmaprojects No. 6368 - NIH
Pharmaprojects No. 6373 -- NiH
Pharmaprojects No. 6408 — Pan Pacific
Pharmaprojects No. 6410 —~ Athersys
Pharmaprojects No. 6421 - Oxford
GlycoSciences
Pharmaprojects No. 6522 -- Maxygen
Pharmaprojects No. 6523 -- Pharis
Pharmaprojects No. 6538 -- Maxygen
Pharmaprojects No. 6554 -- APALEXO
Pharmaprojects No. 6560 - Ardana
Pharmaprojects No. 6562 -- Bayer
Pharmaprojects No. 6569 — Eos
Phenoxazine
Phenylase — Ibex
Pigment epithelium derived factor —
plasminogen activator inhibitor-1,
recombinant -- DuPont Pharmaceuticals

Pharmaprojects No. 5883 -- Asahi Brewery FIG. 1W
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Plasminogen activators - Abbott
Laboratories, American Home Products,
Boehringer Mannheim, Chiron
Corporation, DuPont Pharmaceuticals, Eli
Lilly, Shionogi, Genentech, Genetics
Institute, GlaxoSmithKline, Hemispherx
Biopharma, Merck & Co, Novartis,
Pharmacia Corporation, Wakamoto, Yeda

plasminogen-related peptides — Bio-Tech.
General/MGH

platelet factor 4 -- RepliGen

Platelet-detived growth factor — Amgen -
ZymoGenetics

plusonermin— Hayashibara

PMD-2850 -- Protherics

Pneumococcal vaccine — Antex Blologics,
Aventis Pasteur

Pneumococcal vaccine intranasal --
BioChem Vaccines/Biovector

PR1A3

PR-39

pralmorelin -- Kaken

Pretarget-Lymphoma -- NeoRx

Priliximab -- Centocor

PRO 140 - Progenics

PRO 2000 ~ Procept

PRO 367 - Progenics

PRO 542 - Progenics

pro-Apo A-l - Esperion

prolactin — Genzyme

Prosaptide TX14(A) -- Bio-Tech. General

prostate cancer antbodies — Immunex,
UroCor

prostate cancer antibody therapy --
Genentech/UroGenesys,
Genotherapeutics

prostate cancer immunotherapeutics — The
PSMA Development Company

prostate cancer vaccine - Aventis Pasteur,
Zonagen, Corixa, Dendreon, Jenner
Biotherapies, Therion Biologics

FIG.

prostate-specific antigen -- EntreMed

protein A - RepliGen

protein adhesives — Enzon

protein C - Baxter Intl., PPL Therapeutics,
ZymoGenetics

protein C activator — Gilead Sciences

protein kinase R antags - NIH

protirelin -- Takeda

protocadherin 2 -- Caprion

Pro-urokinase — Abbott, Bristol-Myers
Squibb, Dainippon, Tosoh - Welfide

P-selectin glycoprotein ligand-1 - Genetics
Institute

pseudomonal infections — InterMune

Pseudomonas vaccine - Cytovax

PSGL-Ig -- American Home Products

PSP-94 -- Procyon

PTH 1-34 — Nobex

Quilimmune-M - Antigenics

R 101933

R 1256224 -- Sankyo

RA therapy — Cardion

Rabies vaccine recombinant -- Aventis
Pasteur, BioChem Vaccines, Kaketsuken
Pharmaceuticals

RadioTheraCIM -- YM BioSciences

Ramot project No. 1315 - Ramot

Ramot project No, K-734A -- Ramot

Ramot project No. K-734B -- Ramot

RANK ~ Immunex

ranpimase -~ Alfacell

ranpirnase-anti-CD22 MAb — Alfacell

RANTES inhibitor -- Milan

RAPID drug delivery systems -- ARIAD

rasburicase -- Sanofi

rBPI-21, topical - XOMA

RC 529 - Corixa

rCFTR -- Genzyme Transgenics

RD 62198

rDnase - Genentech

RDP-58 -- SangStat

1X
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RecepTox-Fee - Keryx
RecepTox-GnRH - Keryx, MTR
Technologies
RecepTox-MBP — Keryx, MTR
~ Technologies
recFSH -- Akzo Nobel, Organon
REGA 3G12
Regavirumab — Teijin
relaxin - Connetics, Corp _
Renal cancer vaccine -- Macropharm
repifermin -- Human Genome Sciences

Respiratory syncytial virus PFP-2 vaccine —

Wyeth-Lederle
Respiratory syncytial virus vaccine -

Ribozyme gene therapy -~ Genset
Rickettsial vaccine recombinant
RIGScan CR — Neoprobe

RIP-3 - Rigel

RK-0202 -- RxKinetix

RLT peptide — Esperion

rM/NEI -- IVAX :

rmCRP - Immtech

RN-1001 - Renovo

RN-3 -- Renovo

RNAse conjugate -- Immunomedics
RO 631908 - Roche

Rotavirus vaccine - Merck )
RP 431 -- DuPont Pharmaceuticals

GlaxoSmithKiine, Pharmacia, Pierre Fabre RP-128 — Resolution

Respiratory syncytial virus vaccine
inactivated

Respiratory syncytial virus-parainfluenza
virus vaccine -- Aventis Pasteur,
Pharmacia

Reteplase —- Boehringer Mannheim,
Hoffman La-Roche

Retropep - Retroscreen

RFB4 (dsFv) PE38

RFI 641 -- American Home Products

RFTS -- UAB Research Foundation

RG 12986 -- Aventis Pasteur

RG 83852 - Aventis Pasteur

RG-1059 -- RepliGen

rGCR - NiH

rGLP-1 - Restoragen

rGRF -- Restoragen

rh Insulin - Eli Lilly

RHAMM targeting peptides -- Cangene

rHb1.1 - Baxter Intl.

rhCC10 - Claragen

rhCG -- Serono

Rheumatoid arthritis gene therapy

Rheumatoid arthritis vaccine - Veterans
Affairs Medical Center

thLH — Serono

FIG. 1Y

RPEGS gene therapy —

RPR 110173 - Aventis Pasteur

RPR 115135 -- Aventis Pasteur

RPR 116258A -- Aventis Pasteur

rPSGL-Ig - American Home Products

r-SPC surfactant ~ Byk Gulden

rV-HER-2/neu - Therion Biologics

SA 1042 -- Sankyo

sacrosidase ~ Orphan Medical

Sant7

Sargramostim -- Immunex

saruplase -- Gruenenthal

Satumomab -- Cytogen

SB 1 -- COR Therapeutics

SB 207448 -- GlaxoSmithKline

SB 208651 -- GlaxoSmithKline

SB 240683 -- GlaxoSmithKline

SB 249415 - GlaxoSmithKline

SB 249417 -- GlaxoSmithKline

SB 6 - COR Therapeutics

SB RA 31012 - :

SC 56929 -- Pharmacia

SCA binding proteins - Curis, Enzon

scFv(14E1)-ETA Berlex Laboratories,
Schering AG

ScFy(FRPS)-ETA -
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ScFv6C6-PE40 -

SCH 55700 ~ Celltech

Schistosomiasis vaccine - Glaxo
Wellcome/Medeva, Brazil

SCPF ~ Advanced Tissue Sciences

scUPA-suPAR complex -- Hadasit

SD-9427 -- Pharmacia

SDF-1--0Ono

SDZ 215918 — Novartis

SDZ 280125 -- Novartis

SDZ 89104 -- Novartis

SDZ ABL 364 -- Novartis

SDZ MMA 383 -- Novartis

serine protease inhibs -- Pharis

sermorelin acetate -- Serono

SERP-1 -- Viron

sertenef - Dainippon

serum albumin, Recombinant human -
Aventis Behring

serum-derived factor - Hadasit

Sevirumab - Novartis

SGN 14 — Seatle Genetics

SGN 15 -- Seatle Genetics

SGN 17/19 - Seatle Genetics

SGN 30 -- Seatle Genetics

SGN-10 - Seatle Genetics

SGN-11 — Seatle Genetics

SH 306 -- DuPont Pharmaceuticals

Shanvac-B - Shantha

Shigella flexneri vaccine — Avant, Acambis,
Novavax

Shigella sonnei vaccine -

sICAM-1 -- Boehringer Ingelheim

Silteplase ~ Genzyme

SIV vaccine — Endocon, Institut Pasteur

SK 896 -~ Sanwa Kagaku Kenkyusho

SK-827 — Sanwa Kagaku Kenkyusho

Skeletex - CellFactors

SKF 106160 - GlaxoSmithKline

S-nitroso-AR545C ~

SNTP -- Acfive Biotech

somatomedin-1 — GroPep, Mitsubishi-
Tokyo, NIH

somatomedin-1 carrier protein — Insmed

somatostatin -- Ferring

Somatotropin/

Human Growth Hormone - Bio-Tech.
General, Eli Lilly

somatropin - Bio-Tech. General, Alkermes,
ProLease, Aventis Behring, Biovector,
Cangene, Dong-A, Eli Lilly, Emisphere,
Enact, Genentech, Genzyme Transgenics,
Grandis/InfiMed, CSL, InfiMed, MacroMed,
Novartis, Novo Nordisk, Pharmacia
Serono, TranXenoGen

somatropin derivative - Schering AG

somatropin, AIR -- Eli Lilly

Somatropin, inhaled — Eli Lilly/Alkermes

somafropin, Kabi - Pharmacia

somatropin, Orasome -- Novo Nordisk

Sonermin ~ Dainippon Pharmaceutical

SP(V5.2)C - Supertek

SPi66

sphingomyelinase -- Genzyme

SR 29001 -- Sanofi

SR 41476 -- Sanofi

SR-29001 -- Sanofi

SS1(dsFV)-PE38 - NeoPharm

R2 microglobulin -- Avidex

32-microglobulin fusion proteins -- NIH

f-amyloid peptides -- CeNeS

(-defensin — Pharis

Staphylococcus aureus infections --
Inhibitex/ZLB

Staphylococcus aureus vaccine conjugate -
Nabi

Staphylococcus therapy — Tripep

Staphylokinase — Biovation, Prothera,
Thrombogenetics

~ Streptococeal A vaccine ~ M6

Pharmaceuticals, North American Vaccine
Streptococeal B vaccine — Microscience

FIG. 1Z
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Streptococcal B vaccine recombinant -
Biochem Vaccines

Streptococcus pyogenes vaccine

STRL-33 -- NiH

Subalin - SRC VB VECTOR

SUIS - United Biomedical

SUIS-LHRH - United Biomedical

SUN-E3001 -~ Suntory

super high affinity monocional antibodies --

YM BioSciences

Superoxide dismutase — Chiron, Enzon,
Ube Industries, Bio-Tech, Yeda

superoxide dismutase-2 - OXIS

suppressin -- UAB Research Foundation

SY-161-P5 - ThromboGenics

SY-162 -- ThromhoGenics

Systemic lupus erythematosus vaccine —
MedClone/VivoRx

T cell receptor peptide vaccine

T4NS5 liposomes - AGI Dermatics

TACI, soluble — ZymoGenetics

targeted apaptosis ~- Antisoma

tasonermin — Boehringer Ingelheim

TASP

TASP-V

Tat peptide analogues -- NiH

TBP [ - Yeda

TBP Il

TBV25H - NIH

Tec 99m ior cea? ~ Center of Molecular
Immunology

Tc 99m P 748 -- Diatide

Tc 99m votumumab ~ Intracell

Tc-99m rh-Annexin V - Theseus Imaging

teceleukin — Biogen

tenecteplase - Genentech

Teriparatide ~ Armour Pharmaceuticals,
Asahi Kasel, Eli Lilly

terlipressin - Ferring

testisin -- AMRAD

Tetrafibricin -- Roche

TFPI - EntreMed

tgD-IL-2 — Takeda

TGF-Alpha -- ZymoGenetics

TGF-R - Kolon

TGF-R2 -- Insmed

TGF-}3 — OS

Thalassaemia gene therapy - Cruceli

TheraCIM-h-R3 - Center of Molecular
immunology, YM BioSciences

Theradigm-HBYV -- Epimmune

Theradigm-HPV -- Epimmune

Theradigm-malaria -- Epimmune

Theradigm-melanoma -- Epimmune

TheraFab - Antisoma

ThGRF 1-29 - Theratechnologies

ThGRF 1-44 - Theratechnologies

thrombomodulin - lowa, Novocastra

Thrombopoietin - Dragon Pharmaceuticals,
Genentech

thrombopoietin, Pliva -- Receptron

Thrombospondin 2 -

thrombostatin - Thromgen

thymalfasin -- SciClone

thymocartin — Gedeon Richter

thymosin Alphat — NIH

thyroid stimulating hormone -- Genzyme

tICAM-1 -- Bayer

Tick anticoagulant peptide -- Merck

TIF - Xoma

Tifacogin — Chiron, NIS, Pharmacia

Tissue factor -- Genentech

Tissue factor pathway inhibitor

TJN-135 — Tsumura

TM 27 -- Avant

™ 29 -- Avant

TMC-151 — Tanabe Seiyaku

TNF tumour necrosis factor -- Asahi Kasei

TNF Alpha ~ Cytimmune

TNF antibody -- Johnson & Johnson

TNF binding protein -- Amgen

TNF degradation preduct — Oncotech

FIG. 1AA |
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TXU-PAP
TY-10721 - TOA Eiyo

TNF Tumour necrosis factor-alpha -- Asahi Type | diabetes vaccine - Research Corp

Kasel, Genetech, Mochida
TNF-Alpha inhibitor -- Tripep

Typhoid vaccine CVD 908
U 143677 -- Pharmacia

TNFR:Fc gene therapy — Targeted Genetics U 81749 - Pharmacia

TNF-SAM2

ToleriMab — Innogenetics

Toxoplasma gondii vaccine —
GlaxoSmithKline

TP 9201 -- Telios

TP10 -- Avant

TP20 -- Avant

tPA — Centocor

trafermin — Scios

TRAIL/Apo2L — Immunex

transferrin-binding proteins -- CAMR

Transforming growth factor-beta-1 -
Genentech

transport protein - Genesis

TRH — Ferring

Triabin ~ Schering AG

Triconal

Triflavin

troponin | - Boston Life Sciences

TRP-2* ~NIH

trypsin inhibitor -- Mochida

TSP-1 gene therapy -

TT-232

TTS-CD2 - Active Biotech

Tuberculosis vaccine — Aventis Pasteur,

Genesis

Tumor Targeted Superantigens -- Active

Biotech - Pharmacia
fumour vaccines ~ PhotoCure
tumour-activated prodrug antibody

conjugates -- Millennium/immunoGen

tumstatin - ILEX

Tuvirumab - Novartis
TV-4710 - Teva

TWEAK receptor — Immunex

UA 1248 -- Arizona

UGIF -- Sheffield

uic 2

UK 101

UK-279276 — Corvas Inti.

urodilatin - Pharis

urofollitrophin - Serono

uteroferrin—- Pepgen

V 20 -- GLYCODesign

V2 vasopressin receptor gene therapy

vaccines — Active Biotech

Varicella zoster glycoprotein vaccine —-
Research Corporation Technologies

Varicella zoster virus vaccine live - Cantab
Pharmaceuticals

Vascular endothelial growth factor -
Genentech, University of California

Vascular endothelial growth factors — R&D
Systems

vascular targeting agents —- Peregrine

vasopermeation enhancement agents -
Peregrine

vasostatin — NIH

VCL - Bio-Tech. General

VEGF - Genentech, Scios

VEGF inhibitor — Chugai

VEGF-2 -- Human Genome Sciences

VEGF-Trap -- Regeneron

viscumin, recombinant -- Madaus

Vitaxin
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(Fia)b
B <—[—Ga1NAc—(Gal)a-(Sia)c- R), l

a-c, e (independently selected) =0 or i;
d=0;

R = modifying group, mannose, oligo-
mannose

FIG. 27A
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CHO, BHK, 293 cells, Vero expressed G-CSF
a-c, e (independently selected)=0or1; d=0

1. Sialidase
2. CMP-SA-PEG, ST3Gall

a-d, e (independently selected) =0 or 1;
R =PEG.

FIG. 27B

Insect cell expressed G-CSF
a, ¢ (independently selected) =0 or 1;
b,c,d=0.

1. Galactosyltransferase, UDP-Gal
2. CMP-SA-PEG, ST3Gall

a, ¢, d, e (independently selected)=0 or 1; R =
PEG.

FIG. 27C
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E. coli expressed G-CSF
a-e =0,

1. GalNAc Transferase, UDP-GalNAc
2. CMP-SA-PEQG, sialyltransferase

¢, d, e (independently selected)=0 or 1;
a,b=0; R=PEG.

FIG. 27D

NSO expressed G-CSF
a, e (independently selected) =0 or 1;
b,c,d=0

1. CMP-SA-levulinate, ST3Gail
2. H,N,-PEG

a, ¢, d, e (independently selected) =0 or 1;
b=0; R=PEG.

FIG. 27E
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E. coli expressed G-CSF
a-e =0.

1. Endo-GalNAc-osaminidase

(synthetic enzyme),
PEG-Gal-GalNAc-F

a,de=1;b,¢c=0;
R =PEG.

FIG. 27F

E. coli expressed G-CSF
a-e=0.

1. GalNAc Transferase,
UDP-GalNAc-PEG

d,e=0orl; a,-¢c=0;
R =PEG.

FIG. 27G
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A
H,N + COOH
72
e ™
gm)i o ([GIcNAc-(Gal),,- (Sia),- (R), ]\
~ - -S4 -
A<kGieNAGIcNAcMa UOINACGa;]- Sia), - R), ) .
- \M ~([GleNAc-(Gal),]- (Sia),- (R), ),
(kR Ja N ([GleNAc(Galgl,- S, (),
g ~%)
GlcT'NAc-Gal)cg-(Sia)o-(R)ee
B «{-GalNAc~(Gal),(Sia), -®R), |

a-d, i, n-u (independently selected) =0 or 1.

aa, bb, cc, dd, ee (independently selected) =0 or 1.

e-h (independently selected) =0 to 6.

j-m (independently selected) = 0 to 20.

v-z =0; R =modifying group, mannose, oligo-mannose.
R’ = H, glycosyl residue, modifying group,
glycoconjugate.

FIG. 28A
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CHO, BHK, 293 cells, Vero expressed
interferon alpha 14C.

a-d,aa,bb =1; e-h=11t04;

cc, j-m, i, r-u (independently selected) = 0 or 1;

q, n-p, v-z, cc, dd, ee = 0.

1. Sialidase
2. CMP-SA-PEG, ST3Gal3

| a~d, aa,bb =1; e-h=1104;
bb, cc, i, r-u (independently selected) =0 or 1;
g, b-p, v-z, cc, dd, ee = 0;
v~y (independently selected) =1,
when j-m (independently selected) = 1;
R =PEG.

FIG. 28B

Insect cell or fungi expressed interferon alpha-14C,
a-d, f, h, j-q, s, u, v-z, cc,dd, ee = 0;

e, g 1, 1, t(independently selected) =0 or 1;

aa, bb=1.

1. GNT’s 1&2, UDP-GlcNAc
2. Galactosyltransferase, UDP-Gal-PEG

b,d, f,h,i-q, s,u, w,y, z cc, dd, ee = 0;
a, ¢, ¢, g 1,1, t, v, X (independently selected) =0 or 1;
v, X (independently selected) = 1,
when a, ¢, (independently selected)=1;
aa, bb=1; R=PEG.

FIG. 28C -



WO 03/031464

PCT/US02/32263

66/345

Yeast expressed interferon alpha-14C.

a-g, cc, dd, ee, v-z =0,

r-y (independently selected) = 0 to 1;

aa,bb =1;

R (branched or linear) = Man, oligomannose or
polysaccharide.

2. Galactosyltransferase, UDP-Gal

l 1. Endo-H
3.. CMP-SA-PEG, ST3Gal3

a-z,bb=0; aa =1; R’ =-Gal-Sia-PEG.

FIG. 28D

10 AUG 2006



10 AUG 2006

WO 03/031464 PCT/US02/32263
67/345
A
H,N COOH
72
4 )

(IGIcNAC-(Gal) .- (Sia); - (), )
([GlcNAc-(Gal),);- (Sia), - R),,
| 7 ([GloNAC-(Gal) ] - (Sia)- (R),
R)q ([GleNAc-(Gal),- (Sia),- (R),

\_ o

T

/g\

(Fuc),. )/[

!
A<«~GIcNAc-GlcNAc-Man
|

8

/7N

)
)

a-d, i, r-u (independently selected}= 0 or 1.
e-h (independently selected) = 0 to 4.

j-m (independently selected) =0 or 1.
n,vy=0; z=0orl.

R =polymer; R’ = sugar, glycoconjugate.

FIG. 28E
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CHO, BHK, 293 cells, Vero expressed
interferon alpha-14C.

h=1to3;

a-g, j-m, i (independently selected) =0 or 1;

r-u (independently selected) =0 or 1;

n,v-y=0;z=1

l 1. CMP-SA-PEG, ST3Gal3

h=1to3;

a-g, i (independently selected) =0 or 1,
r-u (independently selected) =0 or 1;

j=m, v-y (independently selected) =0 or 1;
z=1; n=0; R=PEG.

FIG. 28F

Insect cell or fungi expressed
interferon alpha-~14C.
a'da f} h; j'n: 5,1, V-y = O;
e, g,1, 1, t(independently selected) =0 or 1;
z=1. )

l 1. GNT’s 1,2,4,5, UDP-GlcNAc

2. Galactosyltransferase, UDP-Gal
3. CMP-SA-PEG, ST3Gal3

a-m, r-y (independently selected) =0 or 1;
z=1; n=0; R=PEG.

FIG. 28G
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Yeast expressed interferon alpha-14C.

a-n=0; r-y (independently selected)=0to 1;

z=1; R (branched or linear) = Man,
oligomannose.

1. mannosidases

2. GNT’s 1,2,4,5, UDP-GlcNAc

3. Galactosyltransferase, UDP-Gal
4,, CMP-SA-PEG, ST3Gal3

a-m, r-y (independently selected) =0 or 1;
z=1; n=0; R=PEG.

FIG. 28H

NSO expressed interferon alpha 14C.
a-1, r-u (independently selected) =0 or 1;
jm,n, v-y=0; z=1.

buffer, salt

1. CMP-SA-levulinate, ST3Gal3,
l 2. H,N,-PEG

a-i, j-m, -y (independently selected) =0 or I;
n =0; z=1; R=PEG.

FIG. 281
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CHO, BHK, 293 cells, Vero expressed
interferon alpha-14C,

h=1to 3;

a-g, j-m, i (independently selected) =0 or 1,

r-u (independently selected) = 0 or 1;

nv-y=0;z=1.

l 1. CMP-SA-PEG, 0:2,8-ST

h=1t03;
a-g, i, r-u (independently selected) =0 or 1;
j-m (independently selected) = 0 to 2;
v-y (independently selected) =1,

when j-m (independently selected) is 2;
z=1; n=0; R=PEG.

FIG. 28J

CHO, BHK, 293 cells, Vero expressed
Interferon alpha-14C.

a-g, j-m, r-u (independently selected) =0 or I;

h=1to3; n,v-y=0; z=1.

1. Sialidase
2. Trans-sialidase, PEG-Sia-lactose

a-g, j-m, r-y (independently selected) =0 or 1;
h=1t03; n=0; z=1; R=PEG.

FIG. 28K
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CHO, BHK, 293 cells, Vero expressed
interferon alpha-14C.

h=1to 3,

a-g, j-m, i (independently selected) = 0 or 1;

r-u (independently selected) =0 or 1;

n,vy=0;z=1.

l 1. CMP-SA, a2,8-ST

h=1to 3;

a-g, 1, r~u (independently selected) =0 or 1;
j-m (independently selected) = 0 to 40;
z=1; v-y,n=0.

FIG. 28L

Insect cell or fungi expressed interferon alpha-14C.
a-d, f h, j-n, s, u, v-y =0,

e, g, 1, 1, t(independently selected) =0 or 1;

z=1.

2. Galactosyltransferase,
UDP-Gal-linker-SA-CMP

l 1. GNT’s 1 & 2, UDP-GicNAc
3. ST3Gal3, transferrin

a,c,egi 1, t v, x (independently selected) =0 or 1,
z= 1’ b: d7 f,h,j-l'l, §, u, W,Y=0;
R = transferrin.

FIG. 28M
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Insect cell or fungi expressed interferon alpha-14C.
a'da fs h3 j'ns s, u, v-y = 0;
e, g, 1, 1, t (independently selected)=0or1; z=1.

2. Galactosyltransferase,
UDP-Gal-linker-SA-CMP

l 1. endoglycanase
3. ST3Gal3, transferrin

1 (independently selected) =0 or 1;
a-h, j-m, r-z = 0;
n=1; R’ =-Gal-linker-transferrin.

FIG. 28N
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H,N COOH
106

GITNAC-Gal)t:(Sia)b-(R)g
B «{-GalNAc(Gal),-(Sia), -(R), |

a-c, ¢, f (independently selected) =0 or 1;
d, g=0; R =polymer, glycoconjugate.

FIG. 280
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CHO, BHK, 293 cells, Vero expressed
IF-aipha (2a or 2b).

a-c (independently selected) =0 or 1;
e=1; d,f,g=0

1. Sialidase
2. CMP-SA-PEG, ST3Gall

a~d (independently selected) = 0 or 1;
e=1; b,f g=0, R=PEG.

FIG. 28P

Insect cell expressed interferon alpha (2a or 2b).
a, e (independently selected) =0 or 1;
b,c,d, £, g=0.

1. Galactosyltransferase, UDP-Gal
2. CMP-SA-PEG, ST3Gall

a, ¢, 4, e (independently selected) =0 or 1;
b, f, g=0; R=PEG.

FIG. 28Q
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E. coli expressed IF-alpha (2a or 2b).
a-g=0.
1. GaINAc Transferase,
UDP-GalNAc-PEG
a-c,f,g=0; d,e=1; R=PEG.
FIG. 28R

NSO expressed IF-alpha (2a or 2b).
a (independently selected) = 0 or 1;
e=1; bc,d, f,g=0

1. CMP-SA-levulinate, ST3Gall
2. H,)N,-PEG

a, ¢, d (independently selected) =0 or 1;
e=1; b, f, g=0, R=PEG.

FIG. 285
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E. coli expressed IF-alpha (2a or 2b).
a-g=0.

1. Endo-N-acetylgalatosamidase

(synthetic enzyme),
PEG-Gal-GalNAc-F

a,d,e=1;b,¢c, 1, g=0;, R=PEG.

FIG. 28T

E. coli expressed IF-alpha (2a or 2b).
a-g=0.

1. GalNAc Transferase, UDP-GalNAc
2. sialyltransferase, CMP-SA-PEG

b,d=0orl; e=1; a,c, f,g=0; R=PEG.

FIG. 28U

10 AUG 2006
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CHO, BHK, 293 cells, Vero expressed IF-alpha
(2a or 2b),
a-c, f (independently selected) =0 or 1;
e=1; d,g=0

1. Sialidase

2. CMP-SA-PEG, ST3Gall and ST3Gal3
a-d, f, g (independently selected) =0 or 1;
e=1; R=PEG.

CHO, BHK, 293 cells, Vero expressed
IF-alpha (2a or 2b).
a-¢, f (independently selected) =0 or 1;
e=1;, d, g=0

2. CMP-SA-linker-SA-CMP,
,5T3Gall
3. ST3Gal3, transferrin

a-d, f (independently selected) = 0 or 1;
e¢=1; R=transferrin; g=0.

i 1. Sialidase

FIG. 28W
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k J tid
v mucin peptide
HN A -COOH

B

.y mucin peptide
H,N...... COOH

mucin peptide
’_‘_\:—‘y mgcxlr’z peptide
H N ------------------- COOH

2

(Sia),
B -GéilNAc-(Gal)a-(Sia)c- (R)dl

a-c, e (independently selecied) =0 or 1;
d =0; R =polymer, glycoconjugate.

FIG. 28X
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CHO, BHK, 293 cells, Vero expressed
interferon alpha-mucin fusion protein.
a-c, e (independently selected)=0or 1; d=0

1. Sialidase
2. CMP-SA-PEG, ST3Gall

a-d, e (independently selected) =0 or 1;
R =PEG.

FIG. 28Y

Insect cell expressed interferon alpha-mucin
fusion protein.

a, e (independently selected) =0 or 1;
b,c,d=0.

1. Galactosyltransferase, UDP-Gal-PEG

a, d, e (independently selected) =0 or 1;
b, c=0; R=PEG.

FIG. 282

10 AUG 2006
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E. coli expressed interferon alpha-mucin
fusion protein.
a-e=0.

1. GaINAc Transferase, UDP-GalNAc
2. CMP-SA-PEG, sialyltransferase

¢, d, e (independently selected)=0 or 1;
a, b=0;, R=PEG.

FIG. 28AA
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..y mucin peptide
H,N ~~COOH
- A
B
..p-mucin peptide
H-N Ve COOH
B
H.N ry COOH
C
(Sia),

B -G!alNAc-(Gal)a-(Sia)c- (R)dl

C+R),

a-c, ¢ (independently selected)=0 or 1;
d = 0; R =rpolymer, linker.

FIG. 28BB

1.0 AUG 2008
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E. coli expressed interferon alpha-mucin
fusion protein.
a-e,n=0.

1. GaINAc Transferase,
UDP-GalNAc-PEG

d, e (independently selecte'd) =0orl;
a-c,n=0; R=PEG.

FIG. 28CC

E. coli expressed interferon alpha-mucin fusion
protein.
a-e, n =20,

1. GaINAc Transferase,
UDP-GalNAc-linker-SA-CMP

2. ST3Gal3, asialo-transferrin

3. CMP-SA, ST3Gal3

d, e (independently selected) =0 or 1,
a-c, n = 0; R = linker-transferrin.

FIG. 28DD

10 AUG 7006
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E. coli expressed Interferon alpha (no fusion).
a-e,n=0.

1. NHS-CO-linker-SA-CMP
2. ST3Gal3, transferrin-

a-¢ =0; n=1; R’=linker-transferrin.

FIG. 28EE
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HOOC
NH,
0
A
(Fuc), 4 i’ ([GleNAc~(Gal),].- (Sia);- (R), D
™~ - - (S -
A*—-GllcNAc-GlcNAc-Man [[GICNAC (Gal)yl;- (Sia)- R), ]s
3 \M ([GleNAc-(Gal) - (Sia)- R), ),
&0 \_ -\ [[GICNAC-(Gal)d]h' (Sia),- R), ).

a-d, i, r-u (independently selected) =0 or 1.
e-h (independently selected) = 0 to 4.

j-m (independently selected) =0 or 1.

n, v-y=0; z=0 or 1; R =polymer

FIG. 20A
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CHO, BHK, 293 cells, Vero expressed IF-beta
h=1103;

a-g, j-m, i (independently selected) =0 or 1;
r-u (independently selected)= 0 or 1;
nv-y=0;z=1.

1. Sialidase
2. CMP-SA-PEG, ST3Gal3

h=1to3;

a-g, i (independently selected) =0 or 1;
r-u (independently selected) =0 or 1;

j-m, v-y (independently selected) =0 or 1;
z=1; n=0; R=PEG.

FIG. 29B

Insect cell expressed IF-beta

a-d, f, h, jn, s, u, v-y=0;

e, g, 1, T, t (independently selected) =0 or 1;
z=1.

l 1. GNT’s 1&2, UDP-GIcNAc

2. Galactosyltransferase, UDP-Gal
2. CMP-SA-PEG, ST3Gal3,
buffer, salt

b,d, f,hkmn,suwy=0;

a,c,e, g 1,1,t (independently selected) =0 or 1;
J» 1, v, x (independently selected)=0 or 1;

z=1; R=PEG.

FIG. 29C
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Yeast expressed IF-beta
an=0;z=1;
r-y (independently selected) =0 to 1;

R (branched or linear) = Man, oligomannose or

polysaccharide.

2. Galactosyliransferase, UDP-Gal

1. Endo-H
l 3.. CMP-SA-PEG, ST3Gal3

a-m, 1-z= 0, n =1; R’ =-Gal-Sia-PEG.

29D

CHO, BHK, 293 cells, Vero expressed IF-beta
h=1to3;

a-g, j-m, i (independently selected) =0 or 1;
r-u (independently selected) =0 or 1;
n,v-y=0;z=1.

l 1. CMP-SA-PEG, ST3Gal3

h=1to03;

a-g, 1 (independently selected)=0or 1;
r-u (independently selected)=0 or 1;

j~-m, v-y (independently selected) =0 or {;
z=1;, n=0; R=PEG.

29E

10 AUG 2006



10 AUG 7006

WO 03/031464 PCT/US02/32263

© 87/345

Insect cell expressed IF-beta
a-d, f,h,jn,s,u,v-y=90; e, g,1,1, t
(independently selected)=0o0r1; z=1.

2. Galactosyltransferase, UDP-Gal

l 1. GNT’s 1,2,4,5, UDP-GlcNAc
3. CMP-SA-PEG, ST3Gal3

a-m, r-y (independently selected) =0 or 1;
z=1; n=0; R=PEG.

FIG. 29F

Yeast expressed JF-beta

an=0;z=1;

r-y (independently selected) =0to 1,

R (branched or linear) = Man, oligomannose.

1. mannosidases

2. GNT’s 1,2,4,5, UDP-GIcNAc¢
3. Galactosyltransferase, UDP-Gal
4., CMP-SA-PEG, ST3Gal3

a-m, r-y (independently selected) =0 or 1;
z=1; n=0; R=PEG.

FIG. 29G
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NSO expressed IF-beta
a-i, r-u (independently selected) =0 or 1;
jm,n, v-y=0; z=1.

l 1. CMP-SA-levulinate, ST3Gal3,

buffer, salt
2. HN,-PEG

a-i, j-m, r-y (independently selected) =0 or 1;
n =0; z=1; R=PEG.

FIG. 29H

CHO, BHK, 293 cells, Vero expressed IF-beta
h=1to3;

a-g, j-m, i (independently selected) =0 or I;
r-u (independently selected) =0 or 1;
n,v-y=0;z=1.

l 1. CMP-SA-PEG, a2,8-ST

h=1to3;
a-g, i, r-u (independently selected)=0 or 1;
j-m (independently selected) = 0 to 2;
v-y (independently selected) =1,

when j-m (independently selected) is 2;
z=1; n=0; R=PEG.

FIG. 29I
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CHO, BHK, 293 celis, Vero expressed IF-beta
a-g, j-m, r-u (independently selected) =0 or 1;
h=1to03; n,v-y=0; z=1.

1. Sialidase
2. Trans-sialidase, PEG-Sia-lactose

a-g, j~m, r-y (independently selected)=0 or 1;
h=1t3; n=0; z=1; R=PEG.

29J

CHO, BHK, 293 cells, Vero expressed Ifn-beta.
a-d, i-m, r-u, z (independently selected) =0 or 1;
e-h=1; n,v-y=0.

1. Sialidase

2. CMP-SA-PEG (1.2 mol eq),
ST3Gail3

3. CMP-SA (16 mol eq), ST3Gal3

a-d, i-m, r-u, z (independently selected) =0 or 1;
e-h=1; n=0;
v-y (independently selected) =0 or 1; R =PEG.

29K
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NSO expressed Ifn-beta.

a-d, i-m, r-u, z (independently selected) =0 or 1;
e-h=1; n,v-y=0;

Sia (independently selected) = Sia or Gal.

2. t-Galactosyltransferase, UDP-Gal

l 1. Sialidase and a-galactosidase
3. CMP-SA-PEG, ST3Gal3

a-d, i-m, r-u, z (independently selected) =0 or 1;
e-h=1; R=PEG

n = 0; v-y (independently selected) =1,

‘when j-m (independently selected) is 1;

FIG. 20L

CHO, BHK, 293 cells, Vero expressed Ifn-beta.
a-d, i-m, r-u, z (independently selected)=0 or 1;
ech=1; n,v-y=0. '

2. CMP-SA-PEG (16 mol eq),
ST3Gal3
3. CMP-8A, ST3Gal3
a~d, i-m, r-u, z (independently selected) =0 or 1;
e-h=1; n=0;
v-y (independently selected) =0 or 1; R =PEG.

l 1. Sialidase

FIG. 29M
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CHO, BHK, 293 celis, Vero expressed Ifn-beta.
a-d, i-m, r-u, z (independently setected) =0 or 1;
e-h=1; n, v-y=0.

l 1. CMP-SA-levulinate, ST3Gal3,

buffer, salt
2. H,N,-PEG

a-d, i-m, r-u, z (independently selected) =0 or 1;
e-h=1;n=0;
v-y (independently selected) = 0 or 1; R =PEG.

FIG. 290N

CHO, BHK, 293 cells, Vero expressed Ifn-beta.
a-d, i-m, r-u, z (independently selected) =0 or 1;
e-h=1; n,v-y=0.

l 1. CMP-SA, a.2,8-ST

a-d, i, r-u, z (independently selected) =0 or 1;
e-h = 1; j-m (independently selected) = 0-20;
n, v-y (independently selected) = 0.

FIG. 290
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HOOC

NH,

4 | B
(Puc), ([GleNAc-(Gal),],- (Sia); - R), J\
A<-GIcNA GlcNAc-Man)vI “NGINAC(Ga) - 5 ®) >
3 v ([GleNAc-(Gal),],- (Sia),- R), ]
&% ([GleNAc-(Gal),),- (Sia),- R),)
o g “w/q

_p

t

A

a-d, 1, p-u (independently selected) =0 or 1.
e-h (independently selected) = 0 to 6.

j-m (independently selected) = 0 to 100.
v-y ={; R =modifying group;

R’ =H, glycosyl group, modifying group,
glycoconjugate.

FIG. 29P
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Insect cell expressed Ifn-beta.
a-d, f, h, j-m, s, u, v-y = 0;
e, g 1, g, 1, t (independently selected) =0 or 1.

1. GNT’s 1,2,4,5, UDP-GIcNAc
2. Galactosyltransferase, UDP-Gal-PEG

a-i, g-u (independently selected) =0 or 1;
j-m = 0; v-y (independently selected) = 1,
when e-h (independently selected) is 1;

R =PEG.

FIG. 29Q

Yeast expressed Ifn-beta.

a-m=0; g-y (independently selected) =0 to 1;
p=1

R (branched or linear) = Man, oligomannose.

2. Galactosyltransferase, UDP-Gal

l 1. Endoglycanase
3. CMP-SA-PEG, ST3Gal3

a-m, p-y = 0;
n (independently selected) =0 or 1;
R’ = -Gal-Sia-PEG. ‘

FIG. 29R
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CHO, BHK, 293 cells, Vero expressed Ifn-beta.
a-d, i-m, g-u (independently selected) =0 or 1;
e-h=1; v-y=0.

ST3Gal3
2. ST3Gal3, desialylated transferrin.

l 1. CMP-SA-linker-SA-CMP,
3. CMP-SA, ST3Gal3

a-m, g-u (independently selected) =0 or 1;
p=1;, n=0;

v-y (independently selected)=0 or 1;

R = linker-transferrin.

FIG. 295
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Protein A NH,
(Fuc), o ([GleNAc-(Gal),,- (Sia);- (R), ]\
zf&lw(}llcNAc-Glc:NAc-Man)vI h [[GICNAC_(Gan]f - (Sia) - R), ]s
Nl ([GleNAc-(Gal) J- (Sia), - (R), ),
N ™ ([GlcNAc-(Gal)},- (Sia), - (R)y]yq
Gle-(Xv1 a-d, i, g-u (independently selected) =0 or 1.
B‘_E D, ]0 0, p (independently selected) = 0 or 1.

e-h, n (independently selected) =0 to 6.

j-m (independently selected) = 0 to 20.
Cefruc), =0

R = modifying group, mannose, oligo-

mannose, Sia-Lewis X, Sia-Lewis A..

FIG. 30A
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BHK expressed Factor VII or V1la
a-d, e, 1, g, q, ], 1, 0, p (independently selected)= 0 or 1;
r,t=1; f,h, kX m,s,u, v-y=0; n=0-4.

2. CMP-SA-PEG (16 mole eq),

l 1. Sialidase
ST3Gal3

a-d, e, g,1, q, j, 1, 0, p (independently selected) = 0 or 1;
r,t=1; f h,k m,s,uw,y=0;, n=04;

Vv, X, (independently selected) = 1,

when j, 1 (respectively, independently selected) is 1;

R =PEG.

FIG. 30B

CHO, BHK, 293 cells, Vero expressed Factor VII or VIla
a-d, ¢,1, g, q, j, 1, 0, p (independently selected) =0 or 1;
r,t=1; fh km,s,u v-y=0; n=0-4.

2. CMP-SA-PEG (1.2 mole eq),
ST3Gal3
3. CMP-SA (8 mol eq), ST3Gal3

a-d, e, g1, q,], ], o, p (independently selected) =0 or 1,
r,t=1; f,h k,m,s,u,w,y=0; n=0-4;
v or X, (independently selected) = 1,

when j or |, (respectively, independently selected) is 1;
R =PEG.

l 1. Sialidase

FIG. 30C
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NSO expressed Factor VII or VIla

a--u (independently selected)=0or 1;
v-y =0; n=0-4,

Sia (independently selected) = Sia or Gal.

2. Galactosyltransferase, UDP-Gal

l 1. Sialidase and o-galactosidase
3. CMP-SA-PEG, ST3Gal3

a-m, o-u (independently selected) =0 or 1;
n=0-4; v-y (independently selected) =1,
when j-m (independently selected) is 1;

Sia = Sia; R =PEG.

FIG. 30D
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Fuc), ol ([GleNAc-(Gal), .- (Sia); - (R), )

A < -GlcNAc-GlcNAc-Man N (161N AC-(Ga), - Sia,- ®) ),
Ny ([CIENAC(GaD) I~ (Sia) - (R), ),
b [[GlcNAc-(Gal)d]h- (Sia),- CR)y]

i

u

(Sia),
B -G:l-;llNAc-(Gal)n-(Sia)p- (R)Jq C 4—[-Glc~(Xy1)&,Jbh

D {-—-FUC{-(GICNAC)GC‘(Gal)dd'(Sia)ee}-(R)gg

a-d, 1, n~u (independently selected) =0 or 1.

bb, cc, dd, ee, ff, gg (independently selected) =0 or 1.
e-h, aa (independently selected) =0 to 6.

jm (independently selected) =0 to 20.

v-z = 0; R =modifying group, mannose, oligo-mannose.

FIG. 31A
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CHO, BHK, 293 cells, Vero expressed Factor IX
a-d,q =1; ech=1104;

aa, bb, cc, dd, ee, ff, j-m, i, n, o, p, r-u (independently
selected) =0 or 1; .

v-z, gg = 0.
l 1, Sialidase

2. CMP-SA-PEG, ST3Gal3

a-d,q =1; ech=1to 4
aa, bb, cc, dd, ee, ff, i, n, r-u (independently selected)
=0orl;
0,p,z=0;
j-m, ee, v-y, gg (independently selected) =0 or 1;
R =PEG.

FIG. 31B

CHO, BHK, 293 cells, Vero expressed Factor IX

a-d,n,q =1; ech=1t04;

aa, bb, cc, dd, ee, ff, j-m, i, o, p, r-u (independently
selected) =0 or 1;

v-z, gg =0,

l 1. Sialidase

2. CMP-SA-PEG, ST3Gal3
3. ST3Gall, CMP-SA

a-d,n,p,q =1; e-h=1to4;

aa, bb, cc, dd, ee, ff, 1, r-u (independently selected) =
Oorl;

j-m, g, v-y, gg (independently selected) =0 or 1;
0,z=0; R=PEG.

FIG. 31C
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CHO, BHK, 293 cells, Vero expressed Factor IX
a-d,n, q,bb, cc,dd, ff =1; e-h,aa=11to0 4; ee,j-m, i,
0, p, I-u (independently selected) =0 or 1; v-z, gg=0.

2. Galactosyltransferase, UDP-Gal
3. CMP-SA, ST3Gal3

l 1. sialidase
4, CMP-SA-PEG, ST3Gall

a-d,n,q =1; e-h=1104,
aa, bb, cc, dd, ee, ff, i, r-u (independently selected) =
0 or 1; R=PEG;
0, v-y, gg =0;
j-m, p, ee (independently selected) =0 or 1, but when
p=1l,z=1.
FIG. 31D

CHO, BHK, 293 cells, Vero expressed Factor IX

a-d,q =1; ech=1to4;

aa, bb, cc, dd, ee, ff, j-m, i, n, o, p, r-u (independently
selected)=0or 1;

v-z, gg = 0.

l - CMP-SA-PEG, ST3Gal3

a-d,q =1; ech=1to 4

aa, bb, cc, dd, ee, ff, 1, n, r-u (independently selected)
=0 or 1; R=PEG;

o, p, z=10; j-m, ee, v-y, gg (independently selected) =
Qorl.

FIG. 31E
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CHO, BHK, 293 cells, Vero expressed Factor IX

a-d,q =1; ech=1to4;

aa, bb, cc, dd, ee, ff, j-m, 1, n, o, p, r-u (independently
selected)=0or 1;

v-z, gg=0.
1. CMP-SA-levulinate, ST3Gal3,
buffer, salt
2. H,N,-PEG

a-d,q =1, ech=1to0 4

aa, bb, cc, dd, ee, ff, i, n, r-u (independently selected)
=Qorl;

o, p,z=0; R=PEG;

j-m, ee, v-y, gg (independently selected) =0 or 1.

FIG. 31F

CHO, BHK, 293 cells, Vero expressed Factor IX

a-d, n, g, bb, cc, dd, ff =1,

e-h,aa=1to4;

ee, j-m, i, 0, p, r-u (independently selected) = 0 or 1;
v-z, gg=0.

l 1. CMP-SA-PEG, 0.2,8-ST

a-d,q =1; eh=1to4;

aa, bb, cc, dd, ee, ff, 1, n, r-u (independently selected)
=0 orl;

0, p, z=0; R=PEG;

j~m, ee (independently selected) = 0 to 2;

v-y, gg (independently selected) = 1, when j-m
(independently selected) is 2;

FIG. 31G
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FSHa ‘i‘ A
H,N COOH
52 78

FSHP A A
by
HN——— COOH

/

(Fuc): . ([GleNAc-(Gal),]- (Sia);- (R), ]
A :GllcNAc-GlcNAc-Man)VI "N([GIeNAC-(Gal) - (Sia), - (),
“T™ ar<[[GlcNAc-(Gal)c]g- (Sia)- ®), ),

T

4

([GlcNAc-(Gal),,- (Sia),- (R)Y])

o v/q
a-d, i, g-u (independently selected) =0 or 1.

e-h (independently selected) = 0 to 6.

j=m (independently selected) = 0 to 100.

v-y=0;

R = modifying group, mannose, oligo-mannose.

FIG. 32A
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CHO, BHK, 293 cells, Vero expressed FSH.
a-d, i-m, g-u (independently selected) =0 or 1;
e-h=1; v-y=0.

2. CMP-SA-PEG (16 mol eg),

l 1. Sialidase
ST3Gal3

a-d, i-m, g-u (independently selected) =0 or 1;

e-h =1; v-y (independently selected) =1,
when j-m (independently selected) is 1;

R =PEQG.

FIG. 32B

CHO, BHK, 293 cells, Vero expressed FSH.
a-d, i-m, g-u (independently selected) =0 or 1;
e-h=1; v-y=0,

2. CMP-SA-PEG (1.2 mol eq),
ST3Gal3

l 1. Sialidase
3, CMP-SA (16 mol eq), ST3Gal3

a-d, i-m, g-u (independently selected) =0 or 1;
e-h=1; v-y (independently selected) = 0 or 1;
R =PEG.

FIG. 32C
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NSO expressed FSH.

a-d, i-m, g-u (independently selected) =0 or 1;
e-h=1; v-y=0;

Sia (independently selected) = Sia or Gal.

2. Galactosyltransferase, UDP-Gal

l 1. Sialidase and a-galactosidase
3. CMP-SA-PEG, ST3Gall

a-d, i-m, g-u (independently selected) =0 or 1;

e-h = 1; v-y (independently selected) = 1,
when j-m (independently selected) is 1;

R =PEG.

FIG. 32D

CHO, BHK, 293 cells, Vero expressed FSH.
a-d, i-m, g-u (independently selected) =0 or 1;
ech=1; v-y=0.

2. CMP-SA-PEG (16 mol eq),
ST3Gal3
3. CMP-SA, ST3Gal3

a-d, i-m, g-u (independently selected) =0 or 1;
e-h=1; v-y (independently selected) =0 or 1;
R =PEG.

l 1. Sialidase

FIG. 32E
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CHO, BHK, 293 cells, Vero expressed FSH.
a-d, i-m, g-u (independently selected) =0 or 1;
e-h=1; v-y=0.

buffer, salt

l 1. CMP-SA-levulinate, ST3Gal3,
2. H,N,-PEG

a-d, i-m, g-u (independently selected) =0 or 1;

e-h = 1; v-y (independently selected) =0 or 1;
R =PEG.

FIG. 32F

CHO, BHK, 293 cells, Vero expressed FSH.
a-d, 1-m, g-u (independently selected) =0 or 1;
e-h=1; v-y=0.

l 1. CMP-SA, a2,8-ST

a-d, i, g-u (independently selected) =0 or 1;
e-h=1; j-m (independently selected) = 0-20;
v-y (independently selected) = 0.

FIG. 32G
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Insect cell expressed FSH.
a-d, f, b, j-m, 5, u, v-y = 0;
e, g, 1,4q,r, t(independently selected) =0 or 1.

1. GNT’s 1,2,4,5, UDP-GlcNAc
2. Galactosyltransferase, UDP-Gal-PEG

a-i, g-u (independently selected) =0 or 1;
j=m=0; v-y (independently selected) = 1,
when e-h (independently selected) is 1;

R =PEG.

32H

Yeast expressed FSH.

a-m = 0; g-y (independently selected) =0 to 1;
p=1

R (branched or linear) = Man, oligomannose.

2. Galactosyltransferase, UDP-Gal

l 1. Endoglycanase
3. CMP-SA-PEG, ST3Gal3

a-m, p-y = 0;
n (independently selected) =0 or 1;
R’ = -Gal-Sia-PEG.

FIG. 321
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CHO, BHK, 293 cells, Vero expressed FSH.
a-d, i-m, g-u (independently selected) =0 or 1;
e-h=1; v-y=0.

2. ST3@Gall, desialylated chorionic
gonadrophin (CG) produced in CHO.,

l 1. CMP-SA-linker-SA-CMP, ST3Gal3
3. CMP-SA, ST3Gal3, ST3Gall

a-m, g-u (independently selected) =0 or 1;
p=1;n=0;

v-y (independently selected) =0 or 1;

R = linker-CG.

FIG. 32J
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. ([GleNAc(Gal),]- (Sia),- (R),

(Fuc), )VI - :
A < -GleNAc-GleNAc-Man ~([GleNAc-(Gal)y]- (Sia) - (R),

)

)

Ny [GIeNAC-(Gal) - (Sia);- (R), ),
™ ([GleNAc-(Gal)gl,- (Sia),- (R),)

u

Sia),
B +E(GélNAc-(Ga1)n—(Sia)p' (R)z]q

a-d, 1, n-u (independently selected) =0 or 1.

e-h (independently selected) =0 to 4.

j-m (independently selected) =0 to 20.

v-z =0;

R = modifying group, mannose, oligo-mannose.

FIG. 33A
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CHO, BHK, 293 cells, Vero expressed EPO

a-g,n,q=1; h=1t03;

j-m, i, o, p (independently selected) = 0 or 1;
r-u (independently selected) =0 tol; v-z=0

1. Sialidase
2. CMP-SA-PEG, ST3Gal3

a-g,n,q =1; h=1to3;

i, 0, p (independently selected) =0 or 1;
r-u (independently selected) =0 or 1;

j=m, v-y (independently selected) =0 or 1;
R =PEG; z=0.

FIG. 33B

Insect cell expressed EPO
a-d, f, h, j~q, s, u, v-z=0;
e, g, 1,1, t(independently selected) =0 or 1.

2. Galactosyltransferase, UDP-Gal

l 1. GNT’s 1&2, UDP-GlcNAc
2. CMP-SA-PEG, ST3Gal3

b,d, f,h, k m-q,s,u,w,y,z=0;

a,c, e, gi,r1,t (independently selected)= 0 or 1;
j, 1, v, x (independently selected)=0 or 1;

R =PEG.

FIG.

33C

10 AUG 2006



10 AUG 2006

WO 03/031464 PCT/US02/32263

110/345

CHO, BHK, 293 cells, Vero expressed EPO
a-g, r-u (independently selected) =0 or 1;
v-z=0.

1. sialidase

2. Galactosyltransferase, UDP-Gal
3. CMP-SA, ST3Gal3

4. CMP-SA-PEG, ST3Gall

a-h,n,q=1;
i-m, o, r-u (independently selected) =0 or 1;
v-y=0; p,z=00r1; R=PEG.

FIG. 33D

CHO, BHK, 293 celis, Vero expressed EPO
a-g,n,q =1; h=1t03;

j-m, i, 0, p (independently selected) =0 or 1;
r-u (independently selected) =0 or 1;
v-z=0

l 1. CMP-SA-PEG, ST3Gal3

a-g,n,q =1; h=1to3;

i, 0, p (independently selected) =0 or 1;
r-u (independently selected) = 0 to 1;

j-m, v-y (independently selected) =0 or 1;
R=PEG; z=0.

FIG. 33E
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Insect cell expressed EPO
a-d, f, h, j-m, s, u, v-z =0;
e, g, 1,1, t (independently selected) =0 or 1.

1.GNT’s 1, 2 & 5, UDP-GlcNAc
2. Galactosyltransferase, UDP-Gal-PEG

a-c, e-g, n, g-t, v-X, z (independently selected) =
Qorl;
d, h, j-m, o, p, y, z=0; R=PEG.

FIG. 33F

Insect cell expressed EPO
a-d, f, h, j-q, s, u, v-z=0;
e, g, i, 1, t (independently selected)=0 or 1.

2. Galactosidase (synthetic enzyme),

l 1.GNT’s 1,2 & 5, UDP-GIcNAc
PEG-Gal-F.

a-c, e-g, n, g-t, v-x, z (independently selected) =
Qorl;
d, h,j-m, 0, p,y,z=0; R=PEG.

FIG. 33G
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NSO expressed NESP
q =1; a-i, n, r-u (independently selected) = 0
orl; j-m,0,p,v-z=0

buffer, salt

l 1. CMP-SA-levulinate, ST3Gal3,
2. H,N,-PEG

q = 1; a-i, j-n, r-y (independently selected) =
OQorl;
0,p,z=0; R=PEG.

FIG. 33H

CHO, BHK, 293 cells, Vero expressed NESP
a-g,n,q =1; h=1103;

j=m, i, 0, p (independently selected) =0 or 1;
r-u (independently selected) =0 or 1;

v-z=10

l 1. CMP-SA-PEG, o2,8-ST

a-g,n,q =1; h=1t03;
i, 0, p (independently selected) =0 or 1;
r-u (independently selected) =0 to 1;
j-m (independently selected) = 0 to 2;
v-y (independently selected) = 1,

when j-m (independently selected) is 2;
R=PEG; z=0.

FIG. 33l
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CHO, BHK, 293 cells, Vero expressed NESP
a-g,n,q =1; h=1t03;

j-m, i, o, p (independently selected) =0 or 1;
r-u (independently selected) =0 tol; v-z=0

l 1. CMP-SA, poly-a.2,8-ST

a-g,n,q=1; h=1to03;
i, j-m, o, p, t-u, (independently selected) =0 or 1;
v-z (independently selected) = 0-40; R = Sia.

FIG. 33J
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A A
o 10 l l |
H,N COOH
1
B B

4 R

Fuc), . ([GleNAc-(Gal),],- (Sia),- (®R), ]
A € -Glc‘zNAc-GlcNAc-Man )4 N [[GICNAC'(Gal)b]f' (Sia), - (R')w]
Nyl ([GleNAc-(Gal), - (Sia) - ®);

~

k ([GlcNAc-(Gal),],- (Sia), - (R)

T

s

t

)

Y

NG

(Sia),
B -GLINAC-(G al) -(Sia),- -(R)Jaa

a-d, 1, n-u, aa (independently selected) =0 or 1.
e-h (independently selected) =0 to 6.

j-m (independently selected) = 0 to 100.

v-y =0; R = polymer, glycoconjugate.

FIG. 34A



10 AUG 2006

WO 03/031464 PCT/US02/32263

115/345

CHO, BHK, 293 cells, Vero expressed GM-CSF.
a-d, i-m, o-u, aa (independently selected) = 0 or 1;
n,e-h=1; v-z=0.

2. CMP-SA-PEG (16 mol eq),

l 1. Sialidase
ST3Gal3

a-d, i-m, g-u, aa (independently selected) =0 or 1;
o,p,z =0; n,e-h=1;
v-y (independently selected) = 1,
when j-m (independently selected) is 1;
R =PEG.

FIG. 34B

CHO, BHK, 293 cells, Vero expressed GM-CSF.
a-d, i-m, o-u, aa (independently selected) =0 or 1;
n,e-h=1; v-z=0,

1. Sialidase

2. CMP-SA-PEG (1.2 mol eq),
ST3Gal3

3. CMP-SA (16 mol eq), ST3Gal3 &
ST3Gall

a-d, i-m, p-u, aa (independently selected) =0 or 1;
0,z=0; n,e-h=1;
v-y (independently selected) =0 or 1; R =PEG.

FIG. 34C
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NSO expressed GM-CSF.

a-d, i-m, o-u, aa (independently selected) =0 or 1;
n,e-h=1; v-z=0;

Sia (independently selected) = Sia or Gal.

2. CMP-SA, ST3Gal3

l 1. Sialidase and a~galactosidase
2. CMP-SA-PEG, ST3Gall

a-d, i-m, p-u, z, aa (independently selected} =0 or 1;
n,e-h=1; o,v-y=0; z=1,whenp=1; R=PEG.

FIG. 34D

CHO, BHK, 293 cells, Vero expressed GM-CSE.
a-d, i-m, o-u, aa (independently selected) =0 or 1;
n,e-h=1; v-z=0.

2. CMP-SA-PEG (16 mol eq),
ST3Gal3

l 1. Sialidase
3. CMP-SA, ST3Gal3

a-d, i-m, g-y, aa (independently selected) =0 or 1;
o,p,z =0; n,e-h=1; R=PEG.

FIG. 34E
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CHO, BHK, 293 cells, Vero expressed GM-CSF.
a-d, i-m, o-u, aa (independently selected)=0 or 1;
n,e-h=1; v-z=0.

1. CMP-SA-levulinate, ST3Gal3,
buffer, salt
2. H,N,-PEG

a~d, i-m, o-y, aa (independently selected) = 0 or 1;
z =0; n,e-h=1; R=PEG,

FIG. 34F

CHO, BHK, 293 cells, Vero expressed GMCSF.
a-d, i-m, o-u, aa (independently selected) =0 or 1;
n,e-h=1; v-z=0.

l 1. CMP-8A, a2,8-ST

a-d, i, o-u, aa (independently selected) =0 or 1;
n, e-h=1; j-m (independently selected) = 0-20;
v-z (independently selected) = 0.

FIG. 34G
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23
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B < {clniiocal 50, )

a-d, i, n-u, aa, bb, cc (independently selected) =0 or 1.

e-h (independently selected) =0 to 6.

j-m (independently selected) = 0 to 100.

v-y = 0; R =modifying group, mannose, oligo-mannose.
R’=H, glycosyl residue, modifying group. glycoconjugate.

FIG. 34H
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Insect cell expressed GM-CSF.
a-d, f h, j-m, o, p, 5, u, v-z=0;
e, g, 1,0, q,r, t,aa (independently selected) =0 or 1.

1. GNT’s 1,2,4,5, UDP-GlcNAc
2. Galactosyltransferase, UDP-Gal-PEG

a-i, n, g-u (independently selected) =0 or 1;

j~m = 0; v-y (independently selected) =1,
when e-h (independently selected) is 1;

R =PEG.

FIG. 341

Yeast expressed GM-CSF.,

a-p, z, cc =0,

g-y, aa (independently selected) =0to 1;

bb=1; R (branched or linear) = Man, oligomannose;
GalNAc = Man.

1. Endoglycanase
2. mannosidase (if aa = 1).
3. Galactosyltransferase, UDP-Gal-PEG

a-p, 1-z, aa, bb=0;
q, cc (independently selected) = 0 or 1;
R’ = -Gal-PEG.

FIG. 34J
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CHO, BHK, 293 cells, Vero expressed GM-CSF.
a--m, 0-1, aa, bb (independently selected) =0 or 1;
n, v-z, cc =0,

2. CMP-SA, ST3Gal3
2. CMP-SA-linker-SA-CMP, ST3Gall

l 1. sialidase
3. ST3Gal3, transferrin

a--m, p-u, Z, aa (independently selected) =0 or 1;
o, v-y, cc =0; bb, n=1; R ={ransferrin.

FIG. 34K
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A+~dlcNAc~GlcNAc—Man/M ~([GleNAc-(Gal)y],- (Sia)- R},
. \Ma( ([GleNAe-(Gal) ] - (Sia),- ®) ).

_ ([GlcNAc~(Gal),]. - (Sia), - (R)y]yq

a-d, 1, g-u (independently selected) =0 or 1.
e-h (independently selected) = 0 to 6.

j-m (independently selected) = 0 to 100.
v-y =0; R =polymer.

FIG. 35A
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CHO, BHK, 293 cells, Vero expressed IF-gamma.
a-d, i-m, g-u (independently selected) =0 or 1;
e-h=1; v-y=0.

l 1. Sialidase

2. CMP-SA-PEG (16 mol eq),
ST3Gal3

a-d, i-m, g-u (independently selected) =0 or 1;

e-h=1; v-y (independenfly selected) = 1,
when j-m (independently selected) is 1;

R =PEG.

FIG. 35B

CHO, BHK, 293 cells, Vero expressed IF-gamma.
a-d, i-m, g-u (independently selected) =0 or 1;
e-h=1; v-y=0.

1. Sialidase
l 2. CMP-SA-PEG (1.2 mol eq),

ST3Gal3
3. CMP-SA (16 mol eq), ST3Gal3

a-d, i-m, g-u (independently selected) =0 or 1;
e-h=1; v-y (independently selected) =0 or 1,
R =PEG.

FIG. 35C
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NSO expressed Interferon gamma.

a-d, i-m, g-u (independently selected) =0 or [;
e-h=1; v-y=0; ‘

Sia (independently selected) = Sia or Gal.

2. a-Galactosyltransferase, UDP-Gal

l 1. Sialidase and a-galactosidase
3. CMP-SA-PEG, ST3Gal3

a-d, i-m, g-u (independently selected) =0 or 1;

e-h = 1; v-y (independently selected) =1,
when j-m (independently selected) is 1;

R =PEG.

FIG. 35D

CHO, BHK, 293 cells, Vero expressed
Interferon gamma.

a-d, i-m, g-u (independently selected) =0 or 1;

e-h=1; v-y=0.

1. Sialidase

2. CMP-SA-PEG (16 mol eq),
ST3Gal3

3. CMP-SA, ST3Gal3

a-d, i-m, g-u (independently selected) =0 or 1,
e-h=1; v-y (independently selected) =0 or 1;
R=PEG." 4

FIG. 35E
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CHO, BHK, 293 cells, Vero expressed
Interferon gamma.

a-d, i-m, g-u (independently selected) =0 or 1,

e-h=1; v-y=0.

1. CMP-SA-levulinate, ST3Gal3,
2. HN,-PEG

a-d, i-m, g-u (independently selected)=0or 1;

e-h = 1; v-y (independently selected) =0 or 1;
R =PEG.

FIG. 35F

CHO, BHK, 293 cells, Vero expressed
Interferon gamma.

a-d, i-m, g-u (independently selected) = 0 or 1;

e-h=1; v-y=0.

l 1. CMP-SA, 02,8-ST

a-d, i, g-u (independently selected) =0 or 1;
e-h = 1; j-m (independently selected) = 0-20;
v-y (independently selected) = 0.

FIG. 35G
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A

a-d, i, n, p-u (independently selected) =0 or 1.
e-h (independently selected) =0 to 6.

j-m (independently selected) = 0 to 100.

v-y = 0;

R = modifying group, mannose, oligo-mannose;
R’ =H, glycosyl residue, modifying group,
glycoconjugate.

FIG. 35H
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Insect or fungi cell expressed IF-gamma.
a-d, f, h, j-m, s, u, v-y =0;
€, g 1, q,T1, t(independently selected) =0 or 1.

1. GNT’s 1,2,4,5, UDP-GIcNAc
2. Galactosyltransferase, UDP-Gal-PEG

a-i, g-u {(independently selected) =0 or 1;
j-m=0; v-y (independently selected) = 1,
when e-h (independently selected) is 1;

R =PEG.

FIG. 35l

Yeast expressed IF-gamma.
a-m = 0; g-y (independently selected)=01t0 1; p=1;
R (branched or linear) = Man, oligomannose.

2. Galactosyltransferase, UDP-Gal

' 1. Endoglycanase
l 3. CMP-SA-PEG, ST3Gal3

a-m, p-y = 0; n (independently selected) =0 or 1;
R’ = -Gal-Sia-PEG.

FIG. 35J



10 AUG 2005

WO 03/031464 PCT/US02/32263

127/345

CHO, BHK, 293 cells, Vero expressed IF-gamma.,
a-d, i-m, q-u (independently selected) =0 or 1;
e-h=1; v-y=0.

l 1. CMP-SA-linker-Gal-UDP, ST3Gal3

2. Galactosyltransferase, transferrin treated
with endoglycanase.

a-m, g-u (independently selected) = 0 or 1;
p=1; n=0;

v-y (independently selected) =0 or 1;

R = linker-transferrin.

FIG. 35K

CHO, BHK, 293 cells, Vero expressed
Interferon gamma.

a-d, i-m, g-u (independently selected) =0 or 1;

e-h,p=1; n,v-y=0.

1. CMP-SA-PEG,
ST3Gal3

a-d, i-m, g-u (independently selected) =0 or 1,
e-h,p=1;

n, v-y (independently selected) =0 or 1;

R =PEG.

FIG. 35L
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Insect or fungi cell expressed IF-gamma.
a-d, f, h, j-n, s, u, v-y = 0;

e, g 1, q, 1, t(independently selected) =0 or 1.

l 1. GNT’s 1 & 2, UDP-GlecNAc-PEG

a-d, f, h,jn,s,u,w,y =0;

e, g, 1, I, t, q (independently selected) =0 or 1;

p=1; v, x (independently selected) =1,
when e, g (independently selected) is 1;

R =PEG.

FIG. 35M

CHO, BHK, 293 cells, Vero expressed
Interferon gamma,

a-d, i-m, g-u (independently selected) =0 or 1;

e-h=1; v-y=0.

l 1. CMP-SA-PEG, o.2,8-ST

a-d, 1, g-u (independently selected) =0 or 1;
e-h = 1; j-m (independently selected) = 0-2;
v-y (independently selected) = 1,

when j-m (independently selected) = 2;
R =PEG.

FIG. 35N
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@c). ([GleNAc-(Gal),J,- (Sia) - R), j\
Ad——Gllcl\lIAc-GlcNAc-Man)hrk[[GlcNAc-(Gal)b]f - (Sia), - R),, ]s
1 7 ([CIeNAc-(Gal) ]~ (Sia)- (R), ),

_ ™ ([GleNAc-(Gal) - (Sia), - (R)y]u q

a-d, i, g-u (independently selected) =0 or 1.
e-h (independently selected) = 0 to 6.

j-m (independently selected) = 0 to 100.
v-y = 0; R =polymer.

FIG. 36A
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CHO, BHK, 293 cells, Vero or transgenic animal
expressed o, antitrypsin.

a-d, i-m, g-u (independently selected) =0 or 1;

esh=1; v-y=0,

l 1. Sialidase

2. CMP-SA-PEG (16 mol eq),
ST3Gal3

a-d, i-m, g-u (independently selected)=0 or 1;

e-h=1; v-y (independently selected) =1,
when j-m (independently selected) is 1;

R =PEG.

FIG. 36B

CHO, BHK, 293 cells, Vero or transgenic
animal expressed o, .antifrypsin.

a-d, i-m, g-u (independently selected) =0 or 1;

e-h=1; v-y=0.

1. Sialidase

2. CMP-SA-PEG (1.2 mol eq),
ST3Gal3

3. CMP-SA (16 mol eq), ST3Gal3

a-d, i-m, q-u (independently selected) =0 or 1;
e-h=1; v-y (independently selected) =0 or 1;
R =PEG. \

FIG. 36C
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NSO expressed o,-antitrypsin.

a-d, i-m, g-u (independently selected) = 0 or 1;
e-h=1; v-y=0;

Sia (independently selected) = Sia or Gal.

l 1. Sialidase and o-galactosidase

2. a-Galactosyltransferase, UDP-Gal
3. CMP-SA-PEG, ST3Gal3

a-d, i-m, g-u (independently selected) =0 or 1;
e-h=1;
v-y (independently selected) =1,
when j-m (independently selected) is 1;
R =PEG.

FIG. 36D

CHO, BHK, 293 cells, Vero or transgenic animal
expressed alpha-1 antitrypsin. _

a-d, i-m, g-u (independently selected) =0 or 1;

e-ch=1; v.y=0.

1. Sialidase

2. CMP-SA-PEG (16 mol eq),
ST3Gal3 '

3. CMP-SA, ST3Gal3

a-d, i-m, g-u (independently selected)=0 or 1;
e-h =1; v-y (independently selected) =0 or 1;
R =PEG.

FIG. 36E
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CHO, BHK, 293 cells, Vero or transgenic animal
expressed o -antitrypsin.

a-d, i-m, g-u (independently selected) =0 or 1;

e-h=1; v-y=0.

buffer, salt

l 1. CMP-SA-levulinate, ST3Gal3,
2. H)N,-PEG

a-d, i-m, g-u (independently selected) =0 or 1;
e-h =1; v-y (independently selected) = ¢ or 1;
R =PEG.

FIG. 36F

CHO, BHK, 293 cells, Vero expressed o,-antitrypsin.
a-d, i-m, g-u (independently selected) =0 or 1;
e-h=1; v-y=0.

l 1. CMP-S4, 02,8-ST

a-d, i, g-u (independently selected)=0Q or 1; e-h=1;
j-m (independently selected) = 0-20;
v-y (independently selected) = 0.

FIG. 36G
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R, "\ ([GleNAc-(Gal), ;- (Sia),,- (R),)
k . yyp

a-d, i, n, p-u (independently selected) = 0 or 1.

e-h (independently selected) =0 to 6.

j~m (independently selected) = 0 to 100.

v-y = 0;

R = modifying group, mannose, oligo-mannose;

R’ = H, glycosyl residue, modifying group, glycoconjugate.

FIG. 36H
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Insect or fungi cell expressed o,-antitrypsin.
a-d, f, h, j-m, s, u, v-y =0;
e, g, 1,q,r, t{independently selected)=0 or 1.

1. GNT’s 1,2,4,5, UDP-GlcNAc
2. Galactosyltransferase, UDP-Gal-PEG

a-i, g-u (independently selected) =0 or 1; j-m = 0;
v-y (independently selected) =1,

when e-h (independently selected) is 1;
R =PEG.

FIG. 361

Yeast expressed o, -antitrypsin.
a-m = 0; g-y (independently selected) =0 to 1;
p =1; R (branched or linear) = Man, oligomannose.

2. Galactosyltransferase, UDP-Gal

1. Endoglycanase
l 3. CMP-SA-PEG, ST3Gal3

a-m, p-y = 0; n (independently selected) =0 or 1;
R’ = -Gal-Sia-PEG.

FIG. 36J
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CHO, BHK, 293 cells, Vero expressed o.,-antitrypsin.
a-d, i-m, g-u (independently selected) =0 or 1;
e-h=1; v-y=0.

ST3Gal3
2. Galactosyltransferase, transferrin treated

l 1. CMP-SA-linker-Gal-UDP,
with endoglycanase

a-m, g-u (independently selected) =0 or 1;
p=1;, n=0;

v-y (independently selected) =0 or 1;

R = linker-transferrin.

FIG. 36K
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] N & ([GleNAc-(Gal),],- (Sia)- ®), J,
R, ®R )qk ™ ([GlcNAc-(Gal)],- (Sia)_- (R)y]yn

a-d, i, n-u (independently selected) =0 or 1.

e-h (independently selected) =0 to 4.

j-m (independently selected) = 0 to 20.

R = polymer;

R’, R” (independently selected) = sugar, glycoconjugate.

FIG. 36L
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Yeast expressed alpha-1 antitrypsin.

a-h, i-m, p, q=0;

R (independently selected) = mannose, oligomannose,
polymannose;

1-u, v-y (independently selected)=0or 1; n,0o=1.

1. endoglycanase
2. Galactosyltransferase, UDP-Gal-PEG

a-h,i-0,q, r-u,v-y=0; p =1,
R” = Gal-PEG.

FIG. 36M

Plant expressed alpha-1 antitrypsin.

a-d, f,h,j-m,s,u, v-y=0;

e, g, i,q, 1, t(independently selected) =0 or 1;
n=1; R’=xylose

1. hexosaminidase,
2. alpha mannosidase and xylosidase
3, GlcNAc transferase, UDP-GIcNAc-PEG

a-d, f,h,j-n,s,u,v-y=0,
e, g, i, 1, t{independently selected) = 0;
q =1; R’ =GIcNAc-PEG.

FIG. 36N
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CHO, BHK, 293 cells, Vero, transgenic animal
expressed o, antitrypsin.

a-h, i-o, r-u (independently selected) =0 or 1;

p, q v-y =0.

1. CMP-SA-PEG,
ST3Gal3

a-h, 1-o, r-u (independently selected) =0 or 1;
p, 4 = 0; v-y (independently selected) =0 or 1;
R = PEG.

FIG. 360
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w/q

a-d, i, g-u (independently selected) =0 or 1.
e-h (independently selected) = 0 to 6.

j-m (independently selected) =0 to 100.
v-y = 0; R~=polymer.

FIG. 37A
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CHO, BHK, 293 cells, Vero expressed Cerezyme
a-d, i-m, q-u (independently selected) =0 or 1;
e-h=1; v-y=0.

2. CMP-SA-PEG (16 mol eq),

l 1. Sialidase
ST3Gal3

a-d, i-m, g-u (independently selected) =0 or 1;

e-h=1; v-y (independently selected) =1,
when j-m (independently selected) is 1;

R =PEG.

FIG. 37B

CHO, BHK, 293 cells, Vero expressed Cerezyme.
a-d, i-m, g-u (independently selected) =0 or 1;
e-h=1; v-y=0.
1, Sialidase
l 2, CMP-SA-M-6-P (1.2 mol eq),

ST3Gal3
3. CMP-SA (16 mol eq), ST3Gal3

a-d, i-m, g-u (independently selected) =0 or 1;
e-h = 1; v-y (independently selected) =0 or 1;
R = mannose-6-phosphate

FIG. 37C
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NSO expressed Cerezyme.

a-d, i-m, g-u (independently selected) =0 or 1;
e-h=1; v-y=0; '

Sia (independently selected) = Sia or Gal.

2. ¢~Galactosyltransferase, UDP-Gal

l 1. Sialidase and a-galactosidase
3. CMP-SA-M-6-P, ST3Gal3

a-d, i-m, g-u (independently selected) =0 or 1;

e-h = 1; v-y (independently selected)= 1,
when j-m (independently selected) is 1;

R = mannose-6 phosphate

FIG. 37D

CHO, BHK, 293 cells, Vero expressed Cerezyme.
a-d, i-m, g-u (independently selected) = 0 or 1;
e-h=1; v-y=0.

2. CMP-SA-PEG (16 mol eq),
ST3Gal3
3. CMP-SA, ST3Gal3

a-d, i-m, g-u (independently selected) =0 or 1;
e-h = 1; v-y (independently selected) =0 or 1;
R = Mannose-6-phosphate

FIG. 37E

l 1. Sialidase
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CHO, BHK, 293 cells, Vero expressed Cerezyme.
a-d, i-m, g-u (independently selected) =0 or 1;
e-h=1; v-y=0.

buffer, salt

l 1. CMP-SA-levulinate, ST3Gal3,
2. H,N,-spacer-M-6-P or clustered M-6-P

a-d, i-m, g-u (independently selected) =0 or 1;
e-h=1; v-y (independently selected)=0 or 1;
R =M-6-P or clustered M-6-P

FIG. 37F

CHO, BHK, 293 cells, Vero expressed Cerezyme.
a-d, i-m, g-u (independently selected)= 0 or 1;
e-h=1; v-y=0.

l 1. CMP-SA, a2,8-ST

a-d, i, g-u (independently selected) =0 or 1;
e-h=1; j-m (independently selected) = 0-20;
v-y (independently selected) = 0.

FIG. 37G

10 AUG 2006



WO 03/031464

/-
(Fuc),

(

N

R’),

|
A«-GIeNAKGIcNAc-Man
|

PCT/US02/32263
143/345
A A A A
H,N l i ¢ i COOH
19 59 146 270
~
™

o [GlcNAC-(Gal),J- (Sia)- (R), ]
)VI “([GIcNAc-(Gal),J;- (Sia), - (R), )
([GlcNAc-(Gal),] - (Sia), - (R), ]
([GleNAC-(Gal)g,- (Sia),- (R),)

r

4

t

w/q

an

/

Ap

a-d, 1, n, p-u (independently selected) =0 or 1.
e-h (independently selected) = 0 to 6.

j-m (independently selected) = 0 to 100.

v-y =0;

R = modifying group, mannose, oligo-mannose;
R’ = H, glycosyl residue, modifying group,
glycoconjugate.

FIG. 37H

|4
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Insect cell expressed Cerezyme.
a"d: f: hij-mﬂ 5u,vy= 0:
e, g1, q, 1, t (independently selected) =0 or 1.

1. GNT’s 1,2,4,5, UDP-GIcNAc
2. Galactosyltransferase, UDP-Gal-PEG

a-i, g-u (independently selected) =0 or 1;
jm=0;
v-y (independently selected) = 1,

when e-h (independently selected) 1s 1;
R =PEG.

FIG. 371

Yeast expressed Cerezyme.
a-m = 0; g¢-y (independently selected) =0 to 1;
p = 1; R (branched or linear) = Man, oligomannose.

2. Galactosyltransferase, UDP-Gal

l 1. Endoglycanase
3. CMP-SA-PEG, ST3Gal3

a-m, p-y =0; n (independently selected) =0 or 1;
R’ = -Gal-Sia-PEG.

FIG. 37J



WO 03/031464 PCT/US02/32263

145/345

CHO, BHK, 293 cells, Vero expressed Cerezyme,
a-d, i-m, g-u (independently selected) =0 or 1;
e-h=1; v-y=0.

ST3Gal3
2. ST3Gal3, desialylated transferrin.
3. CMP-SA, ST3Gal3

a-m, g-u (independently selected)=0or 1;
p=1; n=90; v-y (independently selected) =0 or 1;
R = linker-transferrin.

l 1. CMP-SA-linker-SA-CMP,

FIG. 37K
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/‘

_/

([GleNAc-(Gal),],- (Sia);- (R), )

Fh) )lani GleNAc-(Gal),],- (Si r
B «~GlcNAcGleNAc-Mar [[GleNA-(Gal) - 2k ®),
} . ([GleNAc-(Gal) ], (Sia)- (R), ),
R, _ ™ ([GleNAc-(Gal) .- (Sia),_- (R)%%
(‘Fuc)i . Man—{Man], ,,
C+ -(Fuc),;, A «-GloNAc-GIcNAc-Mad _ Manl,,
o ~[Man]

a-d, i, n-u (independently selected) = 0 or 1.
e-h (independently selected) = 0 to 4.

j-m (independently selected) = 0 to 20.

R =polymer; R’ = sugar, glycoconjugate.

FIG. 38A
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CHO, BHK, 293 cells, Vero expressed tPA
a-g,n =1; h=1to 3; ,

j-m, i, (independently selected) = 0 or 1;

r-u (independently selected)=0to 1, o, v-y =0.

1. Mannosidase(s), sialidase

2. GNT1,2 (4 and/or 5) UDP-GlcNAc
3. Gal transferase, UDP-Gal

4, CMP-SA-PEG, ST3Gal3

A=B; a-g,n=1; h=1103;

1, r-u (independently selected) =0 or 1;

0 =0; j-m, v-y (independently selected) =0 or 1;
R =PEG

FIG. 38B

Insect or fungi cell expressed tPA
A=B; ad,f hjo,suvy=0
e, g, 1,1, 1, t (independently selected) =0 or 1.

2. Galactosyltransferase, UDP-Gal

l 1. GNT’s 1&2, UDP-GlcNAc
3. CMP-SA-PEG, ST3Gal3

A=B; b,d f b km,o,s,u,w,y=0;

a,ce g i, r, t (independently selected)=0 or 1;
n=1; j,l, v, x (independently selected)=0 or 1;
R =PEG.

FIG. 38C
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Yeast expressed tPA
B=A;i1=0.

1. endoglycanase
2. Galactosyltransferase,
UDP-Gal-PEG

A=B; an1-y=0; 0o=1; R’=Gal-PEG.

FIG. 38D

Insect or fungi cell expressed tPA
A=B; a-d,f h,j-o,su,vy=0;
e, 2,1, n, 1, t(independently selected)=0or 1.

1. alpha and beta mannosidases
2. Galactosyltransferase, UDP-Gal-PEG

A=B; an,r-y=0; o=1; R’ =Gal-PEG.

FIG. 38E
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Insect or fungi cell expressed tPA
A=B; ad,f hjo,suvy=0
€, g, 1, n, r, t (independently selected) =0 or 1.

1. GNT’s 1&2, UDP-GIcNAc
2. Galactosyliransferase, UDP-Gal-PEG

A=B; bs d') f: hs j'os 8,1, W:Yzo;
a,c,eg i, 1, t, v, x (independently selected)=0 or 1;
n=1; R=PEG.

FIG. 38F

Insect or fungi cell expressed tPA
A=B; a-d,f h,jo,suvy=0;
e, 2,1, n, r, t(independently selected) =0 or 1.

2. Galactosidase (synthetic enzyrne)
PEG-Gal-F.

A=B; b,4, {f h, j-o,s,u,w,y=0;
a,c,eg i, 1, {, v, x (independently selected)= 0 or 1;
n=1; R=PEG.

l 1. GNT’s | & 2, UDP-GIcNAc

FIG. 38G
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(Fuo), ;/I g ([GleNAc~(Gal),].- (S1a);- (R), D
N - - (Sia), -
Be-GeNAc-GloNAcMar] Lo Ac-(Ga]- (Si2)- (), )
(ﬁ’) Ny ([GleNAC-(Gal) - (Sia) - (), ),
qk ™ ([GleNAc-(Gal),- (Sia), - (R)y]yn
(lFuc)]- Y Man—[Man], ,,
A 4_—GlcNAc-GllcNAc Man [Man], .
P ,
(R’)o Man \[Man]0_6
P

a-d, i, n-u (independently selected) = 0 or 1.
e-h (independently selected) = 0 to 4.

j-m (independently selected) =0 to 20.

R = polymer; R’ = sugar, glycoconjugate.

FIG. 38H
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NSO expressed tPA
A =B, a-m, r-u (independently selecied)=0or 1;
n=1; 0,p,q v-y=90

1. sialidase, alpha-galactosidase
2. CMP-SA-levulinate, ST3Gal3,
3. H,N,-PEG

A =B; a-m, r-y (independently selected) =0 or 1;
n=1; 0,p,q=0;
v-y (independently selected) =1,
when j-m (independently selected) is 1;
R =PEG.

FIG. 38l

CHO, BHK, 293 cells, Vero expressed tPA
a-g,n,p =1; h=1to 3;

j-m, 1, (independently selected) =0 or 1;

r-u (independently selected)=01to 1; q, 0, v-y =0.

1. alpha and beta Mannosidases
2. CMP-SA, ST3Gal3
3. Galactosyltransferase, UDP-Gal-PEG

a-g,n=1; h=1to3;

i, r-u (independently selected)=0o0r 1; 0=1;

g, P, v-y = 0; j-m (independently selected) =0 or 1;
R’ = Gal-PEG

FIG. 38J
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Plant expressed tPA
A=B; ad,f,hjmsu,vy=0

e, g i, q,1, t(independently selected) =0 or 1;
n=I; R’ =xylose

1. hexosaminidase,

2. alpha mannosidase and
xylosidase

3. GlcNAc transferase, UDP-
GIcNAc-PEG

A=B; a-d,f, h,jn,su,v-y=0;
e, g 1, r, t(independently selected) = 0;
q =1; R’ = GlcNAc-PEG.

FIG. 38K
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([GIcNAc-(Gal),].- (Sia);- (R), ]\
([G1eNAc-(Gal),];- (Sia), - (R),, )

([GIcNAc-(Gal),],- (Sia), - (R), ]
([GleNAc-(Gal) - (Sia),- R),)

/g

/g\

-~
(Fuc), )VI

|
A«+GlcNAc-GlcNAc-M
i

t

/7N

an

-

a-d, 1, g-u (independently selected) = 0 or 1.
e-h (independently selected) =0 to 6.

j-m (independently selected) = 0 to 100.
v-y =0; R = polymer.

FIG. 38L
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CHO, BHK, 293 cells, Vero expressed TNK tPA
a-d, i-m, g-u (independently selected) =0 or 1;
e-h=1; v-y=0.

2. CMP-SA-PEG (16 mol eq),

l 1. Sialidase
ST3Gal3

a-d, i-m, g-u (independently selected) =0 or 1;

e-h = 1; v-y (independently selected) =1,
when j-m (independently selected) is 1;

R =PEG.

FIG. 38M

CHO, BHK, 293 cells, Vero expressed TNK t{PA
a-d, i-m, g-u (independently selected) =0 or 1;
e-h=1; vy=0.

2. CMP-SA-PEG (1.2 mol eq),
ST3Gal3

l 1. Sialidase
3. CMP-SA (16 mol eq), ST3Gal3

a-d, i-m, ¢-u (independently selected) =0 or 1;
e-h=1; v-y (independently selected) =0 or 1;
R =PEG.

FIG. 38N
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NSO expressed TNK tPA

a-d, i-m, g-u (independently selected)=0or 1; -
e-h=1; v-y=0;

Sia (independently selected) = Sia or Gal.

2. Galactosyltransferase, UDP-Gal

l 1. Sialidase and a-galactosidase
3. CMP-SA-PEG, ST3Gal3

a-d, i-m, g-u (independently selected) =0 or 1,

e-h=1; v-y (independently selected) =1,
when j-m (independently selected) is 1;

R =PEG.

FIG. 380
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/)

6.1(:)i /[[GICNAC—(Gal)a]e- (Sia)j -®), ]
A<-GleNAc-GleNAc-Mari "N ([G1cNAC-(Gal)y);- (Sia), - (R),
1 \M ([GlcNAc-(Gal) - (Sia);- (R), )

" ([GIoNAe-(Gal)}- (Sie), ®),)

T

g

5

t

uw/q

N

a-d, i, g-u (independently selected) = 0 or 1.
e-h (independently selected) =0 to 6.

j-m (independently selected) = 0 to 100.
v-y =0; R =polymer.

FIG. 38P



W0 03/031464 PCT/US02/32263

157/345

CHO, BHK, 293 cells, Vero expressed TNK tPA
a-d, i-m, g-u (independently selected) =0 or 1;
e-h=1; v-y=0.

2, CMP-SA-PEG (16 mol eq),
ST3Gal3

l 1. Sialidase
3. CMP-SA, ST3Gal3

a-d, i-m, g-u (independently selected)=0or 1;
e-h = 1; v-y (independently selected) =0 or 1;
R =PEG.

FIG. 38Q

CHO, BHK, 293 cells, Vero expressed TNK tPA
a-d, i-m, g-u (independently selected) =0 or 1;
e-h=1; v-y=0.

buffer, salt

1. CMP-SA-levulinate, ST3Gal3,
2.H,N,-PEG

a-d, i-m, g-u (independently selected) = 0 or 1;
e-h=1; v-y (independently selected) =0 or 1;
R =PEG.

FIG. 38R
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CHO, BHK, 293 cells, Vero expressed TNK tPA
a-d, i-m, g-u (independently selected) =0 or 1;
e-h=1;, v.y=0.

l 1. CMP-8A, a2,8-ST

a-d, i, q-u (independently selected) =0 or 1;
e-h = 1; j-m (independently selected) = 0-20;
v-y (independently selected) = 0.

FIG. 38S
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j)

guc} & ([G1cNAc-(Gal), - (Sia),- (R), ]
A*-Gllcl\llA GlcNAc-MIan ~GINAG-(Galy]- (Sia), - R), )
- v ([GleNAc-(Gal) ],- (Sia); - (R), ) f
B ([GIcNAc-(Gal) - (Sia),- R),)
- ~ y.q)p

T

/A

a-d, i, n-y (independently selected) =0 or 1.

e-h (independently selected) =0 to 6.

j=m (independently selected) =0 to 100,

R = modifying group, mannose, oligo-mannose;

R’ =H, glycosyl residue, modifying group, glycoconjugate.
R” = glycosyl residue.

FIG. 38T
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Insect cell expressed TNK tPA
a-d, f, h, j-m, s, u, v-y =0;
e, g 1,q,1, t(independently selected)=0or 1.

1. GNT’s 1,2,4,5, UDP-GlcNAc
2. Galactosyltransferase, UDP-Gal-PEG

a-1, g-u (independently selected) =0 or I;
j-m=0; v-y (independently selected) =1,
when e-h (independently selected) is 1;

R =PEG.

FIG. 38U

Yeast expressed TNK tPA
a-m = 0; g-y (independently selected)=0to 1; p=1;
R (branched or linear) = Man, oligomannose.

1. Endoglycanase
2., Galactosyltransferase, UDP-Gal-PEG

a-m, p-y =0; n (independently selected) =0 or 1;
R’ = -Gal-PEG.

FIG. 38V
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CHO, BHK, 293 cells, Vero expressed TNK tPA
a-d, 1-m, g-u (independently selected) =0 or 1;
e-h=1; v-y=0.

ST3Gal3
2. Galactosyltransferase, anti-TNF

l 1. CMP-SA-linker-Gal-UDP,
IG chimera produced in CHO.

a-m, r-u (independently selected)=0o0r 1; p,q =1;
n=0; v-y (independently selected) =0 or 1;
R = linker-anti-TNF IG chimera protein.

FIG. 38W
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HOOC NH,

3

(Si),
B ..EéamAc-(Gal)a-(Sia)c-(R)Je

a-c, e (independently selected) =0 or 1;
d=0;

R = modifying group, mannose, oligo-
mannose.

FIG. 39A

PCT/S02/32263
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CHO, BHK, 293 cells, Vero expressed IL.-2
a-c, ¢ (independently selected)=0or 1; d=0

1. Sialidase
2. CMP-SA-PEG, ST3Gall

a-d, e (independently selected) =0 or 1;
R =PEG.

FIG. 39B

Insect cell expressed I1.-2

a, € (independently selected) =0 or 1;
b,c,d=0.

1. Galactosyltransferase, UDP-Gal
2. CMP-SA-PEG, ST3Gall

a, ¢, d, e (independently selected) =0 or 1;
R =PEG.

FIG. 39C
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E. coli expressed IL-2
a-e = (.

1. GalNAc Transferase, UDP-GalNAc
2. CMP-SA-PEQG, sialyltransferase

¢, d, e (independently selected) =0 or 1;
a, b=0;, R =PEG.

FIG. 39D

NSO expressed IL-2
a, e (independently selected) =0 or 1;
b,c,d=0

1. CMP-SA-levulinate, ST3Gall
2. HN,-PEG

a, ¢, d, e (independently selected) =0 or 1;
b=0; R=PEG.

FIG. 39E
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E. coli expressed IL-2
a-e =0,

1. Endo-GalNAc-osaminidase

(synthetic enzyme),
PEG-Gal-GalNAc-F

a,de=1;b,c=0;
R =PEG.

FIG. 39F

E. coli expressed IL-2
a-e =0,

1. GalNAc Transferase,
UDP-GalNAc-PEG

d,e=0o0rl; a,-c=0;
R =PEG.

FIG. 39G
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2 peptides
A and A’ - N-linked sites
B - O-linked sites

7

[GleNAc-(Gal),],- (Sia),- (R), )
[GleNAc-(Gal),);- (Sia), - (R),, )
~([GleNAc-(Gal), ]~ (Sia);- (R), ]t

\ N ([GIcNAc-(Gal),,- (Sia), - (R)y]/

U/aa

r

uc), A

i
A-GlcNAc-GIcNAc-Man
1

5

<

(Sia),
B ~G:|:11N Ac-(Gal),(Sia) - (R)zl

(IFuC)i Man—[Man], ,

, Alternate structure
A’«-GlcNAc-GlcNA -Man\ _ Man,, for some N-linked

structures of A.

]
®, Man ~[Man],,

bb

a-d, i, n-u (independently selected) = 0 or 1.
aa, bb (independently selected) =0 or 1.
e-h (independently selected) = 0 to 6.

j-m (independently selected) = 0 to 20.

v-z = 0; R = polymer, glycoconjugate.

FIG. 40A
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CHO, BHK, 293s cells, Vero, MDCK, HEKC expressed
Factor VIII.

e-h=1to4;

aa, bb, a-d, j-m, i, n-u (independently selected) =0 or 1;

v-z=0,

l 1. Sialidase
2. CMP-SA-PEG, ST3Gal3

e-h=1to 4,

aa, bb, a-d, i, n, g-u (independently selected) =0 or 1;
o, p, z=90; j-m, v-y (independently selected) =0 or I;
R =PEG.

FIG. 40B

CHO, BHK, 2938 cells, Vero, MDCK, 293S, HEKC
expressed Factor VIIL

e-h=1to4;"

aa, bb, a-d, j-m, i, n-u (independently selected) =0 or 1;

v-z =10.

1. Sialidase
l 2. CMP-SA-PEG, ST3Gal3
3. ST3Gall, CMP-SA

e-h=11to4;

aa, bb, a-d, i, n, p-u (independently selected) = 0 or 1;
o, z=0; j-m, v-y (independently selected) =0 or 1;

R =PEG.

FIG. 40C
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CHO, BHK, 293s cells, Vero, MDCK, HEKC
expressed Factor VIIL

e-h=1to4;

aa, bb, a-d, j-m, i, n-u (independently selected)=0 or 1;

v-z=0.

l 1. CMP-SA-PEG, ST3Gal3

e-h=1to4;

aa, bb, a-d, i, n-u (independently selected)=0or 1;
z= 0; j-m, v-y (independently selected) =0 or 1;

R =PEG.

FIG. 40D

CHO, BHK, 293S cells, Vero, MDCK, HEKC
expressed Factor VIIL

ech=1to4;

aa, bb, a-d, j-m, i, n-u (independently selected) 0 or 1;

v-z =0,

l 1. CMP-SA-PEG, ST3Gall

e-h=1to4;

aa, bb, a-d, i, n-u (independently selecied) = 0 or I;
z=0; j-m, v-y (independently selected) =0 or 1;

R =PEG.

FIG. 40E
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CHO, BHK, 293S cells, Vero, MDCK, HEKC
expressed Factor VIII.

e-h=1to 4;

aa, bb, a-d, j-m, i, n-u (independently selected)=0 or 1;

v-z=0,

l 1. CMP-SA-PEG, 02,8-ST

e-h=1104;
aa, bb, a-d, i, n-y (independently selected) =0 or 1;
z=0; j-m (independently selected) =0 to 2;
v-y (independently selected) = 1,
when j-m (independently selected) is 2;
R =PEG.

FIG. 40F
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2 peptides
A or A’ - N-linked sites
B - O-linked sites

\

T

| >

t

([GIeNAc-(Gal),] - (Sia), - ®),

(Fuc), )
1 aI]\ — ) . ]
A4"G:10NA lcNAc-Man/M ([GIcNAc-(Gal),);- (Sia), (R)w%

Ny [(GIeNAC-(GaD) - (i) - (),

QR )aa ™ ([GleNAc(Gal) ), (Sia),- (R)y]y
e
(Sia),
1
B «|-GalNAc-(Gal),-(Sia),- €R)J
q
(TuC)i M {Mank, Alternate structure
Ae GlcNAc GIcNAc-Man [Man] for some N-linked
s 0-2
R")y Man ~[Man],, structures of A.

a-d, i, n-u, (independently selected) =10 or 1.

aa, bb, cc, dd (independently selected) =0 or 1.
e-h (independently selected) =0 to 6.

j-m (independently selected) = 0 to 20.

v-z = (;

R = modifying group, mannose, oligo-mannose.
R’ =H, glycosyl residue, modifying group,
glycoconjugate.

FIG. 40G
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CHO, BHK, 2938 cells, Vero, MDCK, HEKC
expressed Factor VIII.
e-h=1to 4,
aa, bb, cc, a-d, j-m, i, n-u (independently selected) = O or 1;
dd, v-z=0.

1. CMP-SA-levulinate, ST3Gal3,
2. H,N,-PEG

e-h=1to4;

aa, bb, cc, a-d, i, n-u (independently selected) =0 or 1;
dd, z=0; j-m, v-y (independently selected) =0 or 1;

R =PEG.

FIG. 40H

CHO, BHK, 293S cells, Vero, MDCK, HEKC
expressed Factor VIIL
e-h=1to4;
aa, bb, cc, a-d, j-m, i, n-u (independently selected) =0 or 1;
dd, v-z=0.

1. endo-H
2, galactosyltransferase, UDP-Gal-PEG

e-h=1t04;
aa, bb, dd, a-d, i, j-u (independently selected) =0 or 1;
cc, v-z=0; R’ = -Gal-PEG.

FIG. 401
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CHO, BHK, 293S cells, Vero, MDCK, HEKC
expressed Factor VIIL.
e-h=1to 4;
aa, bb, cc, a-d, j-m, i, n-u (independently selected) =0 or 1;
dd, v-z= 0.

1. ST3Gal3, CMP-SA

2. endo-H

3. galactosyltransferase, UDP-Gal-PEG
e-ch=1to4; )
aa, bb, dd, a-d, i, j-u (independently selected) =0 or 1;
cc, v-z=0; R’ =-Gal-PEG.

FIG. 40J

CHQO, BHK, 2938 cells, Vero, MDCK, HEKC
expressed Factor VIIIL.
e-h=1to 4;
aa, bb, cc, a-d, j-m, i, n-u (independently selected)=0or 1;
dd, v-z=0.

1. mannosidases
2. GNT 1 & 2, UDP-GIcNAc
3. galactosyltransferase, UDP-Gal-PEG

e-h=1to 4;
aa, a-d, i, j-y (independently selected) =0 or 1;
bb, cc, dd, z=0; R=PEG.

FIG. 40K
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CHO, BHK, 2938 cells, Vero, MDCK, HEKC
expressed Factor VIII.
e-h=1 to 4;
aa, bb, cc, a-d, j-m, i, n-u (independently selected) = 0 or 1;
dd, v-z=10.

1. mannosidases

2. GNT-1,2, 4 & 5; UDP-GlcNAc
3. galactosyltransferase, UDP-Gal
4, ST3Gal3, CMP-SA

e-h=1t04;

aa, bb, cc, a-d, i, j~-q (independently selected)=0 or 1;
dd, v-z=0.

FIG. 40L

CHO, BHK, 2938 cells, Vero, MDCK, HEKC
expressed Factor VIII,
e-h=11o04;
aa, bb, cc, a-d, j-m, i, n-u (independently selected) =0 or 1;
dd, v-z=0.

1. mannosidases
2. GNT-1, UDP-GIcNAc-PEG

e-h=0to 4,
aa, a-d, i, j-y (independently selected) =0 or 1;
bb, cc, dd, z=0.

FIG. 40M
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H,N COOH
302

@1 5 . ({GleNAc-(Gal) - (Sia), - (R), D
AN ([G1eNAC-(Ga] - (Sia),- ®),

Af-élcNAc-GlcNAc-Man . )
(IGIeNAc-(Gal) ] - (Sia), - (R), )
([GleNAc-(Gal) .- (Sia)_- (R)

t

4
A

-

a-d, i, g-u (independently selected) =0 or 1.
e-h (independently selected) = 0 to 6.

j-m (independently selected) =0 to 100.
v-y =0; R = polymer.

FIG. 41A
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CHO, BHK, 293 cells, Vero expressed Urokinase.
a-d, i-m, g-u (independently selected) =0 or 1;
e-h=1; v-y=0.

2. CMP-SA-PEG (16 mol eq),

l 1. Sialidase
ST3Gal3

a-d, i-m, q-u (independently selected) =0 or 1;

e-h=1; v-y (independently selected) = 1,
when j-m (independently selected) is 1;

R =PEG.

FIG. 41B

CHO, BHK, 293 cells, Vero expressed Urokinase.
a~d, i-m, g-u (independently selected)=0or 1;
e-h=1; v-y=0.

1. Sialidase
l 2. CMP-SA-PEG (1.2 mol eq),

ST3Gal3
3. CMP-SA (16 mol eq), ST3Gal3

a~d, i-m, g-u {independently selected) =0 or 1;
e-h=1; v-y (independently selected) =0 or 1;
R =PEG.

FIG. 41C
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NSO expressed Urokinase.

a-d, i-m, g-u (independently selected) =0 or 1;
e-h=1; v-y=0;

; Sia (independently selected) = Sia or Gal.

2. x-Galactosyltransferase, UDP-Gal

l 1. Sialidase and a-galactosidase
3. CMP-SA-PEG, ST3Gal3

a-d, i-m, g-u (independently selected) =0 or 1;

e-h =1; v-y (independently selected) =1,
when j-m (independently selected) is 1;

R =PEG.

FIG. 41D

CHO, BHK, 293 cells, Vero expressed Urokinase.
a-d, i-m, g-u (independently selected)=0 or 1;
e-h=1; v-y=0.

2. CMP-SA-PEG (16 mol eq),
ST3Gal3
3. CMP-SA, ST3Gal3

a-d, i-m, g-u (independently selected) =0 or 1;
e-h=1; v-y (independently selected)=0 or 1;
R =PEG.

FIG. 41E

l 1. Sialidase
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CHO, BHK, 293 cells, Vero expressed Urokinase.
a-d, i-m, g-u (independently selected}=0or 1;
e-h=1; v.y=0.

buffer, salt

1. CMP-SA-levulinate, ST3Gal3,
l 2. H,N,-PEG

a-d, i-m, g-u (independently selected) =0 or 1;
e-h=1; v-y (independently selected) =0 or 1;
R =PEG.

FIG. 41F

CHO, BHK, 293 cells, Vero expressed Urokinase.
a-d, i-m, q-u (independently selected) =0 or 1;
e-h=1; v.y=40.

l 1. CMP-SA, 02,8-ST

a-d, i, g-u (independently selected) =0 or 1;
e-h=1;

j-m (independently selected) = 0-20;

v-y (independently selected) = 0.

FIG. 41G
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HN COOH
302
( | ~
(Fuc), - ([GleNAC-(GaD),1,- Sia) - (), ]\
A: dlcNA%GlcNAc-Man)d ~([GleNAc-(Gal), ] (Sia), - (R), ), .
- Ny ([GlcNAc-(Gal),],- (Sia), - (R), ).
®), "N ([GLoNAc(Gal),},- (Sia),- (R)Y]yq

. /p

a-d, i, n, p-u (independently selected) =0 or 1.
e-h (independently selected) =0 to 6.

j-m (independently selected) = 0 to 100.
v-y=0;

R = modifying group, mannose, oligo-mannose;
R’ = H, glycosyl residue, modifying group,
glycoconjugate.

FIG. 41H
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Insect cell expressed Urokinase.
a-d, f, h,jn, s, u, v-y=0;
e, g,1, q, 1, t(independently selected) =0 or 1.

1. GNT’s 1,2,4,5, UDP-GIcNAc
2. Galactosyltransferase, UDP-Gal-PEG

a-i, g-u (independently selected)=0 or 1;
j-n=0; v-y (independently selected) =1,

when e-h (independently selected) is 1;
R =PEG.

FIG. 411

Yeast expressed Urokinase.

a-n=0;

g-y (independently selected) =0 to 1;

p = 1; R (branched or linear) = Man, oligomannose.

2, Galactosyliransferase, UDP-Gal

1. Endoglycanase
l 3. CMP-SA-PEG, ST3Gal3

a-m, p-y = 0; n (independently selected) =0 or 1;
R’ = -Gal-Sia-PEG.

FIG. 41J

1.0 AUG 2008
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CHO, BHK, 293 cells, Vero expressed Urokinase.
a-d, i-m, g-u (independently selected) =0 or 1;
e-h=1; n,v-y=0.

2. ST3Gall, desialylated Urokinase produced in CHO.

1. CMP-SA-linker-SA-CMP, ST3Gal3
3. CMP-SA, ST3Gal3, ST3Gall

a-m, g-u (independently selected) =0 or I;
p=1; n=0;

v-y (independently selected) =0 or 1;

R = linker-Urokinase.

FIG. 41K

Isolated Urokinase.

a~d, i-m, g-u (independently selected) =0 or 1;

e-h=1; vvy=0; n=0;

Sia (independently selected) = Sia or SO,;;

Gal (independently selected) = Gal or GalNAc;

GlcNAc (independently selected) = GlcNAc or GIcNAc-Fuc.

1. sulfohydrolase
2. CMP-SA-PEG, sialyltransferase

a~d, i-m, g-u (independently selected) =0 or 1;

n={0; e-h=1; Sia = Sia;

Gal (independently selected) = Gal or GalNAc;

GlcNAc (independently selected) = GleNAc or GlcNAc-Fuc.
v-y (independently selected) =0 or 1;

R =PEG.

FIG. 41L
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Isolated Urokinase.

a-d, i-m, g-u (independently selected) = 0 or 1;

e-h=1; n=0; v-y=0;

Sia (independently selected) = Sia or SO,;

Gal (independently selected) = Gal or GalNAc;

GlcNAc (independently selected) = GlcNAc¢ or GIcNAc-Fuc.

1. sulfohydrolase, hexosaminidase
2, UDP-Gal-PEG, galactosyltransferase

a-d, 1, g-u (independently selected)=0 or 1,

e-h=1; j-n=0; Gal (independently selected) = Gal;
GlcNAc (independently selected) = GlcNAc or GlcNAc-Fuc;
v-y (independently selected) =0 or 1; R = PEG.

FIG. 41M
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H,N COOH
40 128

Gucx an/[[GlcNAc-(Gal)a]e— (Sia)- ®), }\
)w “([GlcNAc-(Gal),];- (Sia), - (R),, )
)

Af«(}llcNAc-GlcNAc-Man _
\Ma( ([GlcNAc~(Gal),],- (Sia), - (R),

t

a~d, i, g-u (independently selected)= 0 or 1.
e-h (independently selected) =0 to 6.

j-m (independently selected) = 0 to 100.
v-y =0; R =polymer, glycoconjugate.

FIG. 42A

L ([GleNAc-(Gal),),- (Sia),_- (R)y]yq
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CHO, BHK, 293 cells, Vero expressed DNase L.
a-d, i-m, g-u (independently selected) =0 or 1;
e-h=1; v-y=0.

2. CMP-SA-PEG (16 mol eq),

l 1. Sialidase
ST3Gal3

a-d, i-m, g-u (independently selected) =0 or 1;
e-h=1;
v-y (independently selected) =1,
when j-m (independently selected) is 1;
R =PEG.

FIG. 42B

CHO, BHK, 293 cells, Vero expressed DNase L.
a-d, i-m, g-u (independently selected) =0.or 1,
e-h=1; v-y=0.

2. CMP-SA-PEG (1.2 mol eq), ST3Gal3

l 1. Sialidase
3. CMP-SA (16 mol eq), ST3Gal3

a-d, i-m, g-u (independently selected) =0 or 1;
e-h=1; v-y (independently selected) =0 or 1;
R =PEG.

FIG. 42C
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NSO expressed DNase L.

a-d, i-m, g-u (independently selected) =0 or 1;
e-h=1; v-y=0;

Sia (independently selected) = Sia or Gal.

2. a-Galactosyltransferase, UDP-Gal

l 1. Sialidase and a-galactosidase
3. CMP-SA-PEG, ST3Gal3

a-d, i-m, g-u (independently selected) =0 or 1,
e-h=1; v-y (independently selected) =1,
when j-m (independently selected) is 1;
R=PEG. :

FIG. 42D

CHO, BHK, 293 cells, Vero expressed DNase I
a-d, i-m, g-u (independently selected) =0 or 1;
e-h=1; v.y=0.

2. CMP-SA-PEG (16 mol eq), ST3Gal3

l 1. Sialidase
3. CMP-SA, ST3Gal3

a-d, i-m, g-u (independently selected) = 0 or 1;
e-h=1; v-y (independently selected) =0 or 1;
R =PEG.

FIG. 42E
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a-d, i-m, g-u (independently selected) =0 or 1;
e-h=1; v-y=0.

CHO, BHK, 293 cells, Vero expressed DNase 1.

buffer, salt

l 1. CMP-SA-levulinate, ST3Gal3,
2. HN,-PEG

a-d, i-m, g-u (independently selected) =0 or 1;
e-h=1; v-y (independently selected)=0or 1;
R =PEG.

FIG. 42F

CHO, BHK, 293 cells, Vero expressed DNase L.
a-d, i-m, g-u (independently selected) =0 or 1;
e-h=1; v-y=0.

l 1. CMP-SA, 0.2,8-8T

a-d, i, q-u (independenily selected) =0 or 1;
e-h=1;

j-m (independently selected) = 0-20;

v-y (independently selected) = 0.

FIG. 42G
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4 R
616% /Man< ([GleNAc-(Gab),]- (Sia) - ®), ]\
A<l GNAKGINAGMay  HCINAC(Gal - (ia)- ®), ] | |
(Il{’) Nt ([GleNAc-(Gal),],- (Sia), - (R), ),
N ™ ([GleNAc-(Gal) - (Sia),- (R)y]yq

N o

a-d, i, n, p-u (independently selected) =0 or 1.
e-h (independently selected) = 0 to 6.

j-m (independently selected) =0 to 100.

v-y =0;

R = modifying group, mannose, oligo-mannose;
R’ =H, glycosyl residue, modifying group,
glycoconjugate.

FIG. 42H
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Insect cell expressed DNase 1.
a'd: f: hs j"n: 5, U, V'Y = 0:
e, g, 1, q, 1, t(independently selected) =0 or 1.

] 1.GNT’s 1,2,4,5, UDP-GIcNAc
2. Galactosyltransferase, UDP-Gal-PEG

a-i, g-u (independently selected) =0 or 1; j-n=0;,
v-y (independently selected) =1,

when e-h (independently selected) is 1;
| R=PEG.

FIG. 421

Yeast expressed DNase 1.

a-n=0;

q-y {independently selected) =0 to 1;

p=1; R (branched or linear) = Man, oligomannose.

2. Galactosyltransferase, UDP-Gal

1. Endoglycanase
l 3. CMP-SA-PEG, ST3Gal3

a-n, p-y = 0; n (independently selected) =0 or 1;
R’ = -Gal-Sia-PEG.

FIG. 42J
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a-d, i-m, g-u (independently selected) =0 or 1;
e-h=1; n, v-y=0.

CHO, BHK, 293 celis, Vero expressed DNase 1.

1. CMP-SA-linker-SA-CMP, ST3Gal3

2. ST3@Gall, desialylated alpha-1-
Proteinase inhibitor.

3. CMP-SA, ST3Gal3, ST3Gall

a-m, g-u (independently selected) =0 or 1;
p=1;n=0;

v-y (independently selected) =0 or 1;

R = linker- alpha-1-Proteinase inhibitor.

FIG. 42K
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H,N COOH
(Fuc), 4 e [[GICNAC-(Gal)a]e- (Sia);- (R), ,\
A<~(:;lcNAc-GlcNAc—Ma:n)VI \[[GICNAC'(Gal)b]f - (Sia) - R),, ]s
] Ny [GIeNAC-(Gal) - (Sia) - R), ),
R, \ N [[GlcNAc-(Gal)d]h- (Sia) - (R)y]yz

a-d, i, r-u (independently selected) = 0 or 1.

e-h (independently selected) = 0 to 4.

j-m (independently selected) =0 or 1.
n,v-y=0; z=0orl;

R = modifying group, mannose, oligo-mannose;
R’ = H, glycosyl residue, modifying group,
glycoconjugate.

FIG. 43A
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CHO, BHK, 293 cells, Vero expressed Insulin.
a-m, r-u (independently selected)=0 or 1;
n=0; vvy=0;z=1.

1. Sialidase
2. CMP-SA-PEG, ST3Gal3

a-m, r-u (independently selected) =0 or 1;
v-y (independently selected) = 1,

when j-m (independently selected) is 1;
n=0; R=PEG; z=1.

FIG. 43B

Insect cell expressed Insulin,
a'h, j'ns Sy = O:
i, r (independently selected)=0or 1; z= 1.

l 1. GNT’s 1&2, UDP-GIcNAc-PEG

a-d, f, h, j-n, s,u, w,y = 0;
e, g, 1, 1, t, v, X (independently selected) =0 or 1;
v, x (independently selected) = 1,
when ¢, g (independently selected) is 1;
z=1;, R=PEG.

FIG. 43C
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Yeast expressed Insulin.

a-n = 0; r-y (independently selected) =0 to 1;

z=1;

R (branched or linear) = Man, oligomannose or
polysaccharide.

1. Endo-H
2. Galactosyltransferase, UDP-Gal-PEG

a-m, r-z=0; n = 1; R’ =-Gal-PEG.

43D
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.y mikcin peptid
r_l___‘ymucm pepiide
H,N i COOH

B

.y Tucin peptide
H,N + COOH

B

mucin peptide
..... v ,_,,ymucf?z peptide

=
H,N - COOH

Sia),,
B <-CG;1NA0-(Ga1)a-(Sia)c- (R)J

a-c, e (independently selected) =0 or 1;
d=0; R=polymer

FIG. 43E
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CHO, BHK, 293 cells, Vero expressed insulin-
mucin fusion protein.
a-c, e (independently selected)=0or 1; d=0

1. Sialidase
2. CMP-SA-PEG, ST3Gall

a~d, e (independently selected) =0 or 1; R = PEG.

FIG. 43F

Insect cell expressed Insulin-mucin fusion protein.
a, € (independently selected)y=0o0r1; b,c,d=0.

l 1. Galactosyltransferase, UDP-Gal-PEG

a, d, e (independently selected) =0 or 1;
b, ¢ =0; R=PEG.

FIG. 43G
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E. coli expressed Insulin-mucin fusion protein.
a-e =0.

1. GalNAc Transferase, UDP-GalNAc
2. CMP-SA-PEQG, sialyltransferase

¢, d, e (independently selected) =0 or 1;
a, b= 0; R=PEG.

FIG. 43H
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HN ——— — COOH
A
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: ] tid
rﬁ‘ymucm peptide
HN-% COOH
B
H,N ry COOH
C
(Sia),

B —GélNAc-(Gal);(Sia)c- GR)dl
C <+ (R,)n

a-c, ¢ (independently selected)=0or 1;
d=0; R=modifying group, mannose,
oligo-manmose.

FIG. 43I
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E. coli expressed Insulin-mucin fusion protein.
a-e,n=70,

1. GalNAc Transferase,
UDP-GalNAc-PEG

d, e (independently selected) =0 or 1;
a-c,n =0; R=PEG.

FIG. 43J

E. coli expressed Insulin-mucin fusion protein.
a-e,n=0.

1. GalNAc Transferase,
UDP-GaINAc-linker-SA-CMP

2. ST3Gal3, asialo-transferrin

3. CMP-SA, ST3Gal3

d, e (independently selected) =0 or 1;
a-c, n = 0; R = linker-transferrin.

FIG. 43K
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E. coli expressed Insulin (N)—no mucin peptide.
a-e,n=0. »

1. NHS-CO-linker-SA-CMP
2. ST3Gal3, asialo-transferrin
3. CMP-SA, ST3Gal3

a-e=0;n=1;
R’ = linker-transferrin.

FIG. 43L
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4 146
(Acyl), ,HN v 3 COOH
A A
(Fuc)i )wax( ([G1eNAc-(Gal), - (Sia); - (R), ]\

([GlcNAc-(Gal), );- (Sia), - (R),,
\Mar< ([GlcNAc-(Gal),],- (Sia), - (R),
([GIeNAc-(Gal) ;- (Sia),- R),

| —)

A « -GlcNAc-GlcNAc-Man

5

—

t

&

u

N

(Sia),
B -GélNAc-(Gal)n-(Sia)p- (R)zla

a-d, 1, n-u, aa (independently selected) =0 or 1.
e-h (independently selected) =0 to 6.

j-m (independently selected) = 0 to 100.

v-y = 0; R=polymer, glycoconjugate.

FIG. 44A
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CHO, BHK, 293 cells, Vero expressed M-antigen,
a-d, i-m, o-u, aa (independently selected) =0 or 1;
n,e-h=1; v-z=0.

2, CMP-SA-linker-lipid-A,

l 1. Sialidase
ST3Gal3

a-d, i-m, g-u, aa (independently selected) =0 or I;
0,p,z =0; n,e-h=1;
v-y (independently selected) = 1,
when j-m (independently selected) is 1;
R = linker-lipid-A.

FIG. 44B

CHO, BHK, 293 cells, Vero expressed M-antigen.
a~d, i-m, o-u, aa (independently selected) =0 or 1;
n,e-h=1; v-z=0.

2. CMP-SA-linker-tetanus toxin, ST3Gall

l 1. sialidase
3. CMP-S8A, ST3Gal3

a-d, i-m, p-u, z, aa (independently selected) =0 or 1;
0, v-y =0; n, e-h=1; R = tetanus toxin.

FIG. 44C

10 AUG 2006



WO 03/031464 PCT/US02/32263

- 200/345

NSO expressed M-antigen.

a-d, i-n, o~u, aa (independently selected) =0 or 1;
e-h=1; v-z=0;

Sia (independently selected) = Sia or Gal.

2. CMP-SA, ST3Gal3

1. a-galactosidase
2, CMP-SA-KLH, ST3Gall

a-d, i-n, p-u, z, aa {independently selected) =0 or 1;
e-h=1; o, v-y=0;

z=1,whenp=1;

R=KLH.

FIG. 44D

Yeast expressed M-antigen.

a-p, z=0; g-y, aa (independently selected) =0 to 1;
R (branched or linear) = Man, oligomannose;
GalNAc = Man.

2.GNT1,

l 1. a1,2-mannosidase
UDP-GlcNAc-linker-diphtheria toxin.

e, q, 1, m, 1, t, u, v, aa (independently selected) =0 or 1;
a-d, f-h, j, k, n-p, s, wz=0;
Sia =Man; R = linker-diphtheria toxin.

FIG. 44E
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CHO, BHK, 293 celis, Vero expressed M-antigen.
a~d, 1-m, o-u, aa (independently selected) =0 or 1;
n,e-h=1; v-z=0,

1. CMP-SA-levulinate, ST3Gal3,
2. H,N,-linker-DNA

a-d, i-m, 0-y, aa (independently selected) =0 or I;
z =0; n, e-h=1; R=linker-DNA.

44F

CHO, BHK, 293 cells, Vero expressed M-antigen,
a~d, i-n, o-u, aa (independently selected) =0 or 1;
e-h=1; v-=z=0.

l 1. CMP-SA, poly-02,8-ST

a~-d, i, n-u, aa (independently selected) = 0 or 1;
e-h=1; j-m (independently selected) = 0-100;
v-z (independently selected) = 0.

FIG. 44G
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B
4 Jr 146
(Acyl),.HN S } COOH
A A
~
a ([GleNAc-(Gal),]- (Sia), - (R), ]\

(Fuc),
A < |-GleNAGGIcNAc-Man

. he
<

(Sia’)o
B «|-GalNAc-(Gal),-(Sia)- (), .

a-d, i, n, g-u, aa, bb, (independently selected) =0 or 1.
e-h (independently selected) = 0 to 6.

j-p (independently selected) 0 to 100.

Ce,v-y=0;

R = modifying group, mannose, oligo-mannose.
R’=H, glycosyl residue, modifying group,
glycoconjugate.

AN (61N A (Ga)] - (Sia), - ®), ], .
[ GleNAc-(Gal) - (Sia);- (R), ]
( )

t

[GlcNAc~(Gal),], - (Sia), - ®), .

A\

q
')bb

FIG. 44H
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Insect cell expressed M-antigen.

a-d, f, h, j-m, o, p, §, u, v-z, cc = 0;

bb=1;

e, g 1,n,q,r1, t, aa (independently selected) =0 or 1.

1. GNT-2, UDP-GlcNAc-linker-
Neisseria protein

a,c,e,gin,q,r,t v, X, aa(independently selected) =
Gorli;

b,d,f h,jp,s,u,wyzcc=0

bb = 1; R = -linker-Neisseria protein.

FIG. 441

Yeast expressed M-antigen.

a-p, z, cc=0;

q-y, aa (independently selected)=0to 1,

bb =1; R (branched or linear) = Man, oligomannose;
GalNAc = Man.

2. Galactosyltransferase,

l 1. Endoglycanase
UDP-Gal-linker-Neisseria protein

a-p, r-z, bb =0;
g, aa, cc (independently selected)= 0 or 1;
R’ = -Gal-linker-Neisseria protein.

FIG. 44J
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Yeast expressed M-antigen.

a-p, z, cc =0,

q-y, aa (independently selected)=0to 1; bb=1;
R (branched or linear) = Man, oligomannose;
GalNAc = Man,

1. mannosidases

2. GNT 1 & 2, UDP-GIcNAc

3. UDP-Gal, Galactosyltransferase,
4. CMP-SA, sialyltransferase

a,c,egj,1,q,1, t, aa (independently selected) =0 or 1;
b, d, f,h, k, m-p, s,u-z,cc=0; bb=1

FIG. 44K
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—

H,N COOH

J

T

(Fuc), 4 o ([G1cNAc-(Gal),] - (Sia)y- ®), )
Ai——GllcNAc -GlcNAc-Man ([GleNAc-(Gal) ;- (S Ta)k -®),),
- Nyog” ([GloNAC-(Gal) ]~ (Sia) - R), )

R, X ([GIcNAC-(Gal)g),- (Sia),- ®R),)

&

u

N

.

a-d, i, r-u (independently selected)=0 or 1.

e-h (independently selected) = 0 to 4.

j-m (independently selected)=0 or 1.
n,v-y=0; z=0or;

R =modifying group, mannose, oligo-mannose;
R’ =H, glycosyl residue, modifying group,
glycoconjugate.

FIG. 45A
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CHO, BHK, 293 cells, Vero expressed Growth
Hormone.

a-m, r-u (independently selected) =0 or 1;
n=0; v.y=0;z=1.

l 1. Sialidase

2. CMP-SA-PEG, ST3Gal3

a-m, r-u (independently selected) = 0 or 1;
v-y (independently selected) =1,

when j-m (independently selected) is 1;
n=0; R=PEG; z=1.

FIG. 45B

Insect cell expressed growth hormone.
a-h, j-n, s-y=0; ,
1, r (independently selected)=0o0r 1; z=1.

l 1. GNT’s 1&2, UDP-GIcNAc-PEG

a-d, f, h, j-n,s,u, w,y=0;
e, g 1, 1, t, v, X (independently selected)=0 or 1;
v, X (independently selected) =1,
when e, g (independently selected) is 1;
z=1; R=PEG.

FIG. 45C
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Yeast expressed growth hormone.,

a-n=0; r-y (independently selected) =0 to 1;
z=1;

R (branched or linear) = Man, oligomannose or
polysaccharide.

1. Endo-H
2. Galactosyltransferase, UDP-Gal-PEG

a-m, r-z=0; n =1; R’=-Gal-PEG.

FIG. 45D
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v mucin peptide
H,N Y RN COOH
A
B
y-mucin peptide - |
iy PP
HN oo COOH
A
B
mucin peptide
H_‘:*_\ymfcgz peptide
H,N * ..... + ..... COOH
B B
(Sia),
B «|-CalNAc-(Gal),-(Sia), - (R)J
]

a-c, e (independently selected)=0 or 1;
d=0;
R = modifying group, mannose, oligo-
mannose.

FIG. 45E
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CHO, BHK, 293 cells, Vero expressed growth
hormone-mucin fusion protein.
a-c, ¢ (independently selected)=0or 1; d=0

1. Sialidase
2. CMP-SA-PEG, ST3Gall

a-d, ¢ (independently selected) =0 or 1;
R =PEG.

FIG. 45F

Insect cell expressed Growth Hormone-mucin
fusion protein.

a, ¢ (independently selected) =0 or 1;
b,c,d=0.

l 1. Galactosyltransferase, UDP-Gal-PEG

a, d, ¢ (independently selected)=0or 1;
b, c=0; R=PEG.

FIG. 45G

PCT/US02/32263

10 AUG 2008



10 AUG 2005

WO 03/031464 PCT/US02/32263

210/345

E. coli expressed growth hormone-mucin
fusion protein.
a-e =0,

1. GaINAc Transferase, UDP-GalNAc
2. CMP-SA-PEG, sialyltransferase

¢, d, e (independenily selected) =0 or 1;
a, b=0; R=PEG.

FIG. 45H

E. coli expressed growth hormone-mucin fusion
protein.
a-e,n=0,

1. GalNAc Transferase,
UDP-GalNAc-PEG

d, ¢ (independently selected) =0 or 1;
a-c,n =0; R =PEG.

FIG. 451
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1

E. coli expressed growth hormone-mucin fusion
protein.
a-e,n=0,

1. GalNAc Transferase,
UDP-GalNAc-linker-SA-CMP

2. ST3Gal3, asialo-transferrin

3. CMP-SA, ST3Gal3

d, e (independently selected) =0 or 1,
a-c, n = 0; R = linker-transferrin.

FIG. 45J

E. coli expressed growth hormone

(N)—no mugcin peptide.
a-e,n=0,

1. NHS-CO-linker-SA-CMP
2. ST3Gal3, asialo-transferrin
3. CMP-SA, ST3Gal3

a-e = 0;n=1; R’= linker-transferrin.

FIG. 45K
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N AN

Multiple A,B /¥ +— Multiple A,B

AN

A A

~
) | . ([GleNAc~(Gal),J,- (Sia);- (R), ]
A « -GliNAgchAc-Man "N ([GleNAC(Gal)y] - Sia)y- (),

1 \Man/[[GIcNAc-(Gal)c]g- (Sia),- (R), ),
N -
®), | (GlNAg),, ([GleNAc-Gal;- (Sia)y- R),).
\ \_ J
(Sia),
B -GAINAc-(Gal)m-(Sia)p-u(R)m] q

T

i

N

a-d, i-m, q-u, w, z, nn, ww, zz (independently selected) =0 or 1.
e-h (independently selected) =0 to 4. :

n, v-y =0;

R =modifying group, mannose, oligo-mannose;

R’ =H, glycosyl residue, modifying group, glycoconjugate.

FIG. 46A
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CHO, BHK, 293 cells, Vero or transgenic animals
expressed TNF Receptor IgG Fusion.

a-m, 0-u, aa (independently selected) =0 or 1;

n=1; v-z=0.

1. CMP-SA, ST3Gall
l 2. galactosyltransferase, UPD-Gal
3. CMP-SA-PEG, ST3Gal3

a-m, 0-u, v-y, aa (independently selected) =0 or 1;
n=1; z=0; R=PEG.

FIG. 46B

CHO, BHK, 293 cells, Vero expressed

TNF Receptor IgG Fusion.
a-m, o-u, aa (independently selected) =0 or 1;
n=1; v-z=0,

l 1. sialidase
2. CMP-SA-PEG, ST3Gall

a-i, p-u, z, aa (independently selected) =0 or 1;
n=1; o,j-m, v-y=0; R=PEG.

FIG. 46C
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CHO, BHK, 293 cells, Verc expressed

TNF Receptor IgG Fusion.
a-m, 0-1, aa (independently selected) =0 or 1;
n=1; vz=0.

l 1. galactosyltransferase, UPD-Gal-PEG

a-m, o-1, v-y, aa (independently selected) =0 or 1;
n=1; z=0; R=PEG.

FIG. 46D

CHO, BHK, 293 cells, Vero or transgenic animals
expressed TNF Receptor IgG Fusion.

a-m, 0-u, aa (independently selected) =0 or 1;

n=1; vz=0.

1. CMP-SA, ST3Gail
2. galactosyltransferase, UPD-Gal-PEG

a-m, o0-u, v-y, aa (independently selected) =0 or 1;
n=1; z=0; R=PEG.

FIG. 46E
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CHO, BHK, 293 cells, Vero or transgenic animals
expressed TNF Receptor IgG Fusion.

a-m, 0-u, aa (independently selected)=0or 1;

n=1; vz=0.

l 1. CMP-SA-levulinate, ST3Gall
2. H)N,-PEG

a-m, 0-u, v-y, aa (independently selected) =0 or 1;
n=1; z=0; R=PEG.

FIG. 46F

CHO, BHK, 293 cells, Vero expressed

TNF Receptor IgG Fusion.
a-m, 0-1, aa (independently selected) =0 or 1;
n=1; v-z=0.

l 1. CMP-SA-PEG, o2,8-ST

a-i, 0, g-u, v-z, aa {independently selected) = 0 or 1;
n=1; j~m, p (independently selected) = 0 to 2;
v-z (independently selected) = 1,

when j-m, p (independently selected) is 2;
R =PEG.

FIG. 46G
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Z

~ R
/' P [[GICNAC'(Gal)a]e- (Sla') - (R)v ]\
(Fuc); an A .
/M ~([GleNAc-(Gal),);- (Sia), - (R),, ). \
[

A<<-GllcNAc-GlcNAc-Man .

3 \Ma1< [GleNAc-(Gal),J,- (Sia)- R), ),
® 9 ([GleNAc-Ga ], Sia). ®),), )
\_ q

\

a-d, i, 1, g-u (independently selected) =0 or 1.

e-h (independently selected) = 0 to 4.

j-k (independently selected) =0 or 1.

M=0to 20,

n,v-y=0; z=0orl;

R = polymer, toxin, radicisotope-complex, drug, mannose,
oligo-mannose.

R’ = H, glycosyl residue, modifying group, glycoconjugate.

FIG. 47A
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a, ¢, 1 {independently selected)=0 or 1;
e, gr,t=1; b,d,f h j-m,n,s vy=0;
gq,z=1.

CHO, BHK, 293 cells, Vero expressed Herceptin.

1. galactosyltransferase, UPD-Gal
2. CMP-SA-toxin, ST3Gal3

a, ¢, i, j, 1 (independently selected)=0 or 1;
e, g1, t=1; R="toxin;
fsh)k31nsn2 S,ll'y=0; q,2= 13
v-y (independently selected) =51,
when j, 1 (independently selected) is 1.

FIG. 47B

CHO, BHK, 293 cells, Vero or fungal expressed
Herceptin.

a, ¢, i (independently selected)=0or 1;

e, g1,t=1; b,d,£fhj-mn,s uy=0;
g,z=1.

1. galactosyltransferase,
UPD-Gal-Toxin

a, ¢, i (independently selected) =0 or 1;

e, gr,t=1; f,h, j-m,n,s, uvy=0;

q, z=1; v-y (independently selected) = 1,
when a, ¢ (independently selected) is 1;

R = toxin.

FIG. 47C
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Fungi expressed Herceptin.
e, g, i, 1, t (independently selected) =0 or 1;
a-d, f,h,jmns,uy=0; qz=1.

2. Galactosyliransferase, UDP-Gal

l 1. Endo-H
3.. CMP-SA-radioisotope complex, ST3Gal3

a-m, 1-z=0; g,n =1;
R’ = -Gal-Sia-radioisotope complex.

FIG. 47D
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N

(Fuc),
A <« 3 GlcNAc

(R, )‘n

/‘

-

. )
-GlcNAc-Man \[[G1°NAC'(Ga1)b]f“ (Sia), - (R)w]
)

219/345
A A
\ e
~

([GleNAC-(Gal),],- (Sia) - (), )\

\M o
(GleNAc), M ([GleNAc-(Gal), ;- (Sia),- (R), Y,

-4

([GleNAc-(Gal)],- (Sia), - (R), ]

a-d, i, p-u, (independently selected) = 0 or 1.

e-h (independently selected) = 0 to 4.

j~m (independently selected)=0or 1.

n,v-y=0; z=0orl;

R = polymer, toxin, radioisotope-complex, drug, mannose,
oligo-mannose.

R’ =H, glycosyl residue, modifying group, glycoconjugate.

FIG. 48A
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CHO, BHK, 293 cells, Vero expressed Synagis.
a, ¢, i (independently selected) = 0 or 1;

e g1t=1;

b,d, f,hjmn,suy=0; q z=1.

1. galactosyltransferase, UPD-Gal
2. CMP-SA-PEG, ST3Gal3

a, ¢, 1, j, w, (independently selected) =0 or 1,

e, grt=1 fhkmn,suy=0

q, z=1; v-y (independently selected) = 1,
when j, 1 (independently selected) is 1;

R =PEG. .

FIG. 48B

'CHO, BHK, 293 cells, Vero or fungal expressed
Synagis.
a, ¢, 1 (independently selected)=0 or 1;
e, g, r,t=1; b,d, £ h, j-m, n, s, u-y=0;
g, z=1.

1. galactosyliransferase,
UPD-Gal-PEG

a, ¢, i, w (independently selected) =0 or ;

e g t= 1: fshaj'ma n, s, u-y = 0;

g, z=1; v-y (independently selected) = 1,
when a, ¢ (independently selected) is 1;

R =PEG.

FIG. 48C
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Fungi expressed Synagis.
e, g, 1, 1, t (independently selected) =0 or 1;
a-d, f, h,j-m,n, s, u-y=0; g, z=1.

2. Galactosyltransferase, UDP-Gal

1. Endo-H
3.. CMP-SA-PEG, ST3Gal3

a-m, r-z=0: q,n =1; R’=-Gal-Sia-PEG.

FIG. 48D
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A A
4 N
) 4 ([GleNAc-(Gal), - (Sia); - ®), ]
A < JGIONACIGIcNAc-Man NGl Ga - (Sie), - B, ),
{ \ \M  ([GleNAc-(Gal)],- (Sia)y- (), ), | (~
(R L [[GlcNAc-(Gal)d]h— (Sia),- (R)y]yz
h. A

a-d, i, g-u, w (independently selected) =0 or 1.
e~h (independently selected) = 0 to 6.
j-m (independently selected) = 0 to 20.

n, v-y =0,

z=0orl;

R = polymer, toxin, radioisotope-complex, drug, mannose,
oligo-mannose.
R’ =H, glycosyl residue, modifying group, glycoconjugate.

FIG. 49A
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CHO, BHK, 293 cells, Vero expressed Remicade.
a, ¢, 1 (independently selected) =0 or 1;

e, gnt=1; b, d, f, h, j-m, n, 8, u-y =0;

g z=1

1. galactosyltransferase, UPD-Gal
2. CMP-SA-PEG, ST3Gal3

a, ¢, 1, j, 1 (independently selected) =0 or 1;
e, g r,t=1; fhkmn,suy=0;
g, z=1; v-y (independently selected) =1,
when j, 1 (independently selected) is 1;
R =PEG.

FIG. 49B

CHO, BHK, 293 cells, Vero or fungal expressed
Remicade.

a, ¢, 1 (independently selected) =0 or 1;
e,g,r,t=1; b,d, £ hjmn, s uy=0

g, z=1.

1. galactosyltransferase,
UPD-Gal-PEG

a, ¢, 1 (independently selected) =0 or 1,

e, gL t=1; £ h j-mn,suy=0;

q, z=1; v-y (independently selected) = 1,
when a, ¢ (independently selected) is 1;

R =PEG.

FIG. 49C
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Fungi expressed Remicade.
e, g, 1, I, t (independently selected) =0 or 1;
a-d, f,h, j-m,n,s,u-y=0; q,z=1.

2. Galactosyltransferase, UDP-Gal

l 1. Endo-H
3.. CMP-SA-radioisotope complex, ST3Gal3

a-m,r-z=0; q,n =1;
R’ = -Gal-Sia-radioisotope complex.

FIG. 49D
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A
HN i COOH
H,N i COOH
( 2
(Fuo), e ([GleNAc-(Gal),],- (Sia); - ®), I

|
A <« < GleNActGIcNAc-Man

®), pY

-

([GIeNAc-(Gal) - (Sia)y- (), ), | -
_ ([GleNAc-(Gal) - (Sia),- (R), ),
“a

)
AP ([GLeNA-(Gal) - (Sia), - ®),,
)
)

Ay

a~d, 1, g-u (independently selected) =0 or 1.

e-h (independently selected) = 0 to 4.

j-m (independently selected) =0 or 1.
n,v-y=0; z=0orl;

R = modifying group, mannose, oligo-mannose;
R’ =H, glycosyl residue, modifying group,
glycoconjugate.

FIG. 50A
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CHO, BHK, 293 cells, Vero expressed Reopro.
a-m, r-u (independently selected) =0 or 1;
n=0; vvy=0;z=1.

1. Sialidase
2. CMP-SA-PEG, ST3Gal3

a-m, r-u (independently selected) =0 or 1;
v-y (independently selected) = 1,

when j-m (independently selected) is 1;
n=0; R=PEG; z=1.

FIG. 50B

Insect cell expressed Reopro.

a-h, j-n, s-y =0; i, r (independently selected) =0 or 1;
z=1,

l 1. GNT’s 1&2, UDP-GIcNAc-PEG

a'd: f: h’j'ns 5 W, wW,y= 0;
e, g 1, 1, t, v, x (independently selected) = 0 or 1;
v, X (independently selected) = 1,
when e, g (independently selected) is 1;
z=1; R=PEG.

FIG

.50C
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Yeast expressed Reopro.
a-n=0; r-y (independently selected)=0to 1;
z=1;
R (branched or linear) = Man, oligomannose or
polysaccharide.

1. Endo-H

2. Galactosyltransferase, UDP-Gal-PEG

a-m, r-z=0; n =1; R’ =-Gal-PEG.

FIG. 50D
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. in peptid
l_i___.‘,.muczn peptide
H,N +---COOH

B

.- mucin peptide
HN - COOH

mucin peptide
----- v P mgcgz peptide

F e X s
HzN ............. COOH

(Sia),
B «|-GalNAc-(Gal) (Sia), - (R)J

a-c, e (independently selected) =0 or 1;
d=0; R=polymer

FIG. 50E
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CHO, BHK, 293 cells, Vero expressed
Reopro-mucin fusion protein.
a-c, e (independently selected)=0or1; d=0

1. Sialidase
2. CMP-SA-PEG, ST3Gall

a-d, e (independently selected) =0 or 1; R = PEG.

FIG. 50F

Insect cell expressed Reopro-mucin fusion protein.
a, e (independently selected)=0or 1; b,c,d=0.

l 1. Galactosyltransferase, UDP-Gal-PEG

a, d, e (independently selected) =0 or 1;
b,c=0; R=PEG.

FIG. 50G
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E. coli expressed Reopro-mucin fusion protein.
a~e=0.

1. GalNAc Transferase, UDP-GalNAc
2. CMP-SA-PEG, sialyltransferase

¢, d, e (independently selected) =0 or 1;
a, b=0; R=PEG,

FIG. 50H
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H,N. y COOH
B
H,N ry COOH
C
(Sia),
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C+®),

a-c, e (independently selected)=0 or 1;
d=0; R =polymer, linker.

FIG. 501
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E. coli expressed Reopro-mucin fusion protein.
a-e,n=20.

1. GalNAc Transferase,
UDP-GaINAc-PEG

d, e (independently selected) =0 or 1;
a-c,n=0; R =PEG.

FIG. 50J

E. coli expressed Reopro-mucin fusion protein.
a-e,n=0.

1. GalNAc Transferase,
UDP-GalNAgc-linker-SA-CMP

2. ST3Gal3, asialo-transferrin

3. CMP-SA, ST3Gal3

d, e (independently selected)=0 or 1;
a-¢, n = 0; R = linker-transferrin.

FIG. 50K
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E. coli cxpréssed Reopro(N)—no mucin peptide.
a-e,n=90.

1. NHS-CO-linker-SA-CMP
2. ST3Gal3, asialo-transferrin -
3. CMP-SA, ST3Gal3

a-e=0; n=1; R’ = linker-transferrin,

FIG. 50L
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T
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[GleNAc-(Gal), ;- (Sia),,- (R),)
L szq

a-~d, i, g-u (independently selected) =0 or 1.

e-h (independently selected) = 0 to 4.

j-m (independently selected) =0 or 1.

n, v-y =0; z=0or 1; R =polymer, toxin, radicisotope-
complex, drug, glycoconjugate.

R’ =H, sugar, glycoconjugate.

FIG. 51A
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CHO, BHK, 293 cells, Vero or transgenic animal
expressed Rituxan.

a, ¢, i (independently selected) =0 or 1;
e,g,t=1, b,d fhjmn,suy=0; gz=1

1. galactosyltransferase, UPD-Gal
2. CMP-SA-toxin, ST3Gal3

a, ¢, 1, j, 1 (independently selected) = 0 or 1;
e grt=1;
f,hkmnsuy=0; gz=1;
v-y (independently selected) = 1,

when j, 1 (independently selected) is 1;
R = toxin.

FIG. 51B

CHO, BHK, 293 cells, Vero or fungal expressed
Rituxan.

a,c, ¢, g, i, 1, t(independently selected) =0 or 1;
bs d., f, h,j"ﬂl, n, s, u-y = 0; 9, z= 1.

1. galactosyltransferase,
UPD-Gal-drug

a, ¢, 1 (independently selected) =0 or 1;
e8I, t= ]-; fs hsj"ms n, s, u'Y"'_"O; 4,z 1;
v-y (independently selected) = 1,

when a, ¢ (independently selected) is 1;
R = toxin.

FIG. 51C
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Fungi expressed Rituxan.
e, g, 1, 1, t (independently selected) =0 or 1;
a-d, f,h,j-m,n, 5, u-y=0; q,z=1,

2. Galactosyltransferase, UDP-Gal

l 1. Endo-H
3. CMP-SA-radioisotope complex, ST3Gal3

a-m,r-z=0; q,n =1;
R’ = -Gal-Sia-radioisotope complex.

FIG. 51D
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r - ~
Fuo), ([GleNAc-(Gal), - (Sia);- ®), ) )
A <« JGIcNACIGIcNAc-Man /NG Ga - (i (), )
< | \M ~([GleNAc-(Gal) J,- (Sia);- (R), ), >
B "N ([GlcNAc-(Gan,- Sia),: (R)y]y
. ZJg

a-d, 1, g-u (independently selected) = 0 or 1.

e-h (independently selected) = 0 to 4.

j-m (independently selected) = 0 or 1.

n,v-y=0; z=0orl;

R = polymer, toxin, radioisotope-complex, drug,
glycoconjugate, mannose, oligo-mannose.

R’ =H, glycosyl residue, modifying group, glycoconjugate.

FIG. 51E
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CHO, BHK, 293 cells, Vero or transgenic animal
expressed Rituxan.

a, ¢, 1 (independently selected) =0 or 1;

e, g1,t=1; b,d fhjmmn,suvy=0

gz=1.

1. galactosyltransferase, UPD-Gal
2. CMP-SA-PEG, ST3Gal3

a, ¢, 1, j, 1 (independently selected) =0 or 1;

e, g, t=1; f,hkmn,suy=0;

q, z= 1; v-y (independently selected) = 1,
when j, | (independently selected) is 1;

R=PEG.

FIG. 51F

Fungi, yeast or CHO expressed Rituxan.

e, g, i, 1,1, v, x (independently selected) =0 or 1;
a-d, f, b, j-m,n,8,u, w,y=0; q,z=1;

R (independently selected) = mannose, oligomannose,
polymannose.

2. GNT-LII, UDP-GlcNAc

l 1. mannosidases (alpha and beta)
3. Galactosyltransferase, UDP-Gal-radioisotope

a-m,r-z=0; q,n =1;
R’ = -Gal-radioisotope complex.

FIG. 51G
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FIG. 52A

ACCCCCCTGGGCCCTGCCAGCTCCCTGCCCCAGAGCTTCCTGCTCAAT
GCTTAGAGCAAGTGAGGAAGATCCAGGGCGATGGCGCAGCGCTCCAG
GAGAAGCTGTGTGCCACCTACAAGCTGTGCCACCCCGAGGAGCTGGT
GCTGCTCGGACACTCTCTGGGCATCCCCTGGGCTCCCCTGAGCAGCTG
CCCCAGCCAGGCCCTGCAGCTGGCAGGCTGCTTGAGCCAACTCCATA
GCGGCCTTTTCCTCTACCAGGGGCTCCTGCAGGCCCTGGAAGGGATCT
CCCCCGAGTTGGGTCCCACCTTGGACACACTGCAGCTGGACGTCGCCG
ACTTTGCCACCACCATCTGGCAGCAGATGGAAGAACTGGGAATGGCC
CCTGCCCTGCAGCCCACCCAGGGTGCCATGCCGGCCTTCGCCTCTGCT
TTCCAGCGCCGGGCAGGAGGGGTCCTGGTTGCCTCCCATCTGCAGAG
CTTCCTGGAGGTGTCGTACCGCGTTCTACGCCACCTTGCCCAGCCCTG
A

FIG. 52B

Thr Pro Leu Gly Pro Ala Ser Ser Leu Pro Gln Ser Phe Leu Leu Lys Cys Leu Glu
Gln Val Arg Lys Ile Gln Gly Asp Gly Ala Ala Leu GIn Glu Lys Len Cys Ala Thr
Tyr Lys Leu Cys His Pro Glu Glu Leu Val Leu Leu Gly His Ser Leu Gly Ile Pro
Trp Ala Pro Leu Ser Ser Cys Pro Ser Gln Ala Leu Gln Leu Ala Gly Cys Leu Ser
Gln Leu His Ser Gly Leu Phe Leu Tyr Gln Gly Leu Leu Gln Ala Leu Glu Gly Ile
Ser Pro Glu Leu Gly Pro Thr Leu Asp Thr Leu Gln Leu Asp Val Ala Asp Phe
Ala Thr Thr Ile Trp Gln Gin Met Glu Glu Leu Gly Met Ala Pro Ala Leu Gin Pro
Thr Gin Gly Ala Met Pro Ala Phe Ala Ser Ala Phe Gln Arg Arg Ala Gly Gly Val
Leu Val Ala Ser His Leu Gln Ser Phe Leu Glu Val Ser Tyr Arg Val Leu Arg His
Leu Ala Gln Pro
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FIG. 53A

GCGCCTCTTATGTACCCACAAAAATCTATTTTCAAAAAAGTTGCTCTA
AGAATATAGTTATCAAGTTAAGTAAAATGTCAATAGCCTTTTAATTTA
ATTTTTAATTGTTTTATCATTCTTTGCAATAATAAAACATTAACTTTAT
ACTTTTTAATTTAATGTATAGAATAGAGATATACATAGGATATGTAAA
TAGATACACAGTGTATATGTGATTAAAATATAATGGGAGATTCAATC
AGAAAAAAGTTTCTAAAAAGGCTCTGGGGTAAAAGAGGAAGGAAAC
AATAATGAAAAAAATGTGGTGAGAAAAACAGCTGAAAACCCATGTA
AAGAGTGTATAAAGAAAGCAAAAAGAGAAGTAGAAAGTAACACAGG
GGCATTTGGAAAATGTAAACGAGTATGTTCCCTATTTAAGGCTAGGC
ACAAAGCAAGGTCTTCAGAGAACCTGGAGCCTAAGGTTTAGGCTCAC
CCATTTCAACCAGTCTAGCAGCATCTGCAACATCTACAATGGCCTTGA
CCTTTGCTTTACTGGTGGCCCTCCTGGTGCTCAGCTGCAAGTCAAGCT
GCTCTGTGGGCTGTGATCTGCCTCAAACCCACAGCCTGGGTAGCAGG
AGGACCTTGATGCTCCTGGCACAGATGAGGAGAATCTCTCTTTTCTCC
TGCTTGAAGGACAGACATGACTTTGGATTTCCCCAGGAGGAGTTTGG
CAACCAGTTCCAAAAGGCTGAAACCATCCCTGTCCTCCATGAGATGA
TCCAGCAGATCTTCAATCTCTTCAGCACAAAGGACTCATCTGCTGCTT
GGGATGAGACCCTCCTAGACAAATTCTACACTGAACTCTACCAGCAG
CTGAATGACCTGGAAGCCTGTGTGATACAGGGGGTGGGGGTGACAGA
GACTCCCCTGATGAAGGAGGACTCCATTCTGGCTGTGAGGAAATACT
TCCAAAGAATCACTCTCTATCTGAAAGAGAAGAAATACAGCCCTTGT
GCCTGGGAGGTTGTCAGAGCAGAAATCATGAGATCTTTTTCTTTGTCA
ACAAACTTGCAAGAAAGTTTAAGAAGTAAGGAATGAAAACTGGTTCA
ACATGGAAATGATTTTCATTGATTCGTATGCCAGCTCACCTTTTTATG
ATCTGCCATTTCAAAGACTCATGTTTCTGCTATGACCATGACACGATT
TAAATCTTTTCAAATGTTTTTAGGAGTATTAATCAACATTGTATTCAG
CTCTTAAGGCACTAGTCCCTTACAGAGGACCATGCTGACTGATCCATT
ATCTATTTAAATATTTTTAAAATATTATTTATTTAACTATTTATAAAAC
AACTTATTTTTGTICATATTATGTCATGTGCACCTTTGCACAGTGGTTA
ATGTAATAAAATGTGTTCTTTGTATTTGGTAAATTTATTTTGTGTTGTT
CATTGAACTTTTGCTATGGAACTTTTGTACTTGTTTATTCTTTAAAATG
AAATTCCAAGCCTAATTGTGCAACCTGATTACAGAATAACTGGTACA
CTTCATTTGTCCATCAATATTATATTCAAGATATAAGTAAAAATAAAC
TTTCTGTAAACCAAGTTGTATGTIGTACTCAAGATAACAGGGTGAACC
TAACAAATACAATTCTGCTCTCTTGTGTATTTGATTTTTGTATGAAAA
AAACTAAAAATGGTAATCATACTTAATTATCAGTTATGGTAAATGGT
ATGAAGAGAAGAAGGAACG
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FIG. 53B

Met Ala Leu Thr Phe Ala Leu Leu Val Ala Leu Leu Val Leu Ser Cys Lys Ser
Ser Cys Ser Val Gly Cys Asp Leu Pro Gln Thr His Ser Leu Gly Ser Arg Arg Thr
Leu Met Leu Leu Ala Gin Met Arg Arg He Ser Leu Phe Ser Cys Leu Lys Asp
Arg His Asp Phe Gly Phe Pro Gin Glu Glu Phe Gly Asn GIn Phe Gln Lys Ala
Ghiu Thr Ile Pro Val Leu His Glu Met Ile Gln GIn Ile Phe Asn Leu Phe Ser Thr
Lys Asp Ser Ser Ala Ala Trp Asp Glu Thr Leu Leu Asp Lys Phe Tyr Thr Glu
Leu Tyr GIn Gln Leu Asn Asp Leu Glu Ala Cys Val Ile Gln Gly Val Gly Val
Thr Glu Thr Pro Leu Met Lys Glu Asp Ser Ile Leu Ala Val Arg Lys Tyr Phe
Gln Arg Ile Thr Leu Tyr Leu Lys Glu Lys Lys Tyr Ser Pro Cys Ala Trp Glu Val
Val Arg Ala Glu Ile Met Arg Ser Phe Ser Leu Ser Thr Asn Leu Gln Glu Ser Leu
Arg Ser Lys Glu
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FIG. 54A

ATGACCAACAAGTGTCTCCTCCAAATTGCTCTCCTGTTGTGCTTCTCC
ACTACAGCTCTTTCCATGAGCTACAACTTGCTTGGATTCCTACAAAGA
AGCAGCAATTTTCAGTGTCAGAAGCTCCTGTGGCAATTGAATGGGAG
GCTTGAATATTGCCTCAAGGACAGGATGAACTTTGACATCCCTGAGG
AGATTAAGCAGCTGCAGCAGTTCCAGAAGGAGGACGCCGCATTGACC
ATCTATGAGATGCTCCAGAACATCTTTGCTATTTTCAGACAAGATTCA
TCTAGCACTGGCTGGAATGAGACTATTGTTGAGAACCTCCTGGCTAA
TGTCTATCATCAGATAAACCATCTGAAGACAGTCCTGGAAGAAAAAC
TGGAGAAAGAAGATTTTACCAGGGGAAAACTCATGAGCAGTCTGCAC
CTGAAAAGATATTATGGGAGGATTCTGCATTACCTGAAGGCCAAGGA
GTACAGTCACTGTGCCTGGACCATAGTCAGAGTGGAAATCCTAAGGA
ACTTTTACTTCATTAACAGACTTACAGGTTACCTCCGAAACTGAAGAT
CTCCTAGCCTGTCCCTCTGGGACTGGACAATTGCTTCAAGCATTCTTC
AACCAGCAGATGCTGTTTAAGTGACTGATGGCTAATGTACTGCAAAT
GAAAGGACACTAGAAGATTTTGAAATTTTTATTAAATTATGAGTTATT
TTTATTTAT TTAAATTTTATTTTGGAAAATAAATTATTTTTGGTGC

FIG. 54B

Met Thr Asn Lys Cys Leu Leu Gln Ile Ala Leu Leu Leu Cys Phe Ser Thr Thr Ala
Leu Ser Met Ser Tyr Asn Leu Leu Gly Phe Leu Gln Arg Ser Ser Asn Phe Gin
Cys Gln Lys Leu Leu Trp Gln Leu Asn Gly ArgLeu Glu Tyr Cys Leu Lys Asp
Arg Met Asn Phe Asp Ile Pro Glu Glu Ile Lys Gln Leu Gin Gln Phe Gin Lys Glu
Asp Ala Ala Leu Thr Ile Tyr Glu Met Leu Gln Asn Ile Phe Ala Ile Phe Arg Gin
Asp Ser Ser Ser Thr Gly Trp Asn Glu Thr Ile Val Glu Asn Leu Leu Ala Asn Val
Tyr His Gln Ile Asn His Leu Lys Thr Val Leu Glu Glu Lys Leu Glu Lys Glu Asp
Phe Thr Arg Gly Lys Leu Met Ser Ser Leu His Leu Lys Arg Tyr Tyr Gly Arg Ile
Leu His Tyr Leu Lys Ala Lys Glu Tyr Ser His Cys Ala Trp Thr Ile Val Arg Val
Glu Ile Leu Arg Asn Phe Tyr Phe lle Asn Arg Leu Thr Gly Tyr Len Arg Asn
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FIG. 55A

ATGGTCTCCCAGGCCCTCAGGCTCCTCTGCCTTCTGCTTGGGCTTCAG
GGCTGCCTGGCTGCAGTCTTCGTAACCCAGGAGGAAGCCCACGGCGT
CCTGCACCGGCGCCGGCGCGCCAACGCGTTCCTGGAGGAGCTGCGGC
CGGGCTCCCTGGAGAGGGAGTGCAAGGAGGAGCAGTGCTCCTTCGA
GGAGGCCCGGGAGATCTTCAAGGACGCGGAGAGGACGAAGCTGTTC
TGGATTTCTTACAGTGATGGGGACCAGTGTGCCTCAAGTCCATGCCA
GAATGGGGGCTCCTGCAAGGACCAGCTCCAGTCCTATATCTGCTTCT
GCCTCCCTGCCTTCGAGGGCCGGAACTGTGAGACGCACAAGGATGAC
CAGCTGATCTGTGTGAACGAGAACGGCGGCTGTGAGCAGTACTGCAG
TGACCACACGGGCACCAAGCGCTCCTGTCGGTGCCACGAGGGGTACT
CTCTGCTGGCAGACGGGGTGTCCTGCACACCCACAGTTGAATATCCA
TGTGGAAAAATACCTATTCTAGAAAAAAGAAATGCCAGCAAACCCCA
AGGCCGAATTGTGGGGGGCAAGGTGTGCCCCAAAGGGGAGTGTCCA
TGGCAGGTCCTGTTGTTGGTGAATGGAGCTCAGTTGTGTGGGGGGAC
CCTGATCAACACCATCTGGGTGGTCTCCGCGGCCCACTGTTTCGACAA
AATCAAGAACTGGAGGAACCTGATCGCGGTGCTGGGCGAGCACGAC
CTCAGCGAGCACGACGGGGATGAGCAGAGCCGGCGGGTGGCGCAGG
TCATCATCCCCAGCACGTACGTCCCGGGCACCACCAACCACGACATC
GCGCTGCTCCGCCTGCACCAGCCCGTGGTCCTCACTGACCATGTGGTG
CCCCTCTGCCTGCCCGAACGGACGTTCTCTGAGAGGACGCTGGCCTTC
GTGCGCTTCTCATTGGTCAGCGGCTGGGGCCAGCTGCTGGACCGTGG
CGCCACGGCCCTGGAGCTCATGGTGCTCAACGTGCCCCGGCTGATGA
CCCAGGACTGCCTGCAGCAGTCACGGAAGGTGGGAGACTCCCCAAAT
ATCACGGAGTACATGTTCTGTGCCGGCTACTCGGATGGCAGCAAGGA
CTCCTGCAAGGGGGACAGTGGAGGCCCACATGCCACCCACTACCGGG
GCACGTGGTACCTGACGGGCATCGTCAGCTGGGGCCAGGGCTGCGCA
ACCGTGGGCCACTTTGGGGTGTACACCAGGGTCTCCCAGTACATCGA
GTGGCTGCAAAAGCTCATGCGCTCAGAGCCACGCCCAGGAGTCCTCC
TGCGAGCCCCATTTCCC
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FIG. 55B

Met Val Ser Gln Ala Leu Arg Leu Leu Cys Leu Leu Leu Gly Leu Gln Gly Cys
Leu Ala Ala Val Phe Val Thr Gln Glu Glu Ala His Gly Val Leu His Arg Arg Arg
Arg Ala Asn Ala Phe Leu Glu Glu Leu Arg Pro Gly Ser Leu Glu Arg Glu Cys
Lys Glu Glu Gln Cys Ser Phe Glu Glu Ala Arg Glu Ile Phe Lys Asp Ala Glu Arg
Thr Lys Leu Phe Trp Ile Ser Tyr Ser Asp Gly Asp GIn Cys Ala Ser Ser Pro Cys
Gln Asn Gly Gly Ser Cys Lys Asp Gln Leu Gln Ser Tyr Ile Cys Phe Cys Leu Pro
Ala Phe Glu Gly Arg Asn Cys Glu Thr His Lys Asp Asp Gln Leu Ile Cys Val -
Asn Glu Asn Gly Gly Cys Glu GlIn Tyr Cys Ser Asp His Thr Gly Thr Lys Arg
Ser Cys Arg Cys His Glu Gly Tyr Ser Leu Leu Ala Asp Gly Val Ser Cys Thr Pro
Thr Val Glu Tyr Pro Cys Gly Lys Ile Pro Ile Leu Glu Lys Arg Asn Ala Ser Lys
Pro Gln Gly Arg Ile Val Gly Gly Lys Val Cys Pro Lys Gly Glu Cys Pro Trp Gln
Val Leu Leu Leu Val Asn Gly Ala Gln Leu Cys Gly Gly Thr Leu Ile Asn Thr Ile
Trp Val Val Ser Ala Ala His Cys Phe Asp Lys Ile Lys Asn Trp Arg Asn Leu lle
Ala Val Leu Gly Glu His Asp Leu Ser Glu His Asp Gly Asp Glu Gln Ser Arg
Arg Val Ala Gln Val Ile Ile Pro Ser Thr Tyr Val Pro Gly Thr Thr Asn His Asp
Ile Ala Leu Leu Arg Leu His Gln Pro- Val Val Leu Thr Asp His Val Val Pro Leu
Cys Leu Pro Glu Arg Thr Phe Ser Glu Arg Thr Leu Ala Phe Val Arg Phe Ser
Leu Val Ser Gly Trp Gly Gln Leu Leu Asp Arg Gly Ala Thr Ala Leu Glu Leu
Met Val Leu Asn Val Pro Arg Leu Met Thr Gln Asp Cys Leu Gln Gin Ser Arg
Lys Val Gly Asp Ser Pro Asn Ile Thr Glu Tyr Met Phe Cys Ala Gly Tyr Ser Asp
Gly Ser Lys Asp Ser Cys Lys Gly Asp Ser Gly Gly Pro His Ala Thr His Tyr Arg
Gly Thr Trp Tyr Leu Thr Gly Ile Val Ser Trp Gly Gln Gly Cys Ala Thr Val Gly
His Phe Gly Val Tyr Thr Arg Val Ser Gln Tyr Ile Glu Trp Leu Gln Lys Leu Met
Arg Ser Glu Pro Arg Pro Gly Val Leu Leu Arg Ala Pro Phe Pro
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FIG. 56A

ATGCAGCGCGTGAACATGATCATGGCAGAATCACCAAGCCTCATCAC
CATCTGCCTTTTAGGATATCTACTCAGTGCTGAATGTACAGTTTTTCTT
GATCATGAAAACGCCAACAAAATTCTGAATCGGCCAAAGAGGTATAA
TTCAGGTAAATTGGAAGAGTTTGTTCAAGGGAACCTTGAGAGAGAAT
GTATGGAAGAAAAGTGTAGTTTTGAAGAACCACGAGAAGTTTTTGAA
AACACTGAAAAGACAACTGAATTTTGGAAGCAGTATGTTGATGGAGA
TCAGTGTGAGTCCAATCCATGTTTAAATGGCGGCAGTTGCAAGGATG
ACATTAATTCCTATGAATGTTGGTGTCCCTTTGGATTTGAAGGAAAGA
ACTGTGAATTAGATGTAACATGTAACATTAAGAATGGCAGATGCGAG
CAGTTTTGTAAAAATAGTGCTGATAACAAGGTGGTTTGCTCCTGTACT
GAGGGATATCGACTTGCAGAAAACCAGAAGTCCTGTGAACCAGCAGT
GCCATTTCCATGTGGAAGAGTTTCTGTTTCACAAACTTCTAAGCTCAC
CCGTGCTGAGGCTGTTTTTCCTGATGTGGACTATGTAAATCCTACTGA
AGCTGAAACCATTITGGATAACATCACTCAAGGCACCCAATCATTTA
ATGACTTCACTCGGGTTGTTGGTGGAGAAGATGCCAAACCAGGTCAA
TTCCCTTGGCAGGTTGTTTTGAATGGTAAAGTTGATGCATTCTGTGGA
GGCTCTATCGTTAATGAAAAATGGATTGTAACTGCTGCCCACTGTGTIT
GAAACTGGTGTTAAAATTACAGTTGTCGCAGGTGAACATAATATTGA
GGAGACAGAACATACAGAGCAAAAGCGAAATGTGATTCGAGCAATT
ATTCCTCACCACAACTACAATGCAGCTATTAATAAGTACAACCATGA
CATTGCCCTTCTGGAACTGGACGAACCCTTAGTGCTAAACAGCTACG
TTACACCTATTTGCATTGCTGACAAGGAATACACGAACATCTTCCTCA
AATTTGGATCTGGCTATGTAAGTGGCTGGGCAAGAGTCTTCCACAAA
GGGAGATCAGCTTTAGTTCTTCAGTACCTTAGAGTTCCACTTGTTGAC
CGAGCCACATGTCTTCGATCTACAAAGTTCACCATCTATAACAACAT
GTTCTGTGCTGGCTTCCATGAAGGAGGTAGAGATTCATGTCAAGGAG
ATAGTGGGGGACCCCATGTTACTGAAGTGGAAGGGACCAGTTTCTTA
ACTGGAATTATTAGCTGGGGTGAAGAGTGTGCAATGAAAGGCAAATA
TGGAATATATACCAAGGTATCCCGGTATGTCAACTGGATTAAGGAAA
AAACAAAGCTCACTTAATGAAAGATGGATTTCCAAGGTTAATTCATT
GGAATTGAAAATTAACAG
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FIG. 56B

Met Gln Arg Val Asn Met Ile Met Ala Glu Ser Pro Ser Leu Ile Thr Ile Cys Leu
Leu Gly Tyr Leu Leu Ser Ala Glu Cys Thr Val Phe LeuAsp His Glu Asn Ala
Asn Lys Ile Leu Asn Arg Pro Lys Arg Tyr Asn Ser Gly Lys Leu Glu Glu Phe
Val Gin Gly Asn Leu Glu Arg Glu Cys Met Glu Glu Lys Cys Ser Phe Glu Glu
Pro Arg Glu Val Phe Glu Asn Thr Glu Lys Thr Thr Glu Phe Trp Lys GIn Tyr
Val Asp Gly Asp Gln Cys Glu Ser Asn Pro Cys Leu Asn Gly Gly Ser Cys Lys
Asp Asp Ile Asn Ser Tyr Glu Cys Trp Cys Pro Phe Gly Phe Glu Gly Lys Asn
Cys Glu Leu Asp Val Thr Cys Asn Ile Lys Asn Gly Arg Cys Glu Gln Phe Cys
Lys Asn Ser Ala Asp Asn Lys Val Val Cys Ser Cys Thr Glu Gly Tyr Arg Leu
Ala Glu Asn Gln Lys Ser Cys Glu Pro Ala Val Pro Phe Pro Cys Gly Arg Val Ser
Val Ser Gln Thr Ser Lys Leu Thr Arg Ala Glu Ala Val Phe Pro Asp Val Asp Tyr
Val Asn Pro Thr Glu Ala Glu Thr Ile Leu Asp Asn Ile Thr Gln Gly Thr Gin Ser
Phe Asn Asp Phe Thr Arg Val Val Gly Gly Glu Asp Ala Lys Pro Gly Gln Phe
Pro Trp GIn Val Val Leu Asn Gly Lys Val Asp Ala Phe Cys Gly Gly Ser Ile Val
Asn Glu Lys Trp Ile Val Thr Ala Ala His Cys Val Glu Thr Gly Val Lys Ile Thr
Val Val Ala Gly Glu His Asn Ile Glu Glu Thr Glu His Thr Glu GIn Lys Arg Asn
Val Ile Arg Ala Ile e Pro His His Asn Tyr Asn Ala Ala Ile Asn Lys Tyr Asn
His Asp lle Ala Leu Leu Glu Leu Asp Glu Pro Leu Val Leu Asn Ser Tyr Val Thr
Pro Ile Cys Ile Ala Asp Lys Glu Tyr Thr Asn Ile Phe Leu Lys Phe Gly Ser Gly
Tyr Val Ser Gly Trp Ala Arg Val Phe His Lys Gly Arg Ser Ala Leu Val Leu Gin
Tyr Leu Arg Val Pro Leu Val Asp Arg Ala Thr Cys Leu Arg Ser Thr Lys Phe
Thr Ile Tyr Asn Asn Met Phe Cys Ala Gly Phe His Glu Gly Gly Arg Asp Ser
Cys Gln Gly Asp Ser Gly Gly Pro His Val Thr Glu Val Glu Gly Thr Ser Phe Leu
Thr Gly Ile Hle Ser Trp Gly Glu Glu Cys Ala Met Lys Gly Lys Tyr Gly Ile Tyr
Thr Lys Val Ser Arg Tyr Val Asn Trp Ile Lys Glu Lys Thr Lys Leu Thr
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FIG. 57A

ATGGATTACTACAGAAAATATGCAGCTATCTTTCTGGTCACATTGTCG
GTGTTTCTGCATGTTCTCCATTCCGCTCCTGATGTGCAGGATTGCCCA
GAATGCACGCTACAGGAAAACCCATTCTTCTCCCAGCCGGGTGCCCC
AATACTTCAGTGCATGGGCTGCTGCTTCTCTAGAGCATATCCCACTCC
ACTAAGGTCCAAGAAGACGATGTTGGTCCAAAAGAACGTCACCTCAG
AGTCCACTTGCTGTGTAGCTAAATCATATAACAGGGTCACAGTAATG
GGGGGTTTCAAAGTGGAGAACCACACGGCGTGCCACTGCAGTACTTG
TTATTATCACAAATCTTAAATGTTTTACCAAGTGCTGTCTTGATGACT
GCTGATTTTCTGGAATGGAAAATTAAGTTGTTTAGTGTTITATGGCTTT
GTGAGATAAAACTCTCCTTTTCCTTACCATACCACTTTGACACGCTTC
AAGGATATACTGCAGCTTTACTGCCTTCCTCCTTATCCTACAGTACAA

10 AUG 2008

TCAGCAGTCTAGTTCTTTTCATTTGGAATGAATACAGCATTAAGCTTG

TTCCACTGCAAATAAAGCCTTTTAAATCATC

FIG. 57B

Met Asp Tyr Tyr Arg Lys Tyr Ala Ala Ile Phe Leu Val Thr Leu Ser Val Phe Leu
His Vai Leu His Ser Ala Pro Asp Val Gln Asp Cys Pro Glu Cys Thr Leu Gln Glu
Asn Pro Phe Phe Ser Gln Pro Gly Ala Pro Ile Leu Gln Cys Met Gly Cys Cys Phe
Ser Arg Ala Tyr Pro Thr Pro Leu Arg Ser Lyys Lys Thr Met Leu Val Gln Lys Asn
.Val Thr Ser Glu Ser Thr Cys Cys Val Ala Lys Ser Tyr Asn Arg Val Thr Val Met
Gly Gly Phe Lys Val Glu Asn His Thr Ala Cys His Cys Ser Thr Cys Tyr Tyr His
Lys Ser
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FIG. 57C

ATGAAGACACTCCAGTTTTTCTTCCTTTTCTGTTGCTGGAAAGCAATC
TGCTGCAATAGCTGTGAGCTGACCAACATCACCATTGCAATAGAGAA
AGAAGAATGTCGTTTCTGCATAAGCATCAACACCACTTGGTGTGCTG
GCTACTGCTACACCAGGGATCTGGTGTATAAGGACCCAGCCAGGCCC
AAAATCCAGAAAACATGTACCTTCAAGGAACTGGTATATGAAACAGT
GAGAGTGCCCGGCTGTGCTCACCATGCAGATTCCTTGTATACATACCC
AGTGGCCACCCAGTGTCACTGTGGCAAGTGTGACAGCGACAGCACTG
ATTGTACTGTGCGAGGCCTGGGGCCCAGCTACTGCTCCTTTGGTGAAA
TGAAAGAATAA

FIG. 57D

Met Lys Thr Leu GIn Phe Phe Phe Leu Phe Cys Cys Trp Lys Ala Ile Cys Cys
Asn Ser Cys Glu Leu Thr Asn Ile Thr Ile Ala Ile Glu Lys Glu Glu Cys Arg Phe
Cys Ile Ser Ile Asn Thr Thr Trp Cys Ala Gly Tyr Cys Tyr Thr Arg Asp Leu Val
Tyr Lys Asp Pro Ala Arg Pro Lys Ile Gln Lys Thr Cys Thr Phe Lys Glu Leu Val
Tyr Glu Thr Val Arg Val Pro Gly Cys Ala His His Ala Asp Ser Leu Tyr Thr Tyr
Pro Val Ala Thr GIn Cys His Cys Gly Lys Cys Asp Ser Asp Ser Thr Asp Cys
Thr Val Arg Gly Leu Gly Pro Ser Tyr Cys Ser Phe Gly Giu Met Lys Glu
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FIG. 58A

CCCGGAGCCGGACCGGGGCCACCGCGCCCGCTCTGCTCCGACACCGC
GCCCCCTGGACAGCCGCCCTCTCCTCCAGGCCCGTGGGGCTGGCCCT
GCACCGCCGAGCTTCCCGGGATGAGGGCCCCCGGTGTGGTCACCCGG
CGCGCCCCAGGTCGCTGAGGGACCCCGGCCAGGCGCGGAGATGGGG
GTGCACGAATGTCCTGCCTGGCTGTGGCTTCTCCTGTCCCTGCTGTCG
CTCCCTCTGGGCCTCCCAGTCCTGGGCGCCCCACCACGCCTCATCTGT
GACAGCCGAGTCCTGGAGAGGTACCTCTTGGAGGCCAAGGAGGCCG
AGAATATCACGACGGGCTGTGCTGAACACTGCAGCTTGAATGAGAAT
ATCACTGTCCCAGACACCAAAGTTAATTTCTATGCCTGGAAGAGGAT
GGAGGTCGGGCAGCAGGCCGTAGAAGTCTGGCAGGGCCTGGCCCTG
CTGTCGGAAGCTGTCCTGCGGGGCCAGGCCCTGTTGGTCAACTCTTCC
CAGCCGTGGGAGCCCCTGCAGCTGCATGTGGATAAAGCCGTCAGTGG
CCTTCGCAGCCTCACCACTCTGCTTCGGGCTCTGCGAGCCCAGAAGG
AAGCCATCTCCCCTCCAGATGCGGCCTCAGCTGCTCCACTCCGAACA
ATCACTGCTGACACTTTCCGCAAACTCTTCCGAGTCTACTCCAATTTC
CTCCGGGGAAAGCTGAAGCTGTACACAGGGGAGGCCTGCAGGACAG
GGGACAGATGACCAGGTGTGTCCACCTGGGCATATCCACCACCTCCC
TCACCAACATTGCTTGTGCCACACCCTCCCCCGCCACTCCTGAACCCC
GTCGAGGGGCTCTCAGCTCAGCGCCAGCCTGTCCCATGGACACTCCA
GTGCCAGCAATGACATCTCAGGGGCCAGAGGAACTGTCCAGAGAGC
AACTCTGAGATCTAAGGATGTCACAGGGCCAACTTGAGGGCCCAGAG
CAGGAAGCATTCAGAGAGCAGCTTTAAACTCAGGGACAGAGCCATG
CTGGGAAGACGCCTGAGCTCACTCGGCACCCTGCAAAATTTGATGCC
AGGACACGCTTTGGAGGCGATTTACCTGTTTTCGCACCTACCATCAGG
GACAGGATGACCTGGAGAACTTAGGTGGCAAGCTGTGACTTCTCCAG
GTCTCACGGGCATGGGCACTCCCTTGGTGGCAAGAGCCCCCTTGACA
CCGGGGTGGTGGGAACCATGAAGACAGGATGGGGGCTGGCCTCTGG
CTCTCATGGGGTCCAAGTTTTGTGTATTCTTCAACCTCATTGACAAGA
ACTGAAACCACCAAAAAAAAAAAAAA
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FIG. 58B

Met Gly Val His Glu Cys Pro Ala Trp Leu Trp Leu Leu Leu Ser Leu Leu Ser
Leu Pro Leu Gly Leu Pro Val Leu Gly Ala Pro Pro Arg Leu Ile Cys Asp Ser
Arg Val Leu Glu Arg Tyr Leu Leu Glu Ala Lys Glu Ala Glu Asn Ile Thr Thr
Gly Cys Ala Glu His Cys Ser Leu Asn Glu Asn Ile Thr Val Pro Asp Thr Lys
Val Asn Phe Tyr Ala Trp Lys Arg Met Glu Val Gly Gin Gin Ala Val Glu Val
Trp Gln Gly Leu Ala Leu Leu Ser Glu Ala Val Leu Arg Gly Gln Ala Leu Leu
Val Asn Ser Ser Gln Pro Trp Glu Pro Leu Gin Leu His Val Asp Lys Ala Val Ser
Gly Leu Arg Ser Leu Thr Thr Leu Leu Arg Ala Leu Arg Ala Gln Lys Glu Ala ile
Ser Pro Pro Asp Ala Ala Ser Ala Ala Pro Leu Arg Thr Ile Thr Ala Asp Thr Phe
Arg Lys Leu Phe Arg Val Tyr Ser Asn Phe Leu Arg Gly Lys Leu Lys Leu Tyr
Thr Gly Glu Ala Cys Arg Thr Gly Asp Arg
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FIG. 59A

ATGTGGCTGCAGAGCCTGCTGCTCTTGGGCACTGTGGCCTGCAGCAT
CTCTGCACCCGCCCGCTCGCCCAGCCCCAGCACGCAGCCCTGGGAGC
ATGTGAATGCCATCCAGGAGGCCCGGCGTCTCCTGAACCTGAGTAGA
GACACTGCTGCTGAGATGAATGAAACAGTAGAAGTCATCTCAGAAAT
GTTTGACCTCCAGGAGCCGACCTGCCTACAGACCCGCCTGGAGCTGT
ACAAGCAGGGCCTGCGGGGCAGCCTCACCAAGCTCAAGGGCCCCTTG
ACCATGATGGCCAGCCACTACAAGCAGCACTGCCCTCCAACCCCGGA
AACTTCCTGTGCAACCCAGATTATCACCTTTGAAAGTTTCAAAGAGA
ACCTGAAGGACTTTCTGCTTGTCATCCCCTTTGACTGCTGGGAGCCAG
TCCAGGAGTGA

FIG. 55B

Met Trp Leu Gln Ser Leu Leu Leu Leu Gly Thr Val Ala Cys Ser Ile Ser Ala Pro
Ala Arg Ser Pro Ser Pro Ser Thr Gin Pro Trp Glu His Val Asn Ala Ile Gin Glu
Ala Arg Arg Leu Leu Asn Leu Ser Arg Asp Thr Ala Ala Glu Met Asn Glu Thr
Val Glu Val Ile Ser Glu Met Phe Asp Leu Gln Glu Pro Thr Cys Leu Gln Thr Arg
Leu Glu Leu Tyr Lys Gln Gly Leu Arg Gly Ser Leu Thr Lys Leu Lys Gly Pro
Leu Thr Met Met Ala Ser His Tyr Lys Gln His Cys Pro Pro Thr Pro Glu Thr Ser
Cys Ala Thr Gln Ile Ile Thr Phe Glu Ser Phe Lys Glu Asn Leu Lys Asp Phe Leu
Leu Val Ile Pro Phe Asp Cys Trp Glu Pro Val Gin Glu
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FIG. 60A

ATGAAATATACAAGTTATATCTTGGCTTTTCAGCTCTGCATCGTTTTG
GGTTCTCTTGGCTGTTACTGCCAGGACCCATATGTAAAAGAAGCAGA
AAACCTTAAGAAATATTTTAATGCAGGTCATTCAGATGTAGCGGATA
ATGGAACTCTTTTCTTAGGCATTTTGAAGAATTGGAAAGAGGAGAGT
GACAGAAAAATAATGCAGAGCCAAATTGTCTCCTTTTACTTCAAACT
TTTTAAAAACTTTAAAGATGACCAGAGCATCCAAAAGAGTGTGGAGA
CCATCAAGGAAGACATGAATGTCAAGTTTTTCAATAGCAACAAAAAG
AAACGAGATGACTTCGAAAAGCTGACTAATTATTCGGTAACTGACTT
GAATGTCCAACGCAAAGCAATACATGAACTCATCCAAGTGATGGCTG
AACTGTCGCCAGCAGCTAAAACAGGGAAGCGAAAAAGGAGTCAGAT
GCTGTTTCGAGGTCGAAGAGCATCCCAGTAA

FIG. 60B

Met Lys Tyr Thr Ser Tyr Ile Leu Ala Phe Gln Leu Cys Ile Val Leu Gly Ser Leu
Gly Cys Tyr Cys Gln Asp Pro Tyr Val Lys Glu Ala Glu Asn Leu Lys Lys Tyr
Phe Asn Ala Gly His Ser Asp Val Ala Asp Asn Gly Thr Leu Phe Leu Gly lle
Leu Lys Asn Trp Lys Glu Glu Ser Asp Arg Lys Ile Met Gln Ser Glin Ile Val Ser
Phe Tyr Phe Lys Leu Phe Lys Asn Phe Lys Asp Asp Gln Ser Ile Gln Lys Ser Val
Glu Thr Ile Lys Glu Asp Met Asn Val Lys Phe Phe Asn Ser Asn Lys Lys Lys
Arg Asp Asp Phe Glu Lys Leu Thr Asn Tyr Ser Val Thr Asp Leu Asn Val Gln
Arg Lys Ala lle His Glu Leu Ile Gln Val Met Ala Glu Leu Ser Pro Ala Ala Lys
Thr Gly Lys Arg Lys Arg Ser Gln Met Leu Phe Arg Gly Arg Arg Ala Ser Gln
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FIG. 61A

CTGGGACAGTGAATCGACAATGCCGTCTTCTGTCTCGTGGGGCATCCT
CCTGCTGGCAGGCCTGTGCTGCCTGGTCCCTGTCTCCCTGGCTGAGGA
TCCCCAGGGAGATGCTGCCCAGAAGACAGATACATCCCACCATGATC
AGGATCACCCAACCTTCAACAAGATCACCCCCAACCTGGCTGAGTTC
GCCTTCAGCCTATACCGCCAGCTGGCACACCAGTCCAACAGCACCAA
TATCTTCTTCTCCCCAGTGAGCATCGCTACAGCCTTTGCAATGCTCTC
CCTGGGGACCAAGGCTGACACTCACGATGAAATCCTGGAGGGCCTGA
ATTTCAACCTCACGGAGATTCCGGAGGCTCAGATCCATGAAGGCTTC
CAGGAACTCCTCCGTACCCTCAACCAGCCAGACAGCCAGCTCCAGCT
GACCACCGGCAATGGCCTGTTCCTCAGCGAGGGCCTGAAGCTAGTGG
ATAAGTTTTTGGAGGATGTTAAAAAGTTGTACCACTCAGAAGCCTTC
ACTGTCAACTTCGGGGACACCGAAGAGGCCAAGAAACAGATCAACG
ATTACGTGGAGAAGGGTACTCAAGGGAAAATTGTGGATTTGGTCAAG
GAGCTTGACAGAGACACAGTTTTTGCTCTGGTGAATTACATCTTCTTT
AAAGGCAAATGGGAGAGACCCTTTGAAGTCAAGGACACCGAGGAAG
AGGACTTCCACGTGGACCAGGTGACCACCGTGAAGGTGCCTATGATG
AAGCGTTTAGGCATGTTTAACATCCAGCACTGTAAGAAGCTGTCCAG
CTGGGTGCTGCTGATGAAATACCTGGGCAATGCCACCGCCATCTTCT
TCCTGCCTGATGAGGGGAAACTACAGCACCTGGAAAATGAACTCACC
CACGATATCATCACCAAGTTCCTGGAAAATGAAGACAGAAGGTCTGC
CAGCTTACATTTACCCAAACTGTCCATTACTGGAACCTATGATCTGAA
GAGCGTCCTGGGTCAACTGGGCATCACTAAGGTCTTCAGCAATGGGG
CTGACCTCTCCGGGGTCACAGAGGAGGCACCCCTGAAGCTCTCCAAG
GCCGTGCATAAGGCTGTGCTGACCATCGACGAGAAAGGGACTGAAGC
TGCTGGGGCCATGTTTTTAGAGGCCATACCCATGTCTATCCCCCCCGA
GGTCAAGTTCAACAAACCCTTTGTCTICTTAATGATTGAACAAAATAC
CAAGTCTCCCCTCTTCATGGGAAAAGTGGTGAATCCCACCCAAAAAT
AACTGCCTCTCGCTCCTCAACCCCTCCCCTCCATCCCTGGCCCCCTCC
CTGGATGACATTAAAGAAGGGTTGAGCTGG
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FIG. 61B

Met Pro Ser Ser Val Ser Trp Gly Ile Leu Leu Leu Ala Gly Leu Cys Cys Leu Val
Pro Val Ser Leu Ala Glu Asp Pro Gln Gly Asp Ala Ala Gln Lys Thr Asp Thr Ser
His His Asp Gln Asp His Pro Thr Phe Asn Lys Tle Thr Pro Asn Leu Ala Glu Phe
Ala Phe Ser Leu Tyr Arg Gln Leu Ala His Gln Ser Asn Ser Thr Asn Ile Phe Phe
Ser Pro Val Ser Ile Ala Thr Ala Phe Ala Met Leu Ser Leu Gly Thr Lys Ala Asp
Thr His Asp Glu Ile Leu Glu Gly Leu Asn Phe Asn Leu Thr Glu Ile Pro Glu Ala
Gin Ile His Glu Gly Phe GIn Glu Leu Leu Arg Thr Leu Asn Gln Pro Asp Ser Gln
Leu Gln Leu Thr Thr Gly Asn Gly Leu Phe Leu Ser Glu Gly Leu Lys Leu Val
Asp Lys Phe Leu Glu Asp Val Lys Lys Leu Tyr His Ser Glu Ala Phe Thr Val
Asn Phe Gly Asp Thr Glu Glu Ala Lys Lys Gln Ile Asn Asp Tyr Val Glu Lys
Gly Thr Gln Gly Lys Ile Val Asp Leu Val Lys Glu Leu Asp Arg Asp Thr Val
Phe Ala LeuVal Asn Tyr Ile Phe Phe Lys Gly Lys Trp Glu Arg Pro Phe Glu Val
Lys Asp Thr Glu Glu Glu Asp Phe His Val Asp GIn Val Thr Thr Val Lys Val
Pro Met Met Lys Arg Leu Gly Met Phe Asn Ile Gln His Cys Lys Lys Leu Ser
Ser Trp Val Leu Leu Met Lys Tyr Leu Gly Asn Ala Thr Ala Ile Phe Phe Leu Pro
Asp Glu Gly Lys Leu Gln His Leu Glu Asn Glu Leu Thr His Asp Ile Ile Thr Lys
Phe Leu Glu Asn Glu AspArg Arg Ser Ala Ser Leu His Leu Pro Lys Leu Ser lle
Thr Gly Thr Tyr Asp Leu Lys Ser Val Leu Gly Gln Leu Gly Ile Thr Lys Val Phe
Ser Asn Gly Ala Asp Leu Ser Gly Val Thr Glu Glu Ala Pro Leu Lys Leu Ser Lys
Ala Val His Lys Ala Val Leu Thr Ile Asp Glu Lys Gly Thr Glu Ala Ala Gly Ala
Met Phe Leu Glu Ala Ile Pro Met Ser le Pro Pro Glu Val Lys Phe Asn Lys Pro

- Phe Val Phe Leu Met Ile Glu Gln Asn Thr Lys Ser Pro Leu Phe Met Gly Lys Val
Val Asn Pro Thr GIn Lys
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FIG. 62A-1

GCTAACCTAGTGCCTATAGCTAAGGCAGGTACCTGCATCCTTGTTTTT
GTTTAGTGGATCCTCTATCCTTCAGAGACTCTGGAACCCCTGTGGTCT
TCTCTTCATCTAATGACCCTGAGGGGATGGAGTTTTCAAGTCCTTCCA
GAGAGGAATGTCCCAAGCCTTTGAGTAGGGTAAGCATCATGGCTGGC
AGCCTCACAGGTTTGCTTCTACTTCAGGCAGTGTCGTGGGCATCAGGT
GCCCGCCCCTGCATCCCTAAAAGCTTCGGCTACAGCTCGGTGGTGTGT
GTCTGCAATGCCACATACTGTGACTCCTTTGACCCCCCGACCTTTCCT
GCCCTTGGTACCTTCAGCCGCTATGAGAGTACACGCAGTGGGCGACG
GATGGAGCTGAGTATGGGGCCCATCCAGGCTAATCACACGGGCACAG
GCCTGCTACTGACCCTGCAGCCAGAACAGAAGTTCCAGAAAGTGAAG
GGATTTGGAGGGGCCATGACAGATGCTGCTGCTCTCAACATCCTTGCC
CTGTCACCCCCTGCCCAAAATTTGCTACTTAAATCGTACTTCTCTGAA
GAAGGAATCGGATATAACATCATCCGGGTACCCATGGCCAGCTGTGA
CTTCTCCATCCGCACCTACACCTATGCAGACACCCCTGATGATTTCCA
GTTGCACAACTTCAGCCTCCCAGAGGAAGATACCAAGCTCAAGATAC
CCCTGATTCACCGAGCCCTGCAGTTGGCCCAGCGTCCCGTTTCACTCC
TTGCCAGCCCCTGGACATCACCCACTTGGCTCAAGACCAATGGAGCG
GTGAATGGGAAGGGGTCACTCAAGGGACAGCCCGGAGACATCTACC
ACCAGACCTGGGCCAGATACTTTGTGAAGTTCCTGGATGCCTATGCTG
AGCACAAGTTACAGTTCTGGGCAGTGACAGCTGAAAATGAGCCTTCT
GCTGGGCTGTTGAGTGGATACCCCTTCCAGTGCCTGGGCTTCACCCCT
GAACATCAGCGAGACTTCATTGCCCGTGACCTAGGTCCTACCCTCGCC
AACAGTACTCACCACAATGTCCGCCTACTCATGCTGGATGACCAACGC
TTGCTGCTGCCCCACTGGGCAAAGGTGGTACTGACAGACCCAGAAGC
AGCTAAATATGTTCATGGCATTGCTGTACATTGGTACCTGGACTTTCT
GGCTCCAGCCAAAGCCACCCTAGGGGAGACACACCGCCTGTTCCCCA
ACACCATGCTCTTTGCCTCAGAGGCCTGTGTGGGCTCCAAGTTCTGGG
AGCAGAGTGTGCGGCTAGGCTCCTGGGATCGAGGGATGCAGTACAGC
CACAGCATCATCACGAACCTCCTGTACCATGTGGTCGGCTGGACCGAC
TGGAACCTTGCCCTGAACCCCGAAGGAGGACCCAATTGGGTGCGTAA
CTTTGTCGACAGTCCCATCATTGTAGACATCACCAAGGACACGTTTTA
CAAACAGCCCATGTTCTACCACCTTGGCCACTTCAGCAAGTTCATTCC
TGAGGGCTCCCAGAGAGTGGGGCTGGTTGCCAGTCAGAAGAACGACC
TGGACGCAGTGGCACTGATGCATCCCGATGGCTCTGCTGTTGTGGTCG
TGCTAAACCGCTCCTCTAAGGATGTGCCTCTTACCATCAAGGATCCTG
CTGTGGGCTTCCTGGAGACAATCTCACCTGGCTACTCCATTCACACCT
ACCTGTGGCATCGCCAGTGATGGAGCAGATACTCAAGGAGGCACTGG
GCTCAGCCTGGGCATTAAAGGGACAGAGTCAGCTCACACGCTGTCTG
TGACTAAAGAGGGCACAGCAGGGCCAGTGTGAGCTTACAGCGACGT
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FIG. 62A-2

AAGCCCAGGGGCAATGGTTTGGGTGACTCACTTTCCCCTCTAGGTGGT
GCCCAGGGCTGGAGGCCCCTAGAAAAAGATCAGTAAGCCCCAGTGTC
CCCCCAGCCCCCATGCTTATGTGAACATGCGCTGTGTGCTGCTTGCTT
TGGAAACT

FIG. 62B

Met Glu Phe Ser Ser Pro Ser Arg Glu Glu Cys Pro Lys Pro Leu Ser Arg Val Ser
Ile Met Ala Gly Ser Leu Thr Gly Leu Leu Leu Leu Gin Ala Val Ser Trp Ala Ser
Gly Ala Arg Pro Cys Ile Pro Lys Ser Phe Gly Tyr Ser Ser Val Val Cys Val Cys
Asn Ala Thr Tyr Cys Asp Ser Phe Asp Pro Pro Thr Phe Pro Ala Leu Gly Thr
Phe Ser Arg Tyr Glu Ser Thr Arg Ser Gly Arg Arg Met Glu Leu Ser Met Gly
Pro Ile Gin Ala Asn His Thr Gly Thr Gly Leu Leu Leu Thr Leu Gln Pro Glu Gin
Lys Phe GIn Lys Val Lys Gly Phe Gly Gly Ala Met Thr Asp Ala Ala Ala Leu
Asn Ile Leu Ala Leu Ser Pro Pro Ala Gln Asn Leu Leu Leu Lys Ser Tyr Phe Ser
Ghlu Glu Gly Ile Gly Tyr Asn Ile Ile Arg Val Pro Met Ala Ser Cys Asp Phe Ser
Ile Arg Thr Tyr Thr Tyr Ala Asp Thr Pro Asp Asp Phe Gln Leu His Asn Phe Ser
Leu Pro Glu Glu Asp Thr Lys Leu Lys Ile Pro Leu Ile His Arg Ala Leu Gln Leu
Ala Gln Arg Pro Val Ser Leu Leu Ala Ser Pro Trp Thr Ser Pro Thr Trp Leu Lys
Thr Asn Gly Ala Val Asn Gly Lys Gly Ser Leu Lys Gly Gln Pro Gly Asp Ile
Tyr His Gln Thr Trp Ala Arg Tyr Phe Val Lys Phe Leu Asp Ala Tyr Ala Glu
His Lys Leu Gln Phe Trp Ala Val Thr Ala Glu Asn Glu Pro Ser Ala Gly Leu
Leu Ser Gly Tyr Pro Phe Gln Cys Leu Gly Phe Thr Pro Glu-His Gln Arg Asp
Phe Ile Ala Arg Asp Leu Gly Pro Thr Leu Ala Asn Ser Thr His His Asn Val Arg
Leu Leu Met Leu Asp Asp GIn Arg Leu Leu Leu Pro His Trp Ala Lys Val Val
Leu Thr Asp Pro Glu Ala Ala Lys Tyr Val His Gly Ile Ala Val His Trp Tyr Leu
Asp Phe Leu Ala Pro Ala Lys Ala Thr Leu Gly Glu Thr His Arg Leu Phe Pro
Asn Thr Met Leu Phe Ala Ser Glu Ala Cys Val Gly Ser Lys Phe Trp Glu Gin Ser
Val Arg Leu Gly Ser Trp Asp Arg Gly Met Gin Tyr Ser His Ser lle Ile Thr Asn
Leu Leu Tyr His Val Val Gly Trp Thr Asp Trp Asn Leu Ala Leu Asn Pro Glu
Gly Gly Pro Asn Trp Val Arg Asn Phe Val Asp Ser Pro Ile Ile Val Asp Ile Thr
Lys Asp Thr Phe Tyr Lys Gin Pro Met Phe Tyr His Leu Gly His Phe Ser Lys
Phe Ile Pro Glu Gly Ser Gln Arg Val Gly Leu Val Ala Ser GIn Lys Asn Asp Leu
Asp Ala Val Ala Leu Met His Pro Asp Gly Ser Ala Val Val Val Val Leu Asn
Arg Ser Ser Lys Asp Val Pro Leu Thr Ile Lys Asp Pro Ala Val Gly Phe Leu Glu
Thr Ile Ser Pro Gly Tyr Ser Ile His Thr Tyr Leu Trp His Arg Gln
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FIG. 63A

ATGGATGCAATGAAGAGAGGGCTCTGCTGTGTGCTGCTGCTGTGTGG
AGCAGTCTTCGTTTCGCCCAGCCAGGAAATCCATGCCCGATTCAGAA
GAGGAGCCAGATCTTACCAAGTGATCTGCAGAGATGAAAAAACGCA
GATGATATACCAGCAACATCAGTCATGGCTGCGCCCTGTGCTCAGAA
GCAACCGGGTGGAATATTGCTGGTGCAACAGTGGCAGGGCACAGTGC
CACTCAGTGCCTGTCAAAAGTTGCAGCGAGCCAAGGTGTTTCAACGG
GGGCACCTGCCAGCAGGCCCTGTACTTCTCAGATTTCGTGTGCCAGTG
CCCCGAAGGATTTGCTGGGAAGTGCTGTGAAATAGATACCAGGGCCA
CGTGCTACGAGGACCAGGGCATCAGCTACAGGGGCACGTGGAGCAC
AGCGGAGAGTGGCGCCGAGTGCACCAACTGGAACAGCAGCGCGTTG
GCCCAGAAGCCCTACAGCGGGCGGAGGCCAGACGCCATCAGGCTGG
GCCTGGGGAACCACAACTACTGCAGAAACCCAGATCGAGACTCAAA
GCCCTGGTGCTACGTCTTTAAGGCGGGGAAGTACAGCTCAGAGTTCT
GCAGCACCCCTGCCTGCTCTGAGGGAAACAGTGACTGCTACTTTGGG
AATGGGTCAGCCTACCGTGGCACGCACAGCCTCACCGAGTCGGGTGC
CTCCTGCCTCCCGTGGAATTCCATGATCCTGATAGGCAAGGTTTACAC
AGCACAGAACCCCAGTGCCCAGGCACTGGGCCTGGGCAAACATAATT
ACTGCCGGAATCCTGATGGGGATGCCAAGCCCTGGTGCCACGTGCTG
AAGAACCGCAGGCTGACGTGGGAGTACTGTGATGTGCCCTCCTGCTC
CACCTGCGGCCTGAGACAGTACAGCCAGCCTCAGTTTCGCATCAAAG
GAGGGCTCTTCGCCGACATCGCCTCCCACCCCTGGCAGGCTGCCATCT
TTGCCAAGCACAGGAGGTCGCCGGGAGAGCGGTTCCTGTGCGGGGGC
ATACTCATCAGCTCCTGCTGGATTCTCTCTGCCGCCCACTGCTTCCAG
GAGAGGTTTCCGCCCCACCACCTGACGGTGATCTTGGGCAGAACATA
CCGGGTGGTCCCTGGCGAGGAGGAGCAGAAATTTGAAGTCGAAAAA
TACATTGTCCATAAGGAATTCGATGATGACACTTACGACAATGACAT
TGCGCTGCTGCAGCTGAAATCGGATTCGTCCCGCTGTGCCCAGGAGA
GCAGCGTGGTCCGCACTGTGTGCCTTCCCCCGGCGGACCTGCAGCTG
CCGGACTGGACGGAGTGTGAGCTCTCCGGCTACGGCAAGCATGAGGC
CTTGTCTCCTTTCTATTCGGAGCGGCTGAAGGAGGCTCATGTCAGACT
GTACCCATCCAGCCGCTGCACATCACAACATTTACTTAACAGAACAG
TCACCGACAACATGCTGTGTGCTGGAGACACTCGGAGCGGCGGGCCC
CAGGCAAACTTGCACGACGCCTGCCAGGGCGATTCGGGAGGCCCCCT
GGTGTGTCTGAACGATGGCCGCATGACTTTGGTGGGCATCATCAGCT
GGGGCCTGGGCTGTGGACAGAAGGATGTCCCGGGTGTGTACACCAAG
GTTACCAACTACCTAGACTGGATTCGTGACAACATGCGACCGTGACC
AGGAACACCCGACTCCTCAAAAGCAAATGAGATCC
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FIG. 63B

Met Asp Ala Met Lys Arg Gly Leu Cys Cys Val Leu Leu Leu Cys Gly Ala Val
Phe Val Ser Pro Ser Gin Glu Ile His Ala Arg Phe Arg Arg Gly Ala Arg Ser Tyr
Gin Val Ile Cys Arg Asp Glu Lys Thr Gln Met Ile Tyr GIn Gin His Gln Ser Trp
Leun Arg Pro Val Leu Arg Ser Asn Arg Val Glu Tyr Cys Trp Cys Asn Ser Gly
Arg Ala Gin Cys His Ser Val Pro Val Lys Ser Cys Ser Glu Pro Arg Cys Phe Asn
Gly Gly Thr Cys Gln GIn Ala Leu Tyr Phe Ser Asp Phe Val Cys Gln Cys Pro
Glu Gly Phe Ala Gly Lys Cys Cys Glu Ile Asp Thr Arg Ala Thr Cys Tyr Glu
-Asp Gln Gly Ile Ser Tyr Arg Gly Thr Trp Ser Thr Ala Glu Ser Gly Ala Glu Cys
Thr Asn Trp Asn Ser Ser Ala Leu Ala Gln Lys Pro Tyr Ser Gly Arg Arg Pro Asp
Alalle Arg Leu Gly Leu Gly Asn His Asn Tyr Cys Arg Asn Pro Asp Arg Asp
Ser Lys Pro Trp Cys Tyr Val Phe Lys Ala Gly Lys Tyr Ser Ser Glu Phe Cys Ser
Thr Pro Ala Cys Ser Glu Gly Asn Ser Asp Cys Tyr Phe Gly Asn Gly Ser Ala Tyr
Arg Gly Thr His Ser Leu Thr Glu Ser Gly Ala Ser Cys Leu Pro Trp Asn Ser Met
Ile Leu lle Gly Lys Val Tyr Thr Ala Gin Asn Pro Ser Ala Gln Ala Leu Gly Leu
Gly Lys His Asn Tyr Cys Arg Asn Pro Asp Gly Asp Ala Lys Pro Trp Cys His
Val Leu Lys Asn Arg Arg Leu Thr Trp Glu Tyr Cys Asp Val Pro Ser Cys Ser
Thr Cys Gly Leu Arg Gln Tyr Ser Gln Pro Gin Phe Arg Ile Lys Gly Gly Leu Phe
Ala Asp Ile Ala Ser His Pro Trp Gln Ala Ala Ite Phe Ala Lys His Arg Arg Ser
Pro Gly Glu Arg Phe Leu Cys Gly Gly Ile Leu Ile Ser Ser Cys Trp Ile Leu Ser
Ala Ala His Cys Phe Gln Glu Arg Phe Pro Pro His His Leu Thr Val Ile Leu Gly
Arg Thr Tyr Arg Val Val Pro Gly Glu Glu Glu Gln Lys Phe Glu Val Glu Lys
Tyr Ile Val His Lys Glu Phe Asp Asp Asp Thr Tyr Asp Asn Asp Ile Ala Leu
Leu Gln Leu Lys Ser Asp Ser Ser Arg Cys Ala Gln Glu Ser Ser Val Val Arg
Thr Val Cys Leu Pro Pro Ala Asp Leu Gln Leu Pro Asp Trp Thr Glu Cys Glu
Leu Ser Gly Tyr Gly Lys His Glu Ala Leu Ser Pro Phe Tyr Ser Glu Arg Leu Lys
Glu Ala His Val Arg Leu Tyr Pro Ser Ser Arg Cys Thr Ser GIn His Leu Leu Asn
Arg Thr Val Thr Asp Asn Met Leu Cys Ala Gly Asp Thr Arg Ser Gly Gly Pro
GIn Ala Asn Leu His Asp Ala Cys Gin Gly Asp Ser Gly Gly Pro Leu Val Cys
Leu Asn Asp Gly Arg Met Thr Leu Val Gly Ile Ile Ser Trp Gly Leu Gly Cys Gly
Gln Lys Asp Val Pro Gly Val Tyr Thr Lys Val Thr Asn Tyr Leu Asp Trp lle Arg
Asp Asn Met
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FIG. 64A

ATCACTCTCTTTAATCACTACTCACATTAACCTCAACTCCTGCCACAA
TGTACAGGATGCAACTCCTGTCTTGCATTGCACTAATTCTTGCACTTG
TCACAAACAGTGCACCTACTTCAAGTTCGACAAAGAAAACAAAGAAA
ACACAGCTACAACTGGAGCATTTACTGCTGGATTTACAGATGATTTTG
AATGGAATTAATAATTACAAGAATCCCAAACTCACCAGGATGCTCAC
ATTTAAGTTTTACATGCCCAAGAAGGCCACAGAACTGAAACAGCTTC
AGTGTCTAGAAGAAGAACTCAAACCTCTGGAGGAAGTGCTGAATTTA
GCTCAAAGCAAAAACTTTCACTTAAGACCCAGGGACTTAATCAGCAA
TATCAACGTAATAGTTCTGGAACTAAAGGGATCTGAAACAACATTCA
TGTGTGAATATGCAGATGAGACAGCAACCATTGTAGAATTTCTGAAC
AGATGGATTACCTTTTGTCAAAGCATCATCTCAACACTAACTTGATAA
TTAAGTGCTTCCCACTTAAAACATATCAGGCCTTCTATTTATTTATTTA
AATATTTAAATTTTATATTTATTGTTGAATGTATGGTTGCTACCTATTG
TAACTATTATTCTTAATCTTAAAACTATAAATATGGATCTTTTATGAT
TCTTTTTGTAAGCCCTAGGGGCTCTAAAATGGTTTACCTTATTTATCC
CAAAAATATTTATTATTATGTTGAATGTTAAATATAGTATCTATGTAG
ATTGGTTAGTAAAACTATTTAATAAATTTGATAAATATAAAAAAAAA
AAACAAAAAAAAAAA

FIG. 64B

Met Tyr Arg Met Gln Leu Leu Ser Cys Ile Ala Leu Ile Leu Ala Leu Val Thr Asn
Ser Ala Pro Thr Ser Ser Ser Thr Lys Lys Thr Lys Lys Thr Gin Leu Gln Leu Glu
His Leu Leu Leu Asp Leu Gln Met Ile Leu Asn Gly Ile Asn Asn Tyr Lys Asn
Pro Lys Leu Thr Arg Met Leu Thr Phe Lys Phe Tyr Met Pro Lys Lys Ala Thr
Glu Leu Lys Gln Leu Gln Cys Leu Glu Glu Glu Leu Lys Pro Leu Glu Glu Val
Leu Asn Leu Ala Gln Ser Lys Asn Phe His Leu Arg Pro Arg Asp Leu lle Ser
AsnIle Asn Val Ile Val Leu Glu Leu Lys Gly Ser Glu Thr Thr Phe Met Cys Glu
Tyr Ala Asp Glu Thr Ala Thr Ile Val Glu Phe Leu Asn Arg Trp Ile Thr Phe Cys
Gln Ser Ile Ile Ser Thr Leu Thr '
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FIG. 65A-1

ATGCAAATAGAGCTCTCCACCTGCTTCTTTCTGTGCCTTTTGCGATTCT
GCTTTAGTGCCACCAGAAGATACTACCTGGGTGCAGTGGAACTGTCA
TGGGACTATATGCAAAGTGATCTCGGTGAGCTGCCTGTGGACGCAAG
ATTTCCTCCTAGAGTGCCAAAATCTTTTCCATTCAACACCTCAGTCGT
GTACAAAAAGACTCTGTTTGTAGAATTCACGGATCACCTTTITCAACAT
CGCTAAGCCAAGGCCACCCTGGATGGGTCTGCTAGGTCCTACCATCC
AGGCTGAGGTTTATGATACAGTGGTCATTACACTTAAGAACATGGCT
TCCCATCCTGTCAGTCTTCATGCTGTTGGTGTATCCTACTGGAAAGCT
TCTGAGGGAGCTGAATATGATGATCAGACCAGTCAAAGGGAGAAAG
AAGATGATAAAGTCTTCCCTGGTGGAAGCCATACATATGTCTGGCAG
GTCCTGAAAGAGAATGGTCCAATGGCCTCTGACCCACTGTGCCTTAC
CTACTCATATCTTTCTCATGTGGACCTGGTAAAAGACTTGAATTCAGG
CCTCATTGGAGCCCTACTAGTATGTAGAGAAGGGAGTCTGGCCAAGG
AAAAGACACAGACCTTGCACAAATTTATACTACTTTTIGCTGTATITG
ATGAAGGGAAAAGTTGGCACTCAGAAACAAAGAACTCCTTGATGCA
GGATAGGGATGCTGCATCTGCTCGGGCCTGGCCTAAAATGCACACAG
TCAATGGTTATGTAAACAGGTCTCTGCCAGGTCTGATTGGATGCCACA
GGAAATCAGTCTATTGGCATGTGATTGGAATGGGCACCACTCCTGAA
GTGCACTCAATATTCCTCGAAGGTCACACATTTCTTGTGAGGAACCAT
CGCCAGGCGTCCTTGGAAATCTCGCCAATAACTTTCCTTACTGCTCAA
ACACTCTTGATGGACCTTGGACAGTTTCTACTGTITTITGTCATATCTCTT
CCCACCAACATGATGGCATGGAAGCTTATGTCAAAGTAGACAGCTGT
CCAGAGGAACCCCAACTACGAATGAAAAATAATGAAGAAGCGGAAG
ACTATGATGATGATCTTACTGATTCTGAAATGGATGTGGTCAGGTTTG
ATGATGACAACTCTCCTTCCTTTATCCAAATTCGCTCAGTTGCCAAGA
AGCATCCTAAAACTTGGGTACATTACATTGCTGCTGAAGAGGAGGAC
TGGGACTATGCTCCCTTAGTCCTCGCCCCCGATGACAGAAGTTATAAA
AGTCAATATTTGAACAATGGCCCTCAGCGGATTGGTAGGAAGTACAA
AAAAGTCCGATTTATGGCATACACAGATGAAACCTTTAAGACTCGTG
AAGCTATTCAGCATGAATCAGGAATCTTGGGACCTTTACTTITATGGGG
AAGTTGGAGACACACTGTTGATTATATTTAAGAATCAAGCAAGCAGA
CCATATAACATCTACCCTCACGGAATCACTGATGTCCGTCCTTTGTAT
TCAAGGAGATTACCAAAAGGTGTAAAACATTTGAAGGATTTTCCAAT
TCTGCCAGGAGAAATATTCAAATATAAATGGACAGTGACTGTAGAAG
ATGGGCCAACTAAATCAGATCCTCGGTGCCTGACCCGCTATTACTCTA
GTTTCGTTAATATGGAGAGAGATCTAGCTTCAGGACTCATTGGCCCTC
TCCTCATCTGCTACAAAGAATCTGTAGATCAAAGAGGAAACCAGATA
ATGTCAGACAAGAGGAATGTCATCCTGTTTTCTGTATTTGATGAGAAC
CGAAGCTGGTACCTCACAGAGAATATACAACGCTTTCTCCCCAATCCA
GCTGGAGTGCAGCTTGAGGATCCAGAGTTCCAAGCCTCCAACATCAT
GCACAGCATCAATGGCTATGTTTTTGATAGTTTGCAGTTGTCAGTTTG
TTTGCATGAGGTGGCATACTGGTACATTCTAAGCATTGGAGCACAGA
CTGACTTCCTTTCTGTCTTCTTCTCTGGATATACCTTCAAACACAAAAT
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GGTCTATGAAGACACACTCACCCTATTCCCATTCTCAGGAGAAACTGT
CTTCATGTCGATGGAAAACCCAGGTCTATGGATTCTGGGGTGCCACA
ACTCAGACTTTCGGAACAGAGGCATGACCGCCTTACTGAAGGTTTCT
AGTTGTGACAAGAACACTGGTGATTATTACGAGGACAGTTATGAAGA
TATTTCAGCATACTTGCTGAGTAAAAACAATGCCATTGAACCAAGAA
GCTTCTCCCAGAATTCAAGACACCGTAGCACTAGGCAAAAGCAATTT
AATGCCACCACAATTCCAGAAAATGACATAGAGAAGACTGACCCTTG
GTTTGCACACAGAACACCTATGCCTAAAATACAAAATGTCTCCTCTA
GTGATTTGTTGATGCTCTTGCGACAGAGTCCTACTCCACATGGGCTAT
CCTTATCTGATCTCCAAGAAGCCAAATATGAGACTTTTTCTGATGATC
CATCACCTGGAGCAATAGACAGTAATAACAGCCTGTCTGAAATGACA
CACTTCAGGCCACAGCTCCATCACAGTGGGGACATGGTATTTACCCC
TGAGTCAGGCCTCCAATTAAGATTAAATGAGAAACTGGGGACAACTG
CAGCAACAGAGTTGAAGAAACTTGATTTCAAAGTTTCTAGTACATCA
AATAATCTGATTTCAACAATTCCATCAGACAATTTGGCAGCAGGTACT
GATAATACAAGTTCCTTAGGACCCCCAAGTATGCCAGTTCATTATGAT
AGTCAATTAGATACCACTCTATTTGGCAAAAAGTCATCTCCCCTTACT
GAGTCTGGTGGACCTCTGAGCTTGAGTGAAGAAAATAATGATTCAAA
GTTGTTAGAATCAGGTITAATGAATAGCCAAGAAAGTTCATGGGGAA
AAAATGTATCGTCAACAGAGAGTGGTAGGTTATTTAAAGGGAAAAGA
GCTCATGGACCTGCTTTGTTGACTAAAGATAATGCCTTATTCAAAGTT
AGCATCTCTTTGTTAAAGACAAACAAAACTTCCAATAATTCAGCAACT
AATAGAAAGACTCACATTGATGGCCCATCATTATTAATTGAGAATAG
TCCATCAGTCTGGCAAAATATATTAGAAAGTGACACTGAGTTTAAAA
AAGTGACACCTTTGATTCATGACAGAATGCTTATGGACAAAAATGCT
ACAGCTTTGAGGCTAAATCATATGTCAAATAAAACTACTTCATCAAA
AAACATGGAAATGGTCCAACAGAAAAAAGAGGGCCCCATTCCACCA
GATGCACAAAATCCAGATATGTCGTTCTTTAAGATGCTATTCTTGCCA
GAATCAGCAAGGTGGATACAAAGGACTCATGGAAAGAACTCTCTGAA
CTCTGGGCAAGGCCCCAGTCCAAAGCAATTAGTATCCTTAGGACCAG
AAAAATCTGTGGAAGGTCAGAATTTCTTGTCTGAGAAAAACAAAGTG
GTAGTAGGAAAGGGTGAATTTACAAAGGACGTAGGACTCAAAGAGA
TGGTTTTTCCAAGCAGCAGAAACCTATTTCTTACTAACTTGGATAATT
TACATGAAAATAATACACACAATCAAGAAAAAAAAATTCAGGAAGA
AATAGAAAAGAAGGAAACATTAATCCAAGAGAATGTAGTTITGCCTC
AGATACATACAGTGACTGGCACTAAGAATTTCATGAAGAACCTTTTC
TTACTGAGCACTAGGCAAAATGTAGAAGGTTCATATGACGGGGCATA
TGCTCCAGTACTTCAAGATTTTAGGTCATTAAATGATTCAACAAATAG
AACAAAGAAACACACAGCTCATTTCTCAAAAAAAGGGGAGGAAGAA
AACTTGGAAGGCTTGGGAAATCAAACCAGCAAATTGTAGAGAAATAT
GCATGCACCACAAGGAATATCTCCTAATACAAGCCAGCAGAATTTTG
TCACGCAACGTAGTAAGAGAGCTTTGAAACAATTCAGACTCCCACTA
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GAAGAAACAGAACTTGAAAAAAGGATAATTGTGGATGACACCTCAAC
CCAGTGGTCCAAAAACATGAAACATTTGACCCCGAGCACCCTCACAC
AGATAGACTACAATGAGAAGGAGAAAGGGGCCATTACTCAGTCTCCC
TTATCAGATTGCCTTACGAGGAGTCATAGCATCCCTCAAGCAAATAGA
TCTCCATTACCCATTGCAAAGGTATCATCATTTCCATCTATTAGACCTA
TATATCTGACCAGGGTCCTATTCCAAGACAACTCTTCTCATCTTCCAG
CAGCATCTTATAGAAAGAAAGATTCTGGGGTCCAAGAAAGCAGTCAT
TICTTACAAGGAGCCAAAAAAAATAACCTTTCTITAGCCATTCTAACC
TTGGAGATGACTGGTGATCAAAGAGAGGTTGGCTCCCTGGGGACAAG
TGCCACAAATTCAGTCACATACAAGAAAGTTGAGAACACTGTTCTCCC
GAAACCAGACTTGCCCAAAACATCTGGCAAAGTTGAATTGCTTCCAA
AAGTTCACATTTATCAGAAGGACCTATTCCCTACGGAAACTAGCAATG
GGTCTCCTGGCCATCTGGATCTCGTGGAAGGGAGCCTTCTTCAGGGAA
CAGAGGGAGCGATTAAGTGGAATGAAGCAAACAGACCTGGAAAAGT
TCCCTTTCTGAGAGTAGCAACAGAAAGCTCTGCAAAGACTCCCTCCAA
GCTATTGGATCCTCTTGCTTGGGATAACCACTATGGTACTCAGATACC
AAAAGAAGAGTGGAAATCCCAAGAGAAGTCACCAGAAAAAACAGCT
TTTAAGAAAAAGGATACCATTTTGTCCCTGAACGCTTGTGAAAGCAAT
CATGCAATAGCAGCAATAAATGAGGGACAAAATAAGCCCGAAATAG
AAGTCACCTGGGCAAAGCAAGGTAGGACTGAAAGGCTGTGCTCTCAA
AACCCACCAGTCTTGAAACGCCATCAACGGGAAATAACTCGTACTAC
TCTTCAGTCAGATCAAGAGGAAATTGACTATGATGATACCATATCAGT
TGAAATGAAGAAGGAAGATTTTGACATTTATGATGAGGATGAAAATC
AGAGCCCCCGCAGCTTTCAAAAGAAAACACGACACTATTTTATTGCTG
CAGTGGAGAGGCTCTGGGATTATGGGATGAGTAGCTCCCCACATGTIT
CTAAGAAACAGGGCTCAGAGTGGCAGTGTCCCTCAGTTCAAGAAAGT
TGTTTTCCAGGAATITACTGATGGCTCCTTTACTCAGCCCTTATACCGT
GGAGAACTAAATGAACATTTGGGACTCCTGGGGCCATATATAAGAGC
AGAAGTTGAAGATAATATCATGGTAACTTTCAGAAATCAGGCCTCTC
GTCCCTATTCCTTCTATTCTAGCCTTATTTCTTATGAGGAAGATCAGAG
GCAAGGAGCAGAACCTAGAAAAAACTTTGTCAAGCCTAATGAAACCA
AAACTTACTTITGGAAAGTGCAACATCATATGGCACCCACTAAAGAT
GAGTTTGACTGCAAAGCCTGGGCTTATTTCTCTGATGTTGACCTGGAA
AAAGATGTGCACTCAGGCCTGATTGGACCCCTTCTGGTCTGCCACACT
AACACACTGAACCCTGCTCATGGGAGACAAGTGACAGTACAGGAATT
TGCTCTGTTTTTCACCATCTTTGATGAGACCAAAAGCTGGTACTTCACT
GAAAATATGGAAAGAAACTGCAGGGCTCCCTGCAATATCCAGATGGA
AGATCCCACTTTTAAAGAGAATTATCGCTTCCATGCAATCAATGGCTA
CATAATGGATACACTACCTGGCTTAGTAATGGCTCAGGATCAAAGGA
TTCGATGGTATCTGCTCAGCATGGGCAGCAATGAAAACATCCATTCT
ATTCATTTCAGTGGACATGTGTTCACTGTACGAAAAAAAGAGGAGTA
TAAAATGGCACTGTACAATCTCTATCCAGGTGTTITTGAGACAGTGGA

10 AUG 2008



18 AUG 2006

WO 03/031464 PCT/US02/32263

263/345
FIG. 65A-4

AATGTTACCATCCAAAGCTGGAATTTGGCGGGTGGAATGCCTTATTGG
CGAGCATCTACATGCTGGGATGAGCACACTTTTTCTGGTGTACAGCAA
TAAGTGTCAGACTCCCCTGGGAATGGCTTCTGGACACATTAGAGATTT
TCAGATTACAGCTTCAGGACAATATGGACAGTGGGCCCCAAAGCTGG
CCAGACTTCATTATTCCGGATCAATCAATGCCTGGAGCACCAAGGAG
CCCTTTTCTTGGATCAAGGTGGATCTGTTGGCACCAATGATTATTCAC
GGCATCAAGACCCAGGGTGCCCGTCAGAAGTTCTCCAGCCTCTACAT
CTCTCAGTTTATCATCATGTATAGTCTTGATGGGAAGAAGTGGCAGA
CTTATCGAGGAAATTCCACTGGAACCTTAATGGTCTTCTTTGGCAATG
TGGATTCATCTGGGATAAAACACAATATTTTTAACCCTCCAATTATTG
CTCGATACATCCGTTTGCACCCAACTCATTATAGCATTCGCAGCACTC
TTCGCATGGAGTTGATGGGCTGTGATTTAAATAGTTGCAGCATGCCAT
TGGGAATGGAGAGTAAAGCAATATCAGATGCACAGATTACTGCTTCA
TCCTACTTTACCAATATGTTTGCCACCTGGTCTCCTTCAAAAGCTCGA
CTTCACCTCCAAGGGAGGAGTAATGCCTGGAGACCTCAGGTGAATAA
TCCAAAAGAGTGGCTGCAAGTGGACTTCCAGAAGACAATGAAAGTCA
CAGGAGTAACTACTCAGGGAGTAAAATCTCTGCTTACCAGCATGTAT
GTGAAGGAGTTCCTCATCTCCAGCAGTCAAGATGGCCATCAGTGGAC
TCTICTTITTTCAGAATGGCAAAGTAAAGGTTTTTCAGGGAAATCAAGA
CTCCTTCACACCTGTGGTGAACTCTCTAGACCCACCGTTACTGACTCG
CTACCTTCGAATTCACCCCCAGAGTTGGGTGCACCAGATTGCCCTGAG
GATGGAGGTTCTGGGCTGCGAGGCACAGGACCTCTACTGAGGGTGGC
CACTGCAGCACCTGCCACTGCCGTCACCTCTCCCTCCTCAGCTCCAGG
GCAGTGTCCCTCCCTGGCTTGCCTTCTACCTTTGTGCTAAATCCTAGC
AGACACTGCCTTGAAGCCTCCTGAATTAACTATCATCAGTCCTGCATT
TCTTTGGTGGGGGGCCAGGAGGGTGCATCCAATTTAACTTAACTCTTA
CCTATTTTCTGCAGCTGCTCCCAGATTACTCCTTCCTTCCAATATAACT
AGGCAAAAAGAAGTGAGGAGAAACCTGCATGAAAGCATTCTTCCCTG
AAAAGTTAGGCCTCTCAGAGTCACCACTTCCTCTGTTGTAGAAAAACT
ATGTGATGAAACTTTGAAAAAGATATTTATGATGTTAACATTTCAGGT
TAAGCCTCATACGTTTAAAATAAAACTCTCAGTTGTTTATTATCCTGA
TCAAGCATGGAACAAAGCATGTTTCAGGATCAGATCAATACAATCTT
GGAGTCAAAAGGCAAATCATTTGGACAATCTGCAAAATGGAGAGAA
TACAATAACTACTACAGTAAAGTCTGTTTCTGCTTCCTTACACATAGA
TATAATTATGTTATTTAGTCATTATGAGGGGCACATTCTTATCTCCAA
AACTAGCATTCTTAAACTGAGAATTATAGATGGGGTTCAAGAATCCC
TAAGTCCCCTGAAATTATATAAGGCATTCTGTATAAATGCAAATGTGC
ATTTTTCTGACGAGTGTCCATAGATATAAAGCCATTTGGTCTTAATTCT
GACCAATAAAAAAATAAGTCAGGAGGATGCAATTGTTGAAAGCTTTG
AAATAAAATAACAATGTCTTCTTGAAATTTGTGATGGCCAAGAAAGA
AAATGATGA



WO 03/031464 PCT/US02/32263

264/345
FIG. 65B-1

Met Gln Ile Glu Leu Ser Thr Cys Phe Phe Leu Cys Leu Leu Arg Phe Cys Phe Ser
Ala Thr Arg Arg Tyr Tyr Leu Gly Ala Val Glu Leu Ser Trp Asp Tyr Met Gln Ser
Asp Leu Gly Glu Leu Pro Val Asp Ala Arg Phe Pro Pro Arg Val Pro Lys Ser Phe
Pro Phe Asn Thr Ser Val Val Tyr Lys Lys Thr Leu Phe Val Glu Phe Thr Asp His
Leu Phe Asn lle Ala Lys Pro Arg Pro Pro Trp Met Gly Leu Leu Gly Pro Thr Ile
Gln Ala Glu Val Tyr Asp Thr Val Val Ile Thr Leu Lys Asn Met Ala Ser His Pro
Val Ser Leu His Ala Val Gly Val Ser Tyr Trp Lys Ala Ser Glu Gly Ala Glu Tyr
Asp Asp Gln Thr Ser Gln Arg Glu Lys Glu Asp Asp Lys Val Phe Pro Gly Gly
Ser His Thr Tyr Val Trp Gln Val Leu Lys Glu Asn Gly Pro Met Ala Ser Asp Pro
Leu Cys Leu Thr Tyr Ser Tyr Leu Ser His Val Asp Leu Val Lys Asp Leu Asn
Ser Gly Leu Ile Gly Ala Leu Leu Val Cys Arg Glu Gly Ser Leu Ala Lys Glu Lys
Thr Gln Thr Leu His Lys Phe Ile Leu Leu Phe Ala Val Phe Asp Glu Gly Lys Ser
Trp His Ser Giu Thr Lys Asn Ser Leu Met GIn Asp Arg Asp Ala Ala Ser Ala Arg
Ala Trp Pro Lys Met His Thr Val Asn Gly Tyr Val Asn Arg Ser Leu Pro Gly Leu
Ile Gly Cys His Arg Lys Ser Val Tyr Trp His Val Ile Gly Met Gly Thr Thr Pro
Glu Val His Ser Ile Phe Leu Glu Gly His Thr Phe Leu Val Arg Asn His Arg Gln
Ala Ser Leu Glu Ile Ser Pro Ile Thr Phe Leu Thr Ala Gln Thr Leu Leu Met Asp
Leu Gly Gln Phe Leu Leu Phe Cys His e Ser Ser His Gln His Asp Gly Met Glu
Ala Tyr Val Lys Val Asp Ser Cys Pro Glu Glu Pro Gln Leu Arg Met Lys Asn
Asn Glu Glu Ala Glu Asp Tyr Asp Asp Asp Leu Thr Asp Ser Glu Met Asp Val
Val Arg Phe Asp Asp Asp Asn Ser Pro Ser Phe Ile Gln Ile Arg Ser Val Ala Lys
Lys His Pro Lys Thr Trp Val His Tyr Ile Ala Ala Glu Glu Glu Asp Trp Asp Tyr
AlaPro Leu Val Leu Ala Pro Asp Asp Arg Ser Tyr Lys Ser Gln Tyr Leu Asn
Asn Gly Pro Gln Arg Ile Gly Arg Lys Tyr Lys Lys Val Arg Phe Met Ala Tyr Thr
Asp Glu Thr Phe Lys Thr Arg Glu Ala Ile Gln His Glu Ser Gly Ile Leu Gly Pro
Leu Leu Tyr Gly Glu Val Gly Asp Thr Leu Leu Ile Ile Phe Lys Asn Gln Ala Ser
Arg Pro Tyr Asn Ile Tyr Pro His Gly Ile Thr Asp Val Arg Pro Leu Tyr Ser Arg
Arg Leu Pro Lys Gly Val Lys His Leu Lys Asp Phe Pro Ile Leu Pro Gly Glu Ile
Phe Lys Tyr Lys Trp Thr Val Thr Val Glu Asp Gly Pro Thr Lys Ser Asp Pro Arg
Cys Leu Thr Arg Tyr Tyr Ser Ser Phe Val Asn Met Glu Arg Asp Leu Ala Ser
Gly Leu lle Gly Pro Leu Leu Ile Cys Tyr Lys Glu Ser Val Asp Gln Arg Gly Asn
Gln Ile Met Ser Asp Lys Arg Asn Val Ile Leu Phe Ser Val Phe Asp Glu Asn Arg
Ser Trp Tyr Leu Thr Glu Asn Ile Gln Arg Phe Leu Pro Asn Pro Ala Gly Val GIn
Leu Glu Asp Pro Glu Phe Gin Ala Ser Asn Ile Met His Ser Ile Asn Gly Tyr Val
Phe Asp Ser Leu Gln Leu Ser Val Cys Leu His Glu Val Ala Tyr Trp Tyr Ile Leu
Ser Ile Gly Ala Gln Thr Asp Phe Leu Ser Val Phe Phe Ser Gly Tyr Thr Phe Lys
His Lys Met Val Tyr Glu Asp Thr Leu Thr Leu Phe Pro Phe Ser Gly Glu Thr Val
Phe Met Ser Met Glu Asn Pro Gly Leu Trp Ile Leu Gly Cys His Asn Ser Asp Phe
Arg Asn Arg Gly Met Thr Ala Leu Leu Lys Val Ser Ser Cys Asp Lys Asn Thr
Gly Asp Tyr Tyr Glu Asp Ser Tyr Glu Asp Ile Ser Ala Tyr Leu Leu Ser Lys Asn
Asn Ala Ile Glu Pro Arg Ser Phe Ser Gln Asn Ser Arg His Arg Ser Thr Arg Gin
Lys Gln Phe Asn Ala Thr Thr Ile Pro Glu Asn Asp Ile Glu Lys Thr Asp Pro Trp
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Phe Ala His Arg Thr Pro Met Pro Lys Ile Gln Asn Val Ser Ser Ser Asp Leu Leu
Met Leu Leu Arg Gln Ser Pro Thr Pro His Gly Leu Ser Leu Ser Asp Leu Gln Glu
Ala Lys Tyr Glu Thr Phe Ser Asp Asp Pro Ser Pro Gly Ala Ile Asp Ser Asn Asn
Ser Leu Ser Glu Met Thr His Phe Arg Pro Gln Leu His His Ser Gly Asp Met Val
Phe Thr Pro Glu Ser Gly Leu Gln Leu Arg Leu Asn Glu Lys Leu Gly Thr Thr
Ala Ala Thr Glu Leu Lys Lys Leu Asp Phe Lys Val Ser Ser Thr Ser Asn Asn Leu
Iie Ser Thr Ile Pro Ser Asp Asn Leu Ala Ala Gly Thr Asp Asn Thr Ser Ser Leu
Gly Pro Pro Ser Met Pro Val His Tyr Asp Ser Gln Leu Asp Thr Thr Leu Phe Gly
Lys Lys Ser Ser Pro Leu Thr Glu Ser Gly Gly Pro Leu Ser Leu Ser Glu Glu Asn
Asn Asp Ser Lys Leu Leu Glu Ser Gly Leu Met Asn Ser Gln Glu Ser Ser Trp Gly
Lys Asn Val Ser Ser Thr Glu Ser Gly Arg Leu Phe Lys Gly Lys Arg Ala His Gly
Pro AlaLeu Leu Thr Lys Asp Asn Ala Leu Phe Lys Val Ser Ile Ser Leu Leu
Lys Thr Asn Lys Thr Ser Asn Asn Ser Ala Thr Asn Arg Lys Thr His Ile Asp
Gly Pro Ser Leu Leu Ile Glu Asn Ser Pro Ser Val Trp Gin Asn Ile Leu Glu Ser
Asp Thr Glu Phe Lys Lys Val Thr Pro Leu Ile His Asp Arg Met Leu Met Asp
Lys Asn Ala Thr Ala Leu Arg Leu Asn His Met Ser Asn Lys Thr Thr Ser Ser
Lys Asn Met Glu Met Val Gln GIn Lys Lys Glu Gly Pro Ile Pro Pro Asp Ala
Gln Asn Pro Asp Met Ser Phe Phe Lys Met Leu Phe Leu Pro Glu Ser Ala Arg
Trp lle Gln Arg Thr His Gly Lys Asn Ser Leu Asn Ser Gly Gln Gly Pro Ser Pro
Lys Gln Leu Val Ser Leu Gly Pro Glu Lys Ser Val Glu Gly GIn Asn Phe Leu
Ser Glu Lys Asn Lys Val Val Val Gly Lys Gly Glu Phe Thr Lys Asp Val Gly
Leu Lys Glu Met Val Phe Pro Ser Ser Arg Asn Leu Phe Leu Thr Asn Leu Asp
Asn Leu His Glu Asn Asn Thr His Asn Gin Glu Lys Lys Ile Gln Glu Glu lle
Glu Lys Lys Glu Thr Leu Ile Gln Glu Asn Val Val Leu Pro Gn Ile His Thr

Val Thr Gly Thr Lys Asn Phe Met Lys Asn Leu Phe Leu Leu Ser Thr Arg Gln
Asn Val Glu Gly Ser Tyr Asp Gly Ala Tyr Ala Pro Val Leu Gin Asp Phe Arg
Ser Leu Asn Asp Ser Thr Asn Arg Thr Lys Lys His Thr Ala His Phe Ser Lys
Lys Gly Glu Glu Glu Asn Leu Glu Gly Leu Gly Asn Gln Thr Lys Gln Ile Val
Glu Lys Tyr Ala Cys Thr Thr Arg Ile Ser Pro Asn Thr Ser Gin Gln Asn Phe
Val Thr Gln Arg Ser Lys Arg Ala Leu Lys Gln Phe Arg Leu Pro Leu Glu Glu
Thr Glu Leu Glu Lys Arg Ile Ile Val Asp Asp Thr Ser Thr Gln Trp Ser Lys Asn
Met Lys His Leu Thr Pro Ser Thr Leu Thr Gln Ile Asp Tyr Asn Glu Lys Glu
Lys Gly AlaIle Thr Gln Ser Pro Leu Ser Asp Cys Leu Thr Arg Ser His Ser lle
Pro Gln Ala Asn Arg Ser Pro Leu Pro Ile Ala Lys Val Ser Ser Phe Pro Serlle
Arg Pro Ile Tyr Leu Thr Arg Val Leu Phe Gln Asp Asn Ser Ser His Leu Pro
Ala Ala Ser Tyr Arg Lys Lys Asp Ser Gly Val GIn Glu Ser Ser His Phe Leu
Gln Gly AlaLys Lys Asn Asn Leu Ser Leu Ala Ile Leu Thr Leu Glu Met Thr
Gly Asp Gin Arg Glu Val Gly Ser Leu Gly Thr Ser Ala Thr Asn Ser Val Thr
Tyr Lys Lys Val Glu Asn Thr Val Leu Pro Lys Pro Asp Leu Pro Lys Thr Ser
Gly Lys Val Glu Leu Leu Pro Lys Val His Ile Tyr GIn Lys Asp Leu Phe Pro
Thr Glu Thr Ser Asn Gly Ser Pro Gly His Leu Asp Leu Val Glu Gly Ser Leu
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Leu Gln Gly Thr Glu Gly Alalle Lys Trp Asn Glu Ala Asn Arg Pro Gly Lys
Val Pro Phe Leu Arg Val Ala Thr Glu Ser Ser Ala Lys Thr Pro Ser Lys Leu

Leu Asp Pro Leu Ala Trp Asp Asn His Tyr Gly Thr GInIle Pro Lys Glu Glu
Trp Lys Ser Gln Glu Lys Ser Pro Glu Lys Thr Ala Phe Lys Lys Lys Asp Thr Ile
Leu Ser Leu Asn Ala Cys Glu Ser Asn His AlaIle Ala Alalle Asn Glu Gly
Gln Asn Lys Pro Glu Ile Glu Val Thr Trp Ala Lys Gln Gly Arg Thr Glu Arg
Leu Cys Ser Gln Asn Pro Pro Val Leu Lys Arg His Gln Arg GluIle Thr Arg
Thr Thr Leu Gin Ser Asp Gln Glu Glu Ile Asp Tyr Asp Asp Thr Ile Ser Val Glu
Met Lys Lys Glu Asp Phe Asp Ile Tyr Asp Glu Asp Glu Asn Gln Ser Pro Arg
Ser Phe Gln Lys Lys Thr Arg His Tyr Phe Ile Ala Ala Val Glu Arg Leu Trp Asp
Tyr Gly Met Ser Ser Ser Pro His Val Leu Arg Asn Arg Ala Gln Ser Gly Ser Val
Pro Gln Phe Lys Lys Val Val Phe Gln Glu Phe Thr Asp Gly Ser Phe Thr Gln Pro
Leu Tyr Arg Gly Glu Leu Asn Glu His Leu Gly Leu Leu Gly Pro Tyr Ile Arg
Ala Glu Val Glu Asp Asn Ile Met Val Thr Phe Arg Asn Gln Ala Ser Arg Pro
Tyr Ser Phe Tyr Ser Ser LeuIle Ser Tyr Glu Glu Asp Gln Arg Gln Gly Ala Glu
Pro Arg Lys Asn Phe Val Lys Pro Asn Glu Thr Lys Thr Tyr Phe Trp Lys Val
Gln His His Met Ala Pro Thr Lys Asp Glu Phe Asp Cys Lys Ala Trp Ala Tyr
Phe Ser Asp Val Asp Leu Glu Lys Asp Val His Ser Gly Leu Ile Gly Pro Leu
Leu Val Cys His Thr Asn Thr Leu Asn Pro Ala His Gly Arg Gln Val Thr Val Gln
Giu Phe Ala Leu Phe Phe Thr Ile Phe Asp Glu Thr Lys Ser Trp Tyr Phe Thr Glu
Asn Met Glu Arg Asn Cys Arg Ala Pro Cys Asn Ile Gln Met Glu Asp Pro Thr
Phe Lys Glu Asn Tyr Arg Phe His Ala Ile Asn Gly Tyr Ile Met Asp Thr Leu Pro
Gly Leu Val Met Ala Gln Asp Gln Arg Ile Arg Trp Tyr Leu Leu Ser Met Gly
Ser Asn Glu Asn Ile His Ser lle His Phe Ser Gly His Val Phe Thr Val Arg Lys
Lys Glu Glu Tyr Lys Met Ala Leu Tyr Asn Leu Tyr Pro Gly Val Phe Glu Thr
Val Glu Met Leu Pro Ser Lys Ala Gly Ile Trp Arg Val Glu Cys Leu Ile Gly Glu
His Leu His Ala Gly Met Ser Thr Leu Phe Leu Val Tyr Ser Asn Lys Cys Gln Thr
Pro Leu Gly Met Ala Ser Gly His Ile Arg Asp Phe Gln Ile Thr Ala Ser Gly Gin
Tyr Gly Gln Trp Ala Pro Lys Leu Ala Arg Leu His Tyr Ser Gly Ser Ile Asn Ala
Trp Ser Thr Lys Glu Pro Phe Ser Trp lle Lys Val Asp Leu Leu Ala Pro Met Ile
Ile His Gly Ile Lys Thr Gln Gly Ala Arg Gln Lys Phe Ser Ser Len Tyr [le Ser
Gln Phe Ile Ile Met Tyr Ser Leu Asp Gly Lys Lys Trp Gln Thr Tyr Arg Gly
Asn Ser Thr Gly Thr Leu Met Val Phe Phe Gly Asn Val Asp Ser Ser Gly Ile
Lys His Asn Ile Phe Asn Pro Pro Ile Ile Ala Arg TyrIle Arg Leu His Pro Thr
His Tyr Ser Ile Arg Ser Thr Leu Arg Met Glu Leu Met Gly Cys Asp Leu Asn
Ser Cys Ser Met Pro Lem Gly Met Glu Ser Lys Ala Ile Ser Asp Ala GlnIle Thr
Ala Ser Ser Tyr Phe Thr Asn Met Phe Ala Thr Trp Ser Pro Ser Lys Ala Arg Leu
His Leu Gln Gly Arg Ser Asn Ala Trp Arg Pro Gln Val Asn AsnPro Lys Glu
Trp Leu Gln Val Asp Phe Gln Lys Thr Met Lys Val Thr Gly Val Thr Thr Gln
Gly Val Lys Ser Leu Leu Thr Ser Met Tyr Val Lys Glu Phe Leu Ile Ser Ser Ser
Gln Asp Gly His GIn Trp Thr Leu Phe Phe Gln Asn Gly Lys Val Lys Val Phe
Gln Gly Asn Gln Asp Ser Phe Thr Pro Val Val Asn Ser Leu Asp Pro Pro Leu
Leu Thr Arg Tyr Leu Arg lle His
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Pro Gln Ser Trp Val His Gln Ile Ala Leu Arg Met Glu Val Leu Gly Cys Glu
Ala Gln Asp Lev Tyr
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TCCACCTGTCCCCGCAGCGCCGGCTCGCGCCCTCCTGCCGCAGCCACC
GAGCCGCCGTCTAGCGCCCCGACCTCGCCACCATGAGAGCCCTGCTG
GCGCGCCTGCTTCTCTGCGTCCTGGTCGTGAGCGACTCCAAAGGCAGC
AATGAACTTCATCAAGTTCCATCGAACTGTGACTGTCTAAATGGAGGA
ACATGTGTGTCCAACAAGTACTTCTCCAACATTCACTGGTGCAACTGC
CCAAAGAAATTCGGAGGGCAGCACTGTGAAATAGATAAGTCAAAAAC
CTGCTATGAGGGGAATGGTCACTTTTACCGAGGAAAGGCCAGCACTG
ACACCATGGGCCGGCCCTGCCTGCCCTGGAACTCTGCCACTGTCCTTC
AGCAAACGTACCATGCCCACAGATCTGATGCTCTTCAGCTGGGCCTGG
GGAAACATAATTACTGCAGGAACCCAGACAACCGGAGGCGACCCTGG
TGCTATGTGCAGGTGGGCCTAAAGCCGCTTGTCCAAGAGTGCATGGT
GCATGACTGCGCAGATGGAAAAAAGCCCTCCTCTCCTCCAGAAGAAT
TAAAATTTCAGTGTGGCCAAAAGACTCTGAGGCCCCGCTTTAAGATTA
TTGGGGGAGAATTCACCACCATCGAGAACCAGCCCTGGTTTGCGGCC
ATCTACAGGAGGCACCGGGGGGGCTCTGTCACCTACGTGTGTGGAGG
CAGCCTCATCAGCCCTTGCTGGGTGATCAGCGCCACACACTGCTTCAT
TGATTACCCAAAGAAGGAGGACTACATCGTCTACCTGGGTCGCTCAA
GGCTTAACTCCAACACGCAAGGGGAGATGAAGTTTGAGGTGGAAAAC
CTCATCCTACACAAGGACTACAGCGCTGACACGCTTGCTCACCACAAC
GACATTGCCTTGCTGAAGATCCGTTCCAAGGAGGGCAGGTGTGCGCA
GCCATCCCGGACTATACAGACCATCTGCCTGCCCTCGATGTATAACGA
TCCCCAGTTTGGCACAAGCTGTGAGATCACTGGCTTTGGAAAAGAGA
ATTCTACCGACTATCTCTATCCGGAGCAGCTGAAGATGACTGTTGTGA
AGCTGATTTCCCACCGGGAGTGTCAGCAGCCCCACTACTACGGCTCTG
AAGTCACCACCAAAATGCTGTGTGCTGCTGACCCACAGTGGAAAACA
GATTCCTGCCAGGGAGACTCAGGGGGACCCCTCGTCTGTTCCCTCCAA
GGCCGCATGACTTTGACTGGAATTGTGAGCTGGGGCCGTGGATGTGC
CCTGAAGGACAAGCCAGGCGTCTACACGAGAGTCTCACACTTCTTAC
CCTGGATCCGCAGTCACACCAAGGAAGAGAATGGCCTGGCCCTCTGA
GGGTCCCCAGGGAGGAAACGGGCACCACCCGCTTTCTTGCTGGTTGTC
ATTTTTGCAGTAGAGTCATCTCCATCAGCTGTAAGAAGAGACTGGGA
AGAT
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Met Arg Ala Leu Leu Ala Arg Leu Leu Leu Cys Val Leu Val Val Ser Asp Ser
Lys Gly Ser Asn Glu Leu His Gln Val Pro Ser Asn Cys Asp Cys Leu Asn Gly
Gly Thr Cys Val Ser Asn Lys Tyr Phe Ser Asn Ile His Trp Cys Asn Cys Pro Lys
Lys Phe Gly Gly Gln His Cys Glu Ile Asp Lys Ser Lys Thr Cys Tyr Glu Gly Asn
Gly His Phe Tyr Arg Gly Lys Ala Ser Thr Asp Thr Met Gly Arg Pro Cys Leu Pro
Trp Asn Ser Ala Thr Val Leu Gln GIn Thr Tyr His Ala His Arg Ser Asp Ala Leu
GlIn Leu Gly Leu Gly Lys His Asn Tyr Cys Arg Asn Pro Asp Asn Arg Arg Arg
Pro Trp Cys Tyr Val Gln Val Gly Leu Lys Pro Leu Val GIn Glu Cys Met Val His
Asp Cys Ala Asp Gly Lys Lys Pro Ser Ser Pro Pro Glu Glu Leu Lys Phe Gln Cys
Gly GIn Lys Thr Leu Arg Pro Arg Phe Lys Ile Ile Gly Gly Glu Phe Thr Thr Ile
Glu Asn Gln Pro Trp Phe Ala Ala lle Tyr Arg Arg His Arg Gly Gly Ser Val Thr
Tyr Val Cys Gly Gly Ser Leu Ile Ser Pro Cys Trp Val Ile Ser Ala Thr His Cys
Phe Ile Asp Tyr Pro Lys Lys Glu Asp Tyr Ile Val Tyr Leu Gly Arg Ser Arg Leu
Asn Ser Asn Thr GIn Gly Glu Met Lys Phe Glu Val Glu Asn Leu Ile Leu His Lys
Asp Tyr Ser Ala Asp Thr Leu Ala His His Asn Asp Ile Ala Leu Leu Lys Tle Arg
Ser Lys Glu Gly Arg Cys Ala Gin Pro Ser Arg Thr Ile Gln Thr Ile Cys Leu Pro
Ser Met Tyr Asn Asp Pro Gln Phe Gly Thr Ser Cys Glu Ile Thr Gly Phe Gly Lys
‘Glu Asn Ser Thr Asp Tyr Leu Tyr Pro Glu Gln Leu Lys Met Thr Val Val Lys
Leu Ile Ser His Arg Glu Cys Gln Gln Pro His Tyr Tyr Gly Ser Glu Val Thr Thr
Lys Met Leu Cys Ala Ala Asp Pro Gln Trp Lys Thr Asp Ser Cys Gln Gly Asp
Ser Gly Gly Pro Leu Val Cys Ser Leu Gln Gly Arg Met Thr Leu Thr Gly le Val
Ser Trp Gly Arg Gly Cys Ala Leu Lys Asp Lys Pro Gly Val Tyr Thr Arg Val Ser
His Phe Leu Pro Trp le Arg Ser His Thr Lys Glu Glu Asn Gly Leu Ala Leu
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TCCTGCACAGGCAGTGCCTTGAAGTGCTTCTTCAGAGACCTTTCTTCA

TAGACTACTTTTTTTTCTTTAAGCAGCAAAAGGAGAAAATTGTCATCA
AGGATATTCCAGATTCTTGACAGCATTCTCGTCATCTCTGAGGACATC
ACCATCATCTCAGGATGAGGGGCATGAAGCTGCTGGGGGCGCTGCTG
GCACTGGCGGCCCTACTGCAGGGGGCCGTGTCCCTGAAGATCGCAGC

CTTCAACATCCAGACATTTGGGGAGACCAAGATGTCCAATGCCACCCT
CGTCAGCTACATTGTGCAGATCCTGAGCCGCTATGACATCGCCCTGGT
- CCAGGAGGTCAGAGACAGCCACCTGACTGCCGTGGGGAAGCTGCTGG
ACAACCTCAATCAGGATGCACCAGACACCTATCACTACGTGGTCAGT

GAGCCACTGGGACGGAACAGCTATAAGGAGCGCTACCTGTTCGTGTA
CAGGCCTGACCAGGTGTCTGCGGTGGACAGCTACTACTACGATGATG

GCTGCGAGCCCTGCGGGAACGACACCTTCAACCGAGAGCCAGCCATT
GTCAGGTTCTTCTCCCGGTTCACAGAGGTCAGGGAGTTTGCCATTGTT

CCCCTGCATGCGGCCCCGGGGGACGCAGTAGCCGAGATCGACGCTCT
CTATGACGTCTACCTGGATGTCCAAGAGAAATGGGGCTTGGAGGACG
TCATGTTGATGGGCGACTTCAATGCGGGCTGCAGCTATGTGAGACCCT
CCCAGTGGTCATCCATCCGCCTGTGGACAAGCCCCACCTTCCAGTGGC
TGATCCCCGACAGCGCTGACACCACAGCTACACCCACGCACTGTGCCT
ATGACAGGATCGTGGTTGCAGGGATGCTGCTCCGAGGCGCCGTTGTTC
CCGACTCGGCTCTTCCCTTTAACTTCCAGGCTGCCTATGGCCTGAGTG

ACCAACTGGCCCAAGCCATCAGTGACCACTATCCAGTGGAGGTGATG

CTGAAGTGAGCAGCCCCTCCCCACACCAGTTGAACTGCAG
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FIG. 67B

Met Arg Gly Met Lys Leu Leu Gly Ala Leu Leu Ala Leu Ala Ala Leu Leu Gln
Gly Ala Val Ser Leu Lys Ile Ala Ala Phe Asn Ile GIn Thr Phe Gly Glu Thr Lys
Met Ser Asn Ala Thr Leu Val Ser Tyr Ile Val Gln e Leu Ser Arg Tyr Asp lle
Ala Leu Val Gln Glu Val Arg Asp Ser His Leu Thr Ala Val Gly Lys Leu Leu
Asp Asn Leu Asn Gln Asp Ala Pro Asp Thr Tyr His Tyr Val Val Ser Glu Pro
Leu Gly Arg Asn Ser Tyr Lys Glu Arg Tyr Leu Phe Val Tyr Arg Pro Asp Gln
Val Ser Ala Val Asp Ser Tyr Tyr Tyr Asp Asp Gly Cys Glu Pro Cys Gly Asn
Asp Thr Phe Asn Arg Glu Pro Ala Ile Val Arg Phe Phe Ser Arg Phe Thr Glu Val
Arg Glu Phe Ala Ile Val Pro Leu His Ala Ala Pro Gly Asp Ala Val Ala Glu Ile
Asp AlaLeu Tyr Asp Val Tyr Leu Asp Val Gln Glu Lys Trp Gly Leu Glu Asp
Val Met Leu Met Gly Asp Phe Asn Ala Gly Cys Ser Tyr Val Arg Pro Ser Gln
Trp Ser Ser Ile Arg Leu Trp Thr Ser Pro Thr Phe GIn Trp Leu Ile Pro Asp Ser
Ala Asp Thr Thr Ala Thr Pro Thr His Cys Ala Tyr Asp Arg Ile Val Val Ala Gly
Met Leu Leu Arg Gly Ala Val Val Pro Asp Ser Ala Leu Pro Phe Asn Phe Gln
Ala Ala Tyr Gly Leu Ser Asp Gln Leu Ala Gin Ala Ile Ser Asp His Tyr Pro Val
Glu Val Met Leu Lys

10 AUG 2006
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FIG. 68A

GCTGCATCAGAAGAGGCCATCAAGCACATCACTGTCCTTCTGCCATGG
CCCTGTGGATGCGCCTCCTGCCCCTGCTGGCGCTGCTGGCCCTCTGGG
GACCTGACCCAGCCGCAGCCTTTGTGAACCAACACCTGTGCGGCTCAC
ACCTGGTGGAAGCTCTCTACCTAGTGTGCGGGGAACGAGGCTTCTTCT
ACACACCCAAGACCCGCCGGGAGGCAGAGGACCTGCAGGTGGGGCA
GGTGGAGCTGGGCGGGGGCCCTGGTGCAGGCAGCCTGCAGCCCTTGG
CCCTGGAGGGGTCCCTGCAGAAGCGTGGCATTGTGGAACAATGCTGT
ACCAGCATCTGCTCCCTCTACCAGCTGGAGAACTACTGCAACTAGACG
CAGCCCGCAGGCAGCCCCCCACCCGCCGCCTCCTGCACCGAGAGAGA
TGGAATAAAGCCCTTGAACCAGC

FIG. 68B

Met Ala Leu Trp Met Arg Leu Leu Pro Leu Leu Ala Leu Leu Ala Leu Trp Gly
Pro Asp Pro Ala Ala Ala Phe Val Asn GIn His Leu Cys Gly Ser His Leu Val
Glu Ala Leu Tyr Leu Val Cys Gly Glu Arg Gly Phe Phe Tyr Thr Pro Lys Thr
Arg Arg Glu Ala Glu Asp Leu Gln Val Gly GIn Val Glu Leu Gly Gly Gly Pro
Gly Ala Gly Ser Leu Gln Pro Leu Ala Leu Glu Gly Ser Leu GIn Lys Arg Gly lie
Val Glu GIn Cys Cys Thr Ser Ile Cys Ser Leu Tyr Gln Leu Glu Asn Tyr Cys Asn
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FIG. 69A

ATGGGAGGTTGGTCTTCCAAACCTCGACAAGGCATGGGGACGAATCT
TTCTGTTCCCAATCCTCTGGGATTCTTTCCCGATCACCAGTTGGACCCT
GCGTTCGGAGCCAACTCAAACAATCCAGATTGGGACTTCAACCCCAA
CAAGGATCACTGGCCAGAGGCAATCAAGGTAGGAGCGGGAGACTTC
GGGCCAGGGTTCACCCCACCACACGGCGGTCTTTTGGGGTGGAGCCC
TCAGGCTCAGGGCATATTGACAACAGTGCCAGCAGCGCCTCCTCCTG
TTTCCACCAATCGGCAGTCAGGAAGACAGCCTACTCCCATCTCTCCAC
CTCTAAGAGACAGTCATCCTCAGGCCATGCAGTGGAACTCCACAACA
TTCCACCAAGCTCTGCTAGATCCCAGAGTGAGGGGCCTATATTTTCCT
GCTGGTGGCTCCAGTTCCGGAACAGTAAACCCTGTTCCGACTACTGTC
TCACCCATATCGTCAATCTTCTCGAGGACTGGGGACCCTGCACCGAAC
ATGGAGAGCACAACATCAGGATTCCTAGGACCCCTGCTCGTGTTACA
GGCGGGGTTTTTCTTGTTGACAAGAATCCTCACAATACCACAGAGTCT
AGACTCGTGGTGGACTTCTCTCAATTTTCTAGGGGGAGCACCCACGTG
TCCTGGCCAAAATTCGCAGTCCCCAACCTCCAATCACTCACCAACCTC
TTGTCCTCCAATTTGTCCTGGTTATCGCTGGATGTGTCTGCGGCGTTTT
ATCATATTCCTCTTCATCCTGCTGCTATGCCTCATCTTCTTGTTGGTTC
TTCTGGACTACCAAGGTATGTTGCCCGTTTGTCCTCTACTTCCAGGAA
CATCAACTACCAGCACGGGACCATGCAAGACCTGCACGATTCCTGCT
CAAGGAACCTCTATGTTTCCCTCTTGTTGCTGTACAAAACCTTCGGAC
GGAAACTGCACTTGTATTCCCATCCCATCATCCTGGGCTTTCGCAAGA
TTCCTATGGGAGTGGGCCTCAGTCCGTTTCTCCTGGCTCAGTTTACTA
GTGCCATTTGTTCAGTGGTTCGCAGGGCTTTCCCCCACTGTTTGGCTTT
CAGTTATATGGATGATGTGGTATTGGGGGCCAAGTCTGTACAACATCT
TGAGTCCCTTTTTACCTCTATTACCAATTTTCTTTTGTCTTITGGGTATAC
ATTTGA
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FIG. 69B

Met Gly Gly Trp Ser Ser Lys Pro Arg Gln Gly Met Gly Thr Asn Leu Ser Val Pro
Asn Pro Leu Gly Phe Phe Pro Asp His GIn Leu Asp Pro Ala Phe Gly Ala Asn
Ser Asn Asn Pro Asp Trp Asp Phe Asn Pro Asn Lys Asp His Trp Pro Glu Ala [le
Lys Val Gly Ala Gly Asp Phe Gly Pro Gly Phe Thr Pro Pro His Gly Gly Leu Leu
Gly Trp Ser Pro Gln Ala Gln Gly Ile Leu Thr Thr Val Pro Ala Ala Pro Pro Pro
Val Ser Thr Asn Arg Gln Ser Gly Arg Gln Pro Thr Pro Ile Ser Pro Pro Leu Arg
Asp Ser His Pro Gln Ala Met Gln Trp Asn Ser Thr Thr Phe His Gin Ala Leu Leu
Asp Pro Arg Val Arg Gly Leu Tyr Phe Pro Ala Gly Gly Ser Ser Ser Gly Thr Val
Asn Pro Val Pro Thr Thr Val Ser Pro Ile Ser Ser Ile Phe Ser Arg Thr Gly Asp
Pro Ala Pro Asn Met Glu Ser Thr Thr Ser Gly Phe Leu Gly Pro Leu Leu Val Leu
Gln Ala Gly Phe Phe Leu Leu Thr Arg Ile Leu Thr He Pro Gln Ser Leu Asp Ser
Trp Trp Thr Ser Leu Asn Phe Leu Gly Gly Ala Pro Thr Cys Pro Gly Gln Asn Ser
Gin Ser Pro Thr Ser Asn His Ser Pro Thr Ser Cys Pro Pro Ile Cys Pro Gly Tyr
Arg Trp Met Cys Leu Arg Arg Phe Ile Ile Phe Leu Phe Ile Leu Leu Leu Cys Leu
Ile Phe Leu Leu Val Leu Leu Asp Tyr Gln Gly Met Leu Pro Val Cys Pro Leu
Leu Pro Gly Thr Ser Thr Thr Ser Thr Gly Pro Cys Lys Thr Cys Thr Iie Pro Ala
GIn Gly Thr Ser Met Phe Pro Ser Cys Cys Cys Thr Lys Pro Ser Asp Gly Asn
Cys Thr Cys Ile Pro Ile Pro Ser Ser Trp Ala Phe Ala Arg Phe Leu Trp Glu Trp
Ala Ser Val Arg Phe Ser Trp Leu Ser Leu Leu Val Pro Phe Val Gin Trp Phe Ala
Gly Leu Ser Pro Thr Val Trp Leu Ser Val Ile Trp Met Met Trp Tyr Trp Gly Pro
Ser Leu Tyr Asn Ile Leu Ser Pro Phe Leu Pro Leu Leu Pro Ite Phe Phe Cys Leu
Trp Val Tyr Ile
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FIG. 70A

CGAACCACTCAGGGTCCTGTGGACAGCTCACCTAGCTGCAATGGCTA
CAGGCTCCCGGACGTCCCTGCTCCTGGCTTTTGGCCTGCTCTGCCTGC
CCTGGCTTCAAGAGGGCAGTGCCTTCCCAACCATTCCCTTATCCAGGC
CTTTTGACAACGCTATGCTCCGCGCCCATCGTCTGCACCAGCTGGCCT
TTGACACCTACCAGGAGTTTGAAGAAGCCTATATCCCAAAGGAACAG
AAGTATTCATTCCTGCAGAACCCCCAGACCTCCCTCTGTTTCTCAGAG
TCTATTCCGACACCCTCCAACAGGGAGGAAACACAACAGAAATCCAA
CCTAGAGCTGCTCCGCATCTCCCTGCTGCTCATCCAGTCGTGGCTGGA
GCCCGTGCAGTTCCTCAGGAGTGTCTTCGCCAACAGCCTGGTGTACGG
CGCCTCTGACAGCAACGTCTATGACCTCCTAAAGGACCTAGAGGAAG
GCATCCAAACGCTGATGGGGAGGCTGGAAGATGGCAGCCCCCGGACT
GGGCAGATCTTCAAGCAGACCTACAGCAAGTTCGACACAAACTCACA
CAACGATGACGCACTACTCAAGAACTACGGGCTGCTCTACTGCTTCAG
GAAGGACATGGCAAGGTCGAGACATTCCTGCGCATCGTGCAGTGCCG
CTCTGTGGAGGGCAGCTGTGGCTTCTAGCTGCCCGGGTGGCATCCCTG
TGACCCCTCCCCAGTGCCTCTCCTGGCCCTGGAAGTTGCCACTCCAGT
GCCCACCAGCCTTGTCCTAATAAAATTAAGTTGCATC

FIG. 70B

Met Ala Thr Gly Ser Arg Thr Ser Leu Leu Leu Ala Phe Gly Leu Leu Cys Leu
Pro Trp Leu Gln Glu Gly Ser Ala Phe Pro Thr Ile Pro Leu Ser Arg Pro Phe Asp
Asn Ala Met Leu Arg Ala His Arg Leu His GIn Leu Ala Phe Asp Thr Tyr Gin
Glu Phe Glu Glu Ala Tyr Ile Pro Lys Glu GIn Lys Tyr Ser Phe Leu Gln Asn Pro
Gln Thr Ser Leu Cys Phe Ser Glu Ser Ile Pro Thr Pro Ser Asn Arg Glu Glu Thr
GIn GIn Lys Ser Asn Leu Glu Leu Leu Arg Ile Ser Leu Leu Leu Ile Gin Ser Trp
Leu Glu Pro Val Gln Phe Leu Arg Ser Val Phe Ala Asn Ser Leu Val Tyr Gly Ala
Ser Asp Ser Asn Val Tyr Asp Leu Leu Lys Asp Leu Glu Glu Gly Ile GIn Thr Leu
Met Gly Arg Leu Glu Asp Gly Ser Pro Arg Thr Gly GIn Ile Phe Lys Gln Thr Tyr
Ser Lys Phe Asp Thr Asn Ser His Asn Asp Asp Ala Leu Leu Lys Asn Tyr Gly
Leu Leu Tyr Cys Phe Arg Lys Asp Met Asp Lys Val Glu Thr Phe Leu Arg Ile
Val Gln CysArg Ser Val Glu Gly Ser Cys Gly Phe
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FIG. 71A

ATGGCGCCCGTCGCCGTCTGGGCCGCGCTGGCCGTCGGACTGGAGCT
CTGGGCTGCGGCGCACGCCTTGCCCGCCCAGGTGGCATTTACACCCTA
CGCCCCGGAGCCCGGGAGCACATGCCGGCTCAGAGAATACTATGACC
AGACAGCTCAGATGTGCTGCAGCAAATGCTCGCCGGGCCAACATGCA
AAAGTCTTCTGTACCAAGACCTCGGACACCGTGTGTGACTCCTGTGAG
GACAGCACATACACCCAGCTCTGGAACTGGGTTCCCGAGTGCTTGAG
CTGTGGCTCCCGCTGTAGCTCTGACCAGGTGGAAACTCAAGCCTGCAC
TCGGGAACAGAACCGCATCTGCACCTGCAGGCCCGGCTGGTACTGCG
CGCTGAGCAAGCAGGAGGGGTGCCGGCTGTGCGCGCCGCTGCGCAAG
TGCCGCCCGGGCTTCGGCGTGGCCAGACCAGGAACTGAAACATCAGA
CGTGGTGTGCAAGCCCTGTGCCCCGGGGACGTTCTCCAACACGACTTC
ATCCACGGATATTTGCAGGCCCCACCAGATCTGTAACGTGGTGGCCAT
CCCTGGGAATGCAAGCATGGATGCAGTCTGCACGTCCACGTCCCCCA
CCCGGAGTATGGCCCCAGGGGCAGTACACTTACCCCAGCCAGTGTCC
ACACGATCCCAACACACGCAGCCAACTCCAGAACCCAGCACTGCTCC
AAGCACCTCCTTCCTGCTCCCAATGGGCCCCAGCCCCCCAGCTGAAGG
GAGCACTGGCGACTTCGCTCTTCCAGTTGGACTGATTGTGGGTGTGAC
AGCCTTGGGTCTACTAATAATAGGAGTGGTGAACTGTGTCATCATGAC
CCAGGTGAAAAAGAAGCCCTTGTGCCTGCAGAGAGAAGCCAAGGTGC
CTCACTTGCCTGCCGATAAGGCCCGGGGTACACAGGGCCCCGAGCAG
CAGCACCTGCTGATCACAGCGCCGAGCTCCAGCAGCAGCTCCCTGGA
GAGCTCGGCCAGTGCGTTGGACAGAAGGGCGCCCACTCGGAACCAGC
CACAGGCACCAGGCGTGGAGGCCAGTGGGGCCGGGGAGGCCCGGGL
CAGCACCGGGAGCTCAGATTCTTCCCCTGGTGGCCATGGGACCCAGG
TCAATGTCACCTGCATCGTGAACGTCTGTAGCAGCTCTGACCACAGCT
CACAGTGCTCGCTCCCAAGCCAGCTCCACAATGGGAGACACAGATTCC
AGCCCCTCGGAGTCCCCGAAGGACGAGCAGGTCCCCTTCTCCAAGGA
GGAATGTGCCTTTCGGTCACAGCTGGAGACGCCAGAGACCCTGCTGG
GGAGCACCGAAGAGAAGCCCCTGCCCCTTGGAGTGCCTGATGCTGGG
ATGAAGCCCAGTTAACCAGGCCGGTGTGGGCTGTGTCGTAGCCAAGG
TGGGCTGAGCCCTGGCAGGATGACCCTGCGAAGGGGCCCTGGTCCTT
CCAGGC
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FIG. 71B

Met Ala Pro Val Ala Val Trp Ala Ala Leu Ala Val Gly Leu Glu Leu Trp Ala Ala
Ala His Ala Leu Pro Ala Gln Val Ala Phe Thr Pro Tyr Ala Pro Glu Pro Gly Ser
Thr Cys Arg Leu Arg Glu Tyr Tyr Asp Gln Thr Ala Gin Met Cys Cys Ser Lys
Cys Ser Pro Gly GIn His Ala Lys Val Phe Cys Thr Lys Thr Ser Asp Thr Val Cys
Asp Ser Cys Glu Asp Ser Thr Tyr Thr Gln Leu Trp Asn Trp Val Pro Glu Cys
Leu Ser Cys Gly Ser Arg Cys Ser Ser Asp Gln Val Glu Thr Gin Ala Cys Thr Arg
Glu Gln Asn Arg Ile Cys Thr Cys Arg Pro Gly Trp Tyr Cys Ala Leu Ser Lys Gln
Glu Gly Cys Arg Leu Cys Ala Pro Leu Arg Lys Cys Arg Pro Gly Phe Gly Val
Ala Arg Pro Gly Thr Glu Thr Ser Asp Val Val Cys Lys Pro Cys Ala Pro Gly Thr
Phe Ser Asn Thr Thr Ser Ser Thr Asp Ile Cys Arg Pro His Gin Ile Cys Asn Val
Val Ala Ile Pro Gly Asn Ala Ser Met Asp Ala Val Cys Thr Ser Thr Ser Pro Thr
Arg Ser Met Ala Pro Gly Ala Val His Leu Pro Gln Pro Val Ser Thr Arg Ser Gln
His Thr Gln Pro Thr Pro Glu Pro Ser Thr Ala Pro Ser Thr Ser Phe Leu Leu Pro
Met Gly Pro Ser Pro Pro Ala Glu Gly Ser Thr Gly Asp Phe Ala Leu Pro Val Gly
Leu Ile Val Gly Val Thr Ala Leu Gly Leu Leu Ile Ile Gly Val Val Asn Cys Val
Ile Met Thr GIn Val Lys Lys Lys Pro Leu Cys Leu Gln Arg Glu Ala Lys Val Pro
His Leu Pro Ala Asp Lys Ala Arg Gly Thr Gln Gly Pro Glu Gln Gln His Leu Leu
Ile Thr Ala Pro Ser Ser Ser Ser Ser Ser Leu Glu Ser Ser Ala Ser Ala Leu Asp Arg
Arg Ala Pro Thr Arg Asn Gln Pro Gin Ala Pro Gly Val Glu Ala Ser Gly Ala Gly
Glu Ala Arg Ala Ser Thr Gly Ser Ser Asp Ser Ser Pro Gly Gly His Gly Thr GIn
Val Asn Val Thr Cys Ile Val Asn Val Cys Ser Ser Ser Asp His Ser Ser GIn Cys
Ser Ser Gln Ala Ser Ser Thr Met Gly Asp Thr Asp Ser Ser Pro Ser Glu Ser Pro
Lys Asp Glu Gln Val Pro Phe Ser Lys Glu Glu Cys Ala Phe Arg Ser Gin Leu Glu
Thr Pro Glu Thr Leu Leu Gly Ser Thr Glu Glu Lys Pro Leu Pro Leu Gly Val Pro
Asp Ala Gly Met Lys Pro Ser
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FIG. 72A

Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly Asp Arg Val
Thr Ile Thr Cys Arg Ala Ser Gln Asp Val Asn Thr Ala Val Ala Trp Tyr Gln Gln
Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile Tyr Ser Ala Ser Phe Leu Tyr Ser Gly
Val Pro Ser Arg Phe Ser Gly Ser Arg Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser
Ser Leu Gln Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln His Tyr Thr Thr Pro
Pro Thr Phe Gly Gln Gly Thr Lys Val Giu Ile Lys

FIG. 72B

Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly Ser Leu Arg
Leu Ser Cys Ala Ala Ser Gly Phe Asn Ile Lys Asp Thr Tyr Ile His Trp Val Arg
Gln Ala Pro Gly Lys Gly Leu Glu Trp Val Ala Arg Ile Tyr Pro Thr Asn Gly Tyr
Thr Arg Tyr Ala Asp Ser Val Lys Gly Arg Phe Thr Ile Ser-Ala Asp Thr Ser Lys
Asn Thr Ala Tyr Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr
Tyr Cys Ser Arg Trp Gly Gly Asp Gly Phe Tyr Ala Met Asp Tyr Trp Gly Gin
Gly Thr Leu Val Thr Vat Ser Ser
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FIG. 73A

Gln Val Thr Leu Arg Glu Ser Gly Pro Ala Leu Val Lys Pro Thr Gin Thr Leu Thr
Leu Thr Cys Thr Phe Ser Gly Phe Ser Leu Ser Thr Ser Gly Met Ser Val Gly Trp
Ile Arg Gln Pro Ser Gly Lys Ala Leu Glu Trp Leu Ala Asp Ile Trp Trp Asp Asp
Lys Lys Asp Tyr Asn Pro Ser Leu Lys Ser Arg Leu Thr Ile Ser Lys Asp Thr Ser
Lys Asn Gln Val Val Leu Lys Val Thr Asn Met Asp Pro Ala Asp Thr Ala Thr
Tyr Tyr Cys Ala Arg Ser Met Ile Thr Asn Trp Tyr Phe Asp Val Trp Gly Ala Gly
Thr Thr Val Thr Val Ser Ser

FIG. 73B

Asp Ile Gin Met Thr Gln Ser Pro Ser Thr Leu Ser Ala Ser Val Gly Asp Arg Val
Thr Ile Thr Cys Lys Cys Gln Leun Ser Val Gly Tyr Met His Trp Tyr Gln Gln Lys
Pro Gly Lys Ala Pro Lys Leu Trp Ile Tyr Asp Thr Ser Lys Leu Ala Ser Gly Val
Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Glu Phe Thr Leu Thr Ile Ser Ser
Leu GIn Pro Asp Asp Phe Ala Thr Tyr Tyr Cys Phe Gln Gly Ser Gly Tyr Pro Phe
Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys
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FIG. 74A

GACATCTTGCTGACTCAGTCTCCAGCCATCCTGTCTGTGAGTCCAGGA
GAAAGAGTCAGTTTCTCCTGCAGGGCCAGTCAGTTCGTTGGCTCAAGC
ATCCACTGGTATCAGCAAAGAACAAATGGTTCTCCAAGGCTTCTCATA
AAGTATGCTTCTGAGTCTATGTCTGGGATCCCTTCCAGGTTTAGTGGC
AGTGGATCAGGGACAGATTTTACTCTTAGCATCAACACTGTGGAGTCT
GAAGATATTGCAGATTATTACTGTCAACAAAGTCATAGCTGGCCATTC
ACGTTCGGCTCGGGGACAAATTTGGAAGTAAAAGAAGTGAAGCTTGA
GGAGTCTGGAGGAGGCTTGGTGCAACCTGGAGGATCCATGAAACTCT
CCTGTGTTGCCTCTGGATTCATTTTCAGTAACCACTGGATGAACTGGG
TCCGCCAGTCTCCAGAGAAGGGGCTTGAGTGGGTTGCTGAAATTAGA
TCAAAATCTATTAATTCTGCAACACATTATGCGGAGTCTGTGAAAGGG
AGGTTCACCATCTCAAGAGATGATTCCAAAAGTGCTGTCTACCTGCAA
ATGACCGACTTAAGAACTGAAGACACTGGCGTTTATTACTGTTCCAGG
AATTACTACGGTAGTACCTACGACTACTGGGGCCAAGGCACCACTCTC
ACAGTCTCC

FIG. 74B

Asp Ile Leu Leu Thr Gln Ser Pro Ala Ile Leu Ser Val Ser Pro Gly Glu Arg Val
Ser Phe Ser Cys Arg Ala Ser Gln Phe Val Gly Ser Ser Ile His Trp Tyr Gln Gln
Arg Thr Asn Gly Ser Pro Arg Leu Leu [le Lys Tyr Ala Ser Glu Ser Met Ser Gly
Ile Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Ser Ile Asn
Thr Val Glu Ser Glu Asp Ile Ala Asp Tyr Tyr Cys Gln Gln Ser His Ser Trp Pro
Phe Thr Phe Gly Ser Gly Thr Asn Leu Glu Val Lys Glu Val Lys Leu Glu Glu Ser
Gly Gly Gly Leu Val Gln Pro Gly Gly Ser Met Lys Leu Ser Cys Val Ala Ser Gly
Phe Ite Phe Ser Asn His Trp Met Asn Trp Val Arg Gln Ser Pro Glu Lys Gly Leu
Glu Trp Val Ala Glu Ile Arg Ser Lys Ser Ile Asn Ser Ala Thr His Tyr Ala Glu
Ser Val Lys Gly Arg Phe Thr Ile Ser Arg Asp Asp Ser Lys Ser Ala Val Tyr
LeuGin Met Thr Asp Leu Arg Thr Glu Asp Thr Gly Val Tyr Tyr Cys Ser Arg
Asn Tyr Tyr Gly Ser Thr Tyr Asp Tyr Trp Gly Gin Gly Thr Thr Leu Thr Val Ser
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FIG. 75A

ATGGAGACAGACACACTCCTGTTATGGGTGCTGCTGCTCTGGGTTCCA
GGTTCCACTGGTGACGTCAGGCGAGGGCCCCGGAGCCTGCGGGGCAG
GGACGCGCCAGCCCCCACGCCCTGCGTCCCGGCCGAGTGCTTCGACC
TGCTGGTCCGCCACTGCGTGGCCTGCGGGCTCCTGCGCACGCCGLGGC
CGAAACCGGCCGGGGCCAGCAGCCCTGCGCCCAGGACGGCGCTGCAG
CCGCAGGAGTCGGTGGGCGCGGGGGCCGGCGAGGCGGCGGTCGACA
AAACTCACACATGCCCACCGTGCCCAGCACCTGAACTCCTGGGGGGA
CCGTCAGTCTTCCTCTTCCCCCCAAAACCCAAGGACACCCTCATGATC
TCCCGGACCCCTGAGGTCACATGCGTGGTGGTGGACGTGAGCCACGA
AGACCCTGAGGTCAAGTTCAACTGGTACGTGGACGGCGTGGAGGTGC
ATAATGCCAAGACAAAGCCGCGGGAGGAGCAGTACAACAGCACGTA
CCGTGTGGTCAGCGTCCTCACCGTCCTGCACCAGGACTGGCTGAATGG
CAAGGAGTACAAGTGCAAGGTCTCCAACAAAGCCCTCCCAGCCCCCA
TCGAGAAAACCATCTCCAAAGCCAAAGGGCAGCCCCGAGAACCACAG
GTGTACACCCTGCCCCCATCCCGGGATGAGCTGACCAAGAACCAGGT
CAGCCTGACCTGCCTGGTCAAAGGCTTCTATCCCAGCGACATCGCCGT
GGAGTGGGAGAGCAATGGGCAGCCGGAGAACAACTACAAGACCACG
CCTCCCGTGTTGGACTCCGACGGCTCCTTCTTCCTCTACAGCAAGCTC
ACCGTGGACAAGAGCAGGTGGCAGCAGGGGAACGTCTTCTCATGCTC
CGTGATGCATGAGGCTCTGCACAACCACTACACGCAGAAGAGCCTCT
CCCTGTCTCCCGGGAAATGA
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FIG. 75B

Met Glu Thr Asp Thr Leu Leu Leu Trp Val Leu Leu Leu Trp Val Pro Gly Ser
Thr Gly Asp Val Arg Arg Gly Pro Arg Ser Leu Arg Gly Arg Asp Ala Pro Ala
Pro Thr Pro Cys Val Pro Ala Glu Cys Phe Asp Leu Leu Val Arg His Cys Val Ala
Cys Gly Leu Leu Arg Thr Pro Arg Pro Lys Pro Ala Gly Ala Ser Ser Pro Ala Pro
Arg Thr Ala Leu Gln Pro Gln Glu Ser Val Gly Ala Gly Ala Gly Glu Ala Ala Val
Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser
Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu
Val Thr Cys Val Val Val Asp Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp
Tyr Val Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Giu Glu Gln Tyr
Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His Gln Asp Trp Leu Asn
Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro Iie Glu Lys
Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro
Ser Arg Asp Glu Leu Thr Lys Asn Gln Val Ser Leu Thr Cys Leu Val Lys Gly
Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn
Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys
Leu Thr Val Asp Lys Ser Arg Trp Gln GIn Gly Asn Val Phe Ser Cys Ser Val Met
His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys
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FIG. 76

Asp Ile Gin Met Thr Gln Thr Thr Ser Ser Leu Ser Ala Ser Leu Gly Asp Arg Val
Thr Ile Ser Cys Arg Ala Ser Gln Asp Ile Asn Asn Tyr Leu Asn Trp Tyr Gln Gln
Lys Pro Asp Gly Ile Val Lys Leu Leu Ile Tyr Tyr Thr Ser Thr Leu His Ser Gly
Val Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Tyr Ser Leu Thr Ile Ser
Asn Leu Glu Gln Glu Asp Ile Ala Thr Tyr Phe Cys Gln Gln Gly Asn Thr Leu Pro
Trp Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys
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FIG. 77

Gln Val GIn Leu GIn Gin Ser Gly Ala Glu Leu Val Gly Pro Gly Thr Ser Val Arg
Val Ser Cys Lys Ala Ser Gly Tyr Ala Phe Thr Asn Tyr Leu Ile Glu Trp Val Lys
Gln Arg Pro Gly Gln Gly Leu Glu Trp Ile Gly Val Ile Tyr Pro Gly Ser Gly Gly
Thr Asn Tyr Asn Glu Lys Phe Lys Gly Lys Ala Thr Leu Thr Vai Asp Lys Ser Ser
Thr Thr Ala Tyr Met Gin Leu Ser Ser Leu Thr Ser Asp Asp Ser Ala Val Tyr Phe
Cys Ala Arg Arg Asp Gly Asn Tyr Gly Trp Phe Ala Tyr Trp Gly Arg Gly Thr
Leu Val Thr Val Ser Ala
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FIG. 78

Asp Ile Gln Met Thr Gln Thr Pro Ser Thr Leu Ser Ala Ser Val Gly Asp Arg Val
Thr Ile Ser Cys Arg Ala Ser Gln Asp Ile Asn Asn Tyr Leu Asn Trp Tyr Gln Gln
Lys Pro Gly Lys Ala Pro Lys Leu Leu He Tyr Tyr Thr Ser Thr Leu His Ser Gly
Val Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Tyr Thr Leu Thr Ile Ser
Ser Leu GIn Pro Asp Asp Phe Ala Thr Tyr Phe Cys Gin Gln Gly Asn Thr Leu
Pro Trp Thr Phe Gly Gln Gly Thr Lys Val Glu Val Lys



10 AUG 2006

WO 03/031464 PCT/US02/32263

286/345

FI1G. 79

Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ser Ser Val Lys
Val Ser Cys Lys Ala Ser Gly Tyr Ala Phe Thr Asn Tyr Leu Ile Glu Trp Val Arg
Gln Ala Pro Gly Gln Gly Leu Glu Trp lle Gly Val Ile Tyr Pro Gly Ser Gly Gly
Thr Asn Tyr Asn Glu Lys Phe Lys Gly Arg Val Thr Leu Thr Val Asp Glu Ser
Thr Asn Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr
Phe Cys Ala Arg Arg Asp Gly Asn Tyr Gly Trp Phe Ala Tyr Trp Gly Gln Gly
Thr Leu Val Thr Val Ser Ser
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FIG. 80

Asp Ile Gin Met Thr Gln Thr Pro Ser Thr Leu Ser Ala Ser Val Gly Asp Arg Val
Thr Ile Ser Cys Arg Ala Ser Gln Asp Ile Asn Asn Tyr Leu Asn Trp Tyr Gin Gln
Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile Tyr Tyr Thr Ser Thr Leu His Ser Gly
Val Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Tyr Thr Leu Thr Ile Ser
Ser Leu GIn Pro Asp Asp Phe Ala Thr Tyr Phe Cys Gln GIn Gly Asn Thr Leu
Pro Trp Thr Phe Gly Gln Gly Thr Lys Val Glu Val Lys Arg Thr Val Ala Ala Pro
Ser Val Phe Ile Phe Pro Pro Ser Asp Glu GIn Leu Lys Ser Gly Thr Ala Ser Val
Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala Lys Val Gln Trp Lys Val
Asp Asn Ala Leu Gln Ser Gly Asn Ser Gln Glu Ser Val Thr Glu Gln Asp Ser Lys
Asp Ser Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys
His Lys Val Tyr Ala Cys Glu Val Thr His Gln Gly Leu Ser Ser Pro Val Thr Lys
Ser Phe Asn Arg Gly Glu Cys
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FIG. 81

Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ser Ser Val Lys
Val Ser Cys Lys Ala Ser Gly Tyr Ala Phe Thr Asn Tyr Leu Ile Glu Trp Val Arg
Gln Ala Pro Gly Gln Gly Leu Glu Trp lle Gly Val Iie Tyr Pro Gly Ser Gly Gly
Thr Asn Tyr Asn Glu Lys Phe Lys Gly Arg Val Thr Leu Thr Val Asp Glu Ser
Thr Asn Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr
Phe Cys Ala Arg Arg Asp Gly Asn Tyr Gly Trp Phe Ala Tyr Trp Gly Gln Gly
Thr Leu Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala
Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly Cys Leu Val Lys Asp
Tyr Phe Pro Glu Pro Val Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val
His Thr Phe Pro Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val
Thr Val Pro Ser Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn Val Asn His Lys
Pro Ser Asn Thr Lys Val Asp Lys Lys Val Glu Pro Lys Ser Cys Asp Lys Thr His
Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser Val Phe Leu Phe
Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val
Val Val Asp Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly
Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu GIn Tyr Asn Ser Thr Tyr
Arg Val Val Ser Val Leu Thr Val Leu His Gln Asp Trp Leu Asn Gly Lys Glu
Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr Iie Ser
Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser Arg Asp
Glu Leu Thr Lys Asn GIn Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser
Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr
Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp
Lys Ser Arg Trp Gln GIn Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala Leu
His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly
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FIG. 82A

ATGGATTTTCAGGTGCAGATTATCAGCTTCCTGCTAATCAGTGCTTCA
GTCATAATGTCCAGAGGGCAAATTGTTCTCTCCCAGTCTCCAGCAATC
CTGTCTGCATCTCCAGGGGAGAAGGTCACAATGACTTGCAGGGCCAG
CTCAAGTGTAAGTTACATCCACTGGTTCCAGCAGAAGCCAGGATCCTC
CCCCAAACCCTGGATTTATGCCACATCCAACCTGGCTTCTGGAGTCCC
TGTTCGCTTCAGTGGCAGTGGGTCTGGGACTTCTTACTCTCTCACAAT
CAGCAGAGTGGAGGCTGAAGATGCTGCCACTTATTACTGCCAGCAGT
GGACTAGTAACCCACCCACGTTCGGAGGGGGGACCAAGCTGGAAATC
AAA

FIG. 82B

Met Asp Phe Gin Val Gin Ile Ile Ser Phe Leu Leu Ile Ser Ala Ser Val Ile Met Ser
Arg Gly Gln le Val Leu Ser Gln Ser Pro Ala Ile Leu Ser Ala Ser Pro Gly Glu
Lys Val Thr Met Thr Cys Arg Ala Ser Ser Ser Val Ser Tyr Ile His Trp Phe Gln
Gln Lys Pro Gly Ser Ser Pro Lys Pro Trp Ile Tyr Ala Thr Ser Asn Leu Ala Ser
Gly Val Pro Val Arg Phe Ser Gly Ser Gly Ser Gly Thr Ser Tyr Ser Leu Thr Ile
Ser Arg Val Glu Ala Glu Asp Ala Ala Thr Tyr Tyr Cys Gln Gln Trp Thr Ser Asn
Pro Pro Thr Phe Gly Gly Gly Thr Lys Leu Glu lle Lys



1.0 AUG 2006

WO 03/031464 PCT/US02/32263

290/345

FIG. 83A

ATGGGTTGGAGCCTCATCTTGCTCTTCCTTGTCGCTGTTGCTACGCGTG
TCCTGTCCCAGGTACAACTGCAGCAGCCTGGGGCTGAGCTGGTGAAG

CCTGGGGCCTCAGTGAAGATGTCCTGCAAGGCTTCTGGCTACACATTT
ACCAGTTACAATATGCACTGGGTAAAACAGACACCTGGTCGGGGCCT

GGAATGGATTGGAGCTATTTATCCCGGAAATGGTGATACTTCCTACAA
TCAGAAGTTCAAAGGCAAGGCCACATTGACTGCAGACAAATCCTCCA

GCACAGCCTACATGCAGCTCAGCAGCCTGACATCTGAGGACTCTGCG

GTCTATTACTGTGCAAGATCGACTTACTACGGCGGTGACTGGTACTTC

AATGTCTGGGGCGCAGGGACCACGGTCACCGTCTCTGCA

FIG. 83B

Met Gly Trp Ser Leu Ile Leu Leu Phe Leu Val Ala Val Ala Thr Arg Val Leu Ser
Gln Val Gln Leu Gln Gln Pro Gly Ala Glu Leu Val Lys Pro Gly Ala Ser Val Lys
Met Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Ser Tyr Asn Met His Trp Val Lys
Gln Thr Pro Gly Arg Gly Leu Glu Trp Ile Gly Ala Ile Tyr Pro Gly Asn Gly Asp
Thr Ser Tyr Asn Gln Lys Phe Lys Gly Lys Ala Thr Leu Thr Ala Asp Lys Ser Ser
Ser Thr Ala Tyr Met Gln Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Tyr
Cys Ala Arg Ser Thr Tyr Tyr Gly Gly Asp Trp Tyr Phe Asn Val Trp Gly Ala Gly
Thr Thr Val Thr Val Ser Ala '
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CAAAATCAACGGGACTTTCCAAAATGTCGTAACAACTCCGCCCCATIG
ACGCAAATGGGCGGTAGGCGTGTACGGTGGGAGGTCTATATAAGCAG
AGCTGGGTACGTCCTCACATTCAGTGATCAGCACTGAACACAGACCC
GTCGACATGGGTTGGAGCCTCATCTTGCTCTTCCTTGTCGCTGTTGCTA
CGCGTGTCGCTAGCACCAAGGGCCCATCGGTCTTCCCCCTGGCACCCT
CCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTC
AAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGC
CCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGG
ACTCTACTCCCTCAGCAGCGTGGTGACCGTGCCCTCCAGCAGCTTGGG
CACCCAGACCTACATCTGCAACGTGAATCACAAGCCCAGCAACACCA
AGGTGGACAAGAAAGCAGAGCCCAAATCTTGTGACAAAACTCACACA

10 AUG 2006

TGCCCACCGTGCCCAGCACCTGAACTCCTGGGGGGACCGTCAGTCTTC |

CTCTTCCCCCCAAAACCCAAGGACACCCTCATGATCTCCCGGACCCCT
GAGGTCACATGCGTGGTGGTGGACGTGAGCCACGAAGACCCTGAGGT
CAAGTTCAACTGGTACGTGGACGGCGTGGAGGTGCATAATGCCAAGA
CAAAGCCGCGGGAGGAGCAGTACAACAGCACGTACCGTGTGGTCAGC
GTCCTCACCGTCCTGCACCAGGACTGGCTGAATGGCAAGGACTACAA
GTGCAAGGTCTCCAACAAAGCCCTCCCAGCCCCCATCGAGAAAACCA
TCTCCAAAGCCAAAGGGCAGCCCCGAGAACCACAGGTGTACACCCTG
CCCCCATCCCGGGATGAGCTGACCAGGAACCAGGTCAGCCTGACCTG
CCTGGTCAAAGGCTTCTATCCCAGCGACATCGCCGTGGAGTGGGAGA
GCAATGGGCAGCCGGAGAACAACTACAAGACCACGCCTCCCGTGCTG
GACTCCGACGGCTCCTTCTTCCTCTACAGCAAGCTCACCGTGGACAAG
AGCAGGTGGCAGCAGGGGAACGTCTTCTCATGCTCCGTGATGCATGA
GGCTCTGCACAACCACTACACGCAGAAGAGCCTCTCCCTGTCTCCGGG
TAAATGAGGATCCGTTAACGGTTACCAACTACCTAGACTGGATTCGTG
ACAACATGCGGCCGTGATATCTACGTATGATCAGCCTCGACTGTGCCT
TCTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCGTGCCTTCCTTGA
CCCTGGAAGGTGCCACTCCCACTGTCCTTTCCTAATAAAATGAGGAAA
TTGCATCGCATTGTCTGAGTAGGTGTCATTCTATTCTGGGGGGTGGGG
TGGGGCAGGACAGCAAGGGGGAGGATTGGGAAGACAATAGCAGGCA
TGCTGGGGATGCGGTGGGCTCTATGGAACCAGCTGGGGCTCGACAGC
GCTGGATCTCCCGATCCCCAGCTTTGCTTCTCAATTTCTTATTTGCATA
ATGAGAAAAAAAGGAAAATTAATTTTAACACCAATTCAGTAGTTGAT
TGAGCAAATGCGTTGCCAAAAAGGATGCTTTAGAGACAGTGTTCTCT
GCACAGATAAGGACAAACATTATTCAGAGGGAGTACCCAGAGCTGAG
ACTCCTAAGCCAGTGAGTGGCACAGCATTCTAGGGAGAAATATGCTT
GTCATCACCGAAGCCTGATTCCGTAGAGCCACACCTTGGTAAGGGCC
AATCTGCTCACACAGGATAGAGAGGGCAGGAGCCAGGGCAGAGCAT
ATAAGGTGAGGTAGGATCAGTTGCTCCTCACATTTGCTTCTGACATAG
TTGTGTTGGGAGCTTGGATAGCTTGGACAGCTCAGG
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CAAAATCAACGGGACTTTCCAAAATGTCGTAACAACTCCGCCCCATTG
ACGCAAATGGGCGGTAGGCGTGTACGGTGGGAGGTCTATATAAGCAG
AGCTGGGTACGTCCTCACATTCAGTGATCAGCACTGAACACAGACCC
GTCGACATGGGTTGGAGCCTCATCTTGCTCTTCCTTGTCGCTGTTGCTA
CGCGTGTCGCTAGCACCAAGGGCCCATCGGTCTTCCCCCTGGCACCCT
CCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTC
AAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGC
CCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGG
ACTCTACTCCCTCAGCAGCGTGGTGACCGTGCCCTCCAGCAGCTTGGG
CACCCAGACCTACATCTGCAACGTGAATCACAAGCCCAGCAACACCA
AGGTGGACAAGAAAGCAGAGCCCAAATCTTGTGACAAAACTCACACA
TGCCCACCGTGCCCAGCACCTGAACTCCTGGGGGGACCGTCAGTCTTC
CTCTTCCCCCCAAAACCCAAGGACACCCTCATGATCTCCCGGACCCCT
GAGGTCACATGCGTGGTGGTGGACGTGAGCCACGAAGACCCTGAGGT
CAAGTTCAACTGGTACGTGGACGGCGTGGAGGTGCATAATGCCAAGA
CAAAGCCGCGGGAGGAGCAGTACAACAGCACGTACCGTGTGGTCAGC
GTCCTCACCGTCCTGCACCAGGACTGGCTGAATGGCAAGGACTACAA
GTGCAAGGTCTCCAACAAAGCCCTCCCAGCCCCCATCGAGAAAACCA
TCTCCAAAGCCAAAGGGCAGCCCCGAGAACCACAGGTGTACACCCTG
CCCCCATCCCGGGATGAGCTGACCAGGAACCAGGTCAGCCTGACCTG
CCTGGTCAAAGGCTTCTATCCCAGCGACATCGCCGTGGAGTGGGAGA
GCAATGGGCAGCCGGAGAACAACTACAAGACCACGCCTCCCGTGCTG
GACTCCGACGGCTCCTTCTTCCTCTACAGCAAGCTCACCGTGGACAAG
AGCAGGTGGCAGCAGGGGAACGTCTTCTCATGCTCCGTGATGCATGA
GGCTCTGCACAACCACTACACGCAGAAGAGCCTCTCCCTGTCTCCGGG
TAAATGAGGATCCGTTAACGGTTACCAACTACCTAGACTGGATTCGTG
ACAACATGCGGCCGTGATATCTACGTATGATCAGCCTCGACTGTGCCT
TCTAGTTGCCAGCCATCTGTTIGTTTGCCCCTCCCCCGTGCCTTCCTTGA
CCCTGGAAGGTGCCACTCCCACTGTCCTTTCCTAATAAAATGAGGAAA
TTGCATCGCATTGTCTGAGTAGGTGTCATTCTATTCTGGGGGGTGGGG
TGGGGCAGGACAGCAAGGGGGAGGATTGGGAAGACAATAGCAGGCA
TGCTGGGGATGCGGTGGGCTCTATGGAACCAGCTGGGGCTCGACAGC
GCTGGATCTCCCGATCCCCAGCTTTGCTTCTCAATTTCTTATTTGCATA
ATGAGAAAAAAAGGAAAATTAATTTTAACACCAATTCAGTAGTTGAT
TGAGCAAATGCGTTGCCAAAAAGGATGCTTTAGAGACAGTGTTCTCT
GCACAGATAAGGACAAACATTATTCAGAGGGAGTACCCAGAGCTGAG
ACTCCTAAGCCAGTGAGTGGCACAGCATTCTAGGGAGAAATATGCTT
GTCATCACCGAAGCCTGATTCCGTAGAGCCACACCTTGGTAAGGGCC
AATCTGCTCACACAGGATAGAGAGGGCAGGAGCCAGGGCAGAGCAT
ATAAGGTGAGGTAGGATCAGTTGCTCCTCACATTTGCTTCTGACATAG
TTGTGTTGGGAGCTTGGATAGCTTGGACAGCTCAGG
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GCTGCGATTTCGCGCCAAACTTGACGGCAATCCTAGCGTGAAGGCTG

10 AUG 2006

GTAGGATTTTATCCCCGCTGCCATCATGGTTCGACCATTGAACTGCAT

CGTCGCCGTGTCCCAAAATATGGGGATTGGCAAGAACGGAGACCTAC
CCTGGCCTCCGCTCAGGAACGAGTTCAAGTACTTCCAAAGAATGACC
ACAACCTCTTCAGTGGAAGGTAAACAGAATCTGGTGATTATGGGTAG
GAAAACCTGGTTCTCCATTCCTGAGAACAATCGACCTTTAAAGGACA
GAATTAATATAGTTCTCAGTAGAGAACTCAAAGAACCACCACGAGGA
GCTCATTTTCTTGCCAAAAGTTTGGATGATGCCTTAAGACTTATTGAA
CAACCGGAATTGGCAAGTAAAGTAGACATGGTTTGGATAGTCGGAGG
CAGTTCTGTTTACCAGGAAGCCATGAATCAACCAGGCCACCTTAGACT
CTTTGTGACAAGGATCATGCAGGAATTTGAAAGTGACACGTTTTTCCC
AGAAATTGATTTGGGGAAATATAAACTTCTCCCAGAATACCCAGGCG
TCCTCTCTGAGGTCCAGGAGGAAAAAGGCATCAAGTATAAGTTTGAA
GTCTACGAGAAGAAAGACTAACAGGAAGATGCTTTCAAGTTCTCTGC
TCCCCTCCTAAAGTCATGCATTTTTATAAGACCATGGGACTTTTGCTG
GCTTTAGATCAGCCTCGACTGTGCCTTCTAGTTGCCAGCCATCTGTTGT
TTGCCCCTCCCCCGTGCCTTCCTTGACCCTGGAAGGTGCCACTCCCAC
TGTCCTTTCCTAATAAAATGAGGAAATTGCATCGCATTGTCTGAGTAG
GTGTCATTCTATTCTGGGGGGTGGGGTGGGGCAGGACAGCAAGGGGG
AGGATTGGGAAGACAATAGCAGGCATGCTGGGGATGCGGTGGGCTCT
ATGGAACCAGCTGGGGCTCGAGCTACTAGCTTTGCTTCTCAATTTCTT
ATTTGCATAATGAGAAAAAAAGGAAAATTAATTTTAACACCAATTCA
GTAGTTGATTGAGCAAATGCGTTGCCAAAAAGGATGCTTTAGAGACA
GTGTTCTCTGCACAGATAAGGACAAACATTATTCAGAGGGAGTACCC
AGAGCTGAGACTCCTAAGCCAGTGAGTGGCACAGCATTCTAGGGAGA
AATATGCTTGTCATCACCGAAGCCTGATTCCGTAGAGCCACACCTTGG
TAAGGGCCAATCTGCTCACACAGGATAGAGAGGGCAGGAGCCAGGG
CAGAGCATATAAGGTGAGGTAGGATCAGTTGCTCCTCACATTTGCTTC
TGACATAGTTGTGTTGGGAGCTTGGATCGATCCTCTATGGTTGAACAA
GATGGATTGCACGCAGGTTCTCCGGCCGCTTGGGTGGAGAGGCTATTC
GGCTATGACTGGGCACAACAGACAATCGGCTGCTCTGATGCCGCCGT
GTTCCGGCTGTCAGCGCAGGGGCGCCCGGTTCTTTTTGTCAAGACCGA
CCTGTCCGGTGCCCTGAATGAACTGCAGGACGAGGCAGCGCGGCTAT
CGTGGCTGGCCACGACGGGCGTTCCTTGCGCAGCTGTGCTCGACGTTG
TCACTGAAGCGGGAAGGGACTGGCTGCTATTGGGCGAAGTGCCGGGG
CAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATC
ATGGCTGATGCAATGCGGCGGCTGCATACGCTTGATCCGGCTACCTGC
CCATTCGACCACCAAGCGAAACATCGCATCGAGCGAGCACGTACTCG
GATGGAAGCCGGTCTTGTCGATCAGGATGATCTGGACGAAGAGCATC
AGGGGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCGCGCATG
CCCGACGGCGAGGATCTCGTCGTGACCCATGGCGATGCCTGCTTGCCG
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AATATCATGGTGGAAAATGGCCGCTTTTCTGGATTCATCGACTGTGGC
CGGCTGGGTGTGGCGGACCGCTATCAGGACATAGCGTTGGCTACCCG
TGATATTGCTGAAGAGCTTGGCGGCGAATGGGCTGACCGCTTCCTCGT
GCTTTACGGTATCGCCGCTTCCCGATTCGCAGCGCATCGCCTTCTATC
GCCTTCTTGACGAGTTCTTCTGAGCGGGACTCTGGGGTTCGAAATGAC
CGACCAAGCGACGCCCAACCTGCCATCACGAGATTTCGATTCCACCG
CCGCCTTCTATGAAAGGTTGGGCTTCGGAATCGTTTTCCGGGACGCCG
GCTGGATGATCCTCCAGCGCGGGGATCTCATGCTGGAGTTCTTCGCCC
ACCCCAACTTGTTTATTGCAGCTTATAATGGTTACAAATAAAGCAATA
GCATCACAAATTTCACAAATAAAGCATTTTTTTCACTGCATTCTAGTT
GTGGTTITGTCCAAACTCATCAATCTATCTTATCATGTCTGGATCGCGG
CCGCGATCCCGTCGAGAGCTTGGCGTAATCATGGTCATAGCTGTTTCC
TGTGTGAAATTGTTATCCGCTCACAATTCCACACAACATACGAGCCGG
AGCATAAAGTGTAAAGCCTGGGGTGCCTAATGAGTGAGCTAACTCAC
ATTAATTGCGTTGCGCTCACTGCCCGCTTTCCAGTCGGGAAACCTGTC
GTGCCAGCTGCATTAATGAATCGGCCAACGCGCGGGGAGAGGCGGTT
TGCGTATTGGGCGCTCTTCCGCTTCCTCGCTCACTGACTCGCTGCGCTC
GGTCGTTCGGCTGCGGCGAGCGGTATCAGCTCACTCAAAGGCGGTAA
TACGGTTATCCACAGAATCAGGGGATAACGCAGGAAAGAACATGTGA
GCAAAAGGCCAGCAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGC
TGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAAAAATC
GACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGATAC
CAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACC
CTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTG
GCGCTTTCTCAATGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGTC
GTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGAC
CGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGA
CACGACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCAG
AGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTA
ACTACGGCTACACTAGAAGGACAGTATTTGGTATCTGCGCTCTGCTGA
- AGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAA
CAAACCACCGCTGGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATT
ACGCGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGATCTTITTCTAC
GGGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAAGGGATTTTGG
TCATGAGATTATCAAAAAGGATCTTCACCTAGATCCTITTAAATTAAA
AATGAAGTTTTAAATCAATCTAAAGTATATATGAGTAAACTTGGTCTG
ACAGTTACCAATGCTTAATCAGTGAGGCACCTATCTCAGCGATCTGTC
TATTTCGTTCATCCATAGTTGCCTGACTCCCCGTCGTGTAGATAACTAC
GATACGGGAGGGCTTACCATCTGGCCCCAGTGCTGCAATGATACCGC
GAGACCCACGCTCACCGGCTCCAGATTTATCAGCAATAAACCAGCCA
GCCGGAAGGGCCGAGCGCAGAAGTGGTCCTGCAACTTTATCCGCCTC
CATCCAGTCTATTAATTGTTGCCGGGAAGCTAGAGTAAGTAGTTCGC
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FIG. 84E

CAGTTAATAGTTTGCGCAACGTTGTTGCCATTGCTACAGGCATCGTGG
TGTCACGCTCGTCGTTTGGTATGGCTTCATTCAGCTCCGGTTCCCAAC
GATCAAGGCGAGTTACATGATCCCCCATGTTGTGCAAAAAAGCGGTT
AGCTCCTTCGGTCCTCCGATCGTTGTCAGAAGTAAGTTGGCCGCAGTG
TTATCACTCATGGTTATGGCAGCACTGCATAATTCTCTTACTGTCATGC
CATCCGTAAGATGCTTTTCTGTGACTGGTGAGTACTCAACCAAGTCAT
TCTGAGAATAGTGTATGCGGCGACCGAGTTGCTCTTGCCCGGCGTCAA
TACGGGATAATACCGCGCCACATAGCAGAACTTTAAAAGTGCTCATC
ATTGGAAAACGTTCTTCGGGGCGAAAACTCTCAAGGATCTTACCGCTG
TTGAGATCCAGTTCGATGTAACCCACTCGTGCACCCAACTGATCTTCA
GCATCTTTTACTTTCACCAGCGTTTCTGGGTGAGCAAAAACAGGAAGG
CAAAATGCCGCAAAAAAGGGAATAAGGGCGACACGGAAATGTTGAA
TACTCATACTCTTCCTTTTTCAATATTATTGAAGCATTTATCAGGGTTA
TTGTCTCATGAGCGGATACATATTTGAATGTATTTAGAAAAATAAACA
AATAGGGGTTCCGCGCACATTTCCCCGAAAAGTGCCACCT
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GACGTCGCGGCCGCTCTAGGCCTCCAAAAAAGCCTCCTCACTACTTCT
GGAATAGCTCAGAGGCCGAGGCGGCCTCGGCCTCTGCATAAATAAAA
AAAATTAGTCAGCCATGCATGGGGCGGAGAATGGGCGGAACTGGGCG
GAGTTAGGGGCGGGATGGGCGGAGTTAGGGGCGGGACTATGGTTGCT
GACTAATTGAGATGCATGCTTTGCATACTTCTGCCTGCTGGGGAGCCT
GGGGACTTTCCACACCTGGTTGCTGACTAATTGAGATGCATGCTTTGC
ATACTTCTGCCTGCTGGGGAGCCTGGGGACTTTCCACACCCTAACTGA
CACACATTCCACAGAATTAATTCCCCTAGTTATTAATAGTAATCAATT
ACGGGGTCATTAGTTCATAGCCCATATATGGAGTTCCGCGTTACATAA
CTTACGGTAAATGGCCCGCCTGGCTGACCGCCCAACGACCCCCGCCC
ATTGACGTCAATAATGACGTATGTTCCCATAGTAACGCCAATAGGGA
CTTTCCATTGACGTCAATGGGTGGACTATTTACGGTAAACTGCCCACT
TGGCAGTACATCAAGTGTATCATATGCCAAGTACGCCCCCTATTGACG
TCAATGACGGTAAATGGCCCGCCTGGCATTATGCCCAGTACATGACCT
TATGGGACTTTCCTACTTGGCAGTACATCTACGTATTAGTCATCGCTA
TTACCATGGTGATGCGGTTTTGGCAGTACATCAATGGGCGTGGATACC
GGTTTGACTCACGCGGATTTCCAAGTCTCCACCCCATTGACGTCAATG
GGAGTTTGTTTTGGCACCAAAATCAACGGGACTTTCCAAAATGTCGTA
ACAACTCCGCCCCATTGACGCAAATGGGCGGTAGGCGTGTACGGTGG
GAGGTCTATATAAGCAGAGCTGGGTACGTGAACCGTCAGATCGCCTG
GAGACGCCATCACAGATCTCTCACTATGGATTTTCAGGTGCAGATTAT
CAGCTTCCTGCTAATCAGTGCTTCAGTCATAATGTCCAGAGGACAAAT
TGTTCTCTCCCAGTCTCCAGCAATCCTGTCTGCATCTCCAGGGGAGAA
GGTCACAATGACTTGCAGGGCCAGCTCAAGTGTAAGTTACATCCACT
GGTTCCAGCAGAAGCCAGGATCCTCCCCCAAACCCTGGATTTATGCCA
CATCCAACCTGGCTTCTGGAGTCCCTGTTCGCTTCAGTGGCAGTGGGT
CTGGGACTTCTTACTCTCTCACAATCAGCAGAGTGGAGGCTGAAGATG
CTGCCACTTATTACTGCCAGCAGTGGACTAGTAACCCACCCACGTTCG
GAGGGGGGACCAAGCTGGAAATCAAACGTACGGTGGCTGCACCATCT
GTCTTCATCTTCCCGCCATCTGATGAGCAGTTGAAATCTGGAACTGCC
TCTGTTGTGTGCCTGCTGAATAACTTCTATCCCAGAGAGGCCAAAGTA
CAGTGGAAGGTGGATAACGCCCTCCAATCGGGTAACTCCCAGGAGAG
TGTCACAGAGCAGGACAGCAAGGACAGCACCTACAGCCTCAGCAGCA
CCCTGACGCTGAGCAAAGCAGACTACGAGAAACACAAAGTCTACGCC
TGCGAAGTCACCCATCAGGGCCTGAGCTCGCCCGTCACAAAGAGCTT
CAACAGGGGAGAGTGTTGAATTCAGATCCGTTAACGGTTACCAACTA
CCTAGACTGGATTCGTGACAACATGCGGCCGTGATATCTACGTATGAT
CAGCCTCGACTGTGCCTTCTAGTTGCCAGCCATCTGTTGTTTGCCCCTC
CCCCGTGCCTTCCTTGACCCTGGAAGGTGCCACTCCCACTGTCCTTTCC
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TAATAAAATGAGGAAATTGCATCGCATTGTCTGAGTAGGTGTCATTCT
ATTCTGGGGGGTGGGGTGGGGCAGGACAGCAAGGGGGAGGATTGGG
AAGACAATAGCAGGCATGCTGGGGATGCGGTGGGCTCTATGGAACCA
GCTGGGGCTCGACAGCTATGCCAAGTACGCCCCCTATTGACGTCAATG
ACGGTAAATGGCCCGCCTGGCATTATGCCCAGTACATGACCTTATGGG
ACTTTCCTACTTGGCAGTACATCTACGTATTAGTCATCGCTATTACCAT
GGTGATGCGGTTTTGGCAGTACATCAATGGGCGTGGATAGCGGTTTG
ACTCACGGGGATTTCCAAGTCTCCACCCCATTGACGTCAATGGGAGTT
TGTTTTGGCACCAAAATCAACGGGACTTTCCAAAATGTCGTAACAACT
CCGCCCCATTGACGCAAATGGGCGGTAGGCGTGTACGGTGGGAGGTC
TATATAAGCAGAGCTGGGTACGTCCTCACATTCAGTGATCAGCACTGA
ACACAGACCCGTCGACATGGGTTGGAGCCTCATCTTGCTCTTCCTTGT
CGCTGTTGCTACGCGTGTCCTGTCCCAGGTACAACTGCAGCAGCCTGG
GGCTGAGCTGGTGAAGCCTGGGGCCTCAGTGAAGATGTCCTGCAAGG
CTTCTGGCTACACATTTACCAGTTACAATATGCACTGGGTAAAACAGA
CACCTGGTCGGGGCCTGGAATGGATTGGAGCTATTTATCCCGGAAAT
GGTGATACTTCCTACAATCAGAAGTTCAAAGGCAAGGCCACATTGAC
TGCAGACAAATCCTCCAGCACAGCCTACATGCAGCTCAGCAGCCTGA
CATCTGAGGACTCTGCGGTCTATTACTGTGCAAGATCGACTTACTACG
GCGGTGACTGGTACTTCAATGTCTGGGGCGCAGGGACCACGGTCACC
GTCTCTGCAGCTAGCACCAAGGGCCCATCGGTCTTCCCCCTGGCACCC
TCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGAT
CAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCG
CCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAG
GACTCTACTCCCTCAGCAGCGTGGTGACCGTGCCCTCCAGCAGCTTGG
GCACCCAGACCTACATCTGCAACGTGAATCACAAGCCCAGCAACACC
AAGGTGGACAAGAAAGCAGAGCCCAAATCTTGTGACAAAACTCACAC
ATGCCCACCGTGCCCAGCACCTGAACTCCTGGGGGGACCGTCAGTCTT
CCTCTTCCCCCCAAAACCCAAGGACACCCTCATGATCTCCCGGACCCC
TGAGGTCACATGCGTGGTGGTGGACGTGAGCCACGAAGACCCTGAGG
TCAAGTTCAACTGGTACGTGGACGGCGTGGAGGTGCATAATGCCAAG
ACAAAGCCGCGGGAGGAGCAGTACAACAGCACGTACCGTGTGGTCAG
CGTCCTCACCGTCCTGCACCAGGACTGGCTGAATGGCAAGGAGTACA
AGTGCAAGGTCTCCAACAAAGCCCTCCCAGCCCCCATCGAGAAAACC
ATCTCCAAAGCCAAAGGGCAGCCCCGAGAACCACAGGTGTACACCCT
GCCCCCATCCCGGGATGAGCTGACCAAGAACCAGGTCAGCCTGACCT
GCCTGGTCAAAGGCTTCTATCCCAGCGACATCGCCGTGGAGTGGGAG
AGCAATGGGCAGCCGGAGAACAACTACAAGACCACGCCTCCCGTGCT
GGACTCCGACGGCTCCTTCTTCCTCTACAGCAAGCTCACCGTGGACAA
GAGCAGGTGGCAGCAGGGGAACGTCTTCTCATGCTCCGTGATGCATG
AGGCTCTGCACAACCACTACACGCAGAAGAGCCTCTCCCTGTCTCCGG
GTAAATGAGGATCCGTTAACGGTTACCAACTACCTAGACTGGATTCGT
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GACAACATGCGGCCGTGATATCTACGTATGATCAGCCTCGACTGTGCC
TTCTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCGTGCCTTCCTTG
ACCCTGGAAGGTGCCACTCCCACTGTCCITTCCTAATAAAATGAGGAA
ATTGCATCGCATTGTCTGAGTAGGTGTCATTCTATTCTGGGGGGTGGG
GTGGGGCAGGACAGCAAGGGGGAGGATTGGGAAGACAATAGCAGGC
ATGCTGGGGATGCGGTGGGCTCTATGGAACCAGCTGGGGCTCGACAG
CGCTGGATCTCCCGATCCCCAGCTTITGCTICTCAATTTCTTATTTGCAT
AATGAGAAAAAAAGGAAAATTAATTTTAACACCAATTCAGTAGTTGA
TTGAGCAAATGCGTTGCCAAAAAGGATGCTTTAGAGACAGTGTTCTCT
GCACAGATAAGGACAAACATTATTCAGAGGGAGTACCCAGAGCTGAG
ACTCCTAAGCCAGTGAGTGGCACAGCATTCTAGGGAGAAATATGCTT
GTCATCACCGAAGCCTGATTCCGTAGAGCCACACCTTGGTAAGGGCC
AATCTGCTCACACAGGATAGAGAGGGCAGGAGCCAGGGCAGAGCAT
ATAAGGTGAGGTAGGATCAGTTGCTCCTCACATTTGCTTCTGACATAG
TTGTGTTGGGAGCTTGGATAGCTTGGACAGCTCAGGGCTGCGATTTCG
CGCCAAACTTGACGGCAATCCTAGCGTGAAGGCTGGTAGGATTTITATC
CCCGCTGCCATCATGGTTCGACCATTGAACTGCATCGTCGCCGTGTCC
CAAAATATGGGGATTGGCAAGAACGGAGACCTACCCTGGCCTCCGCT
CAGGAACGAGTTCAAGTACTTCCAAAGAATGACCACAACCTCTTCAG
TGGAAGGTAAACAGAATCTGGTGATTATGGGTAGGAAAACCTGGTTC
TCCATTCCTGAGAAGAATCGACCTTTAAAGGACAGAATTAATATAGTT
CTCAGTAGAGAACTCAAAGAACCACCACGAGGAGCTCATTTTCTTGC
CAAAAGTTTGGATGATGCCTTAAGACTTATTGAACAACCGGAATTGG
CAAGTAAAGTAGACATGGTTTGGATAGTCGGAGGCAGTTCTGTITACC
AGGAAGCCATGAATCAACCAGGCCACCTTAGACTCTTTGTGACAAGG
ATCATGCAGGAATTTGAAAGTGACACGTTTTTCCCAGAAATTGATTTG
GGGAAATATAAACTTCTCCCAGAATACCCAGGCGTCCTCTCTGA
GGTCCAGGAGGAAAAAGGCATCAAGTATAAGTTTGAAGTCTACGAGA
AGAAAGACTAACAGGAAGATGCTTTCAAGTTCTCTGCTCCCCTCCTAA
AGCTATGCATTTTTATAAGACCATGGGACTTTTGCTGGCTTTAGATCA
GCCTCGACTGTGCCTTCTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCC
CCGTGCCTTCCTTGACCCTGGAAGGTGCCACTCCCACTGTCCTTTCCTA
ATAAAATGAGGAAATTGCATCGCATTGTCTGAGTAGGTGTCATTCTAT
TCTGGGGGGTGGGGTGGGGCAGGACAGCAAGGGGGAGGATTGGGAA
GACAATAGCAGGCATGCTGGGGATGCGGTGGGCTCTATGGAACCAGC
TGGGGCTCGAGCTACTAGCTTTGCTICTCAATTTCTTATTTGCATAATG
AGAAAAAAAGGAAAATTAATTTITAACACCAATTCAGTAGTTGATTGA
GCAAATGCGTTGCCAAAAAGGATGCTTTAGAGACAGTGTTCTCTGCA
CAGATAAGGACAAACATTATTCAGAGGGAGTACCCAGAGCTGAGACT
CCTAAGCCAGTGAGTGGCACAGCATTCTAGGGAGAAATATGCTTGTC
ATCACCGAAGCCTGATTCCGTAGAGCCACACCTTGGTAAGGGCCAAT
CTGCTCACACAGGATAGAGAGGGCAGGAGCCAGGGCAGAGCATATA
AGGTGAGGTAGGATCAGTTGCTCCTCACATTTGCTTICTGACATAGTTG
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TGTTGGGAGCTTGGATCGATCCTCTATGGTTGAACAAGATGGATTGCA,
CGCAGGTTCTCCGGCCGCTTGGGTGGAGAGGCTATTCGGCTATGACTG
GGCACAACAGACAATCGGCTGCTCTGATGCCGCCGTGTTCCGGCTGTC
AGCGCAGGGGCGCCCGGTTCTTTTTGTCAAGACCGACCTGTCCGGTGC
CCTGAATGAACTGCAGGACGAGGCAGCGCGGCTATCGTGGCTGGCCA
CGACGGGCGTTCCTTGCGCAGCTGTGCTCGACGTTGTCACTGAAGCGG
GAAGGGACTGGCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTCCTG
TCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCATGGCTGATGCA
ATGCGGCGGCTGCATACGCTTGATCCGGCTACCTGCCCATTCGACCAC
CAAGCGAAACATCGCATCGAGCGAGCACGTACTCGGATGGAAGCCGG
TCTTGTCGATCAGGATGATCTGGACGAAGAGCATCAGGGGCTCGCGC
CAGCCGAACTGTTCGCCAGGCTCAAGGCGCGCATGCCCGACGGCGAG
GATCTCGTCGTGACCCATGGCGATGCCTGCTTGCCGAATATCATGGTG
GAAAATGGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGGTGTG
GCGGACCGCTATCAGGACATAGCGTTGGCTACCCGTGATATTGCTGA
AGAGCTTGGCGGCGAATGGGCTGACCGCTTCCTCGTGCTTTACGGTAT
CGCCGCTCCCGATTCGCAGCGCATCGCCTTCTATCGCCTTCTTGACGA
GTTCTTCTGAGCGGGACTCTGGGGTTCGAAATGACCGACCAAGCGAC
GCCCAACCTGCCATCACGAGATTTCGATTCCACCGCCGCCTTCTATGA
AAGGTTGGGCTTCGGAATCGTTTTCCGGGACGCCGGCTGGATGATCCT
CCAGCGCGGGGATCTCATGCTGGAGTTCTTCGCCCACCCCAACTTGTT
TATTGCAGCTTATAATGGTTACAAATAAAGCAATAGCATCACAAATTT
CACAAATAAAGCATTTTTTTCACTGCATTCTAGTTGTGGTTTGTCCAA
ACTCATCAATCTATCTTATCATGTCTGGATCGCGGCCGCGATCCCGTC
GAGAGCTTGGCGTAATCATGGTCATAGCTGTTTCCTGTGTGAAATTGT
TATCCGCTCACAATTCCACACAACATACGAGCCGGAAGCATAAAGTG
TAAAGCCTGGGGTGCCTAATGAGTGAGCTAACTCACATTAATTGCGTT
GCGCTCACTGCCCGCTTTCCAGTCGGGAAACCTGTCGTGCCAGCTGCA
TTAATGAATCGGCCAACGCGCGGGGAGAGGCGGTTTGCGTATTGGGC
GCTCTTCCGCTTCCTCGCTCACTGACTCGCTGCGCTCGGTCGTTCGGCT
GCGGCGAGCGGTATCAGCTCACTCAAAGGCGGTAATACGGTTATCCA
CAGAATCAGGGGATAACGCAGGAAAGAACATGTGAGCAAAAGGCCA
GCAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCC
ATAGGCTCCGCCCCCCTGACGAGCATCACAAAAATCGACGCTCAAGT
CAGAGGTGGCGAAACCCGACAGGACTATAAAGATACCAGGCGTTTCC
CCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTAC
CGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCA
ATGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAA
GCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTT
ATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTATC
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GCCACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAGCGAGGTATG
TAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTAC
ACTAGAAGGACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGTTACC
TTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACCGC
TGGTAGCGGTGGTTTTTTTIGTTTGCAAGCAGCAGATTACGCGCAGAAA
AAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTACGGGGTCTGACGC
TCAGTGGAACGAAAACTCACGTTAAGGGATTTTGGTCATGAGATTATC
AAAAAGGATCTTCACCTAGATCCTTTTAAATTAAAAATGAAGTTTTAA
ATCAATCTAAAGTATATATGAGTAAACTTGGTCTGACAGTTACCAATG
CTTAATCAGTGAGGCACCTATCTCAGCGATCTGTCTATTTCGTTCATCC
ATAGTTGCCTGACTCCCCGTCGTGTAGATAACTACGATACGGGAGGG
CTTACCATCTGGCCCCAGTGCTGCAATGATACCGCGAGACCCACGCTC
ACCGGCTCCAGATTTATCAGCAATAAACCAGCCAGCCGGAAGGGCCG
AGCGCAGAAGTGGTCCTGCAACTTTATCCGCCTCCATCCAGTCTATTA
ATTGTTGCCGGGAAGCTAGAGTAAGTAGTTCGCCAGTTAATAGTTTGC
GCAACGTTGTTGCCATTGCTACAGGCATCGTGGTGTCACGCTCGTCGT
TTGGTATGGCTTCATTCAGCTCCGGTTCCCAACGATCAAGGCGAGTTA
CATGATCCCCCATGTTGTGCAAAAAAGCGGTTAGCTCCTTCGGTCCTC
CGATCGTTGTCAGAAGTAAGTTGGCCGCAGTGTTATCACTCATGGTTA
TGGCAGCACTGCATAATTCTCITACTGTCATGCCATCCGTAAGATGCT
TTTCTGTGACTGGTGAGTACTCAACCAAGTCATTCTGAGAATAGTGTA
TGCGGCGACCGAGTTGCTCTTGCCCGGCGTCAATACGGGATAATACC
GCGCCACATAGCAGAACTTTAAAAGTGCTCATCATTGGAAAACGTTCT
TCGGGGCGAAAACTCTCAAGGATCTTACCGCTGTTGAGATCCAGTTCG
ATGTAACCCACTCGTGCACCCAACTGATCTTCAGCATCTTTTACTTTCA
CCAGCGTTTCTGGGTGAGCAAAAACAGGAAGGCAAAATGCCGCAAAA
AAGGGAATAAGGGCGACACGGAAATGTTGAATACTCATACTCTTCCT
TTTTCAATATTATTGAAGCATTTATCAGGGTTATTGTCTCATGAGCGG
ATACATATTTGAATGTATTTAGAAAAATAAACAAATAGGGGTTCCGC
GCACATTTCCCCGAAAAGTGCCACCT
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1

5258

DNA

Homo saplens

1
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acccccetgg gocctgecag ctecctgeoee cagagcettec tgectcaagtg cttagagcaa 60

gtgaggaaga tccagggega tggegcageg ctccaggaga agetgtgtge cacctacaag 120

ctgtgoccace ccgaggaget ggtgetgetc ggacactcte tgggcatcce ctgggeteec 180
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ctgagcaget
ggcettttee
cecaccttgg
atggaagaac
geekeokgett
ctggaggtgt
<210> 2
«<211> 174
<212> PRT
<213> Homo
<400> 2
Thr Pro Leu

1

Cys Leu Glu

Glu Leu

35

Lys

Leu
50

Leu Gly

Pro Gln

65

Ser

dly Leu Phe

Pro Glu Leu

Phe Ala Thr

115

Ala Leu Gln

130

Gln Arg Arg

gceecagcca
tctaccaggg
acacactgea
tgggaatgge
tccagegecg

cgtaccgegt

ggcectgeag
gctectgeag
gctggacgte
ccctgeeetg

ggcaggaggy

tetacgecac

ctggcagget
gccctggaag
gceocgactttyg
cagcccacec
gtectggtty

cttgcecage

sapiens

Gly

Gln

20

Cys

Hisg

Ala

Leu

Gly

100

Thr

Pro

Ala

Pro

val

Ala

Ser

Leu

Tyr

B5

Pro

Ile

Thr

Gly

Ala

Arg

Thr

Leu

Gln

70

Gln

Thr

Trp

Gln

Gly

Ser Ser

Lys Ile

Tyr Lyse

40

Gly Ile

55

Leu Ala

Gly Leu

Leu Asp

Gln Gln

120

Gly Ala
135

Val Leu

Leu

Gln

25

Leu

Pro

Gly

Leu

Thr

165

Met

Met

Val

Pro
10

Gly

Trp

Cya

Gln

90

Leu

Glu

Pro

Ala

2/86

Gln

Asp

Ala

Leu

75

Ala

Gln

Glu

Ala

Ser

gettgagcoeca
ggateteccece
cecaccaccat
agggtgccat
cetecoecatet

cctga

Ser Phe Leu

Ala
30

Gly Ala

Glu
45

Pro Glu

Pro Leu Ser

60

Ser Gln Leu

Leu Glu Gly

Val
110

Leu Asp

Leu Gly Met

125

Phe
140

Ala Ser

Leu Gln

PCT/US02/32263

actccatage
cgagttgggt
ctggcageag
goceggeatte

gecagagettce

Leu

15

Leu

Leu

Ser

Ile

55

Ala

Ala

Ala

Ser

Lys

Gln

Val

Cys

Ser

80

Ser

Asp

Pro

Phe

Phe

240

300

360

420

480

525

10 AUG 2005



WO 03/031464

145

150

155

Leu Glu Val Ser Tyr Arg Val Leu Arg His Leu Ala Gln Pro

<210> 3

<211> 1733
<212> DNA
<213>

<400> 3
gcgoctetta

tcaagttaag
tgcaataata
taggatatgt
agaaaaaagt
tgtggtgaga
agtagaaagt
taggcacaaa
accagtctag
ctectggtge
agcctgggta
tectgettga
caaaaggctg
agcacaaagg
ctetaccage
actcceetga
ctctatctga
atgagatctt
ctggttcaac
gecatttecaa
tttttaggag

accatgcectga

165

Homo sapiens

tgtacccaca
taaaatgtca
aaacattaac
aaatagatac
ttctaaaaag
aaaacagctg
aacacaggdg
gcaaggtett
cagcatctge
tcagetgeaa
gcaggaggac
aggacagaca
aaaccatecec
actcatetge
agctgaatga
tgaaggagga
aagagaagaa
tttctttgte
atggaaatga
agacteatgt
tattaatcaa

ctgatccatt

aaasatctatt
atagcctttt
tttatacttt
acagtgtata
gctetggggt
aaaacccaty
catttggaaa
cagagaacct
aacatctaca
gtcaagctge
cttgatgctc
tgactttgga
tgtecteocat
tgcttggagat
cctggaagece
ctcecattctg
atacagccct
aacaaacttg
ttttecattga
ttctgctatg
cattgtatte

atctatttaa

170

ttcaaaaaag
aatttaattt
ttaatttaat
tgtgattaaa
aaaagaggaa
taaagagtgt
atgtaaacga
ggagcctaag
atggccttga
tctgtgggct
ctggcacaga
tttoceccagy
gagatgatce
gagaccctce
tgtgtgatac
getgtgagga
tgtgectgag
caagaaagtt
ttegtatgee
accatgacac
agctcettaag

atatttttaa

3/86

ttgctetaag
ttaattgttt
gtatagaata
atataatggg
ggaaacaata
ataaagaaag
gtatgttece
gtttaggete
cetttgettt
gtgatctgee
tgaggagaat
aggagtttgg
agcagatctt
tagacaaatt
agggggtggg
aatacttceca
aggttgtecag
taagaagtaa
agctcacctt
gatttaaate
geactagtce

aatattattt

PCT/USO2/32263
160
aatatagtta 60
tatecattett 120
gagatataca 180
agattcaate 240
atgaaaaaaa 300
caaaaagaga 360
tatttgaggc 420
acccatttca 480
actggtggce 540
tcaaacccac 600
ctetetttte 660
caaccagtte 720
caatctectte 780
ctacactgaa 840
ggtgacagag 200
aagaatcact 9260
agcagaaatc 1020
ggaatgaaaa 1080
tttatgatet 1140
ttttcaaatyg 1200
cttacagagg 1260
atttaactat 1320

10 AUG 2006



WO 03/031464

ttataaaaca
gtaataaaat
ctatggaact
ctgattacag
taaaaataaa
aacaaataca
taatcatact
<210> 4
<211> 188
<212> PRT
<213> Homo
<400 4
Met Ala Leu

1

Lys Ser Ser

Gly Ser Arg

35

Phe
50

Leu Ser

Glu Phe

65

Gly

Glu Met Ile

Ala Ala Trp

Glan Gln Leun

115

Thr Glu

130

Thr

acttattttt
gtgttctttg
tttgtactkg
aataactggt
cttitctgtaa
atktctgctet

taattatcag

sapiens

Thy Phe Al

Cys Ser

20

Arg Thr

Leu

Cys

Asn Gln

70

Gln
85

3ln Tl

Asp Glu

100

Asn Asp

Pro Leu

gtteatatta
tatttggtaa
tttattectit
acacttcatt
accaagttgt

cttgtgtatt

tgkcatgtge
atttattttyg
aaaatgaaat
tgtceatecaa
atgttgtact

tgatttttgt

val

Leu

Lys

Phe

Thr

Leu

Met

ttatggtaaa tggtatgaag

val Ala

10

a Iieu Leu Leu

Gly Cys Asp Leu Pro

25

Met Leu Leu Ala Gln

40

Asp His Phe

55

Arg Asp

Gln Ala Glu Thr

75

Lys

e Phe Phe

S0

Asn Leu Ser

Leu Leu Asp Phe

105

Lys

Glu Ala

120

Val Tle

Cys

Lys Glu Ser Ile

135

Asp

4/86

acctttgeac
tgttgttecat
tccaagecta
tattatatte
caggataaca

atgaaaaaaa

agaagaagga

Leu Val Leu

Gln Thr His

30

Met Arg

45

Arg

Gly Phe Pro

60

Ile Pro Val

Thr Lys Asp

Thr Glu

110

Gln Gly Val

125

Leu Ala Val

140

PCT/US02/32263

agtggttaat‘
tgaacttttg
attgtgcaac
aagatataag
gggtgaacct
ctaaaaatgg

acyg

Ser
15

Cys
Leu

Ser

Ile Ser

Gln

Glu

His
80

Leu

Ser Ser

85

Leu Tyr

Vval

Gly

Arg Lys

1380

1440

1500

1560

1620

1680

1733

10 AUG 2006
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Tyr Phe @Gln Arg Tle

145

Cys Ala Trp Blu Val

15

165

¢

155

Val Arg Ala Glu Ile Met

170

Ser Thr Asn Leu Gln Glu Ser Leu Arg Ser Lys

«210> 5

<211> 757
<212
<213

<400> 5
atgaccaaca

tcecatgaget
ctcetgtgge
ateccectgagg
tatgagatgc
aatgagacta
acagtcctgg
ctgcacctga
cactgtgceet
cttacaggtt
gcttcaageca
aatgaaagga
ttaaatttta
<210> 6

«211> 187
<212> PRT
<213>

<400> €

DNA
Home sapilens

180

agtgtctcet
acaacttget
aattgaatgyg
agattaagea
tccagaacat
ttgttgagaa
aagaaaaact
aaagatatta
ggaccatagt
acctecgaaa
ttecttcaace
cactagaadga

ttttggaaaa

Homo sapiens

ccaaattget
tggattecta
gaggcttgaa
getgecageag
ctttgctatt
ceteeotgget
ggagaaagaa
tgggaggatt
caéagtggaa
ctgaagakct
agcagatget
ttttgaaatt

taaattattt

185

ctectgttgt
caaagaagca
tattgectea
ttecagaagyg
ttcagacaag
aatgtetate
gattttaceca
ctgcattace
atcctaagga
cctagcctgt
gtttaagtga
tttattaaat

ttggtgce

PCT/US02/32263

Thr Leu Tyr Leu Lys Glu Lys Lys Tyr Ser Pro

160

Arg Ser Phe Ser Leu

Glu

gettcteecac
gcaattttca
aggacaggat
aggacgceegce
attcatctag
atcagataaa
ggggaaaact
tgaaggccaa
acttttactt
ccetoetggga
ctgatggeota

tatgagttat

175

tacageteott
gtgtcagaag
gaactttgac
attgaccate
cactggetgg
ccatetgaag
catgagcagt

ggagtacagt

cattaacaga .

ctggacaatt
atgtactgea

ttttatttat

Met Thr Aen Lys Cys Leu Leu GIn Tle Ala Leu Leu Leu Cys Phe Ser

1

5

10

5/86

15

60

120

180

240

300

360

420

480

540

600

660

720

757

10 AUG 2006



WO 03/031464

Thr Thr Ala Leu Ser Met Ser Tyr Asn Leu Leu
20 25

Ser Ser Asn Phe Gln Cys Gln Lys Leu Leu Trp
35 40

Leu Glu Tyr Cys Leu Lys Asp Arg Met Asn Phe
50 55

Ile Lys Gln Leu Gln Gln Phe Gln Lys Glu Asp
65 70 75

Tyr Glu Met Leu Glo Asn Ile Phe Ala Ile Phe
85 90

Ser Thr Gly Tip &Asn Glu Thr Ile Val Glu Asn
100 105

Tyr His Gln Ile Asn His Leu Lys Thr Val Leu
115 120

Lys Glu Asp Phe Thr Arg Gly Lys Leu Met Ser
130 1358

Arg Tyr Tyr Gly Arg Ile Leu His Tyr Leu Lys
145 150 155

Hie Cys Ala Trp Thr Ile Val Arg Val Glu Ile
165 170

Phe Ile Asn Arg Leu Thr @Gly Tyr Leu Arg Asn

180 185
«210> 7
<211 1332
<212> DNA

<213> Homo sapiens

<400> 7
atggtctceec aggceccteag getectotge cttetgetig

gcagtctteg taacccagga ggaagcococac ggegtectgc
gegtteckyg aggagetgeg gocgggcetec ctggagaggg

tecttcgagg aggcecggda gatcttcaag gacgoggaga

6/86

PCT/US02/32263

Gly Phe Leu Gln Arg
30

@ln Leu Asn Gly Arg
45

Asp Ile Pro Glu Glu
&0

Rla Ala Leu Thr Ile
80

Arg Gln Asp Ser Ser
85

Leu Leu Ala Asn Vval
110

Glu Glu Lys Leu Glu
125

Ser Leu His TLeu Lys
l40

Ala Lys Glu Tyr Ser
160

Leu Arg Agn Phe Tyr
175

ggcttoaggg ctgeetgget
aceggcegoeyg gogcgocaac
agtgcaagga ggagcagtge

ggacgaaget gttetggatt

60

120

180

2490

10 AUG 2006
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tettacagtyg
gaccagctea
acgcacasagyg
agtgaccaca
gacggggtgt
aaaagaaatg
gagtgtccat
atcaacacca
aacctgatcg
C99F999t99
ategegetge
ckgeccgaac
ggctggggcco
cceecggetga
atcacggagt
gacagtggag
agctggggec
tacatcgagt
gceececattte
<210> 8

<211> 444
<212> PRT
<213>

<400> 8

atgggagacca

agtcctatat
atgaccaget
cgggcaccaa
cctgcacace
ccagcaaace
agqgcaggtcct
tetgggtggt
cggtgetggy
cgcaggtcat
teogactgea
ggacgttcte
agctgctgga
tgacccagga
acatgttetg
gceccacatge
agggetgege
ggctgceaaaa

cc

Homo sapiens

gtgtgectea
ctgettetge
gatctgtgtg
gegetectgt
cacagttgaa
ccaaggecga
gttgttggtg
cteococgeggeeo
cgagcacgac
catceccage
ccagcecgtg
tgagaggacg
ccgtggegcec
ctgectgcag
tgceggetac
cacceactac
aaccgtggge

gectecatgege

agtecatgee
ctecectgeat
aacgagaacqg
cggtgecacy
tateccatgtyg
attgtggagg
aatggagctc
cactgttteg
cteagecgage
acgtacgtcc
gtecteactg
ctggectteg
acggccctgg
cagteacgga
tcggatggea
cggggcacgt
cactttgggg

tcagagccac

agaatggggg
tcgagggecg
geggetgtga
aggggtactc
gaaaaatacc
gcaaggtgtg
agttgtgtgg
acaaaatcaa
acgacgggga
cgggcaccac
accatgtggt
tgegettete
agctcatggt
aggtgggaga
dcaaggacte
ggtacctgac
tgtacaccag

gccecaggagt

PCT/US02/32263
ctcotgeaag 300
gaactgtgag 360
geagtactge 420
tetgetggea 480
tattctagaa 540
ccccaaaggg 600
ggggaccctg 660
gaactggagy 720
tgagcagage 780
caaccacgac 840
gcecctetge 200
attggtcage 960
gctecaacgtyg 1020
cteeccaaat 1080
ctgcaagggy 1140
gggcatcgte 1200
ggtcteceay 1260
cctectgega 1320

1332

Met Val Ser Gln Ala Leu Arg Leu Leu Cys Leu Leu Leu Gly Leu Gln

1

5

10

15

@ly Cys Leu Ala Ala Val Phe val Thr Gln Glu Glu Ala His Gly Vval

20

25

30

Leu His Arg Arg Arg Arg Ala Asn Ala Phe Leu Glu Glu Leu Arg Pro

35

40

7/86

45

10 AUG 2008



Gly

Ala

65

Ser

Gly

Ala

Cly

145

Aep

Pro

Gly

Leu

Trp
225

Asn

Asp

WO 03/031464

Ser
50

Arg

Ser

Fhe

val

130

Thr

Gly

Tle

Gly

val

210

val

Leu

Glu

Leu

Glu

Ser

Cys

Glu

115

Asn

Lys

Val

Leu

Lys

185

Asn

val

Ile

Gln

Glu

Ile

Asp

Lys

100

Gly

Glu

Arg

Ser

Glu

180

Val

Gly

Ser

Ala

Ser
260

Arg

Phe

Gly

85

Asp

Arg

Asn

Ser

Cys

165

Lys

Cys

Ala

Ala

Val

245

Arg

Glu

Lys

70

Asp

Gln

Asn

Gly

Cys

150

Thr

Arg

Pro

Gln

Ala

230

Leu

Arg

Cys

Asp

Gln

Leu

Cys

Gly

135

Arg

Pro

Asn

Lys

Leu

215

His

Gly

Val

Lys

Ala

Cys

Gln

Glu

120

Cys

Thr

Ala

Gly

200

Cys

Cys

Glu

Ala

Glu

Glu

Ala

Ser

105

Thr

Glu

His

Val

Ser

185

Glu

Gly

Phe

His

Gln
265

Glu

Arg

Ser
L1y

Tyr

His

Gln

Glu

Glu

170

Lys

Cys

Gly

RAap

Asp

250

Vval

8/86

Gln

Thr

75

Serx

Ile

Lys

Tyx

CGly

155

Pro

Pro

Lys
235

Leu

Ile

Cys

60

Lys

Pro

Cys

Asp

Cys

140

Tyr

Pro

Gln

Trp

Leu

220

Tle

Ser

Ile

Ser

Leu

Cys

Phe

Asp

125

Ser

Ser

Cys

Gly

Gln

205

Ile

Lys

Glu

Pro

Phe

Phe

Gln

Cys

110

Gln

Asp

Leu

Gly

Arg

190

Val

Asn

Asn

His

Sex
270

Glu

Trp

Agn

95

Leu

Leu

His

Leu

Lye

175

Ile

Leu

Thr

Trp

Asp

255

Thr

PCT/US02/32263

Glu

Ile

80

Gly

Pro

Ile

Thr

Ala

160

Ile

Val

Leu

Ile

Arg

240

Gly

Tyr

10 AUG 2006



val

Pro

Thr

305

Gly

val

Arg

Gly

Pro

385

Ser

Arg

Pro

WO 03/031464

Pro

Val

250

Phe

Trp

Leu

Lys

TYE

370

His

Trp

Val

Arg

<210>
<21l>
<212>
<213>

<400>
atgcagcgeg tgaacatgat catggcagaa tcaccaagec tcatcaccat ctgectttta 60

Gly
278

val

Ser

Gly

Asn

Val
355

Serx

Ala

Gly

Ser

Pro
435

9
1437
DNA
Homo

2

Thr

Leun

Glu

Gln

Val

340

Gly

Asp

Thr

Gln

Gln

420

Gly

Thr

Thr

Arg

Leu

325

Pro

Asp

Gly

Gly
405

Tyr

val

sapiens

Asn

A=p

Thr

310

Leu

Arg

Ser

Ser

Tyr

380

cys

Ile

Leu

His

His

295

Leu

Asp

Leu

Pro

Lys

375

Arg

Ala

Glu

Leu

Asp

280

Val

Ala

Arg

Met

Asn

360

Asp

Gly

Thr

Trp

Arg
440

Ile

Val

Phe

Gly

Thr

345

Ile

Ser

Thr

Val

Leu

425

Ala

Ala

Pro

val

Ala

330

Gln

Thr

Cya

Trp

Gly

410

Gln

Pro

Leu

Leu

Arg

315

Thr

Asp

Glu

Lys

Tyr

385

His

Lys

Phe

Leu

Cys

300

Phe

Ala

Cys

Tyx

Gly

380

Leu

Phe

Leu

Pro

Arg

285

Leu

Ser

Leu

Leu

Met

365

Asp

Thr

Gly

Met

Leu

Pro

Leu

Glu

Gln

350

Phe

Ser

Gly

Val

Arg
430

His

Glu

Val

Leu

335

Gln

Cys

Gly

Ile

Tyr
415

Ser

PCT/US02/32263

Gln

Arg

Sexr

320

Met

Ser

Ala

Gly

Vval

400

Thr

Glu

ggatatctac tcagtgeobga atgtacagtt tttcttgatc atgaaaacdac caacaaaatt 120

ctgaatcgge camagaggta taattcaggt aaattggaag agtttgttea agggaacctt 180

9/86
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gagagagaat
actgaaaaga
ccatgtttaa
tttggatttg
tgcgagecagt
tategacttyg
gtttctgttt
tatgtaaatc
tttaatgact
caggttgttt
tggattgtaa
gaacataata
attecteace
gaactggacg
gaatacacga
ttccacaaag
geecacatgte
catgaaggag
gaagggacca
aaatatggaa
ctcacttaat
<210>
<211>

<212>
<213

10
462
PRT

<400> 10

gtatggaaga
caactgaatt
atggcggcag
aaggaaagaa
tttgtaaaaa
cagaaaacca
cacaaactte
ctactgaagce
tcactegggt
tgaatggtaa
ctagctgeeca
ttgaggagac
acaactacaa
aaccecttagt
acatcttcect
ggagatcagce
ttegatetac
gtagagatte
gtttcttaac
tatataccaa

gaaagatgga

Homo sapiens

aaagtgtagt
ttggaagcay
ttgcaaggat
ctgtgaatta
tagtgectgat
gaagtcetgt
taagctcace
tgaaaccatt
tgttggtgga
agttgatgca
ctgtgttgaa
agaacataca
tgcagetatt
gctaaacagc
caaatttgga
tttagttett
aaagttcace
atagtcaagga
tggaattatt
ggtatoeecgg

tttecaaggt

tttgaagaac
tatgttgatyg
gacattaatt
gatgtaacat
aacaaggtgg
gaaccagcag
cgtgctgayy
ttggataaca
gaagatgcca
tteotgtggag
actggtgtta
gagcaaaagc
aataagtaca
tacgttacac
tetggetatg
cagtacctta
atctataaca
gatagtgggy
agctggggty
tatgtcaact

taattcattg

cacgagaagt
gagatcagtg
cectatgaaty
gtaacattaa
ttkgctectg
tgcecatttee
ctgtttttce
teactcaagy
aaccaggtca
getetategt
aaattacagt
gaaatgtgat
accatgacat
ctatttgeat
taagtggetyg
gagttccact
acatgttctg
gaceccatgt
aagagtgtge
ggattaagga

gaattgaaaa

PCT/US02/32263
ttttgaaaac 240
tgagtccaat 300
ttggtgtece 360
gaatggeaga 420
tactgaggga 480
atgtggaaga 540
tgatgtggac 600
cacccaatca 660
attcecttgg 720
taatgaaaaa 780
tgtcgecaggt 840¢
tcgagcaatt s0o
tgcecttetyg 260
tgctgacaag 1020
ggcaagagtc 1080
tgttgaccga 1140
tgetaggette 1200
tactgaagtg 1260
aatgaaaggc 1320
aaaaacaaagd 1380
ttaacag 1437

Met Gln Arg Val Asn Met Ile Met Ala Glu Ser Pro Ser Leu Ile Thr

1

5

10

15

Ile Cys Leu Leu Gly Tyr Leu Leu Ser Ala Glu Cys Thr Val Phe Leu

20

25

10/86

30

10 AUG 2008



Rep

sSer

Met

65

Thr

Cys

Asn

Glu

Cys

145

Tyr

Pro

Glu

Thr

Thr

228

Gln

WO 03/031464

His

Gly

50

Glu

Glu

Glu

Ser

Leu

130

Lys

Arg

Cys

Ala

Ile

210

Arg

Val

Glu

35

Lys

Glu

Lys

Ser

Tyr

115

Asp

AsSn

Leu

Gly

val

195

Leu

val

Val

Asn

Leu

Lys

Thr

Asn

100

Glu

Val

Sexr

Ala

Arg

180

Phe

ABp

Val

Leu

Ala

Glu

Cys

Thr

85

Pro

Cys

Thr

Ala

Glu

165

val

Pro

Asn

Gly

Asn
245

Asn
Glu
Ser
70

Glu
Cys
Trp
Cys
Asp
150
Asn
Ser
Asp
Ile
Gly

230

Gly

Lys

Phe

55

Phe

Phe

Leu

Cys

Aesn

135

Asn

Gln

Val

Val

Thr

215

Glu

Lys

Ile

40

Val

Glu

Trp

Asn

Pro

120

Ile

Lys

Lys

Ser

Asp

200

Gln

Asp

Val

Leu

Gln

Glu

Lys

Gly

105

Phe

Lys

Val

Ser

dln

185

Gly

Ala

Asp

Asn

Gly

Pro

Gln

S0

Gly

Gly

Asn

Val

Cys

170

Thr

Vval

Thr

Lys

Ala
250

11/86

Arg

Asn

Arg

75

Ser

Phe

Cly

Cys

155

Glu

Ser

Asn

Gln

Pro

235

Phe

Pro Lys
45

Leu Glu
60

Glu val

Val Asp

Cys Lys

Glu Gly
125

Arg Cys
140

Ser Cys

Pro Ala

Lys Leu

Pro Thr

205

Ser Phe
220

Gly Gln

Cys Gly

Arg

Arg

Phe

Aly

Asp

110

Lys

Glu

Thr

Val

Thr

180

Glu

Asn

Phe

Gly

Tyr

Glu

Glu

Asp

95

Asp

Asn

Gln

Glu

Pro

175

Arg

Ala

Asp

Pro

Ser
255

PCT/US02/32263

Asn

Cys

Asn

80

aln

Ile

Cys

Phe

ely

160

Phe

Ala

Glu

Phe

Trp

240

Ile

10 AUG 2008



Val

Val

Asn

305

Glu

Ile

Tyr

Val

Arg

388

His

val

Gly

Ser

WO (3/031464

Asn

Lys

Thr
290

Tyr

Leu

Ala

Val

Leu

370

Ser

Glu

Thr

Glu

Arg
450

210>
<211>
<212>
<213>

Glu

Ile

275

Glu

Asn

Bsp

Asp

Ser

358

Gln

Thr

Gly

Glu

Glu
435

Tyr

11
603
DNA
Homo

Lys

260

Thr

Gln

Ala

Glu

Lys

340

Gly

Tyr

Lys

Gly

Val

420

Cys

val

Trp

val

Lys

Ala

Pro

325

Glu

Trp

Leu

Phe

Arg

405

Glu

Ala

Asn

sapiens

Ile

val

Arg

Ile

310

Leu

Tyr

Alz

Arg

Thr

390

Asp

Gly

Met

Trp

Val

Ala

Asn

295

Asn

Val

Thr

Arg

Val

375

Ile

Ser

Thr

Lys

Ile
455

Thr

Gly

280

val

Lys

Leu

Asn

Val

360

Pro

Tyr

Cys

Ser

Gly

440

Ly

Ala

265

Glu

Ile

Tyx

Asn

Ile

345

Phe

Leu

Asn

Gln

Phe

425

Lys

Glu

Ala His

His Asn

Arg Ala

Asn His

315

Ser Tyr
330

Phe Leu

His Lys

Vval Asp

Asn Met
395

Gly Asp
410

Leu Thr

Tyr Gly

Lys Thr

12/86

Cys

Ile

Ile

300

Asp

Val

Lys

Gly

Arg

380

Phe

Ser

Gly

Ile

Lys
460

Val

Glu

285

Ile

Ile

Thr

Phe

Arg

365

Ala

Cys

Gly

Ile

Tyr
445

Leu

Glu

270

Glu

Pro

Ala

Pro

Gly

aso

Ser

Thr

Ala

Gly

Ile

430

Thr

Thr

Thr

Thr

His

Leu

Ile

335

Ser

Ala

Cys

aly

Pro

415

Ser

Lys

PCT/US02/32263

Gly
3lu
His

Leu
320

Cys
Gly
Leu
Lieu
Phe
400
His
Trp

Val

10 AUG 2008
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<400> 11
atggattact acagaaaata tgcagctatc tttcetggtea
gttectecatt cegetectga tgtgcaggat tgcoccagaat
ttcttebecee agoegggtge cccaatactt cagtacatgg
tatccecactec cactaaggtce caagaagacg atgttggteoc
tccacttget gtgtagctaa atcatataac agggtcacag
gagaaccaca cggegtdcca ctgragtact tgttattatc
caagtgctgt cttgatgact gctgattttc tggaatggaa
atggectttgt gagataaaac tctccttttc cttaccatac
atatactgca gctttactge cttecteett atcctacagt
tttecatttgg aatgaataca gcattaaget tgttccactg
atc
<210> 12
<211> 116
«<212> PRT
<213> Home sapiens
<400> 12
Met Asp Tyr Tyr Arg Lys Tyr Ala Ala Ile Phe
1 5 1o
Val Phe Leu His Val Leu His Ser Ala Pro Asp
20 25
Glu Cys Thr Leu Gln Glu Asn Pro Phe Phe Ser
35 40
Ile Leu Gln Cys Met @Gly Cys Cys Phe Ser Arg
50 55
Leu Arg Ser Lys Lys Thr Met Leu Val Gln Lys
65 70 75
Ser Thr Cys Cys Val Ala Lys Ser Tyr Asn Arg
85 20
Gly Phe Lys Val Glu Asn His Thr Ala Cys Hie
100 105

13/86

cattgteggt
gcacgctaca
getgotgett
aaaagaacgt
taatgggggg
acaaatctta
aattaagttg
cactttgaca
acaatcagea

caaataaagce

Leu vVal Thr

Val ¢ln Asp

30

Gln Pro

45

Gly

Ala
60

Tyr Pro

Asn Val Thr

Val Thr val

Ser

Cys
110

PCT/US02/32263
gtttectgeat 60
ggaaaaccea 120
ctctagagea 180
cacctcagag 240
tttcaaagtg 300
aatgttttac 360
tttagtgttt 420
cgctteaagg 480
gtctagttcet 540
cttttaaatc 600

603

Leu Ser
15

Cys Pro
Ala Pro
Thr Pro
Ser Glu

80

Met Gly
95

Cys Tyr

10 AUG 2005
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Tyr His Lys Ser

115
<210> 13
<211> 390
<212> DNA
<213> Homo sapiens
<400> 13
atgaagacac tccagttttt cttcctitte tgttgetgga
tgtgagctga ccaacatcac cattgcaata gagaaagaag
atcaacacca cttggtgtgce tggctactge tacaccaggg
gecaggecca aaatccagaa aacatgtacc tteaaggaac
gtgceecgget gtgctcacca tgcagattcc ttgtatacat
cactgtggca agtgtgacag cgacagcact gattgtactg
tactgcteet ttggtgaaat gaaagaataa
<210> 14
«211> 129
«212> PRT
<213> Homo sapiens
<40¢0> 14
Met Lys Thr Leu Gln Phe Phe Phe Leu Phe Cye
1 5 10
Cys Cys Asn Ser Cys Glu Leu Thr Asn Ile Thr

20 25

Glu Glu Cys Arg Phe Cys Ile Ser Ile Asn Thr

35 40
Tyr Cys Tyr Thr Arg Asp Leu Val Tyr Lys Asp

50 55
Ile Gln Lys Thr Cys Thr Phe Lys Glu Leu Val
€5 70 75
Val Pro Gly Cys Ala His His Ala Asp Ser Leu
85 90

14/86

aagcaatctg
aatgtegttt
atctggtgta
tggtatatga
accecagtggce

tgecgaggeet

Cys Trp Lys

Ile Ile

30

Ala

Thr Trp Cys

45

Pro Ala

&0

Arg

Tyr Glu Thr

Thr Tyr

PCT/US02/32263
ctgcaatage 60
ctgecataage 120
taaggaccca 180
aacagtgaga 240
cacccagtgt 300
ggggcccage 360

390

Ala Ile
15

Glu Lys
Ala Gly
Pro Lys
Val Arg

80

Pro Val
S5

10 AUG 2006
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Ala Thr Gln

Thr Val Arg

100

115

Glu

<210>
<211>
<2125
<213>

15

<400> 15
ccocggagoecg

cegeectete
gccaccggty
gatgggggtyg
tctgggectce
gaggtacctc
cagcttgaat
gatggaggte
tgtcectgegy
gcatgtggat
agcccagaayg
cactgectgac
gaagctgtac
ggcatatcca
gaacceegte
gecaatgacat
tcacagggce
gqgacagagce

aggacacgct

1342
DNA
Homo

sapiens

gaccggggea
cteecaggecc
tggtcacceg
cacgaatgte
ccagtcocctgg
ttggaggeca
gagaatatca
gggcagcadgg
ggccaggecce
aaagccgtca
gaagccatct
actttecgea
acaggggagg
ccacctcect
gaggggctct
cteaggggec
aacttgaggg
atgctgggaa

ttggaggcga

120

accgegeeog
gtggggcetgg
gcgegeccca
ctgcctgget
gcgceecace
aggaggecga
ctgtecccaga
ccgtagaagt
tgttggtcaa
gtggectteg
cecetecaga
aactcttceg
cctgcaggac
caccaacatt
cagctcagcg
agaggaactg
cccagagcag
gacgectgag

tttacctgtt

105

ctctgeteeg
ccctgeacey
ggtegetgag
gtggettcte
acgccteate
gaatatcacg
caccaaagtt
ctggcaggge
ctetteccag
cagectcace
tgeggectea
agtctactee
aggggacaga
gcttgtgeca
ccagcectgte
tccagagage
gaagcattea
ctcactcgge

ttcgcaccta

15/86

110

125

acaccgegece
ccgagettee
ggaccecgge
ctgtcectge
tgtgacagec
acgggetgtyg
aatttctatg
ctggccectyge
ccgtgggagce
actetgette
gctgetecaco
aatttectee
tgaccaggtyg
cacccteoece
ccatggacac
aactctgaga
gagagcagct
accctgcaaa

ccatcaggga

PCT/US(2/32263

Cys His Cys Gly Lys Cys Asp Ser Rsp Ser Thr Asp Cys

@ly Leu Gly Pro Ser Tyr Cys Ser Phe Gly Glu Met Lys

cectggacag
cgggatgagg
caggcegcgga
tgtegetece
gagtcctgga
ctgaacacty
cctggaagag
tgteggaage
cectygeaget
gggctekgeg
tcegaacaat
ggggaaagct
tgtccacctg
cgecacteet
teccagtgeea
tctaaggatyg
ttaaactcag
atttgatgece

caggatgace

60

120

ls0

240

300

360

420

480

540

600

560

720

780

840

900

960

1020

1080

1140

10 AUG 2006
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tggagaactt aggtggecaag
ggtggcaaga dcccecttga

gectetgget ctcatggggt

daaccaccaa adaaaaaaaa aa

<210>
<211l>
«212>
«213>

<400>

Met Gly
1

Leu Ser

Ile Cys

Ala Glu
50

Asn Ile
65

Met Glu

Leu Ser

Gln Pro

Leu Arg
130

Ala Ile
145

Thr Ala

16
183
PRT
Homo

le

val

Leu

Asp

35

Asn

Thr

val

Glu

Trp

115

Ser

Ser

Asp

sapiens

His

Pro

20

Ser

Ile

Val

Gly

Ala

100

Glu

Leu

Pro

Thr

Glu

Leu

Arg

Thr

Pro

Gln

85

Val

Pro

Thr

Pro

Phe

Cys

Gly

Val

Thr

Asp

70

Gln

Leu

Leu

Thr

Asp

150

Arg

Pro Ala

Leu Pro

Leu Glu
40

Gly Cys
55

Thr Lys

Ala val

Ary Gly

Gln Leu

120

Leu Leu
135

Ala Ala

Lys Leu

Trp

Val

25

Arg

Ala

Val

Glu

Gln

105

His

Arg

Ser

Phe

Leu

10

Leu

Tyr

Glu

Asn

val

90

Ala

val

Ala

Arg

16/86

Trp

Gly

Leu

Hig

Phe
75

Trp

Leu

Asp

Len

Ala

155

val

Leu Leu

Ala Pro

Leu Glu
45

Cys Ser
60

Tyr Ala

Gln Gly

Leu Val

Lys Ala

128

Arg Ala
140

Pro Lieu

Tyr Ser

Leu

Pro

30

Ala

Leu

Leu

Asn

110

Val

Gln

Arg

Asn

Ser

15

Arg

Lys

Asn

Lys

Ala

95

Ser

Ser

Lys

Phe

PCT/US02/32263

ctgtgacttec tccaggtcte acgggcatgg geactccctt

caccgggytg gtgggaacca tgaagacagyg atgggggctg

ccaagttttg tgtattcttc aacctcattg acaagaactg

Leu

Leu

Glu

Glu

Arg

80

Leu

Ser

Gly

Glu

ITle

160

Leu

1200

1260

1320

1342
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165

PCT/US02/32263

170 175

Arg Gly Lys Leu Lys Leu Tyr Thr Gly Glu Ala Cys Arg Thr Gly Asp

Arg

<210> 17
<211> 435
<212> DNA
<213> Homo
<400> 17
atgtggetge
cgctcogeoea
cgtctecetga
tcagaaatgt
cagggoctge
tacaagcagc
gaaagttteca
ccagtcecagy
<210> 18
<211> 144
<212> PRT
<213> Homo
<400> 18

Met Trp Leu
1

Ser Ala Pro

Val Asn Ala
35

Thr Ala Ala
50

180

saplens

agagectget
gccacageac
acctgagtag
ttgaccteca
ggggcagect
actgecctec
aagagaacct

agtga

sapiens

Gln

Ser

Ala
20

Arg
Gln

Ile

Glu Met

gctcttggge
gcagcectgg
agacactgcect
ggagccgace
caccaagcte
aacccoggaa

gaaggacttt

40

55

185 190

actgtggect gecageatctc tgraccegec
gagcatgtga atgccateca ggaggccegqgg
gctgagatga atgaaacagt agaagtcatc
tgcetacaga ccegectgga getgtacaag
aagyggcecct tgaccatgat ggecagocac
acttecetgtg caaccecagat tatcaccttt

ctgetbgtea teccectttga ctgctgggag

Leu Leu Leu Leu Gly Thr Val Ala Cys Ser Ile

1¢ 15

Ser Proc Ser Pro Ser Thr Gln Pro Trp Glu His

25 30

Glu Ala Arg Arg Leu Leu Asn Leu Ser Arg Asp

45

Asn Glu Thr Val Glu Val Ile Ser Glu Met Phe

60

17/86

60

120

180

240

300

360

420

435

10 AUG 2006
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PCT/US02/32263
Asp Leu Gln Glu Pro Thr Cys Leu Gln Thr Arg Leu Glu Leu Tyr Lys
65 70 75 80
Gln Gly Leu Arg Gly Ser Leu Thr Lys Leu Lys Gly Pro Leu Thr Met
85 g0 95
Met Ala Ser His Tyr Lys Gln Hie Cys Pro Pro Thr Pro Glu Thr Ser
100 105 110
Cys Ala Thr Gln Ile Ile Thr Phe Glu Ser Phe Lys Glu Asn Leu Lys
115 120 125
Asp Phe Leu Leu Val Ile Pro Phe Asp Cys Trp Glu Pro Val Gln Glu
130 135 140
«210> 19
<211> 501
<212> DNA
<213> Homo sapiens
<400> 19
atgaaatata caagttatat cttggetttt cagetctgea tegbttttggg ttetettgge 60
tgttactgec aggacccata tgtaaaagaa gocagaaaacce ttaagaaata ttttaatgea 120
agtcattcag atgtagcgga taatggaact cttttecttag gecattttgaa gaattggaaa i80
gaggagagtg acagaaaaat aatgcagagc caaattgtct ccttttactt caaacttttt 240
aaaaacttta aagatgacca gagcatccaa aagagtgtgyg agaccatcaa ggaagacatg 300
aatgtcaagt ttttcaatag caacaaaaag aaacgagatg acttcgaaaa gotgactaat 360
tattcggtaa ctgacttgaa tgtccaacge aaagcaatac atgaacteat ccaagtgatg 420
gctgaactgt cgeocagecage taaaacaggg aagegaaaaa ggagtcagat getgtttcga 480
ggtcgaagag catcccagta a 501
<210> 20
<211l> 166
<212> PRT
<213> Homo saplens
<400> 20

Met Lys Tyr Thr Ser Tyr Ile Leu Ala Phe Gln Leu Cys Ile Val Leu

1

5

10

15

Gly Ser Leu Gly Cys Tyr Cys Gln Rsp Pro Tyr Val Lys Glu Ala Glu

18/86



WO 03/031464
20 25
Agn Leu Lys Lys Tyr Phe Asn Ala Gly His Ser
35 40

Gly Thr Leu Phe Leu @ly Ile Leu Lys Asn Trp

50 55
Arg Lys Ile Met Gln Ser Gln Ile Val Sexr Phe
65 70 75
Lys Asn Phe Lys Asp Asp Gln Ser Ile Gln Lys

85 90
Lys Glu Asp Met Asn Val Lys Phe Phe Asn Ser
100 105
Asp Asp Phe Glu Lys Leu Thr Asn Tyr Ser Val
115 120

Gln Arg Lys Ala Jle Hig Glu Leu Ile Gln Val

130 135
Pro Ala Ala Lys Thr Gly Lys Arg Lys Arg Ser
145 150 155
Gly Arg Arg Ala Ser Gln

165

<210> 21
<211> 1352
<212> DNA
<213> Homo saplens
<400> 21
ctgggacagt gaatcgacaa tgcegtcectte tgbetegtgg
cctgtgetge ctggtecctg tetecctgge tgaggatecc
gacagataca tcccaccatg atcaggatca cccaacette
ggctgagttc gecttcagee tataccgeca getggoacac
cttettchoe ccagtgagea tcogetacage ctttgcaatg
tgacactcac gatgamatce tggagggcct gaatttcaac

19/86

30

vVal
45

Asp Ala

Lys Glu Glu

60

Tyr Phe Lys

Ser Val Glu

Asn Lys Lys

110

Thr Asp Leu

125

Met
140

Ala Glun

Gln Met Leu

ggcatceteeo
cagggagatg
aacaagatca
cagtccaaca
ctecteoctgg

cteacggaga

PCT/US02/32263

Asp Asn

Ser

Asp

Phe
80

Leu

Thr Ile

95

Lys Axg

Asn Val

Leu Ser

Phe Arg

160

tgetggeoagg
ctgcececagaa
cceccaaccet
gcaccaatat
ggaccaaggc

tteceggagge

60

120

180

240

300

360

10 AUG 2006
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tcagatceat
aragetgace
tttggaggat
cgaagaggec
ggatttggtc
taaaggcaaa
ggaccaggty
gcactgtaag
catcttette
tatcatcacce
actgtccatt
ggtettecage
caaggccgty
catgttttta
tgtettctta
tcccacccaa
ccetggatga
<210>
<211l>

<212>
<213>»

22
418
PRT
Homo

<400> 22
Met Pro Ser
1

Cys Leu Val

Gln Lys Thr
35

Lys Ile Thr

50

gaaggcttce
accggeaatyg
gttaaaaagt
aagaaacaga
aaggagcttg
tgggagagac
accaccgtga
aagctgtcea
ctgcctgatg
aagttcocetgg
actggaacct
aatggggetg
cataaggctg
gaggecatac
atgattgaac
aaataactge

cattaaagaa

sapiens

Ser Val
5

Pro val
20

Asp Thr

Pro Asn

aggaactcct
geetgttect
tgtaccactc
tcaacgatta
acagagacac
cctttgaagt
aggtgcctat
gctgggtget
agggygaaact
aaaatgaaga
atgatcetgaa
acctectecgy
tgctgacecat
ccatgtctat
aaaataccaa

ctetegetee

gggttgaget

40

85

ccgtaccetce
cagcgagggc
agaagcctte
cgtggagaag
agtttttget
caaggacacc
gatgaagegt
gctgatgaaa
acagcacctg
cagaaggtct
gagegtectyg
ggtcacagag
cgacgagaaa
cccoceccgag
gteteoccecte

traacecctc

g9

Ser Trp Gly Ile Leu Leu

10

Ser Leu Ala Glu Asp Pro

25

Ser Hie His Asp Gln Asp

Leu Ala @lu Phe Ala Phe

20/86

aaccagecag
ctgaagctag
actgtcaact
ggtactcaag
ctggtgaatt
gaggaagagg
ttaggcatgt
tacctgggca
gaaaatgaac
gocagettac
ggtcaactgg
gaggcacece
gggactgaag
gtcaagtteca
tteatgggaa

cectecatee

PCT/US02/32263
acagccaget 420
tggataagtt 480
tcggggacac 540
ggaaaattgt 600
acatcttctt €60
acttccacgt 720
ttaacatceca 780
atgccaccegce 840
tecacccacga 900
atttacccaa 960
geatcactaa 1020
tgaagctcetce 1080
ctgetgggge 1140
acaaaccctt 1200
aagtggtgaa 1260
ctggcceccet 1320

1352

Leu Ala Gly Leu Cys

15

Gln Gly Asp Ala Ala

30

His Pro Thr Phe Asn

45

Ser Leu Tyr Arg Gln

&0

18 AUG 2006



Leu
65

Ile

Glu

Gln

Ser

145

Leu

Ala

Ile

Val

Lys

225

Lys

Lys

Thr

WO 03/031464

Ala

Ala

Asp

Ala

Pro

130

Glu

Lys

Val

Asn
210

Asp

Val

Lys

Ala

His

Thr

Glu

Gln

115

Asp

Gly

His

Lys

Asp
185

Tyr

Thr

Pro

Leu

Ile
275

Gln

Ala

Ile

100

Ile

Ser

Leu

Ser

dln

180

Leu

Ile

Glu

Met

Ser

260

Phe

Ser

Phe

BS

Leu

His

Gln

Lys

Glu

165

Ile

Val

Phe

Glu

Met

245

Ser

Phe

Asn

70

Ala

Glu

Glu

Leu

Leu

150

Ala

Asn

Lys

Phe

Glu

230

Lys

Trp

Leu

Ser

Met

Gly

Gly

Gln

135

Val

Phe

Agp

Glu

Lya

215

Asp

val

Pro

Thr

Leu

Leu

Phe

120

Leu

Asp

Thr

Tyr

Leu

200

Gly

Phe

Leu

Leu

Asp
280

Asn

Ser

Asn

105

Gln

Thr

Lys

Val

Val

185

Asp

Lys

His

Gly

Leu

265

Glu

Ile

Leu

20

Phe

Glu

Thr

Phe

Asn

170

Glu

Arg

Trp

Val

Met

250

Met

Gly

21/86

Phe

75

aly

Asn

Leu

Gly

Leu

155

Phe

Lys

Asp

Glu

Asp

235

Phe

Lys

Lys

Phe

Thr

Leu

Leu

Agsn

140

Glu

Gly

Gly

Thr

Arg

220

Gln

Asn

Leu

Ser

Lys

Thr

Arg

125

Gly

asp

Asp

Thr

val

205

Pro

Val

Ile

Leu

Gln
285

Pro

Ala

Glu

110

Thr

Leu

Val

Thr

Gln

19¢

Phe

Phe

Thr

Gln

Gly

270

Hisg

Val

Agp

95

Ile

Leu

Phe

Lys

Glu

175

Gly

Ala

Glu

Thx

His

255

Asn

Leu

PCT/US02/32263

Ser

a0

Thr

Pro

Asn

Leu

Lys

160

Glu

Lys

Leu

Val

val

240

Cys

Ala

Glu

10 AUG 2006
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Glu
290

Asn Leu

Arg
305

Arg Ser

Asp Leu

Ser Asn Gly

Leu Ser Lys

355

Glu
370

Thr Ala

Pro Pro Glu

385

Gln Asn Thrx

Gln Lys

<210>
<21l1>
<212>»
<213>

23
2004
DNA
Homo

<400> 23
gctaacctag

ctctatcett
ggatggagtt
tcatggctgyg
ccegoeectyg
catactgtga
agagtacacg

cgggcacagy

Thr His

Ala Ser

Asp

Leu

Ile
295

Ile

His Leu

310

Ser
325

Lys

Ala
340

Asp
Ala val
Ala

Gly

Val Lys

Val

Leu

His

Ala

Phe Asn

Leu Gly

Ser

Gly

Ala
360

Lys

Met Phe

375

Lys

390

Ser
405

Lys

saplens

tgectatage
cagagactet
ttcaagtcct
cagectcaca
catcceotaaa
ctoetttgan
cagtgggega

cectgectactg

Pro Leu

Phe

taaggcaggt
ggaacccotg
tccagagagg
ggtttgette
agettogget
cocecgaccet
cggatggage
accctgecage

]

Thr

Pro

Gln

Val

345

Val

Leu

Pro

Met

Lys Phe

Leu
315

Lys

Leu
330

Gly

Glu

Leu Thr

Glu Ala

Phe Val

395

Gly
410

Lys

acctgcatece
tggtcttete
aatgtcccaa
tacttcagge
acagcteggt
ttectgeect
tgagtatggg

cagaacagaa

22/86

PCT/US02/32263

Leu Glu Asn Glu Asp
300
Ser Ile Thr Gly Thr

320
Ile Thr Lys Val FPhe

335
Glu Ala Pro Leu Lys
350
Ile Asp Glu Lys Gly
365

Ile Pro Met Ser Ile
380
Phe Leu Met Ile Glu

400
Val Val Asn Pro Thr

415

ttgtttetgt ttagtggatc 60
ttcatctaat gaccctgagg 120
goctttgagt agggtaagea 180
agtgtegtgg geatcaggtg 240
ggtgtgtgtc tgcaatgcca 300
tagtacctte agecgctatyg 360
gcccatecag gotaatcaca 420
gttcecagaaa gtgaagggat 480

10 AUG 2006
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ttggagggge catgacagat

aaaatttget acttaaatecg

tacceatgge cagctgtgac

attteocagtt geacaactte

ttcaccgage cctgeagtty

cacccacttyg gectecaagace

ccggagacat ctaccaccag

ctgagcacaa gttacagttc

tgagtggata ccccttecayg

cccgtgacct aggtectace

tggatgacca acgcttgetg

cagctazaata tgtteatggc

aagccaccct aggggagaca

cetgtgtygg cteocaagtte
tgcagtacag ccacagcatc

ggaaccttge cctgaacccce

ceatcattgt agacatcacce

gccacttcecag caagttcatt

agaacgacct ggacgcagtg

taaaccgete ctcoctaaggat

agacaatcte acectggctac

gatactcaag gaggcactgg

ctgtctgtga ctaaadgaggg
ggggcaatag tttgggtgac
tagaaaaaga tcagltaagcc

tgtgtgcectge ttgettigga

getgetacte
tacttectetg
ttetecatee
agccteoccag
gceeagegte
aatggagegg
acctgggeeca
tgygcagtga
tgecetggget
ctegecaaca
ctgceceact
attgectgtac
caccgectgt
tgggagcaga
atcacgaacc
gaaggaggac
aaggacacgt
cetgaggget
geactgatgce
gbgectetta
tceattcaca
getcageetg
cacagcaggy
tcactttece
coagtgteoe

aact

tecaacatcct
aagaaggaat
gcacctacac
aggaagatac
ccgttitcact
tgaatgggaa
gatactttgt
cagctgaaasa
tcaccectga
gtactcacca
gggcaaaggt
attggtacct
tccccaacac
gtgtgegget
tectgtacea
ccaattgggt
tttacaaaca
cccagagagt
atceecgaktgg
ccatcaagga
cctacctgtyg
ggcattaaayg
ccagtgtgag
ctetaggtgg

ceeagecece

23/86

tgcecetgtea
cggatataac
ctatgeagac
caagctcaag
ccttgeceage
ggggtcacte
gaagttcctg
tgagccttet
acatecagecga
caatgtccge
ggtactgaca
ggactttety
catgctettt
aggectcctgg
tgtggtegge
gegtaactet
gccecatgtkEc
ggggctggtt
ctctgctgtt
teekgetgtyg
gecatcgccag
ggacagagtc
cttacagega
tgccocaggge

atgettatgt

ccecctgece
atcatcocggg
accecctgatg
ataccectga
ccctggacat
aagggacagc
gatgcectatg
gctgggetgt
gactteattyg
ctacteatge
gacccagaag
gctccagcea
gcctecagaqg
gatcgaggga
tggaccgact
gtcgacagtce
taccaccttg
gecagtcaga
gtggtcgtge
ggcttectag
tgatggagca
agctcacacg
cgtaagecea
tggaggccee

gaacatgoge

540

600

660

720

780

840

800

960

1020

' 1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1820

1980

2004
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<213>

WO 03/031464

<400> 24

Met

1

Arg

Ala

Gly

Phe

65

Ser

Ala

Lys

Als

Lys

145

Pro

Thr

Thr

Arg

Glu Phe Ser

Val Ser Ile
20

Val Ser Trp
35

Tyr Ser Ser

Asp Pro Pro

Thr Arg Sexr

Asn His Thr
100

Phe Gln Lys
115

Leu Asn Ile
130

Ser Tyr Phe

Met Ala Ser

Pro Asp Asp
180

Lys Leu Lys
185

Pro Val Ser

Homo sapiens

Ser

Met

Ala

Val

Thr

Gly

85

Gly

Val

Leu

Ser

cys

165

Phe

Ile

Leu

Pro

Ala

Ser

Val

Phe

70

Arg

Thr

Lys

Ala

Glu

150

Asp

Gln

Pro

Leu

Ser

Gly

Gly

Cys

55

Pro

Arg

Gly

Gly

Leu

135

Glu

Phe

Leu

Leu

Ala

Arg

Ser

Ala

40

Val

Ala

Met

Leu

Phe

120

Ser

Gly

Ser

Ile
200

Ser

Glu

Leu

25

Arg

Cys

Leu

Glu

Leu

105

Gly

Pro

Ile

Ile

Asn

185

Hisg

Pro

Glu

10

Thr

Pro

Asn

Gly

Leu

30

Leu

Gly

Pro

Gly

Arg

170

Phe

Arg

Trp

24/86

Cys

Gly

Cys

Ala

Thr

75

Ser

Thr

Ala

Ala

155

Thr

Ser

Ala

Thr

Pro

Leu

Ile

Thr

60

Phe

Met

Leu

Met

Gln

140

Asn

Tyr

Leu

Lieu

Ser

Lys

Leu

Pro

45

Tyr

Ser

aly

Gln

Thr

125

Asn

Ile

Thr

Pro

Glo

205

Pro

Pro

Leu

30

Lys

Cys

Arg

Pro

Pro

110

Asp

Len

Ile

Tyx

Glu

190

Leu

Thr

Len

15

Leu

Ser

Asp

TYr

Ile

9B

Glu

Ala

Leu

Arg

Ala

175

Glu

Ala

PCT/US02/32263

Ser

Gln

Phe

Ser

Glu

g0

Gln

Gln

Ala

Leu

val

160

Asp

Asp

Gln

Leu

1.0 AUG 2006



Lys
225

Gly

Asp

Gly

Pro

308

Asp

Asp

Leu

Leu

Lys

385

Gln

Trp

Val

WO 03/031464

210

Thr

Asp

Ala

&lu

Phie

290

Thy

Asp

Pro

Rsp

Phe

370

Phe

Tyr

Thr

Arg

Agn

Ile

Pro

275

Thr

Leu

Gln

Glu

Phe

355

Pro

Trp

Ser

Asp

Asn
435

@ly

Tyr

Ala

260

Ser

Pro

Ala

Arg

Ala

340

Leu

Asn

Glu

His

Trp

420

Phe

Ala

His

245

Glu

Ala

Glu

Asn

Leu

325

Ala

Ala

Thr

Gln

Ser

405

Asn

Val

Val

230

Gln

His

Gly

Sex

310

Leu

Lys

Pro

Met

Ser

390

Ile

Leu

Asp

215

Asn

Thr

Lys

Leu

Gln

295

Thr

Leu

Tyr

Ala

Leu

375

Val

Ile

Ala

Ser

Gly

Trp

Leu

Leu

280

Arg

His

Pro

Val

Lys

360

Phe

Arg

Thr

Leu

Pro
440

Lys

Gin
265

Ser

A=p

His

His

345

Ala

Ala

Leu

Asn

Asn

425

Ile

Gly

Arg

250

Fhe

Gly

Phe

Asn

330

Gly

Thr

Ser

Gly

Leu

410

Pro

Ile

25/86

Ser
235

Trp

Ile

Val

315

Ala

Ile

Leu

Glu

Ser

355

Leu

Glu

Val

220

Leu

Phe

Ala

Pro

Ala

300

Arg

Lys

Ala

Gly

Ala
380

Trp

Tyr

Gly

Asp

Lys

val

val

Phe

285

Arg

Leu

Val

val

Glu

365

Cys

Asp

Gly

Ile
445

Gly

Lys

Thr

270

Gln

Asp

Leu

Val

His

350

Thr

Val

Arg

Val

Pro

430

Thr

Gln

Phe

255

Ala

Cys

heu

Met

Leu
335

Trp

Gly

Gly

Val

415

AeEn

Lya

PCT/US02/32263

Pro

240

Leu

Glu

Leu

Gly

Leu

320

Thr

Tyr

Arg

Ser

Met

400

Gly

Trp

Aep
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Thr Phe

450

Phe
465

Ile
Asn Asp
Val Val
Pro

Asp

Thr
530

Hig

<210>
<21l1l>
«212>
<213

25

DNA
<400> 25

atggatgcaa
tegecccagee
tgcagagatyg
ctcagaagca
gtgcetgtea
ctgtacttct
atagatacca
acagcggaga
tacagcgygce
aacccagatce
gagttectgca
tcagcctace

tccatgatce

Tyr

Pro

Leu

Val

Ala
515

Tyr

1726

Homo

Lys Gln

Glu Gly

Pro Met

Ser Gln

Phe
455

Arg

470

Ala
485

Asp

Leu Asn

500

Val Gly

Leu Trp

sapiens

tgaagagagg
aggaaatcca
aaaazacgca
accgggtgga
aaagttgecag
cagatttegt
gggeeacgty
gtggegecga
ggaggccaga
gagactcaaa
gcacccetge
gtggecacgca

tgataggcaa

Val Ala

Arg Ser

Phe Leu

His Arg

Leu

Ser

Glu
520

Gln
535

getetgetgt
tgcocegatto
gatgatatac
atattgctgg
cgagecaagg
gtgccagtge
ctacgaggac
gtgcaccaac
cgacatcagg
gcectggtge
ctgctetgag
cagecteoace

ggtttacaca

Tyr

Val

Met

Lys

505

Thr

Leu

Leu
475

Gly

His
490

Pro

Asp Val

Ile Ser

gtgetgetge
agaagaggag
cagcaacate
tgcaacagty
tgtttcaacy
cccgaaggat
cagggcecatca
tggaacagca
ctgggectgg
tacgtcttta
ggaaacagtg
gagtegggtg

geacagaacc

26/86

PCT/US02/32263

Gly His Phe Ser Lysa
460
Val Ala Ser Gln Lys

480
Asp Gly Ser Ala Vval

495
Pro Leu Thr Ile Lys
510
Pro Gly Tyr Ser Ile
525

tgtgtggage agtettegtt 60
ccagatetta ccaagtgate 120
agtcatggect gcgecetgtg 180
geagggcaca gtgeccactca 240
ggggcacctyg ccagcaggcec 300
ttactgggaa gtgctgtgaa 360
getacagggyg cacgtggage 420
gegegttgge ecagaagcco 480
ggaaccacaa ctactgcaga 540
aggcggggaa gtacagctea 600
actgctackt tgggaatggag 660
cctectgoet ccogtggaat 720
ccagtgecca ggeactggge 780

10 AUG 7006
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ctgggcaaac
ctgaagaacc
ctgagacagt
tcecacececet
ctgtgegggg
gagaggttte
ggcgaggagy
gacacttacg
caggagagca
tggacggagt
gagcggctga
ttacttaaca
ccecaggcaa
aacgatggee
gatgteeegg
cgaccgtgac
«210>
<211l

<212>
<213>

26
562
PRT
Homo

<400> 256
Met Asp Ala
1

Bla val Phe

Gly Ala Arg

35

Ile Tyr Gln

50

ataattactyg
gcaggetgac
acagecagcc
ggcaggctge
geatactcat
cgccecacea
agcagaaatt
acaatgacat
gecgtggteoeg
gtgagctete
aggaggctea
gaacagtcac
acttgcacga
gcatgacttt
gtgtgtacac

caggaacacc

sapiens

Met Lys
5

Val Ser
20

Ser Tyr

@ln His

ccggaatcet
gtgggagtac
tocagtttege
catetttgee
cagcteetge
cctgacggtg
tgaagtcgaa
tgegetgetg
cactgtgtge
cggctacgdac
tgtcagactg
cgacaacatyg
cgectgocag
ggtgggeatc
caaggttace

cgacteoetca

40

55

gatggyggatg
tgtgatgtge
atcaaaggag
aagcacagga
tggattetet
atcttgégca
aaatacattg
cagctgaaat
ctteocecegg
aagcatgagy
tacccatcca
ctgtgtgetyg
ggcegattcgg
atcagectggg
aactacctag

azagcaaatg

Arg Gly Leu Cys Cys Val

10

Pro Ser @ln Glu Ile His
25

Gln Val Ile Cys Arg Asp

Gln Ser Trp Leu Arg Pro

27/86

ccaagccoctyg
ccteetgete
ggctettcge
ggtcgeeggg
ctgcegececa
gaacataccg
tcecataaaga
cggattegte
cggacetgea
ccttgtctee
gcecgcectgeac
gagacactecg
gaggoaeoect
geetgggetg
actggatteg

agatce

PCT/US02/32263
gtgccacygtg 840
cacetgegge 200
cgacatcgeo 960
agagcggttc 1020
ctgettccayg 1080
ggtagtcect 1140
attocgatgat 1200
cegetgtgec 1260
gctgeoeggac 1320
tttctattcg 1380
atcacaacat 1440
gageggeggy 1500
ggtgtgtctg 1580
tggacagaag 1620
tgacaacatg 1680

1726

Leu Leu Leu Cys Gly

15

Ala Arg Phe Arg Arg

30

Glu Lys Thr Gln Met

45

Val Leu Arg Sex Asn

60

10 AUG 2006
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Arg Val

65

val Pro

Cys Gln

Gly Phe

Glu Asp

130

Gly Ala

145

Tyr Ser

Asn Tyr

Phe Lys

Ser Glu

Glu

val

3ln

Ala

115

Gln

Glu

Gly

Cys

Ala

195

Gly

210

Gly Thr

225

Ser Met

Gln Ala

Asp Ala

Glu Tyr

Hise

Tle

Leu

Lys

275

Cys

Tyx

Lys

Ala

100

Gly

Gly

Cys

Arg

Arg

180

Gly

Asn

Ser

Leu

Gly

260

Pro

Asp

Cys

Ser

85

Leu

Lys

Tle

Thr

Arg

165

Agn

Lys

Ser

Leu

Ile

245

Leu

Trp

val

Trp
70

Cys

Cys

Ser

Asn

150

Pro

Pro

Tyr

Asp

Thr

230

Gly

Gly

Cys

Pro

Cys Asn Ser

Ser Glu Pro

Phe Ser Asp
105

Cys Glu Ile
120

Tyr Arg Gly
i3s

Trp Asn Ser

Asp Ala Ile

Agp Arg Asp
i85

Ser Ser Glu
200

Cys Tyr Phe
215

Glu Ser Gly

Lys Val Tyr

Lys His Asn
265

His val Leu
280

Ser Cys Ber

Gly

Arg

50

Phe

Asp

Thr

Ser

Arg

170

Ser

Phe

cly

Ala

Thr

250

Tyr

Lys

Thr

28/86

Arg

75

Cys

val

Thr

Trp

Ala

155

Leu

Lys

Cys

Asn

Ser

235

Ala

Cys

Asn

Cys

Ala

Phe

Cys

Arg

Ser

140

Leu

Gly

Pro

Ser

Gly

220

Cys

Gln

Arg

Arg

Gly

Gln

Asn

Gln

Ala

125

Thr

Ala

Leu

Trp

Thr

205

Ser

Leu

Agn

Asn

Arg

285

Leu

Cys

Gly

Cys

1llo

Thr

Ala

Gln

Gly

Cys

190

Pro

Ala

Pro

Pro

Pro

270

Leu

Arg

His

Gly

95

Pro

Cys

Glu

Lys

Aen

175

Tyr

Ala

Tyr

Trp

Ser

255

Asp

Thxr

Gln

10 AUG 2006

PCT/US02/32263

Ser
80

Thr
Glu
Tyr
Ser
Pro

160

Val

Cys

Arg

Asn

240

Ala

Gly

Trp

Tyr



Ser

305

Ser

Gly

Leu

Thx

Gln

385

Asp

Ser

Pro

Glu

465

Leu

Arg

Ser

WO 03/031464

290

Gln

His

Glu

Ser

val

370

Lys

Thr

Arg

Ala

Gly

450

Ala

Leu

Ser

Gly

Pro

Pro

Arg

Ala

355

Ile

Phe

Tyr

Cys

Asp

435

Lys

His

Asn

Gly

Gly
515

Gln

Trp

Phe
340

Ala

Leu

Glu

Asp

Ala

420

Leu

His

Val

Arg

Gly

500

Pro

Phe

Gln

325

Leu

Gly

Val

Asn

405

Gln

Gln

Glu

Arg

Thr

485

Pro

Leu

Arg

310

Ala

Cys

Cys

Arg

Glu

390

Rsp

Glu

Leu

Als

Leu

4790

Val

Gln

val

2895

Ile

Ala

Gly

Phe

Thr

375

LYs

Ile

Ser

Pro

Leu
455

Tyr

Thr

Ala

Cys

Lys

Ile

Gly

Gln
360

Tyxr

Ala

Ser

Dsp

440

Ser

Pro

Asp

Leu
520

Gly

Phe

Ile

345

Glu

Arg

Ile

Leu

Val
425

Trp

Pro

Ser

Agn

Leu

505

Asn

Gly
Ala
33o
Leu
Arg
Val
Val
Leu
410
Val
Thr
Phe
Ser
Met
490

His

Asp

29/86

Leu

315

Lys

Ile

Phe

Val

His

395

Gln

Arg

Glu

Tyr

Arg

475

Leu

Asp

Gly

300

Phe

His

Ser

Pro

Pro

igo

Lys

Leu

Thr

Cys

Ser

460

Cys

Cys

Ala

Arg

Ala

Arg

Ser

Pro

365

Gly

Glu

Lys

val

Glu

445

Glu

Thr

Ala

Cys

Met
525

Asp

Arg

Cys

350

His

Glu

Phe

Ser

Cys
430

Leu

Arg

Ser

Gly

Gln

510

Thr

Ile

Ser

335

Trp

Hie

Glu

Asp

Asp

415

Leu

Ser

Leu

Gln

Asp

495

Gly

Leu

PCT/US02/32263

Ala

320

Pro

Ile

Leu

Glu

Asp

400

Ser

Pro

Gly

Lys

His

480

Thr

Asp

Val
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Gly Ile Ile Ser Trp Gly Leu Gly Cys Gly Gln Lys Asp Val Pro Gly

530

535

540

val Tyr Thr Lys Val Thr Asn Tyr Leu Asp Trp Ile Arg Asp Asn Met
550

545

Arg Pro

<210> 27

<211> 825
<212> DNA
<213>

<400> 27
atcactecict

aactcetgte
gttcgacaaa
agatgatttt
ttaagtttta
aactcaaacc
ccagggactt
cattecatgtg
ttacettttg
aacatatcag
gtatggttge
ttatgattet
atatttatta
tttaataaat
28

156
PRT

<210>
<211>
<212>
<213>

«<400> 28

Homo sapiens

ttaatcacta
ttgcattgca
gaaaacaaag
gaatggaatt
catgcccaag
tctggaggaa
aatcagcaat
tgaatatgca
tcaaageatc
gecttetatt
tacctattgt
ttttgtaage
ttatgttgaa

ttgataaata

Homo sapiens

ctecacattaa
ctaattcttg
aaaacacage
aataattaca
aaggccacag
gtgetgaatt
atcaacgtaa
gatgagacag
atctcaacac
tatttattta
aactattatt
cctaggaget
tgttaaatat

taaaaaaaaa

555

cctcaactee
cacttgtcac
tacaactgga
agaatcccaa
aactgaaaca
tagctcaaag
tagttctgga
caaccattgt
taacttgata
aatatttaaa
cttaatetta
ctaaaatggt
agtatctatg

aaacaaaaaa

tgcecacaatg
aaacagtgeca
gcatttactg
actcaccagg
gettcagtgt
caaaaacttt
actaaaggga
agaatttctg
attaagtget
ttttatattt
aaactataaa
ttaccttatt
tagattggtt

aaaaa

560

tacaggatgce
cctacttcaa
ctggatttac
atgctcacat
ctagaagaag
cacttaagac
tctgaaacaa
aacagatgga
tcccacttaa
attgttgaat
tatggatett
tatcocaaaa

agtaaaacta

Met Tyr Arg Met Gln Leu Leu Ser Cys Ile Ala Leu Ile Leu Ala Leu

30/86

60

120

180

240

300

360

420

480

540

600

660

720

780

825
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Val Thr Asn

Thr Gln Leu

35

Asn Gly Ile

50

Phe
65

Lys Phe

Cys Leu Glu

(¢ln Ser Lys

Ile
115

Asn Val

Glu Tyr Ala

130

Ile
145

Thr Phe

«<210>
<211l>
<212>
<213

29
7931
DNA
Homo

<400> 29
atgcasatag

accagaagat
ggtgagctac
acctcagteg
gctaagccaa

gatacagtgy

Sexr Ala

20

Gln Leu Gl

Asn Asn

Tyr Met

70

Glu Glu

85

Asn Phe

100

Val Leu

Asp Glu

Cys Gln

15

sapiens

agcteteccac
actacctggg
ctgtggacge
tgtacaaaaa
ggccacccty

tecattacact

Pro

Tyr

Fro

Leu

Glu

Thr

Ser

Thr Ser

Ser

10

Ser Thr

25

Leu
40

u His

Lys Asn

55

Lys Lys

Lys Pro

Leu Arg

Leu Lys

120

Ala Thr

13%

Ile Ile

0

ctgcttcktt
tgocagtggaa
aagatttect
gactetgttt

gatgggtctg

taagaacatg

Leu

Pro

Ala

Leu

Pro

105

aly

Ile

Ser

Leu Asp

Lys Leu

Thr Glu

75

Glu
a0

Glu

Arg Asp

Ser Glu

Val Glu

Thr Leu

155

ctgtgecttt
ctatecatggg
cctagagtge
gtagaattca
ctaggteocta

gcttceceate

31/86

Thr
30

Lys Lys

Gln
45

Leu Met

Thr
60

Arg Met

Leu Lys Gln

Val Leu Asn

Ile Ser

110

Leu

Thr Thr

125

Phe

Phe
140

Leu Asn

Thr

tgcgattetg
actatatgea
caaaatecttt
cggatcacct
ccatccagge

ctgtecagtet

10 AUG 2006
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15

Lys Lys

Ile Leu

Leu Thr

Gln
80

Leu

Leu Ala

95

Asn Ile

Met Cys

Arg Trp

ctttagtgee
aagtgatcte
teceatteaac
tttcaacatc
tgaggtttat

teatgetgtt

60

120

180

240

300

360
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ggtgtatcct
gagaaagaag
aaagagaatg
gtggacctgg
gggagtctgg
tttgatgaag
getgeatcetg
ctgeccaggteo
accactcctyg
cgccaggegt
gaccttgggc
gcttatgtea
gaagcggaay
gatgacaact
tgggtacatt
ccegatgaca
aagtacaaaa
attcagcatg
ttgattatat
gatgtcegte
ccaattetge
actaaatcag
gatctagctt
agaggaaacc
aaccgaagct
cagcttgagg
tttgatagtt
attggagcac

atggtctatg

actggaaage
atgataaagt
gteoccaatgge
taaaagactt
ccaaggaaaa
ggaaaagttg
ctegggectg
tgattggatg
aagtgcactec
cecttggaaat
agtttctact
aagtagacag
actatgatga
ctcecttectt
acattgctge
gaagttataa
aagtecgatt
aatcaggaat
ttaagaatca
ctttgtatte
caggagaaat
atecteggtg
caggactcat
agataatgtc
ggtacctcac
atecagagtt
tgeagttgte
agactgactt

aagacacact

ttetgaggga
cttccotggt
ctetgaccea
gaattecaggce
gacacagacc
gcactcagaa
goctaaaatyg
ccacaggaaa
aatattcecte
ctcgccaata
gttttgteat
ctgtccagag
tgatcttact
tatccaaatt
tgaagaggag
aagtcaatat
tatggcatac
cttgggacct
agcaagcaga
aaggagatta
attcaaatat
cctgacceege
tggeccctetc
agacaagagg
agagaatata
cecaagectec
agtttgtttg
cctttetgte

cacecctatte

gctgaatatg
ggaagccata
ctgtgectta
ckeattggag
ttgeacaaat
acaaagaact
cacacagtca
tcagtctatt
gaaggtcaca
actttecectta
atctcttece
gaaccccaac
gattctgaaa
cgcteocagttg
gactgggact
ttgaacaatyg
acagatgaaa
ttactttatg
ccatataaca
ccaaaaggtg
aaatggacag
tattactcta
ctcatctget
aatgtcatcc
caacgcttte
aacatcatgac
catgaggtgg
ttecttctetg

ceattetcag

32/86

atgatcagac
catatgtctg
cctactcata
ceetactagt
ttatactact
cettgatgea
atggttatgt
ggcatgtgat
catttetigt
ctgcteaaac
accaacatga
tacgaatgaa
tggatgtggt
ccaagaagea
atgetecctt
gcecctecagey
cectttaagac
gggaagttgg
tetacecteca
taaaacattt
tgactgtaga
gtttegttaa
acaaagaate
tgttttekgt
tececcaatec
acagcatcaa
catactggta
gatatacctt

gagaaactgt

PCT/US02/32263
cagtcaaagyg 420
gcaggtectg 480
tectttcteat 540
atgtagagaa 600
ttttgctgta 660
ggatagggat 720
aaacaggtct 780
tggaatgage B840
gaggaaccat S00
actcttgatg $60
tggcatggaa 1020
aaataatgaa 1080
caggtttgat 1140
teetaaaact 1200
agtcetegec 1260
gattagtagg 1320
tcgtgaagcet 1380
agacacactg 1440
cggaatcact 1500
gaaggatttt 1560
agatgggcca 1620
tatggagaga 1680
tgtagatecaa 1740
atttgatgag 1800
agctggagty 1860
tggctatgtt 1920
cattctaage 1980
caaacacaaa 2040
cttcatgteg 2100
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atggaaaacc
atgaccgect
agttatgaag
ttetcccaga
ccagaaaatyg
atacaaaatg
gggctatecot
cctggagcaa
catecacagty
aaactgggga
tcaaataatce
agttccttag
ttkggcaaaa
aataatgatt
aaaaatgtat
gcttegttaga
aaaacttcca
attgagaata
gtgacacctt
aatcatatgt
gagggeecca
ttgccagaat
caaggccccea
aatttcttgt
ggactcaaag
ttacatgaaa
gaaagattaa

aatttcatga

caggtctatg
tactgaaggt
atatttcagc
attcaagaca
acatagagaa
tetectctag
tateotgatet
tagacagtaa
gggacatggt
caactgcage
tgatttcaac
gaccoccocaag
agtcatctee
caaagttgtt
cgtcaacaga
ctaaagataa
ataattcagc
gtccatcagt
tgattcatga
caaataaaac
tteccaccaga
cagcaaggtyg
gtccaaagca
ctgagaaaaa
agatggtttt
ataatacaca
tccaagagaa

agaacctttt

gattetgggg
ttctagttgt
atacttgcty
cegtageact
gactgaccct
tgatttgttg
ccaagaagcc
taacagcctg
atttacccet
aacagagttg
aattecatca
tatgccagtt
ccttactgag
agaatcaggt
gagtggtagg
tgcettatte
aactaataga
ctggcaaaat
cagaatgctt
tacttecatea
tgeacaaaat
gatacaaagg
attagtatce
caaagtggta
tecaageoage
caatecaagaa
tgtagttttg

cttactgagc

tgccacaact
gacaagaaca
agtaaaaaca
aggcaaaagc
tggtttgeac
atgctettge
aaatatgaga
tectgaaatga
gagtecaggec
aagaaacttg
gacaatttgg
cattatgata
tetggtggac
ttaatgaata
ttatttaaag
aaagttagcea
aagactcaca
atattagaaa
atggacaaaa
aaaaacatgg
ccagatatgt
actcatggaa
ttaggaccag
gtaggaaagg
agaaacctat
aaaaaaatte
cctecagatac

actaggcaaa

33/86

cagacttteg
ctggtgatta
atgccattga
aatttaatgce
acagaacacc
gacagagtce
ctttttctga
cacacttcag
toccaattaag
atttcaaagt
cagcaggtac
gtcaattaga
ctetgagett
gocaagaaag
ggaaaagagc
tctetttgtt
ttgatggcec
gtgacactga
atgctacage
aaatggtcca
cgttctttaa
agaactectct
aaaaatctgt
gtgaatttac
ttettactaa
aggaagaaat
atacagtgac

atgtagaagyg

10 AUG 2006

PCT/US02/32263
gaacagagge 2160
ttacgaggac 2220
accaagaage 228D
caccacaatt 2340
tatgoctaaa 2400
tactccacat 2460
tgatocatea 2520
goecacageoete 2580
attaaatgag 2640
ttectagtaca 2700
tgataataca 2760
taccactcta 2820
gagtgaagaa 2880
ttcatgggga 2940
tcatggacct 3000
aaagacaaac 3060
atcattatta 3120
gtttaaaaaa 3180
tttgaggceta 3240
acagaaaaaa 3300
gatgctattce 3360
gaactctggy 3420
ggaaggtcag 3480
aaaggacgta 3540
cttggataat 3600
agaaaagaag 3660
Eggcactaag 3720
ttecatatgac 3780



WO 03/031464

ggggcatatg

aagaaacaca
aatcaaacca
agccageaga
ctagaagaaa
aaaaacatga
aaaggggcca
caagcaaata
atatatctga
agaaagaaag
aacctttctt
ctggggacaa
aaaccagact
cagaaggacc
gaagggagcc
ggaaaagttc
ttggatccte
teccaagaga
aacgcttgtg
atagaagtca
gtcttgaaac
attgactatg
gaggatgaaa
gcagtggaga
gctecagagtg
teetttacte
tatataagay
ccetattect

actagaaaaa

ctccagtact
cagctcattt
agcaaattgt
attttgtcac
cagaacttga
aacatttgac
ttactcagtc
gatctecatt
ccagggteet
attectggggt
tagccattet
gtgccacaaa
tgcccaaaac
tattecectac
ttcttcaggyg
cetttctgag
ttgcttggga
agtcaccaga
aéagcaatca
cctgggcaaa
gccatcaacg
atgataccat
atcagagocce
ggctetggga
geagtgtecc
agcecttata
cagaagttga
tctattetag

actttgtcaa

teaagatttt
ctcaaaaaaa
agagaaatat
gcaacgtagt
aaaaaggata
cccgageaca
tcecttatca
acccattgca
attccaagac
ccaagaaagc
aaccttggag
ttcagtcaca
atctggcaaa
ggaaactagc
aacagaggga
agtagcaaca
taaccactat
aaaaacagct
tgcaatagca
gcaaggtagg
ggaaataact
atcagttgaa
ccgeagettt
ttatgggatg
tecagttcaag
ccgtgagagaa
agataatatc
ccttatttet

gectaatgaa

aggtcattaa
ggggaggaag
gcatgcacca
aagagagctt
attgtggatg
ctcacacaga
gattgectta
aaggtatcat
aactettete
agtcatttet
atgactggty
tacaagaaag
gttgaattge
aatgggtete
gcgattaagt
gaaagctetg
ggtactcaga
tttaagaaaa
gcaataaatg
actgaaaggc
cgtactacte
atgaagaagg
caaaagaaaa
agtagctcecc
aaagttgttt
ctaaatgaac
atggtaactt
tatgaggaag

accaaaactt

34/86

atgattcaac
aaaacttgga
caaggatate
tgaaacaatt
acacctcaac
tagactacaa
cgaggagtca
cattteocate
atcttecage
tacaaggagc
atcaaagaga
ttgagaacac
ttccaaaagt
ctggecatcect
ggaatgaagce
caaagactcc
taccaaaaga
aggataccat
agggacaaaa
tgtgctetea
ttcagtcaga
aagattttga
cacgacacta
cécatgttct
tccaggaatt
atttgggact
tcagaaatca
atcagaggca

acttttggaa

PCT/US02/32263
aaatagaaca 3840
aggcttggga 3800
tcctaataca 3960
cagactcccea 4020
ccagtggtcce 4080
tgagaaggag 4140
tagcatccct 4200.
tattagacct 4260
agcatcttat 4320
caazaaaaat 4380
ggttggetec 4440
tgttctceceg 4500
tcacatttat 4560
ggatctegtg 4620
aaacagacct 4680
ctccaagcta 4740
agagtggaaa 4800
tttgtecoetg 4860
taagecodgaa 4920
aaacccacca 4980
tcaagaggaa 5040
catttatgat 5100
ttttattget 5160
aagaaacagg 5220
tactgatggce 5280
cctggggcea 5340
ggcctctegt 5400
aggagcagaa 5460
agtgcaacat 5520
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catatggeac
gacctggaaa
acactgaacc
atctttgatg
ccctgcaata
aatggctaca
tggtatetge
gtgttcactg
gtttttgaga
attggcgage
cagactccee
caatatggac
tggagcacca
cacggcatca
atcatcatgt
accttaatgg
cctecaatta
¢ttegeatgg
agtaaagcaa
acctggtete
caggtgaata
ggagtaacta
atctccagea
gtttttecagyg
ctgacteget
gaggttctgg
ctgecgteac

ctttgtgecta

ccactaaaga
aagatgtgca
ctgctecatgg
agaccaaaag
tecagatgga
taatggatac
tcagcatggg
tacgaaaaaa
cagtggaaat
atctacatge
tagggaatgge
agtgggcece
aggagccctt
agacceagdyg
atagtcttga
tcttetttgg
ttgctegata
agttgatggyg
tatcagatge
cttcaaaagc
atccaaaaga
ctecagggagt
gtcaagatgy
gaaatcaaga
accttegaat
gotgcgagge
ctcteoctee

aatcctagca

tgagtttgac
ctcaggcetg
gagacaagtg
ctggtactte
agatcccact
actacctggc
cagcaatgaa
agaggagtat
gttaccatec
tgggatgage
ttetggacac
aaagctggcec
ttcttggatc
tgeccegteag
tgggaagaag
caatgtggat
catcegtttyg
ctgtgattta
acagattact
tegactteac
gtggctgeaa
aaaatctctg
ccatcagtgg
ctectteaca
tcaccecceag
acaggaccte
tcagctccag

gacactgect

tgcaaagcct
attggaccce
acagtacagg
actgaaaata
tttaaagaga
ttagtaatgg
aacatccatt
aaaatggcac
aaagetggaa
acacttttte
attagagatt
agacttcatt
aaggtggatce
aagttctcea
tggcagactt
tcatctggga
cacccaactc
aatagttgea
gottcatoct
cteoceaaggga
gtggacttcc
cttaccagca
actctcttt
cectgtggtga
agttgggtge
tactgagggt
ggcagtgtec

tgaagccteoe

35/86

gggcttattt
ttetggtetg
aatttgctet
tggaaagaaa
attatcgett
ctcaggatca
ctattcattt
tgtacaatct
tttggegggt
tggtgtacag
ttcagattac
attcecggatce
tgttggeacce
geetetacat
atcgaggaaa
taaaacacaa
attatagcat

gcatgccatt

actttaccaa’

ggagtaatgco
agaagacaat
tgtatgtgaa
tteagaatgg
actctectaga
accagattge
ggccactaca
ctceetgacet

tgaattaact

PCT/US02/32263
ctctgatgtt 5580
ccacactaac 5640
gtttttecace 5700
ctgeagggcet 5760
ccatgcaatce 5820
aaggattega 5880
cagtggacat 5940
ctatccaggt 6000
ggaatgcett 6060
caataagtgt 6120
agcttcagga 6180
aatcaatgcec 6240
aatgattatt 6300
¢teteagtet 6360
ttccactgga 6420
tatttttaac 6480
tcgeageact 6540
gggaatggag 6600
tatgtttgee 6660
ctggagacct 6720
gaaagtcaca 6780
ggagttectce €840
caaagtaaag 6900
cecaccgtta 6960
cetgaggatyg 7020
gcacctgcca 7080
tgecttctac 7140
atcatcagte 7200
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ctgeatttct
tttetgeage
ggagaaacct
cctetgttgt
ttcaggttaa
catggaacaa
atttggacaa
cttecttaca
ccaaaactag
tgaaattata
agatataaag
ttgttgaaag
gaaaatgatyg
<210>
<211>»

<212>
<213>

30
2351
PRT
Homo
«<400> 30

Met Gln Ile
1

Cys Phe Ser

Asp Tyr

35

Trp

Phe Pro Pro

50

Tyr
65

Lys Lys

Ala Lys Pro

ttggtggggy
tgcteccaga
gcatgaaagc
agaaaaacta
gectcatacg
agcatgttte
tctgcaaaat
catagatata
cattcttaaa
taaggcattc
ccatttggte
ctttgaaata

a

sapiens

Glu

Leu

Ala
20

Thr

Met Gln Se

Arg Val

Thr Leu

70

Pro
85

Arg

Ser

Arg

Pro

Phe

Pro

gccaggaggag
ttacteoctte
attctbtceck
tgtgatgaaa
tttaaaataa
aggatcagat
ggagagaata
attatgttat
ctgagaatta
tgtataaatg
ttaattetga

aaataacaat

Thr Cys

Tyr

Fhe

Tyr

tgcatccaat
cttccaatat
gaaaagttag
ctttgaaaaa
aactetcagt
caatacaatc
caataactac
ttagtcatta
tagatggggt
caaatgtgca
ccaataaaaa

gtcttettga

Fhe
10

Leu

Leu Gly

25

Leu
40

r Asp

Lys Ser

55

Val Glu

Trp Met

Gly

Phe

Phe

Gly

Glu Leu

Pro Phe

Thr Asp

75

Leu Leu

20

36/86

ttaacttaac
aactaggcaa
gcctct;aga
gatatttatg
tgtttattat
ttggagtcaa
tacagtaaag
tgaggggcac
tcaagaatcce
tttttetgac
aataagtcag

aatttgtgat

Leu Leu

Cys

Ala Val Glu

30

val
45

Pro Asp

Agn Thr Ser

€0

His Leu Phe

Gly Pro Thr

PCT/US02/32263
tettacctat 7260
aaagaagtga 7320
gtecaccactt 7380
atgttaacat 7440
cctgatcaag 7500
aaggcaaatc 7560
tetgtttetg 7620
attcttatect 7680
ctaagteece 7740
gagtgtecat 7800
gaggatgcaa 7860
ggccaagaaa 7920

7931

Arg Phe
15

Leu Ser
Ala Arg
Vval Val
Asn Ile

80

Ile Gln
85
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Ala

Glu

Asp

145

Lys

Tyr

Gly

Cln

Lys

225

Ala

Val

Phe

Leu
305

WO 03/031464

Glu

Pro

Gly

139

Lys

Glu

Leu

Ala

Thr

210

Ser

Ala

Asn

Trp

Leu

290

Glu

Vval

Val

115

Ala

Val

Asn

Ser

Leu

1355

Leu

Trp

Ser

Arg

His

275

Glu

Ile

Tyr

100

Ser

Glu

Phe

Gly

His

180

Leu

His

Ala

Ser

260

Val

Gly

Ser

Asp

Leu

Tyr

Pro

Pro

165

Val

Val

Lys

Sexr

Arg

245

Leu

Ile

His

Pro

Thr

His

Asp

Gly

150

Met

Asp

Cys

Phe

Glu

230

Ala

Pro

Gly

Thr

Ile
310

val

Ala

Asp

135

Gly

Ala

Leu

Arg

Ile

215

Thr

Trp

Gly

Met

Phe

295

Thr

val
Val
120
Gln
Ser
Serxr
val
Glu
200
Leu
Lys
Pro
Leu
aly
280

Leu

FPhe

Ile

105

Gly

Thr

His

Asp

Lys

185

Gly

Leu

Asn

Lys

ITle

265

Thr

val

Leu

Thr

Val

Ser

Thr

Pro

170

Asp

Serx

Phe

Ser

Met

250

Gly

Thr

Arg

Thr

37/86

Leu

Ser

Gln

Tyr

155

Leu

Leu

Leu

Ala

Leu

235

His

Cys

Pro

Asn

Ala
315

Lys

Tyr

Arg

140

val

Cys

Asn

Ala

Val

220

Met

Thr

His

Glu

Hig

300

@Eln

Asn

Trp

125

Glu

Trp

Leu

Ser

Lys

205

Phe

Gln

Val

Arg

val

285

Arg

Thr

Met

110

Lys

Lys

Gln

Thr

Gly

150

Glu

Bsp

Asp

Asn

Lys

270

His

Gln

Leu

Ala

Ala

Glu

val

Tyr

175

Leu

Lys

Glu

Arg

Gly

255

Ser

Ser

Ala

Leu

PCT/}802/32263

Ser

Ser

Asp

Leu

le0

Ser

Ile

Thr

Gly

Asp

240

Tyr

val

Ile

Ser

Met
320
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Aap

Asp

Gln

Leu

Pro
385

Trp

Leu

Asn

Ala

Ser

465

Leu

His

Gly

Lys

Pro

WO 03/031464

Leu

Gly

Leu

Thr

370

Ser

Val

vVal

Gly

Tyr

450

Gly

Ile

Gly

val

Tyr
530

Arg

Gly

Met

Arg

355

Asp

Phe

His

Leu

Pro

435

Thr

Ile

Ile

Ile

Lys

515

Lys

Cys

Gln

Glu

340

Met

Ser

Ile

Tyr

Ala

420

Gln

Asp

Leu

Phe

Thr

500

His

Trp

Leun

Phe

325

Ala

Lys

Glu

Gln

Ile

405

Pro

Arg

Glu

Gly

Lys

485

Asp

Leu

Thr

Thr

Leu

Tyr

Aen

Met

Ile

380

Ala

Asp

Ile

Thr

Pro

470

Asn

val

Lys

val

Arg

Leu
Val
Asn
Asp
375
Arg
Ala
Asp
Gly
Phe
455
Leu
Gln
Arg

Asp

Thr
535

Tyr

Phe

Lys

Glu

360

val

Ser

Glu

Arg

Arg

440

Lys

Leu

Ala

Pro

Phe

520

val

Tyr

Cys

Val

345

Glu

val

Val

Glu

Ser

425

Lys

Thr

Tyr

Ser

Leu

505

Pro

Glu

Ser

His

330

Asp

Ala

Arg

Ala

Glu

410

Tyr

Tyr

Arg

Gly

Arg

490

Ile

Asp

Ser

38/86

Ile

Sex

Glu

FPhe

Lys

395

Asp

Lys

Lys

Glu

Glu

475

Pro

Ser

Leu

Gly

Phe

Ser

Cys

Dap

Asp

380

Lys

Trp

Ser

Lys

Ala

460

Val

Tyr

Arg

Pro

Pro

540

val

Ser

Pro

Tyr
365

Asp

Asp

Gln

Val

445

Ile

Gly

Asn

Arg

Gly

525

Thr

Asn

His

Glu

350

Asp

Asp

Pro

Tyr

Tyr

430

Arg

Gln

Asp

Ile

Leu

510

Glu

Lys

Met

Gln

335

Glu

Asp

Asn

Lys

Ala

415

Leu

Phe

His

Thr

Iyx

495

Pro

Ile

Ser

Glu

PCT/US02/32263

His

Pro

Asp

Ser

Thr

400

Pro

Asn

Met

3lu

Leu

480

Pro

Lys

Phe

Asp

Arg
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545

Asp

Ser

Ile

Asn

Pro

625

Phe

Tyr

Ser

Leu

Gly

705

Met

Tyr

Asn

Ser

WO 03/031464

Leu

val

Leu

Ile

610

Glu

Asp

Ile

Gly

Phe

690

Leu

Thr

Tyr

Asgn

Thr
770

Ala

Asp

Phe

555

Gln

Fhe

Ser

Leu

TYTr

€75

Pro

Trp

Ala

Glu

Ala
755

Arg

Ser

Gln

580

Ser

Arg

Gln

Leun

Ber

660

Thr

Phe

Ile

Leu

Asp

740

Ile

Gln

Gly

565

Arg

Val

Phe

Ala

Gln

645

Ile

Phe

Ser

Leu

Leu

725

Ser

Glu

Lys

550

Leu

Gly

Phe

Leu

Ser

630

Leu

Gly

Lys

Gly

Gly

710

Lys

Tyr

Pro

Gln

Ile

Aen

Asp

Pro

615

Asn

Ser

Ala

His

Glu

695

Cys

val

Glu

Arg

FPhe
775

Gly

Gln

Glu

600

Asn

Ile

Val

Gln

Lys

680

Thr

His

Ser

Asp

Ser

760

Asn

Pro

Ile

585

Asn

Pro

Met

Cys

Thr

665

Met

val

Asn

Ser

Ile

745

Phe

Ala

Leu

570

Met

Arg

Ala

His

Leu

650

Asp

Val

Phe

Ser

cys

730

Ser

Ser

Thr

39/86

555

Leu

Ser

Ser

Gly

Ser

635

His

Phe

Tyr

Met

Asp

715

Asp

Ala

Gln

Thr

Ile

Asp

Trp

Val

€20

Ile

Glu

Leu

Glu

Ser

700

Phe

Lys

Tyr

Asn

Ile
780

Cys

Lys

Tyr

605

Gln

Asn

Val

Ser

Asp

685

Met

Arg

Asn

Leu

Ser

765

Pro

Tyr

Arg

590

Leu

Leu

Gly

Ala

Val

670

Thr

Glu

Asn

Thr

Leu

750

Arg

Glu

Lys
575

Asn

Glu

TYr

Tyr

€55

Phe

Leu

Asn

Arg

Gly

735

Ser

Asn

PCT/US02/32263

560

Glu

Val

Glu

Asp

Val
640

Trp

Phe

Thr

Pro

Gly

720

Asp

Lys

Asp
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Ile

785

Ile

Pro

Glu

Ser

Asp

865

Lys

Val

Leu

Fro

Ser

945

Asn

Ser

Lys

WO 03/031464

Glu Lys Thr

Gln Asn Val

Thr Pro His
820

Thr Phe Ser
835

Leu Ser Glu
850

Met Val Phe

Leu Gly Thr

Ser Ser Thr
900

Rla Ala Gly
515

Val His Tyr
530

Ser Pro Leu

Asn Asp Ser

Ser Trp Gly
280

@ly Lys Arg
895

Asp

Ser

805

Gly

AsSp

Met

Thr

Thr

885

Sexr

Thr

Asp

Thr

Lys

965

Lys

Ala

Pro

790

Ser

Leu

Asp

Thx

Pro

87¢C

Ala

Asn

Asp'

Ser

Glu

950

Leu

Asn

His

Trp

Ser

Ser

Pro

Hisg

855

Glu

Ala

Asn

Asn

Gln

935

Ser

Leu

Val

Gly

Phe

ABp

Len

Ser

840

Phe

Ser

Thr

Leu

Thr

920

Leu

Gly

Glu

Ser

Ala

Leu

Ser

B25

Pxo

Arg

Gly

Glu

Ile

905

Ser

Asp

Gly

Ser

Ser
985

His

Leu

8190

Asp

aly

Fro

Leu

Leu

890

Ser

Ser

Thr

Pro

Gly

970

Thr

Arg

795

Met

Leu

Ala

Gln

Gln

875

Lys

Thr

Leu

Thr

Leu

955

Leu

Glu

Thr

Leu

Gln

Ile

Leu

860

Leu

Lys

Ile

Gly

Leu

540

Ser

Met

Ser

Pro

Leu

Glu

asp

845

His

Arg

Leu

Pro

Pro

925

Phe

Leu

Asn

Gly

Met

Arg

‘Ala

830

Ser

His

Leu

Asp

Ser

glo0

Pro

Gly

Ser

Ser

Arg
990

Pro

Gln

815

Lys

Asn

Ser

Asn

Phe
895

Asp

Ser

Lys

Glu

Gln

975

Leu

PCT/US02/32263

Lys
800

Ser

Tyr

Agn

Gly

Glu

B8O

Lys

Asn

Met

Lys

Glu

960

Glu

Phe

Pro Ala Leu Leu Thr Lys Asp Asn Ala

1000

40/86

1005
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Leu

Asn

Leu

Ser

Met

Ser

Lys

Ser

Gln

Ser

Gly

Gly

Ser

Asn

WO 03/031464

Phe
1010

&sn
1025

Leu
1040

Asp
1055

Leu
1070

Asn
1085

Lys
1100

Phe
1115

Arg
1130

Pro
1145

Gln
1160

Glu
1175

Ser
1150

Asn
1205

Lys

Ser

Ile

Thr

Met

Lye

" Glu

Phe

Thr

Lys

Asn

Phe

Arg

Thr

Val

Ala

Glu

Glu

Asp

Thr

Gly

Lys

His

Gln

Phe

Thr

Asn

Hig

Ser

Thr

Asn

Phe

Lys

Thr

Pro

Met

Gly

Leu

Leu

Lys

Leu

Asn

Ile

Asn

Ser

Lys

Asn

Ser

Ile

Leu

Lys

Val

Ser

Asp

Phe

Gln

Ser
1015

Arg
1030

Pro
1045

Lys
1060

Ala
1075

Ser
1090

Pro
1105

Phe
1120

Asn
1135

Sex
1150

Glu
1165

Val
1180

Leu
1185

Glu
1210

Lieu

Lys

Ser

vVal

Lys

Pro

Leu

Ser

Leu

Lys

Gly

Thr

Lys

Leu Lys

Thr His

Val Trp

Thr Pro

Ala Leu

Agn Met

Asp Ala

Pro Glu

Leun Asn

Gly Pro

Asn Lys

Leu Lys

Asn Leun

Lys Ile

41/86

Thr

Ile

Gln

Leu

Arg

Glu

Gln

Ser

Ser

Glu

Val

Glu

Asp

Gln

Asn
1020

Asp
1035

Asn
1050

Ile
1065

Leu
1080

Met
1085

Aen
1110

Ala
1125

Gly
1140

Lys
1155

Val
1170

Met
1185

Asn
1200

Glu
1215

Lys

Cly

Ile

Agn

val

Pro

Arg

Gln

Ser

Val

Val

Leu

Glu

Thr

Pro

Leu

Asp

His

Gln

Asp

Trp

aly

val

Gly

Phe

Ile

Ser

Ser

Glu

Arg

Met

Gln

Met

1le

Pro

Glu

Lys

Pro

Glu

Glu

PCT/US02/32263

10 AUG 2006



Lys

His

Leu

Ala

Arg

Glu

Lys

Asn

Leu

Asp

Ser

Ile

Ile

Sex

Gln

WO 03/031464

Lys
1220

Thr
1235

Ser
1250

Pro
1265

Thr
1280

Asn
1295

Tyr
1310

Phe
1325

Pro
1340

Thr
1355

Thr
1370

Thr
1385

Pro
1400

Phe
1415

Asp

Glu

Val

Thr

Val

Lys

Leu

Ala

Val

Leun

Ser

Leu

Gln

Gln

Pro

Asn

Thr

Thr

Arg

Leu

Lys

Glu

Cys

Thr

Glu

Thr

Thr

Ser

Ala

Ser

Ser

Leu

gly

Gln

Gln

His

Gly

Thr

Gln

Glu

Gln

Gln

Pro

Asn

Ile

Ser

Ile

Thr

Asn

Asp

Thr

Leu

Thr

Arg

Thr

Trp

Ile

Leu

Arg

Arg

His

Gln
1225

Lys
1240

Val
1255

Phe
1270

Ala
1285

Gly
1300

Arg
1315

Ser
1330

Glu
1345

Ser
1360

Asp
1375

Ser
1390

Ser
1405

Pro
1420

Leu

Glu

Asn

Glu

Arg

Asn

Ile

Lys

Leu

Lys

Tyr

Asp

Pro

Ile

Pro

Asn val

Phe Met

Gly Ser

Ser Leu

Phe Serxr

Gln Thr

Ser Pro

Arg Ala

Glu Lys

Asn Met

Asn Glu

Cys Leu

Leu Pro

Tyr Leu

Ala Ala

42/86

val

Lys

Tyr

Asn

Lys

Lys

Asn

Leu

Arg

Lys

Lys

Thr

Ile

Thr

Ser

Leu
1230

Asn
1245

Asp
1260

Asp
1275

Lys
1280

Gln
1305

Thr
1320

Lys
1335

Ile
1350

His
1385

Glu
1380

Arg
1395

Ala
1410

Arg
1425

Tyr

Pro

Leu

Gly

Ser

Gly

Tle

Ser

Gln

Ile

Leu

Lys

Ser

Lys

Val

Arg

Gln

Fhe

Ala

Thr

Glu

val

Gln

Phe

vVal

Thr

Gly

val

Leu

Lys

Ile

Leu

Tyr

Asn

Glu

Glu

Gln

Arg

Asp

Pro

Ala

Ser

Ser

Fhe

Lys

PCT/US02/32263
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10 AUG 2008

W0 03/031464 PCT/US02/32263

1430 1435 1440

Asp Ser Gly Val Gln @Glu Ser Ser His Phe Leu Gln Gly Ala Lys
1445 1450 1455

Lys Asun Asn Leu Ser Leu Ala Ile Leu Thr Leu Glu Met Thr Gly
1460 1465 1470

Asp Gln Arg Glu Val Gly Ser Leu Gly Thr Ser Ala Thr Asn Ser
1475 1480 1485

Val Thr Tyr Lys Lys Val Glu Asn Thr Val Leu Pro Lys Pro Asp
1490 1495 1500

Leu Pro Lys Thr Ser Gly Lys Val Glu Leu Leu Pro Lys Val His
1505 1510 1515

Ile Tyr Gln Lys Asp Leu Phe Pro Thr Glu Thr Ser Asn Gly Ser
1520 1525 1530

Pro Gly His Leu Asp Leu Val Glu Gly Ser Leu Leu Gln Gly Thr
1535 1540 1545

Glu Gly BAla Ile Lys Trp Asn Glu Ala Asn Arg Pro Gly Lys Val
1550 1555 1560

Pro Phe Leu Arg Val Ala Thr @Glu Ser Ser Ala Lys Thr Pro Ser
1565 1570 1575

Lys Leu Leu Asp Pro Leu Ala Trp Asp Asn His Tyr Gly Thr Gln
1580 1585 1530

Ile Pro Lys Glu Glu Trp Lys Ser Gln Glu Lys Ser Pro Glu Lys
1595 1600 1605

Thr Ala Phe Lys Lys Lys Asp Thr Ile Leu Ser Leu Asn Ala Cys
1el0 1615 1620

Glu Ser Asn His Ala Tle Ala Ala Ile Asn Glu Gly Gln Asn Lys
1625 1630 1635

Pro @lu Ile Glu Val Thr Trp Ala Lys Gln Gly Arg Thr Glu Arg
1640 le4b 1650
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Len Cys Ser Gln Asn Pro Pro Val Leu Lys Arg His Gln Arg Glu
1655 1660 1665

Ile Thr Arg Thr Thr Leu Gln Ser Asp Gln Glu Glu Ile Agp Tyr
1670 1675 1680

Bsp Asp Thr Ile Ser Val Glu Met Lys Lys Glu Asp Phe Asp Ile
1685 . 169¢Q 1695

Tyr Asp Glu Asp Glu Asn Gln Ser Pro Arg Ser Phe Gln Lys lys
1700 1705 17190

Thr Arg His Tyr Phe Ile Ala Ala Val Glu Arg Leu Trp Asp Tyr
1715 1720 1725

Gly Met Ser Ser Ser Pro His Val Leu Arg Asn Arg Ala @ln Ser
1730 1735 1740

Gly Ser Val Pro Gln Phe Lys Lys Val Val Phe Gln Glu Phe Thr
1745 17590 1755

Asp Gly Ser Phe Thr Gln Pro Leu Tyr Arg Gly Glu Leu Asn Glu
1760 1765 1770

His Leu Gly Leu Leu @ly Pro Tyr Ile Arg Ala Glu Val Glu Asp
1775 1780 1785

Asn JIle Met Val Thr Phe Arg Asn Gln Ala Ser Arg Pro Tyr Ser
1790 1785 1800

Phe Tyr Ser Ser Leu Ile Ser Tyr Glu Glu Asp Gln Arg Gln Gly
1805 1810 1815

Ala Glu Pro Arg Lys Asn Phe Val Lys Pro Asn Glu Thr Lys Thr
1820 1825 1830

Tyr Phe Trp Lys Val Gln His His Met Ala Pro Thr Lys Asp Glu
1835 1840 1845

Phe Asp Cys Lys Ala Trp Ala Tyr Phe Ser Asp Val Asp Leu Glu
1850 1855 1860

44/86



Lys

Thr

Glu

Tyx

Ile

Ala

Ala

Agsn

val

Pro

Ile

Met

Leu

Ser

WO 03/031464

Asp
1865

Asn
1880

Phe
1895

Phe
1910

Gln
1925

Ile
1540

@ln
1955

Glu
1970

Arg
1985

Gly
2000

Trp
2015

Ser
2030

Gly
2045

Gly
2060

val

Thr

Ala

Thr

Met

Asn

Rhgp

Asn

Lys

Val

Arg

Thr

Met

Gln

His

Leu

Leu

Glu

Glu

Gly

Gln

Tle

Lys

Phe

val

Leu

Ala

Tyr

Ser

Asn

Phe

Asn

Asp

TYE

Arg

His

Glu

Glu

Glu

Phe

Ser

Gly

Gly

Pro

Phe

Met

Pro

Ile

Ile

Ser

Glu

Thr

cys

Leu

Gly

Gln

Leu
1870

Ala
1885

Thr
1900

Glu
1915

Thr
1930

Met
1945

Arg
1960

Ile
1275

Tyr
19990

val
2005

Leu
2020

Val
2035

His
2050

Trp
2065

Ile

Ile

Arg

Phe

Asp

Txp

His

Lys

Glu

Ile

Tyr

Ile

Gly

Gly

Phe

Asn

Lys

Thr

Tyr

Phe

Met

Met

Gly

Ser

Arg

Pro

Pro

Arg

ABD

Cys

Glu

Leu

Leu

Ser

Ala

Leu

Glu

Asn

Asp

Lys

45/86

Leu

Gln

Glu

Arg

Asn

Pro

Leu

Gly

Leu

Pro

His

Lys

Phe

Leu

Leu
1875

Val
1850

Thr
1905

Ala
1520

TyT
1935

Gly
1850

Ser
1965

His
1980

Tyr
1995

Ser
2010

Leu
2025

Cye
2040

Gln
2055

Ala
2070

Val

Thr

Lys

Pro

Arg

Leu

Met

val

Lys

Gln

Ile

Arg

Cys

val

sSer

Cys

Phe

val

Gly

Phe

Leu .

Ala

Ala

Thr

Thr

Leu

PCT/USG2/32263

Gln

Trp

Asn

Met

Ser

Thr

Gly

Gly

Pro

Alza
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Tyr Ser
2075

Trp Ile
2090

Lys Thr
2105

Gln Phe
2120

Tyr Arg
2135

Val Asp
2150

Ile Ala
2165

Ser Thr
2180

Ser Met
2195

Ile Thr
2210

Pro Ser
2225

Arg Pro
2240

@ln Lys
2255

Ser Leu
2270

Ser Gln

Gly

Lys

Gln

ITle

Gly

Ser

Arg

Leu

Pro

Ala

Lys

Gln

Thr

Leu

Asp

Ser

val

Gly

Ile

Asn

Ser

TyY

Arg

Leu

Ser

Ala

Val

Met

Thr

Gly

Ile

Asp

Ala

Met

Ser

Gly

Ile

Met

Gly

Ser

Arg

Asn

Lys

Ser

His

hsn

Leu

Arg

Thr

Ile

Arg

Glu

Met

Tyr

Leu

Asn

Val

Met

Gln

Ala
2080

Leu
2095

Gln
2110

Ser
2125

Gly
2140

Lys
2155

Leu
2170

Leu
2185

Glu
2200

Phe
2215

His
2230

Pro
2245

Thr
2260

Tyr
2275

Trp

Trp

Ala

Lys

Leu

Thr

His

Met

Ser

Thr

Leu

Lys

Gly

val

Thr

Ser Thr

Pro Met

Phe Ser

Asp Gly

Leu Met

Asn Ile

Pro Thr

Gly Cys

Lys Ala

Asn Met

Gln Gly

@lu Trp

val Thr

Lys Glu

Leu Phe

46/86

Lys

Ile

Ser

Lys

Val

Phe

His

Asp

Ile

Phe

Arg

Leu

Thr

Phe

Phe

Glu
2085

Ile
2100

Len
2115

Lys
2130

Phe
2145

Asn
2160

Tyr
2175

Leu
2190

Ser
2205

Ala
2220

Ser
2235

Gln
2250

Gln
2265

Leu
2280

Gln

Pro

His

Tyr

Trp

Fhe

Pro

Ber

Asn

Asp

Thr

Asn

Val

Gly

Ile

Asn

Phe

Gly

Ile

Gln

Gly

Pro

Ile

Serxr

Ala

Tzp

Ala

hap

Val

Ser

Gly

Ser

Ile

Ser

Thr

Asn

Ile

Arg

Cys

Gln

Ser

Trp

Phe

Lys

Ser

Lys

PCT/US02/32263
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2285 2250 2285
Val Lys Val Phe Gln Gly Asn Gln Asp Ser Phe Thr Pro Val Val

2300 2305 2310
Agn Ser Leu Asp Pro Pro Leu Leu Thr Arg Tyr Leu Arg Ile His

2315 2320 2325
Pro Gln Ser Trp Val His Gln Ile Ala Leu Arg Met @Glu Val Leu

2330 2335 2340
Gly Cys Glu Ala Gln Asp Leu Tyr

2345 2350
<210> 31
<211l> 1471
<212> DNA
<213> Homo sapiens
<400> 31
atggogeoeg tegeoegtetd ggccgegetg gocgteggac tggagetcetg ggctgeggeyg 60
cacgccttge ccgeccaggt ggcatttaca ceoctacgece cggageoccgg gagcacatge 120
cggctcagag aatactatga ccagacaget cagatgtget geagecaaatg ctegecggagc 180
caacatgcaa aagtcettctg taccaagace teggacaceg tgtgtgacte ctgtgaggac 240
agecacataca cecagetetg gaactgggtt cccgagtget tgagetgtgg cteccgetgt 300
agetotgace aggtggaaac tcaagcecctge actcegggaac agaaccgeat ctgcacctge 350
aggececgget ggtactgoge gctgageaag caggaggggt goceggetgtg cgegecgetg 420
cgeaagtgce gececegggett cggegtggec agaccaggaa ctgaaacatc agacgtggtg 480
tgcaagceoct gtgeccecggg gacgttetce aacacgactt catccacgga tatttgeoagg 540
cocgaccaga tctgtaacgt ggtgdgccate cetgggaatyg caageatgga tgcagtcotge 600
acgtccacgt ccecccacccg gagtatggce ccaggggcag tacacttace ccageoeagtyg 660
tccacacgat cecaacacac gcagccaact ccagaaccca geactgetec aagecacchtec 720
ttcectgetee caatgggece cageoceccca getgaaggga goactggega cttegetett 780
c¢cagttggac tgattgbtgyg tgtgacagece ttgggtctac taataatagg agtggtgaac 840
tgtgtcatca tgacccaggt gaaaaagaadg cccttgtgec tgcagagaga agecaaggty S00
ccteacttge ctgccgataa ggeccgggdt acacagggee cegagceagca geacchgetg 960

47/86
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atcacagcgce
agggegceca
gccogageca
gtcacctgca
gccagcteca
gteccettet
ctggggagca
agttaaccag
accctgcgaa
<210>
<21l>

<212>
<213>

32
461
PRT

<400> 32
Met Ala Pro
1

Trp Ala Ala

Ala Pro

35

Thr Ala

50

Val
65

Phe Cys

Ser Thr

Gly Ser

Glu Gln

115

Homo

Glu

Gln

Tyr

Arg

Asn

cgagctccag
cteggaacca
gcacegggag
tecgtgaacgt
caatgggaga
ccaaggagga
ccgaagagaa
geeggtgtag

ggggccctgy

sapiens

Val Ala

Ala His

20

Pro Gly

Met Cys
Thr

Lys

Gln
85

Thr

Cys Ser

100

Arg Ile

Val
Ala
Ser
Cyé
Thr
70

Leu

Ser

Cys

cageagetec
goccacaggcea
ctecagatict
ctgtagcagc
cacagattece
atgtgecettt
gcecectgece
gctgtgtegt

tecctteecagg

Trp Ala

Leu Pro

Ala

Ala

ctggagagct
ccaggegtgg
tccectggtyg
tctgacecaca
agcccctegy
cggtcacage
cttggagtgce
agccaaggtyg

c

Leu Ala

10

Gln Val

25

Thr Cys

Ser
55

Lys

Ser Asp

Trp Asn

Asp Gln

Thr Cys

120

Arg

Cys

Thr

Trp

Val

105

Arg

Leu Arg

Ser Pro

val Cys

val
90

Pro
Glu

Thr

Pro Gly

48/86

PCT/US02/32263
cggccagtge gttggacaga i020
aggccagtgg ggecggggag 1080
gecatgggac ccaggtceaat 1140
getcacagtyg ctectceocaa 1200
agtoocegaa ggacgagcag 1260
tggagacgcc agagaccchtg 1320
ctgatgetgg gatgaagecce 1380
ggctgagece tggcaggatg 1440

14712
Val Gly Leu Glu Leun
15
Ala Phe Thr Pro Tyr
30
Glu Tyr Tyr Asp Gln
45
Gly Gln Hie Ala Lys
60
Asp Ser Cys @lu Asp
80
Glu Cys Leu Ser Cys
95
Gln Ala Cys Thr Arg
110
Trrp Tyr Cys Ala Leu
125
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Ser

Pro

145

Cys

Asn

Met

Gln

225

Phe

Asp

Lieu

Lys

Ala

305

Ile

Ala

WO 03/031464

Lys

130

Gly

Lys

Ile

Ala

Ala

210

His

Leu

Phe

Leu

Lys

290

Asp

Thr

Leu

@ln

Phe

Pro

Cys

Ser

195

Pro

Thr

Leu

Ala

Ile

275

Pro

Lys

Ala

Asp

Glu
Gly
Cyse
Arg
180
Met
Gly
Gl
Pro
Leu
260
Ile
Leu
Ala

Pro

Arg
340

Gly

Val

Ala

165

Pro

Asp

Ala

Pro

Met

245

Pro

Gly

Cys

Arg

Ser

325

Arg

Cys Arg
135

Ala Arg
150

Pro Gly

His Gln

Ala Val

Val His
215

Thr Pro
230

Gly Pro

val Gly

Val val

Leu Gln

295

Gly Thr
310

Sexr Ser

Ala Pro

Leu

Pro

Thr

Tle

Cys

200

Leu

Glu

Sar

Leu

Asn

280

Arg

Gln

Ser

Thr

Cys

Gly

Fhe

Cys

185

Thr

Pro

Pro

Pro

Ile

265

Cys

Glu

Gly

Ser

Arg
345

Ala

Thr

Ser

170

Asn

Ser

Gln

Ser

Pro

250

Val

Val

Ala

Pro

Ser

330

Asn

49/86

Pro

Glu

155

Asn

val

Thr

bro

Thr

235

Ala

Gly

Ile

Lys

Glu

315

Leu

Gln

Leu Arg
140

Thr Ser

Thr Thr

Val Ala

Ser Pro

2058

Vval Ser
220

Ala Pro

Glu Gly

Val Thr

Met Thr

2B5

Vval Pro

300

Gln Gin

Glu Ser

Pro Gln

Lys

Asp

Ser

Ile

190

Thr

Thr

Ser

Ser

Ala

270

Gln

His

Hig

Ser

Ala
3a50

Cys

val

Ser

175

Pro

Arg

Arg

Thr

Thr

255

Leu

Val

Leu

Leu

Ala

335

Pro

PCT/US02/32263

Arg

Val

160

Thr

GCly

Ser

Ser

Ser

2490

Gly

Gly

Lys

Pro

Leu

320

Ser

Gly
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val @lu Ala

355

Ser Ser

370

Asp

Val
385

Asn Val

Ala Ser Ser

Lys Asp Glu

Gln Glu

435

Leu

Pro Leu

450

Leu

<210>
<211>
<212>
<213>

a3
1475
DNA
Homo

«<400> 33
teccacctgte

agcgcccoga
tegtgagega
taaatggagy
¢aaagaaatt
atggtcactt
ggaactctgc
tgggectggy
atgtgcaggt
gaaaaaagcc
ggecceogett

cggccateta

Ser Gly

Pro

Gly

Ser

Ala

Gly

Ser

Glu
360

Gly

Hig
375

Gly

Ser Asp

390

Thr Met

405

Gln
420

val

Thr Pro

Gly val

sapiens

ccegeagege
cctegeccace
cteccaaaggce
aacatgtgtg
cggagggcayg
ttaccgagga
cactgtectt
gaaacataat
gggcctaaag
ctectetect
taagattatt

caggaggeac

Gly

Pro

Glu

Pro

Asp Thr

Phe

Ser

Len
440

Thr

Rsp Ala

455

cggctegege
atgagagcce
agcaatgaac
tccaacaagt
cactgtgaaa
aaggccagea
cagcaaacgt
tactgcagga
ccgcettgtec
ccagaagaat
gggggagaat

c©gggggggct

Ala

Thr

His

Asp

Lys

425

Leu

Gly

Arg Ala

val

Gln

Ser
395

Sex

Ser
410

Ser

Glu Glu

Gly Ser

Met Lys

cctectgeeg
tgctggegeg
tteatcaagt
acttctcecaa
tagataagtc
ctgacaccat
accatgcocoa
acccagacaa
aagagtgcat
taaaatttca
tcaccaccat

ctgtcaccta

50/86

PCT/US02/32263

Ser Thr Gly Ser Ser

365
Asn Val Thr Cys Ile
380
Gln Cys Sexr Ser @ln

400
Pro Ser Glu Ser Pro
415
Cys Ala Phe Arg Ser
430

Thr Glu Glu Lys Pro

445
Pro Ser
460
cagccaccga gcocgeegtet 60
coctgettete tgegtectgg 120
tccatcgaac tgtgactgte 180
cattcactgg tgcaactgee 240
aaaaacctgc tatgagggga 300
gggeccggeee tgectgecct 360
cagatectgat gctettecage 420
ceggaggega cectggtget 480
ggtgcatgac tgcgcagatg 540
gtgtggecaa aagactctga 600
cgagaaccag ccctggtttyg 660
cgtgtgtgga ggcageoctca 720
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WO 03/031464

teageceoettg
actacategt
ttgaggtgga
acgacattge
ctatacagac
agatcactgyg
tgactgttgt
aagtcaccac
gagactcagg
tgagetgggg
acttcttace
ccccagggag
catctecatc
<210>
<211>

<212>
<213>

34
431
PRT

«<400> 34

Met Arg Ala

1

Asp Ser

Cys Leun

35

His Trp

50

Asp
65

Lys

Lys Ala

Homo

Lys

Asn

Cys

Ser

Ser

ctgggtgate
ctacctgagt
aaacctcatc
cttoctgaag
catctgecctyg
ctttggaaaa
gaagctgatt
caaaatgctg
gggaccccte
ccgtggatgt
ctggatecege
gaaacgggca

agctgtaaga

sapiens

Leu Leu Al

Gly Ser As

20

Gly Gly

Asn Cys

Lys Thr

Thr Asp

85

Thr

Fro

agcgccoacac
cgctcaagge
ctacacaagg
atccgttcea
cectegatgt
gagaattecta
tcccacecggg
tgtgctgetg
gtetgttecc
gcectgaagg
agtcacacca

ccaccecgett

agagactggqg

a Arg Leu

n @lu Leu

Cys Val
40

Lys Lys
55

Tyr Glu

Met Gly

actgettcat
ttaactccaa
actacagcegce
aggagyggcag
ataacgatcc
ccgactatet
agtgtcagca
acccacagtg
tccaaggeeg
acaagccagg
aggaagagaa
tcttgectaat

aagat

Leu Leu Cys

10

His Gln val

25

Ser Asn Lys

Phe Gly Gly

Gly Asn Gly

75

Pro Cys
90

Arg

51/86

PCT/US02/32263

tgattaccca aagaaggagg 780
cacgcaaggyg gagatgaagt 840
tgacacgett gctecaccaca 900
gtgtgcgeag ceatccegga 960
cocagtttgge acaagetgtyg 1020
ctatccggayg cagctgaaga 1080
gcccecactac tacggcectotg 1140
gaaaacagat tcctgecagg 1200
catgactttg actggaattg 1260
cgtctacacg agagtctcac 1320
tggcctggec ctctgagggt 1380
tgtcattttt gecagtagagt 1440

1475
val Leu Val Val Ser

15
Pro 8er Asn Cys Asp
30
Tyr Phe Ser Asn Ile
45
Gln His Cys Glu Ile
60
His Phe Tyr Arg Gly
80
Leu Pro Trp Asn Ser
95

10 AUG 2006



Ala

Gln

Arg

Glu

145

Pro

Phe

Phe

Cys

Cys

225

Arg

Glu

His

Ala

Asn
305

WO 03/031464

Thr

Leu

Arg

130

Cys

Glu

Lys

Ala

Gly

210

Phe

Ser

Asn

Asn

Gln

250

Asp

Val

Gly

115

Pro

Met

Glu

Tle

Ala

195

Gly

Ile

Arg

Leu

Asp

275

Pro

Pro

Leu

100

Leu

Trp

val

Leu

Ile

180

Ile

Ser

BRgp

Leu

Ile

260

Ile

Ser

Gln

Gln

Gly

Cys

His

Lys

165

Gly

Tyx

Leu

Tyr

Agn

245

Leu

Ala

Arg

Phe

Gln

Lys

Tyr

Asp

150

Phe

Gly

Aryg

Ile

Pro

230

Ser

His

Leu

Thr

Gly
310

Thr

His

Val
135

Cys

Gln

Glu

Arg

Ser

215

Lys

Asn

Lys

Lau

Ile

295

Thr

Tyr

Asn

120

Gln

Ala

Cys

Phe

His

200

Pro

Lys

Thr

Asp

Lys

280

Gln

Ser

His

165

val

Asp

Gly

Thr

185

Arg

Glu

Gln

265

Ile

Thr

Cys

Ala

Cys

Gly

Gly

Gln

170

Thr

Gly

Trp

Asp

Gly

250

Ser

Arg

Ile

Glu

52/86

Arg

Leu

Lys

155

Lys

Ile

Gly

Val

Tyr

235

Glu

Ala

Ser

Cys

Ile
315

Arg

Asn

Lys

140

Lys

Thr

Glu

Ser

Ile

220

Ile

Met

Asp

Lys

Leu

300

Thr

Ser

Pro

125

Pro

Pro

Leu

Asn

Val

- 205

Ser

Val

Lys

Thr

Glu

285

Pro

Gly

Asp

110

Asp

Leu

Ser

Arg

Gln
1%0

Thr

Ala.

Tyr

Phe

Leu

270

Gly

Ser

Phe

Ala

Asn

val

Ser

Pro

175

Pro

Tyr

Thr

Leu

Glu

255

Ala

Arg

Met

Gly

PCT/US02/32263

Leu

Arg

Gln

Pro

160

Arg

Trp

Val

Gly

240

Val

His

Cys

Tyr

Lys
320

10 AUG 2905



Glu

val

Ser

Thr

Glo

385

Ala

Pro

WO (3/031464

Asn

Lys

Glu

Asp

370

Gly

Leu

Trp

Ser

Leu

Val

355

Ser

Arg

Lys

Ile

Thr

Ile

340

Thr

Cys

Met

Asp

Arg
420

Asp

325

Ser

Thr

Gln

Thr

Lys
405

Ser

<210>
<211l
<212>
<213>

<400>

35

107

PRT

Mus musculus

35

Asp

Asp

Val

Tyx

Ser

€5

Glu

Ile

Ala

Ser

50

Arg

Asp

Gln

Val

35

Ala

Ser

Phe

Met

Thr

20

TYr

Ser

Gly

Ala

Thr

Ile

Gln

Phe

Thr

Thr

Tyr Leu

Lye Met

Gly asp
375

Leu Thr
390

Pro Gly

His Thr

Gln Ser

Thr Cys

Gln Liys

Leu Tyr
55

Asp Phe
70

Tyr Tyx

Tyr

Glu

Ley

360

Ser

Gly

Val

Lys

Pro

Arg

Pro

40

Ser

Thr

Cys

Pro

Cys

345

Cys

Gly

Ile

Tyr

Glu
425

Ser

Ala

25

Gly

Gly

Leu

Gln

Glu

330

Gln

Ala

Gly

Val

Thr

410

Glu

Ser

10

Ser

Lys

Val

Thr

Gln

53/86

Gln

Gln

Ala

Pro

Serxr

385

arg

Asn

Leu

Gin

Ala

Pro

Ile
75

Leu

Pro

Asp

Leu
380

Trp

vVal

Gly

Ser

Asp

Pro

Ser

60

Ser

Tyx

Lys

Pro
365
Vval
Cly

Ser

Leu

Ala
val
Lys
45

Arg

Ser

Thr

Met

Tyr

350

Gln

Cys

Arg

Ala
430

Ser

Asn

3o

Leu

Phe

Leu

Thr

Thr
335

Trp

Ser

Gly

Phe

415

Leu

Val

15

Thr

Leu

Ser

Gln

Pro

PCT/US02/32263

val

Gly

Lys

Leu

Cys

400

Leu

Gly

Ala

Ile

Gly

Pro

80

Fro

10 AUG 2905
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85

S0

Thr Phe Gly Gln Gly Thr Lys Val Glu Ile Lys

<210>
<211>
<212
<213>

<4 00>

Glu
1

Ser

Tyr

Ala

Lys

65

Leu

Ser

Gly

Val

Leu

Ile

Arg
50

\
cly

Gln

Arg

Thr

<210>
<211>
<212>
<213x»

<400

100

36

120

PRT

Mus musculus

36

Gln Leu Val

Arg Leu Ser
20

His Trp val
35

Ile Tyr Pro

Arg Phe Thr

Met Asn Ser
85

Trp Gly Gly
100

Leu Val Thr
1158

37

120

PRT

Mus musculue

37

Glu

Cys

Arg

Thr

Ile

70

Leu

Asp

Val

Ser

Ala

Gln

Asn

55

Ser

Arg

cly

Ser

105

Gly Gly

Ala Ser
258

Ala Pro
40

Gly Tyr

Ala Asp

Ala Glu

Phe Tyr
105

Ser
120

Gly

10

Gly

Gly

Thr

Thr

Asp

S0

Ala

Leu

Phe

Lys

Arg

Ser

75

Thr

Met

Val

Asn

Gly

Tyr

60

Lys

Ala

Asp

Gln

Ile

Leu

45

Ala

Asn

val

Tyr

Pro

Lys

30

Glu

Asp

Thr

Tyr

Trp
110

95

aly

15

Asp

Trp

Ser

Ala

Tyr
95

Gly

PCT/USO2/32263

Gly

Thr

Val

Val

o

Cys

Gin

Gln Val Thr Leu Arg Glu Ser Gly Pro Ala Leu Val Lys Pro Thr Gln

1

5

10

54/86

15

10 AUG 2006



Thr

Gly

Trp

Leu

65

Val

Cys

Gly

WO 03/031464

Leu

Met

Leu

50

Lys

Leu

Ala

Thr

<210>
<211>
<212>

<213>

<400>

Thr

Ser

35

Ala

Ser

Lys

Arg

Thr
115

38

106
PRT
Mus mugculus

38

Asp Ile Gln

1

Asp

Hie

Asp

Gly

65

Asp

Arg

Trp

Thr

50

Ser

Phe

Val

Tyr

35

Ser

Gly

Ala

Len
20

Val
Asp
Arg
val
Ser
100

Val

Met
Thr
20

Gln
Lys

Thxr

Thr

Thr

Gly

Ile

Leu

Thr

85

Met

Thr

Thr

Ile

Gln

Leu

Glu

Tyr
85

Trp

Trp

Thr

70

Asn

Ile

Val

Gln

Thr

Lys

Ala

Phe
70

Thr

Ile

Trp

55

Ile

Met

Thr

Ser

Ser

Cys

Pro

Ser

55

Thr

cys

Phe

Arg

40

Agp

Ser

Asp

Asn

Ser
120

Pro

Lysa

Gly

40

Gly

Leu

Phe

Ser

25

Gln

Asp

Lys

Pro

Trp
105

Ser

Cys

25

Lys

Val

Thr

Gln

Gly

Pro

Lys

Asp

Ala

20

Tyxr

Thr

10

Gln

Ala

Pro

Ile

Gly
50

55/86

Phe

Ser

Lys

Thr

75

Asp

Phe

Leu

Leun

Pro

Ser

Ser

75

Ser

Ser Len

@ly Lys
45

Agp Tyr

60

Ser Lys

Thr Ala

Asp Val

Ser Ala

Ser Val

Lys Leu
45

Arg Phe
60

Ser Leu

Gly Tyr

Ser

30

Ala

Asn

Asn

Thr

Trp
110

Ser

Gly
30

Trp

Ser

Gln

Pro

Thr

Leu

Pro

Gln

Tyr

Gly

Val
15

Tyr

Ile

Gly

Pro

Phe
95

PCT/US02/32263

Ser

Glu

Ser

val
g0

Tyr

Ala

Gly

Met

Tyr

Ser

Asp

Thr
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Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys

<210>
<211>
<212>
<213>

39
1032
DNA

<400> 39

tcetgecacag
tttbetttaa
cattctegteo
ggggcgetge
ttcaacatce
gtgcagatee
actgeegtgy
gtggtcagtg
cctgaccagg
aacgacacct
agggagtttg
getetetatg
atgggcgact
ctgtggacaa
cceacgeact
gttececgact
dgcccaageca
cacaccagtt
<210>
<211>

<212>
«213>

49
282
PRT
Homo

<400> 40

100

Homo sapiensg

gcagtgectt
geagcaaaag
atctectgagy
tggcactgge
agacatttgg
tgagcegcta
ggaagctgcet
agceactggg
tgtctgeggt
tcaacggaga
ccattgttoe
acgtctacct
tcaatgcggg
gceocacett
gtgcetatga
cggetettee
tcagtgacca

gaactgcag

sapiens

gaagtgctte
gagaaaattg
acatcaccat
agccctactg
ggagaccaag
tgacatecgee
ggacaacctc
acggaacagc
ggacagctac
gocagccatt
cctgecatgeg
ggatgtccaa
ctgcagctat
ccagtggetyg
caggatcgtg
ctttaactte

ctatccagtg

105

ttcagagacc
tecatcaaagg
catctcagga
cagggggecy
atgteccaaty
ctggteocagg
aatcaggatg
tataaggagce
tactacgatg
gtcaggttct
gcccegggag
gagaaatgyg
gtgagaccct
atcceoegaca
gttgcaggga
caggctgect

gaggtgatgc

Ettectteata
atattccaga
tgaggggcat
tgteccectgaa
ccaccctegt
aggtcagaga
caccagacac
gctacctgtt
atggetgega
tcteceggtt
acgcagtagce
gcttggagga
cccagtggte
gegetgacac
tgctycteag
atggcctgag

tgaagtgage

PCT/US02/32263
gactactttt 60
ttcttgacag 120
gaagctgetg 180
gategeagee 240
cagctacatt 300
cagccaccetyg 360
ctatcactac 420
cgtgtacagg 480
gecetgoggyg 540
cacagaggte 600
cgagatcgac 660
cgtcatgttg 720
ateccatecege 780
cacagctaca 840
aggcgecegtt 500
tgaccaactg 960
agecccotoce 1020

1039

Met Arg Gly Met Lys Leu Leu Gly Ala Leu Leu Ala Leu Ala Ala Leu

56/86

10 AUG 2008



Leu

Phe

Gln

Ser

65

Ser

Ala

Asp

Thr

145

Asp

Gln

Ala

Trp

Thr
225

WO 03/031464

Gln

Gly

ITle

50

Hig

Pro

Tyr

VvVal

Thr

130

Glu

Ala

Glu

aly

Thr

210

Ala

Gly

Glu

35

Leu

Leu

Asp

Lys

Asp

115

Phe

Val

Val

Lys

Cys

195

Ser

Thr

Ala

20

Thr

Ser

Thr

Thr

Glu

100

Ser

Asn

Arg

Ala

Trp

180

Ser

Pro

Pro

Val

Lys

Aryg

Ala

Tyr

B85

Arg

Tyr

Arg

Glu

Glu
165

Gly

Tyr

Thr

Thr

Ser

Met

Val

70

His

Tyr

Tyr

Glu

Phe

150

Ile

Leu

val

Phe

His
230

Leu

Ser

Asp

55

Gly

Tyr

Leu

Tyr

Pro

135

Ala

Asp

Glu

Arg

Gin

215

Cys

Lys

Asn

40

Ile

Lys

Val

Phe

Asp

120

Ala

Ile

Ala

Asp

Pro

200

Trp

Ala

Ile

25

Ala

Ala

Lieu

Val

val

105

Asp

Ile

Val

Leu

val

1es

Ser

Leu

Tyr

10

Ala

Thr

Leu

Leu

Ser

S0

TYr

Gly

val

Pro

Tyr

170

Met

Gln

Ile

Asp

57/86

Ala

Leu

Val

Asp

75

Glu

Arg

Cys

Arg

Leu

155

Asp

Leu

Trp

Pro

Arg
235

Phe

Val

Gln

60

Agn

Pro

Pro

Glu

Phe

140

val

Met

Ser

Asp

220

Ile

Aan

Ser

45

Glu

Leu

Leu

Asp

Pro

125

Phe

Ala

Tyr

Gly

Ser

205

Ser

Val

Ile
30

Tyr

val

Asn

Gly

Gln

110

Cys

Ser

Ala

Leu

Asp

190

Ile

Ala

val

i5

Gln
Ile
Arg
Gln
Arg
85

Val
Gly
Arg
Pro
Asp
175
Phe
Arg

Asp

Ala

PCT/US02/32263

Thr

Val

Asp

Asp

BO

Asn

Ser

Agn

Phe

Gly

160

val

ABn

Leu

Thr

Gly
240

10 AUG 2006
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PCT/US02/32263

Met Leu Leu Arg Gly Ala Val Val Pro Asp Ser Ala Leu Pro Phe Asn

245

250

255

Phe Gln Ala Ala Tyr Gly Leu Ser Asp Gln Leu Ala Gln Ala Ile Ser

Asp His Tyr Pro
275

<210>
<211l>
<212>
«213>

2l

678
DNA
Mus

<400> 41
gacatcttge

ttetcotgea
aatggttcte
aggtttagtg
gaagatattg
gggacaaatt
cctggaggat
atgaactggy
aaatctatta
agagatgatt
ggegtttatt
accactctea
<210>
<211l>

<212>
<213>

42

226
PRT
Mus

<400> 42

260

masculus

tgactecagte
gggcecagtea
caaggcttct
gcagtggatc
cagattatta
tggaagtaaa
ccatgaaact
tcegecagtce
attctgcaac
ccaaaagtgce
actgttecag

cagtctce

musculus

280

tcecagecate
gttcgttggce
cataaagtat
agggacagat
ctgteaacaa
agaagtgaag
ctectgtgtt
tccagagaag
acattatgcg
tgtectacctg

gaattactac

265

Val Qlu Val Met Leu Lys

ctgtectgtga
tcaagcatcc
gcttectgagt
tttactctta
agtcataget
cttgaggagt
geetctggat
gggcttgagt
gagtctgtaga
caaatgaceg

ggtagtacet

270

gtccaggaga
actggtatca
ctatgtetgg
geatcaacac
ggcecatteac
ctggaggagg
tcattttecag
gggttgctga
aagégaggtt
acttaagaac

acgactactg

aagagtdagt
gcaaagaaca
gatcecttee
tgtggagtct
gtteggeteyg
cttggtgcaa
taaccactgy
aattagatca
caccatctca
tgaagacact

gggccaaggc

Asp Ile Leu Leu Thr Gln Ser Pro Ala Ile Leu Ser Val Ser Pro Gly

1

5

10

15

Glu Arg Val Ser Phe Ser Cys Arg Ala Ser Gln Phe Val Gly Ser Ser

58/86

60

120

180

240

300

360

420

480

540

600

660

678
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Ile

Lys

Ser

65

Glu

Glu

Cys

Arg

145

Lys

Phe

Thr

Tyr

Val
225

WO 03/031464

His

Tyr

Gly

Asp

Phe

Ser

val

130

Gln

Ser

Thr

Asp

Tyx

210

Ser

<210>
<211

Trp

35

Ala

Ser

Ile

Gly

Gly

115

Ala

Ser

Ile

Ile

Leu

198

Gly

43
450

20

Tyr

Ser

Gly

Ala

Ser

100

Gly

Ser

Pro

Asn

Ser

180

Arg

Ser

Gln

Glu

Asp

85

Gly

Gly

Gly

Glu

Ser

165

Arg

Thr

Thr

Gln

Ser

Asp
70

Tyxr

Thx

Leu

PLke

Lys

150

Ala

Asp

Glu

Tyr

Arg

Met

55

Phe

Asn

val

Ile

135

Gly

Thr

Asp

Asp

Asp
218

Thr

40

Ser

Thr

Cys

Leu

Gln
120

Phe

Leu

Ser

Thr
200

Tyr

25

Asn

Gly

Len

Gln

E@lu

105

Pro

Ser

Glu

Tyr

Lys

185

Gly

Trp

Gly

Ile

Ser

Gln

90

Val

Gly

Asn

Txp

Ala

170

Ser

Vval

Gly

59/86

Ser

Pro

Ile

75

Ber

Lys

Gly

His

Vval

155

Glu

Ala

Tyr

Gln

Pro

Ser

60

Asn

Glu

Ser

Trp

laco

Ala

Ser

Val

Tyr

Gly
220

Arg

45

Arg

Thr

Ser

Val

Met

125

Met

Glu

Val

Tyr

Cys

205

Thr

30

Leu

Phe

Val

Trp

Lys

11¢

Lyse

Asn

Ile

Lys

Leu

180

Ser

Thr

Leu

Ser

Glu

Pro

95

Leu

Leu

Trp

Arg

Gly

175

Gln

Arg

Leu

PCT/US02/32263

Ile

Gly

Ser

80

Phe

Glu

Ser

Val

Ser

160

Arg

Met

Asn

Thr
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<212> DNA
<213> Homo sapiens
<400> 43
gctgeatcag aagaggccat caagcacatc actgtcctte
gectectgee cctgetggeg ctgetggoee tetggggace
tgaaccaaca cctgtgcggc tcacacctgg tggaagotet
gaggcettett ctacacacec aagacccgee gggaggoaga
tggagetggg cgggggcccet ggtgecaggea gectgcageco
tgecagaageg tggcattghg gaacaatget gtaccageat
agaactactg caactagacyg cagcccgcag gcagecccce
agagagabgg aataaagccc ttgaaccage
<210> 44
<211> 110
<212> PRT
<213> Homo sapiens
<400> 44
Met Ala Leu Trp Met Arg Leu Leu Pro Leu Leu
1 5 10
Trp Gly Prc Asp Pro Ala Ala Ala Phe Val Asn
20 25
Ser His Leu Val Glu Ala Leu Tyr Leu Val Cys
35 40
Phe Tyr Thr Pro Lys Thr Arg Arg Glu Ala Glu
50 55
Gln vVal Glu Leu Gly Gly Gly Pro Gly Ala Gly
&5 70 75
Ala Leu @Glu Gly Ser Leu Gln Lys Arg Gly Ile
85 =14
Thr Ser Ile Cys Ser Leu Tyr Gln Leu Glu Asn
100 1056
<210> 45

60/86

PCT/US02/32263

tgccatggec ctgtggatge 60
tgacccageo gcagectttyg 120
ctacctagtg tgcagggaac 1806
ggacctgeag gtggggcagg 240
cttggecctg gaggagtcce 300
ctgctcecte taccagetgg 360
accegecgce tcoectgeoacog 420

450
Ala Leu Leu Ala Leu

15
Gin His Leu Cys Gly
30
Gly Glu Arg Gly Phe
45
Asp Leu Gln Val Gly
60
Ser Leu Gln Pro Leu
80
val Glu Gln Cys Cys
95
Tyr Cys Asn
110

10 AUG 2006
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<211>
<212
<213>

1203
DNA

<400> 45
atgggaggtt

cctetgggat
ccagattggg
ggagacttecg
gctcagggca
tcaggaagac
cagkggaact
tttectgetg
atatcgtcaa
ggattecctag
acaatacecac
acgtgtcctg
ccaatttgte
ctgetgetat
tgtectctac
cetgetcaag
tgcacttgta
tcagtcogtt
tcececcactg
aacatcttga
tga

46

400
PRT

<210>
<211>
<212>
213>

<400> 46

ggtcttccaa
tctttecoga
acttecaacce
ggccagggtt
tattgacaac
agcctactceco
ccacaacatt
gtggcteecag
tettetegag
gaccccetget
agagtctaga
gccaaaattce
ctggttatcg
gocteatett
tteccaggaac
gaacctctat
tteccatecee
tctecetgget
tttggetttc

gtcececttttt

Hepatitis B virus

acctcegacaa
tcaccagtty
caacaaggat
caccccacca
agtgccagea
catctetcea
ccaccaaget
tteoceggaaca
gactggggac
cgtattacag
ctcgtggtgg
geagteccea
ctggatgtgt
cttgttggtt
atcaactacc
gttteectet
atcatcetgg
cagtttacta
agttatatgg

acctctatta

Hepatitis B wvirus

ggcatgggga
gaccctgegt
cactggcooag
cacggecggte
gcgcctecte
cctctaagag
ctgctagatc
gtaaacectg
cctgcaccga
gcggggtttt
acttctctca
acctceaate
ctgeggegtt
cttectggact
agceacgggac
tgttgctgta
getttegeaa
gtgeceatttg
atgatgtgot

ccaattttet

cgaatettte
tcggagccaa
aggcaatcaa
ttttggggtg
ctgtttecac
acagtecatec
ccagagtgag
ttocegactac
acatggagag
tcttgttgac
attttctagg
actcaccaac
ttatcatatt
accaaggtat
catgcaagac
caaaacctte
gattecctatg
ttocagtggtt
attggaggee

tttgtectttyg

PCT/US02/32263
tgtteccaat 60
ctcaaacaat 120
ggtaggagcg 180
gagceceteag 240
caatcggeag 300
tecaggccatg 360
gggcctatat 420
tgtctecacce 480
cacaacatca 540
aagaatecete 600
gggagcaccece 660
ctettgtect 720
cctetteate 780
gttgcccgtt 840
ctgcacgatt 900
ggacggaaac 960
ggagtgggec 1020
cgcagggett 1080
aagtctgtac 1140
ggtatacatt 1200

1203

Met @Gly Gly Trp Ser Ser Lys Pro Arg Gln Gly Met Gly Thr Asn Leu

1

5

16

61/86

15

10 AUG 2006



Ser

Ala

Lys

Pro

65

Ala

Arg

Gln

Gly

145

Ile

Ser

Phe

Trp

Gln
225

WO 03/031464

Val

Phe

Asp

50

Gly

Gln

Asn

Asp

Ala

130

Ser

Ser

Thr

Phe

Trp
210

Asn

Pro

Gly

35

His

Phe

Cly

Arg

Ser

ils

Leu

Ser

Ser

Thr

Leun

185

Thr

Ser

Asn
20

Ala

Trp

Thr

Ile

Gln

100

His

Leu

Ser

Ile

Ser

180

Leu

Ser

Gln

Pro

Asn

Pro

Pro

Leu

85

Ser

Pro

Asp

Gly

Phe

165

Gly

Thr

Leu

Ser

Leu

Ser

Glu

Pro

70

Thr

Gly

Gln

Pro

Thr

150

Ser

Phe

Asn

Pro
230

Gly

Asn

Ala

55

His

Thr

Arg

Ala

Arg

135

val

Arg

Leu

Ile

Phe

215

Thr

Phe

Asn

40

Ile

Gly

Val

Gln

Met

1290

Val

Asn

Thr

Gly

Leu

200

Lieu

Ser

Phe
25

Pro
Lys
Gly
Pro
Pro
105
Gln
Arg
Pro
Gly
Pro
185
Thr

Gly

Asn

Pro

Asp

val

Leu

Ala

a0

Thr

Trp

Gly

val

Amp

170

Leu

ile

Gly

62/86

Asp

Trp

Gly

Leu

75

Ala

Pro

Agn

Leu

Pro

155

Pro

Leu

Pro

Ala

Ser
235

Asp

Ala

60

Gly

Pro

Ile

Ser

TYY

140

Thr

Ala

Val

Gln

Pro

220

Pro

Gln

Phe

45

Gly

Trp

Pro

Ser

Thr

125

Phe

Thr

Pro

Leu

Ser

205

Thr

Thr

Leu

30

Asn

Asp

Ser

Pro

Pro

110

Thr

Pro

Val

Asn

Gln

190

Leu

Cys

Ser

Asp

Pro

Phe

Pro

Val

95

Pro

Phe

Ala

Ser

Met

175

Ala

Asp

Pro

Cys

PCT/US02/32263

Pro

Asn

Gly

Gln

80

Ser

Leu

Gly

Pro

160

Glu

Gly

Ser

Gly

Pro
240

10 AUG 7008
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Pro Ile Cys

Phe Leu Phe

Gln
275

Asp Tyr

Thr Thr

290

Ser

Thr
305

Ser Met

Cys Thr

Trp Glu Trp

Phe Val Glin

355

Ile Txp Met

370

Pro Phe Leu

385

<210>
«21l>
«212>
<213>

47
799
DNA
Homo

<4£00> 47
cgaaccactc

gtecetgete
cccaaccatt
ccagctggec

gtattcattc

Pro Gly

245

Tyr Arg

Trp

Ile
260

Leu Leu Leu

Met Val

280

Gly Leu Pro

Thr Gly Pro Cys

285

Lys

Phe Ser

310

Pro Cys Cys

Ile Pro Ile Ser

325

Pro

Ala Val

340

Ser Arg Phe

FPhe Ala Leu

360

Gly

Met Trp Tyr Trp

375

Gly

Leu Pro Ile

390

Pro Leu

sapiens

agggtcctgt ggacagetea
ctggettttg gectgetetg
ccettatcoceca ggoettttga
tttgacacct accaggagtt

ctgcagaacc cccagacctc

Met Cys Leu

250

Leu Ile Phe

265

Pro Leu

Thr Cys Thr

Thr

Cys Lys

315

Ser Ala

Trp
330

Ser Leu

345

Trp

Ser Pro Thr

Pro Ser Leu

Phe Fhe Cys

395

cetagetgea
cctgecetgg
caacgctatyg
tgaagaagcc

cctetgttte

63/86

Arg Arg Phe

Val
270

Leu Leu

Pro
285

Leu Gly

Ile
300

Pro Ala

Pro Ser Asgp

Phe Ala Arg

Leu
350

Ser Leu

Val Leu

Trp
365

Asn Ile

380

Leu Trp Val

atggctacag
cttcaagagg
ctcogegece
tatatecccaa

tcagagtcta

10 AUG 2006
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Ile
255

Ile

Leu Leu

Thr Ser

Gln

Cly

hsn
320

Gly

Phe
335

Leu

Val Pro

Ser Val

Ser

Leu

Ile
400

Tyr

gctoecggac
gcagtgectt
atcgtctgca
aggaacagaa

ttecgacaco

60

120

180

240

300
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WO 03/031464 PCT/US02/32263
c¢tecaacagy gaggaaacac aacagaaatc caacctagag ctgetecgca tctccoctgcet 360
getecateeag tegtggotgg ageccgtgca gttectcagyg agtgtctteg ccaacagect 420
ggtgtacgge gectcotgaca graacgtcta tgacctcoccta aaggacctag aggaaggcat 480
ccaaacgctg atggggaggc tggaagatgg cagceccccegg actgggcaga tetteaagea 540
gacctacage aagttegaca caaactcaca caacgatgac gcactactca agaactacgg 600
getgetetac tgettcagga aggacatgga caaggtogag acattectge geategtgcea 660
gtgeegetet gtggagggea gectgtggett ctageotgccoe gggtggcatc ccetgtgaccec 720
cteeccagtg cectoctectgg ccctggeagt tgeocactcoca gtgeccacca gectigtecet 780
aataaaatta agttgcatc 799
<210> 48
<211> 217
<212> PRT
<213> Homo sapiens
<400> 48
Met Ala Thr Gly Ser Arg Thr Ser Leu Leu Leu Ala Phe Gly Leu Leu
1 5 10 15
Cys Leu Pro Trp Leu Gln Glu Gly Ser Ala Phe Pro Thr Ile Pro Leu

20 25 30
Ser Arg Pro Phe Asp Asn Ala Met Leu Arg Ala His Arg Leu His Gln
35 40 45
Leu Ala Phe Asp Thr Tyr Gln ¢lu Phe Glu Glu Ala Tyr Ile Pro Lys

50 55 60
Glu Gln Lys Tyr Ser Phe Leu Gln Asn Pro Gln Thr Ser Leu Cys Phe
6h 70 75 80
Ser Glu Ser Ile Pro Thr Pro Ser Asn Arg Glu Glu Thr Gln Gla Lys

85 90 85
Ser Asn Leu Glu Leu Leu Arg Ile Ser Leu Leu Leu Ile Gln Ser Trp
160 105 110
Leu Glu Pro Val Gln Phe Leu Arg Ser Val Phe Ala Asn Ser Leu Val
115 120 125

64/86
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Tyr Gly Ala

130

Glu
145

Gly Ile

Gly Gln

Asn Asp

Lys Asp

i85

Arg Ser Val

210

<210>
<211>
<212>
<213

49
963
DNA
Homo

<400=> 49
atggagacag

gacgtcaggce
gtececggecg
acgeegeggc
caggagtcgyg
cegtgeccay
aaggacaccc
cacgaagacc
aagacaaagc
gtcectgeacc
cteoccagece
gtgtacacce

ctggtcaaag

Ser

Gln

Ile

Asp

180

Met

Glu

Asp

Thr

Fhe

165

Ala

Asp

Gly

sapiens

acacactcet
gagggccceeyg
agtgcttega
cgaaaccgge
tgggcgoggg
cacctgaact
tcatgatete
ctgaggtcaa
cgcgggagga
aggactgget
ccatcgagaa
tgececcateo

gettetateg

Asn
135

Ser

Leu Met

150

Lys Gln

Lieu Leu

Lys Val

200

Ser Cys

215

gttatgggtg
gagcctgegg
cctgetagte
cggggccage
ggccggegayg
cctgggggga
ceggacoccet
gttcaactgg
gecagtacaac
gaatggraayg
aaccatctce
cegggatgag

cagcgacatc

Gly Arg

Thr Tyr

Lys Asn Tyr

185

Glu Thr

Val Tyr Asp Leu

Glu
155

Leu

Ser
1740

Lys

Gly

Phe Leu

Gly Phe

ctgectgetet
ggcagggacg
cgccactgeg
agcectgegc
geggeggteg
cegteagtet
gaggtcacat
tacgtggacyg
agcacgtace
gagtacaagt
aaagccaaag
ctgaccaada

gecgtggagt

65/86

PCT/US02/32263

Leu Lys Asp Leu Glu
140
Asp CGly Ser Pro Arg

160
Phe Asp Thr Asn Ser

175
Leu Leu Tyr Cys Phe
190
Arxrg Ile Val Gln Cys
205

gggttecagg ttccactggt 60
egccageccec cacgcectgce 120
tggectgegy gotectgege 180
ccaggacgge gotgeagecg 240
acaaaacteca cacatgecca 300
teetettece ¢ccaaaacce 360
gogtggtggt ggacgtgage 420
gogtggaggt geataatgeoo 480
gtgtggteag cgtecteacce 540
geaaggtete caacaaagce 600
ggecagcooccg agaaccacaq 660
accaggtcag cctgacctge 720
gggagagcaa tgggcagccg 780
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gagaacaact acaagaccac gocteccegtyg ttggactecyg acggectectt cttcctotac
agcaagctca ccgtggacaa gagcaggtgg cagcagggga acgtcttcte atgetceegtg

atgcatgagg ctctgcacaa ccactacacg cagaagagcc tctccctgtc tccecgggaaa

tga

<210>
<21l>
<212
<213>

<400>

50
320
PRT
Homo

50

Met Glu Thr

1

Gly Ser Thr

Asp Ala Pro

Leu Val
50

Lys Pro

65

Gln Glu

35

Arg

Ala

Ser

His Thr Cys

Val Phe

Leu
115

Thr Pro @lu

130

Glu Val

145

Lys

Lys Thr Lys

sapiens

Asp

Gly

20

Ala

Gly

Val

Thr

Asp

Pro

Cys

Ala

Gly

- B5

Pro

100

fhe

val

Phe

Pro

Pro

Pro

Thr

Asn

Arg

Leu Leu

Val Arg

Thr Pro

Val Ala
55

Ser Ser
70

Ala Gly

Cys Pro

Pro Lys

Cys Val
135

Trp Tyr
150

Glu Glu

Leu Trp

Arg Gly
25

Cys Val
40

Cys Gly

Pro Ala

Ala Gly

Ala Pro

105

Pro Lys

120

Vval Val

Val Asp

Gln Tyr

val

10

Pro

Pro

Leu

Pro

Glu

s0

Glu

Asp

Asp

Gly

Asn

66/86

Leu

Arg

Ala

Leu

Arg

75

Ala

Leu

Thr

val

Val

155

Ser

Leu

Ser

clu

Arg

60

Thr

Ala

Leu

Leu

Ser

140

Glu

Thr

Leu

Leu

Cys

45

Thr

Ala

Val

Gly

Met

125

vVal

Trp

Arg

30

Phe

Pro

Leu

Asp

Gly

110

Ile

Glu

Arg

Val

15

Gly

Asp

Arg

Gln

Lys

95

Pro

Ser

Asp

Asn

Val

PCT/US02/32263

Pro

Arg

Leu

Pro

Pro

80

Thr

Ser

Arg

Pro

Ala

160

Val

10 AUG 2006
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WO 03/031464 PCT/US02/32263
165 170 175

Ser Val Leu Thr Val Leu His Gln Asp Trp Leu Asn Gly Lys Glu Tyr
180 185 130

Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr
195 200 205

Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu
210 215 220

Pro Pro Ser Arg Asp Glu Leu Thr Lys Asn Gln Val Ser Leu Thr Cys
225 230 235 240

Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu Ser
245 250 255

Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp
260 265 270

Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser
275 280 285

Arg Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala
280 285 300

Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Lye

305 310 315 320
<210> 51

<211> 107

<212> PRT

<213> Homo sapiens
<400> 51
Asp Ile Gln Met Thr Gln Thr Pro Ser Thr Leu Ser Ala Ser Val Gly

1 5 10 15

Asp Arg Val Thr Ile Ser Cys Arg Rla Ser Gln Asp Ile Asn Asn Tyr
20 25 30

Leu Asn Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile
35 40 45

67/86



WO 03/031464

Tyr Tyr Thr
50

Ser Gly Ser
65

Agp Asp Phe

Thr Phe Gly

<210> 52
<211l> 107
<212> PRT

Ser

Gly

Ala

Gln
100

Thr

Thr

Thx

B5

Gly

<213> Mus musculus

<400> B2

Asp Ile Gln
1

Asp Arg Val

Leu Asn Trp
35

Tyr Tyr Thr
50

Ser Gly Ser
65

Glu Asp Ile

Thr Phe Gly

<210> 53
«211l> 118
<212 PRT
<213> Homo

Met

Thr

20

Tyr

Ser

Gly

Ala

Qly
100

Thr

lle

Gln

Thr

Thr

Thr

85

Gly

sapliens

Leu

Asp

70

Tyr

Thr

Gln

Ser

Gln

Leu

Asp

70

TyTr

Thr

His

55

Tyr

Phe

Lys

Thr

Cysg

Lys

His

55

TYyr

Phe

Lys

Ser

Thr

Cys

Val

Thr

Arg

Pro

40

Ser

Ser

Cys

Leu

Gly

Leu

Gln

Glu
105

Ser

Ala
25

Asp

Gly

Leu

Gln

Glu
105

val

Thr

Gln

20

val

Ser

10

Ser

Gly

Val

Thr

Gln

90

Ile

68/86

Pro

Ile

75

Gly

Lys

Leu

Gln

Ile

Pro

Ile

75

Gly

Lys

1 0 AUG 2006
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Ser Arg Phe Ser Gly
60

Ser Ser Leu Gln Pro
B0

Asn Thr Leu Proc Trp
95

Ser Ala Ser Leu Gly
15

Agsp Ile Asn Asn Tyr
30

Val Lys Leu Leu Ile
45

Ser Arg Phe Ser Gly
60

Ser Asn Leu Glu Gln
80

Asn Thr Leu Pro Trp
85



WO 03/031464

<400> 53
Gln val Gln
1

Ser Val Lys

Leu Ile Glu
35

Gly val Ile
50

Lys Gly Arg
65

Met Glu lLeu

Ala Brg Arg
Thr Leu Val
115
<210> 54
<211> 119
<212> PRT

Leu

val
20

Trp

Val

Ser

Asp

100

Thr

Val

Ser

Val

Pro

Thr

Ser

85

Gly

Val

<213> Mus musculus

<400> 54

Gln Val Gln Leu Gln

1

5

Ser val Arg Val Ser

20

Leu Ile Glu Trp Val

35

Gly Val Ile Tyr Pro

50

Gln

Cys

Arg

Gly

Leu

70

Leu

Asn

Ser

Gln

Cys

Lys

Gly

Ser

Lys

Gln

Ser

55

Thr

Arg

Tyr

Ser

Ser

Lys

Gln

sexr
55

Gly

Ala

Ala

40

Gly

Val

Ser

Gly

Gly

Ala

Arg

40

aly

Ala

Ser

25

Pro

Gly

Rep

Glu

Trp
105

Ala

Ser

25

Pro

Gly

Glu

10

Gly

Gly

Thr

Glu

Asp

20

Phe

Glu

1o

Gly

Gly

Thy

69/86

val

Gln

Aszn

Ser

75

Thr

Ala

Leu

Tyr

Gln

Asn

Lys

Ala

Gly

Tyr

60

Thy

Ala

Tyx

val

Ala

Gly

Tyr

Lys

Phe

Leu

45

Asn

Asn

Val

Trp

Gly

P.'_ne

Leu

45

Asn

Pro

Thr

30

Glu

Glu

Thr

Tyr

Gly
110

Pro

Thr

30

Glu

Glu

Gly
15

Asn

Trp

Lys

Ala

Phe

95

Gln

Gly
15

Asn

Trp

Lys

PCT/US02/32263

Ser

Tyr

Ile

Phe

Tyr

80

Cys

Gly

Thr

Tyr

Ile

Phe
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Lys Gly Lys ala

65

Met Gln

Ala Arg

Thr Leu

<210
<211>
<212

Leu

Arg

Val
115

55
214
PRT

<213> Home

<400>

55

Ser

Asp
100

Thr

Thr

Ser

85

Gly

Val

sapiens

Asp Ile Gln Met

1

Asp Arg

Leu Asn

Tyr Tyr
50

Ser Gly
65

Asp Asp

Thr Phe

Pro Ser

Thr ala
130

val

Txp
35

Thr

Ser

Phe

Gly

Val

115

Ser

Thr
20

Tyr

Ser

Gly

Ala

Gln

100

Phe

val

Thr

Ile

Gln

Thr

Thr

Thr

85

Gly

Ile

Val

Leu Thr Val Asp

70

Leu Thr Ser Asp

Asn

Ser

Gln

Ser

Gln

Leu

Asp
70

Thr

Phe

Cys

Tyx

Ala

Thr

Cys

Lys

His

55

Tyr

Phe

Lys

Pro

Leu
135

Gly

Pro

Arg

Pro

40

Ser

Thr

Cys

val

Bro

120

Leu

Trp
105

Ser

Ala

25

Gly

Gly

Leu

Gln

Glu

105

Ser

Asn

Lys Ser Ser Thr Thr

Asp
S0

Phe

Thr

10

Ser

Lys

Val

Thr

Gln

90

val

Asp

Asn

70/86

75

Ser Ala Val Tyr

Ala Tyr Trp Gly

Leu

Gln

Ala

Pro

Ile

75

Gly

Lys

Glu

Phe

Ser

Asp

Pro

Ser

60

Ser

Agn

Arg

Gln

Tyr
140

Ala

Ile

Lys

45

Arg

Ser

Thr

Thr

Leu

125

Pro

110

Ser

Asn

30

Leu

Phe

Leu

Leu

Val

110

Lys

Arg

Ala

Phe

95

Arg

Val

15

Agn

Leu

Ser

Gln

Pro

55

Ala

Ser

Glu

10 AUG 2006
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Tyxr
80

Cys

Gly

Gly

TyT

Ile

Gly

Pro

80

Trp

Ala

Gly

Ala
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Lys Val
145

Glu Ser

Ser Thr

Ala Cys

Phe Asn
210

<2105
«211>
<212>

Gln

Val

Leu

Glu

185

Arg

56
448
PRT

<213> Homo

<4005
Gln val
1

Ser Val

Leu Ile

Gly val
50

Lys Gly
65

Met Glu

Ala Arg

56

Gln

Lys

Glu

35

Ile

aArg

Leu

Arg

Trp

Thr

Thr

180

Val

Gly

Lys

Glu

165

Lieu

Thr

Clu

saplens

Leu

Val
20

Trp

Tyr

val

Ser

Bsp
100

Val

Ser

Val

Pro

Thr

Ser

85

Gly

val

150

Gln

Ser

His

Cys

Gln

Cys

Arg

Gly

Leu

70

Leu

AED

Asp

Asp

Lys

Gln

Ser

Lys

Gln

Ser

55

Thr

Arg

Tyr

Asn

Ser

Ala

Gly
200

Gly

Ala

Ala

40

Gly

val

Ser

Gly

Ala

Lys

Asp

185

Leu

Ala

Ser

25

Pro

Gly

Asp

Glu

Trp
105

Leu

Agp

170

Tyx

Ser

Glu

i0

Gly

Gly

Thr

alu

Asp

Phe

71/86

Gln

155

Ser

Glu

Ser

Val

Tyr

Gln

Asn

Ser

75

Thr

Ala

Ser

Thr

Lys

Pro

Liys

Ala

Gly

TyE

Thr

Ala

Tyr

Gly

Tyx

His

val
2085

Lys

Phe

Leun,

45

Asn

Agn

val

Trp

Asn

Ser

Lys

120

Thr

Pro

Thr

30

Glu

Glu

Thr

Gly
11¢

Ser

Leu

175

val

Lys

Gly
15

Asn

Trp

Lys

Ala

Phe

95

Gln

PCT/US02/32263

Gln

160

Ser

Tyr

Ser

Ser

Tyr

Ile

Phe

Tyr

80

cys

Cly

10 AUG 2006



Thr

Pro

Gly

145

Asn

Gln

Ser

Ser

Thr

225

Ser

Arg

Pro

Ala

Val
305

Tyr

Thr

WO 03/031464

Leu

Leu
130

Cys

Ser

Ser

Ser

Asn

2190

val

Thr

Glu

Lys

290

Ser

Lys

Ile

Val

115

Ala

Leu

Gly

Ser

Leu

185

Thr

Thr

Phe

Pro

val

275

Thr

val

Cys

ser

Thr

Pro

vVal

Ala

Gly

180

cly

Lys

Cys

Leu

Glu

260

Lye

Lys

Leu

Lys

Lys

Val

Ser

Lys

Leu

165

Leu

Thr

Val

Pro

Phe

245

Val

Phe

Pro

Thr

Val

325

Ala

Ser

Ser

Asp

150

Thy

Gln

Asp

Pro

230

Pro

Thr

Agn

Arg

Val

3lo

Ser

Lys

Ser

Lys

135

YL

Ser

Ser

Thr

Lys

215

Cys

Pro

Cys

Trp

Glu

285

Leu

Asn

Gly

Ala

120

Ser

Phe

Gly

Leu

Tyr

200

Lys

Pro

Lys

val

Tyr
280

Glu

Lys

Gln

Ser Thr

Thr Ser

Pro Glu

val His

170

Ser Ser
185

Ile Cys

Val Glu

Ala Pro

Pro Lys

250

Val val

265

Val Asp

Gln Tyr

Gln Asp

Ala Leu

330

Pro Arg

72/86

Lys

Gly

Pro

155

Thr

val

Asn

Pro

Clu

235

Asp

ABp

Gly

Asn

Trp

315

Pro

Glu

Gly

Qly

140

val

Phe

Val

val

Lys

220

Leu

Thr

val

Val

Ser

300

Leu

Ala

Pro

Pro

125

Thr

Thr

Pro

Thr

Asn

205

Ser

Leu

Leu

Ser

Glu

285

Thr

Asn

Pro

Gln

Ser

Ala

Val

Ala

vVal

1s0

Cys

Gly

Met

Hig

270

val

Tyr

Gly

Ile

Val

Val

Ala

5er

Val

175

Pro

Liys

Asp

Gly

Ile

255

Glu

Arg

Lys

G@lu
335

Tyr

PCT/US02/32263

Phe

Leu

160

Leu

Ser

Pro

Lys

Pro

240

Ser

Asp

Asn

Val

Glu

320

Lys

Thr

10 AUb 2006
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Pxo
i55

Leu Pro

Leu val

370

Cys

Ser Asn

385

Gly

Agp Ser Rsp

Ser Arg Trp

Ala His

435

Leu

<210>
<211l
<212>
<213>

57
8540
DNA
Homo

<400> 57
gacgtegegg

aggccgagyce
ggagaatggg
atggttgctg
gactttecac
ggggagcctg
agttattaat
gttacataac
acgtcaataa
tgggtggact
agtacgcceoco

atgaccttat

340

Ser Arg

Lys

Gly

Gln Pro

Asp

Phe

Glu

Glu Leu

360

Tyr Pro

175

Asn Asn

390

Ser
405

Gly

Gln
420

Gln

Asn His

gapiens

cegcteotagg
ggcctcggee
cggaactggg
actaattgag
acctaggttge
gggactttce
agtaatcaat
ttacggtaaa
tgacgtatgt
atttacggta
ctattgacgt

aggactttce

Phe

Gly

Tyr

Phe Leu

Asn Val

Thr Gln

440

cctecaaaaa
tctgcataaa
cggagttagyg
atgeatgett
tgactaattg
acaccctaac
tacggggtea
tggcccgect
teccatagta
aactgececac
caatgacggt

tacttggeag

345

Thr Lys Asn

Ser Asp Ile

Thxy
395

Lys

Sex
410

Tyr Lys

Phe
425

Ser Cys

Lys Ser Leu

agcctectca
taaaaaaaat
ggegggatgg
tgeatacttc
agatgcatgc
tgacacacat
ttagtteata
ggctgaccge
acgccaatag
ttggeagtac
aaatggcccg

tacatctacg

73/86

PCT/US02/32263
350
Gln Val Ser Leu Thr
365

Ala val Glu Trp Glu
380
Thr Pro Pro Val Leu

400
Leu Thr Val Asp Lys

415
Ser Val Met His Glu
430
Ser Leu Ser Pro Gly
445

ctacttctgg aatagctcag 60
tagtcageea tgcatgggge 120
geggagttag gggogggact 180
tgectgetgy ggagectggg 240
tttgeatact tcetgeocotget 300
tccacagaat taattccect 360
gcccatatat ggagtteege 420
ccaacgacce ccgeccattg 480
ggactttcca ttgacgtcaa 540
atcaagtgta tecatatgcca 600
cctggcatta tgecccagtac 660
tattagtcat cgetattacce 720
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atggtgatge
tttecaagte
gactttccaa
cggtgggagg
catcacagat
ctceccaggtg
tetgtottca
tgoetgetga
ctocaatcgg
agcctcagea
tgcgaagtca
tgttgaattce
ggcegtgata
gtttgececect
taataaaatg
ggggtggage
geggtggget
acgtcaatga
ttectacttyg
ggcagtacat
ccattgacgt
gtaacaacte
taagcagagc
atgggttgga
aagggcccat
gcecetgyget
ggcgecctga
tcecetcagea

aacgtgaate

ggttttggea
tccacceecat
aatgtcgtaa
tctatataag
ctctcaccat
cacgatgtga
tettecegee
ataacttcta
gtaactccca
geaccctgac
cccatcaggyg
agatcegtta
tctacgtatg
ccccegbgec
aggaaattgce
aggacagcaa
ctatggaacc
cggtaaatgg
gcagtacate
caatgggegt
caatgggagt
cgocecattg
tgggtacgte
geccteoateott
cggtcttecoe
gectggtecaa
ccageggogt
gcgtggtgac

acaagcccag

gtacatcaat
tgacgtcaat
caactccgeo
cagagctggg
gagggtececco
tggtaccaag
atctgatgag
tcoccagagag
ggagagtgtc
gctgagcaaa
cetgageteg
acggttacca
atcagcetceg
tteettgace
atcgecattgt
gggggaggat
agctgggget
cecegectgygce
tacgtattag
ggatageggt
ttgttttage
acgcaaatgg
ctcacattca
getetteetkt
cetggeacee
ggactactte
gcacacctte
cagtgccctee

caacaccaag

gggegtggat
gggagtttgt
ccattgacge
tacgtgaacc
getecagetee
gtggaaatca
cagttgaaat
gccaaagtac
acagagcagg
gecagactacyg
ccegtcacaa
actacctaga
actgtgectt
ctggaaggtg
ctgagtaggt
tgggaagaca
cgacagctat
attatgcccea
teategetat
ttgactcacyg
accaaaatca
gecggtaggcg
gtgatcagca
gtogetgttg
tecteocaaga
cecgaaccdg
ceggetgtee
agcagettgyg

gtggacaaga

74/86

ageggtttga
tttggcacca
aaatgggcgy
gtcagateoge
tggggeteet
aacgtacggt
ctggaactgc
agtggaaggt
acagcaagga
agaaacacaa
agagcttecaa
ctggattcgt
ctagttgeea
ccactceceac
gteattctat
atagcaggca
gcecaagtacg
gtacatgace
taccatggtg
gggattteca
acgggacttt
tgtacggtgg
ctgaacacag
ctacgegtgt
geacctctgy
tgacggtgtc
tacagtccte
gcacceagac

aagecagagec

PCT/US02/32263
ctecacgggga 780
aaatcaacgg 840
taggcgtgta 900
ctggagacge 960
gctgcetctgyg 1020
ggetgeacca 1080
ctetgttgtyg 1140
ggataacgece 1200
cagcacctac 1260
agtctacgce 1320
caggggagag 1380
gacaacatge 1440
gcecatectgtt 1500
tagtecetttee 1560
tectggggggt 1620
tgectggggat 1680
cccectattyg 1740
ttatgggact 1800
atgeggtttt 1860
agtctccace 1920
ccaaaatgte 1980
gaggtctata 2040
accogtogac 2100
cgectagcacco 2160
gagcacageg 2220
gtggaactca 2280
aggactctac 2340
ctacatctge 2400
caaatcttgt 2460
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gacaaaacte
tteetettee
tgcgtggtgy
ggcgtggagg
cgtgtggtea
tgcaaggtcet
gggecagcecce
aaccaggtca
tgggagagca
gacggctecet
aacgtettet
ctectecetgt
tcgtgacaac
gcecagecate
ccactgtect
ctattetggg
ggcatgetgg
cccgatecec
aattttaaca
agacagtgtt
gactectaag
gectgattee
goaggagceca
ctgacatagt
caaacttgac
gttogaccat
gacctacect

tettecagtgg

acacatgcce
ccccaaaace
tggacgtgag
tgcataatge
gcgtecteac
ccaacaaagce
gagaaccaca
gecctgacctg
atgggcagcce
tettecteta
catgectecgt
ctcegggtaa
atgcggcegt
tgttgtttge
ttectaataa
gggtggggtg
ggatgeggtyg
agctttgctt
ccaattcagt
ctetgeacag
ccagtgagtg
gtagagccac
gggcagagca
tgtgttggga
ggcaatccta
tgaactgcat
ggcctecget

aaggtaaaca

accgtgccea
caaggacacc
ccacgaagac
caagacaaag
cgtecetgeac
ccteococcagee
ggtgtacacc
cctggtcaaa
ggagaacaac
cagcaagcta
gatgcatgag
atgaggatcc
gatatctacg
ccetoececy
aatgaggaaa
gggcaggaca
ggctctatgg
ctcaakttet
agttgattga
ataaggacaa
geacageatt
accttggtaa
tataaggtga
gettggatag
gcgtgaaggc
catcgecgtyg
caggaacgag

gaatctggtyg

gcacctgaac
ctcatgatct
cctgaggtea
ccgegggagg
caggactggc
cccatcgaga
ctgcccooeat
ggcttctatce
tacaagacca
accgtggaca
gctetgcaca
gttaacggtt
tatgatcecage
tgectteett
ttgecategea
gcaaggggga
aaccagctgg
tatttgeata
gcaaatgegt
acattattea
ctagggagaa
gggcecaatet
ggtaggatca
cttggacage
tggtaggatt
tccecaaaata
ttcaagtact

attatgggta

75/86

teectgggggg
ccecggaccec
agttecaactg
agcagtacaa
tgaatggcaa
aaaccatcte
cccgggatga
ccagcgacat
cgectocagt
agagcaggtg
accactacac
accaactacc
ctegactgtg
gaccctggaa
ttgtctgagt
ggattgggaa
ggctcgacag
atgagaaaaa
tgccaaaaag
gagggagtac
atatgettgt
gctcacacag
gttgctecte
tcaaggectge
ttatcecege
tggggattgyg
tccaaagaat

ggaaaacctg

PCT/US02/32263
accgtcagtce 2520
tgaggtcaca 2580
gtacgtggac 2645
cagcacgtac 2700
ggactacaag 2760
caaagccaaa 2820
gctgaccagg 2880
cgeegtggag 2940
getggactec 3000
gcagcagggyg 3060
gcagaagagc 3120
tagactggat 3180
ccttetagtt 3240
ggtgccactc 3300
aggtgtcatt 3360
gacaatageca 3420
cgetggatcet 34890
aaggaaaatt 3540
gatgctttag 3600
ccagagctga 3660
catcaccgaa 3720
gatagagagg 3780
acatttgett 3840
gatttecgege 3900
tgccatcatg 3960
caagaacggda 4020
gaccacaace 4080
gttcteoecatt 4140
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cctgagaaca
gaaccacgcac
gaacaaccgg
taccaggaag
gaatttgaaa
gaataccecag
gtctacgaga
tcatgeattt
ttctagttge
tgecacteee
gtgteattet
caatagcagg
tagetttget
accaattcayg
tctetgeaca
gecagtgagt
cgtagageca
agggcagagc
ttgtgttggg
tececggeeget
ctctgatgec
cgacctgtece
cacgacggge
gctgctattyg
gaaagtatcc
cccattegac
tettgtegat
ggccaggcte

ctgettgeccg

atcgacettt
gaggagctca
aattggcaag
ccatgaatca
gtgacacgtt
gegtectete
agaaagacta
ttataagacc
cagccatctyg
actgtcettt
attetggggy

catgctggag

tctcaattte
tagttgattyg
gataaggaca
ggcacageat
caccttggta
atataaggtg
agcttggatc
tgggtggaga
gecgtgttec
ggtgccectga
gttccttgeg
ggcgaagtgce
atcatggcetyg
caccaagega
caggatgatc
aaggcgegca

aatatcatgg

aaaggacaga
ttttettgee
taaagtagac
accaggecac
tttecceagaa
tgaggtccag
acaggaagat
atgggacttt
ttgtttgcece
cctaataaaa
gtggggtggy
atgcggtggg
ttatttgcat
agcaaatgeg
aacattatte
tctagggaga
agggccaatc
aggtaggatce
gatecctctat
ggctattegg
ggctgtcage
atgaactgca
cagctgtgcet
¢ggggcagga
atgcaatgcg
aacatcgeat
tggacgaaga
tgceccgacgg

tggaaaatgyg

attaatatag
aaaagtttgyg
atggtttgga
cttagactet
attgatttgg
gaggaaaaag
gctttcaagt
tgctggettt
cteoceoecaty
tgaggaaatt
goaggacage
ctctatggaa
aatgagaaaa
ttgecaaaaa
agagggagta
aatatgcttyg
tgctecacaca
agttgeteet
ggttgaacaa
ctatgactgg
gcaggggcegce
ggacgaggca
cgacgttgte
tcetectgtea
gcggcetgeat
cgagagagca
gcatcaggyy
cgaggatcte

cegettttet

76/86

ttcteagtag
atgatgcett
tagteggagg
ttgtgacaag
ggaaatataa
gcatcaagta
tetetgetce
agatcagcct
cectteottga
geategeatt
aagggggagyg
ccagotgggy
aaaggaaaat
ggatgettta
cccagagetg
tcatcacega
ggatagagag
cacatttget
gatggattge
gcacaacaga
ccggttette
gcgcggetat
actgaagegg
tetcaccttyg
acgettgate
cgtactcgga
ctcgegccag
gtegtgacce

ggatteateg

PCT/US02/32263
agaactcaaa 4200
aagacttatt 4260
cagttetgtt 4320
gatcatgcag 4380
acttctceca 4440
taagtttgaa 4500
cctcctaaay 4560
cgactgtgee 4620
ccetggaagg 4680
gtctgagtag 4740
attgggaaga 4800
ctegagetac 4860
taattttaac 49520
gagacagtgt 4580
agactcctaa 5040
agcctgatte 5100
ggcaggagcce 5160
tectgacatag 5220
acgcaggttec 5280
caatcggetg 8340
ttgtcaagac B400
cgtggectgge 5460
gaagggactg 5520
ctectgocga 5580
cggctacetg 5640
tggaagccgg 5700
ccgaactgtt 5760
atggcgatge 5820
actgtggeeg 5880
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o

getgggtgtyg
gettggegge
cgcagegeat
cgaaatgacc
cttctatgaa
gcgeggggat
tggttacaaa
ttctagttgt
gateccegteg
cegeteacaa
aatgagtgag
acetgtegtg
ttgggegetce
gagcggtatce
caggaaagaa
tgetggegtt
gtcagaggtg
ccctegtgeg
cttcgggaag
tcgttegete
tatccggtaa
cagccactgyg
agtggtggece
agccagttac
gtageggtgg
aagateocttt
ggattttggt

gaagttttaa

gcggaccget
gaatgggetg
cgccttetat
gaccaagega
aggttggget
cteatgetgg
taaagcaata
ggttbgtcea
agagettgge
tteccacacaa
ctaactcaca
ccagctgeat
tteegettee
agctcactea
catgtgagca
tttccatagg
gcgaaacceg
ctetcetgtt
cgtaggcgett
caagctgggc
ctatecgtett
taacaggatt
taactacggc
ctteggaaaa
tttttetgtt
gatecttttet
catgagatta

atcaatctaa

atcaggacat
accgettect
cgccttettg
cgcocaacct
teggaategt
agttecttege
geatcacaaa
aactcatcaa
gtaatcatgg
catacgagce
ttaattgegt
taatgaatcg
tegeteactg
aaggcggtaa
aaaggccagc
cteegecece
acaggactat
ccgacectge
tctcaatget
tgtgtgcacy
gagtccaace
agcagagcga
tacactagaa
agagttggta
tgecaagcagce
acggggtetg
tcaaaaagga

agtatatatg

agcgttgget
cgtgectttac
acgagttett
gccatracga
tttoegggac
ccacgccaac
tttcacaaat
tctatcttat
tcatagctgt
ggagcataaa
tgcgetcact
gceaacgoge
actegetgeg
tacggttate
aaaaggecag
ctgacgagcea
aaagatacca
cgettacegg
cacgetgtag
aaccecccgt
cggtaagaca
ggtatgtagg
ggacagtatt
gctettgatce
agattacgeg
acgctcagtg
tetteaccta

agtaaacttg

77/86

acccegtgata
ggtategecg
ctgageggga
gatttcgatt
gecggetgga
ttgtttattg
aaagcatttt
catgtetgga
ttectgtgtg
gtgtaaagcce
gccegettte
ggggagaggce
cteggtegtt
cacagaatca
gaaccgtaaa
tcacaaaaat
ggcgtttcec
atacctgtece
gtatctecagt
tecageccogac
cgacttateg
cggtgctaca
tggtatctge
cggcaaacaa
cagaaaaaaa
gaacgaaaac
gatcctttta

gtctgacagt

PCT/US02/32263
ttgetgaaga 5940
cttecegatt 6000
ctetggggtt 6060
ceacegeocge 6120
tgatccteca 6180
cagcttataa 6240
tttcactgea €300
tegeggeege 6360
aaattgttat 6420
tgaggtgect 6480
cagicgggaa 6540
ggtttgcgta 6600
cggetgegge 6660
ggggataacg 6720
aaggeccgcgt 6780
cgacgctcaa 6840
cctggaaget 6900
gcetttetee 6960
teggtgtagyg 7020
cgetgegecet 7080
ccactggeag 7140
gagttettga 7200
gebetgetga 7260
accaccgetyg 7320
ggatctcaag 7380
tcacgttaag 7440
aattaaaaat 7500
taccaatgct 7560
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taatcagtga
teccegtegt
tgatacegey
gaagggccga
gttgceggga
ttgetacagy
cocaacgatce
teggtectee
cagcactagca
agtactecaac
cgtcaatacyg
aacgttette
aacecacteyg
gagcaaaaac
gaatactcat
tgageggata
ttcececgaaa
<210>
<211>

<212>
<213>

58

DNA
Mus

<400> 58
gacgtecgegg

aggccgagge
ggagaatggg
atggttgctg
gactttceac
ggggagectyg
agttattaat

gttacataac

9209

ggcacctate
gtaéataact
agaceccacge
gcgecagaagt
agctagagta
catecgtgatg
aaggcgagtt
gatcgttgte
taattctctt
caagtcatte
ggataatacc
ggggcgaaaa
tgcacccaac
aggaaggcasa
actcttectt
catatttgaa

agtgccacct

masculus

cecgetetagg
ggcoeteggeco

cggaactggg

actaattgag
acctggttge
gggactttce
agtaatcaat

ttacggtaaa

tcagegatet
acgatacggg
tcaccggcte
ggtcctgeaa
agtagttcge
tcacgctegt
acatgatcec
agaagtaagt
actgtcatgce
tgagaatagt
gcgecacata
ctctcaagga
tgatcttcag
aatgcegcaa
tttecaatatt

tgtatttaga

ccteocaaaaa
tectgeataaa
cggagttagg
atgeatgett
tgactaattg
acaccctaac
tacgaggtca

tggeccgect

gtctattteg
agggcttacc
cagatttatc
ctttatcege
cagttaatag
cgtttggtat
ccatgttgtyg
tggcegeagt
catcecgtaag
gtatgeggeg
gcagaacttt
tcttaceget
catcttttac
aaaagggaat
attgaagcat

aaaataaaca

agectectea
taaaaaaaat
ggcgggatgg
tgeatactte
agatgeatgce
tgacacacat
ttagttcata

ggctgaccdc

78/86

ttcatccata
atctggccce
agcaataaac
cteceatccag
tttgegecaac
ggettecattc
caaaaaagcg
gttatcacte
atgettttet
acecgagttge
aaaagtacte
gttgagatcce
ttteoaccage
aagggcgaca
ttatcagggt

aataggggtt

ctacttctgy
tagtcageca
geggagttag
tgectgetgg
tttgecatact
tccacagaat
geccatatat

ccaacgacec

PCT/US02/32263
gttgcectgac 7620
agtgctgeaa 7680
cagccagceg 7740
tctattaatct 7800
gttgttgeca 7860
agctceccggtt 7920
gttagetect 7880
atggttatgg 8040
gtgactggtg  B10D
tettgecegg 8160
atcattggaa 8220
agttegatgt B280
gtttctgggt 8340
cggaaatgtt 8400
tattgtctea B460
ccgegeacat 8520

8540
aatagctcag 60
tgecatgaggge 120
gggcgagact 180
ggagcotgag 240
tctgectget 300
taatteccect 360
ggagtteocge 420
cegeecatty 480
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acgtcaataa
tgggtggact
agtacgeccee
atgaccttat
atggtgatge
tttecaagte
gactttcecaa
cggtgggagg
catcacagat
gcttcagtea
geatecteocag
cactggttee
ctggettcetyg
acaatcagca
aacccacccea
tctgtettea
tgcectgetga
ctccaategy
agcctoagea
tgcgaagtcea
tgttgaattce
ggcegtgata
gtttgoceet
taataaaatg
ggggtggggce
geggtggget
acgtcaatga
ttecetacttg

ggcagtacat

tgacgtatgt
atttacggta
ctattgacgt
gggactttce
ggttttggca
tccaccceat
aatgtcegtaa
tctatataag
ctctcactat
taatgtccag
gggagaaggt
agcagaagce
gagtccctgt
gagtggaggc
cgttcggagg
tettecegeoe
ataacttcta
gtaactccea
gcaccctgac
cceateaggy
agatcegtta
tctacgtatyg
cegccogtgec
aggaaattgc
aggacagcaa
ctatggaacc
cggtaaatag
gcagtacate

caatgggegt

tcceatagta
aactgcccac
caatgacggt
tacttggecag
gtacatcaat
tgacgtcaat
caactcegec
cagagctagyg
ggattttcag
aggacaaatt
cacaatgact
aggatcctce
tocgetteagt
tgaagatgcet
ggggaccaag
atctgatgag
tcececcagagayg
ggagagtgtce
gctgagcaaa
cctgageteg
acggttacca
atcagcecteg
ttccttgace
atcgeattgt
gggggaggat

agetggggete

ccegectygyce

tacgtattag

ggatageggt

acgccaatag
ttggcagtac
aaatggcccg
tacatctacg
gggcegtggat
gggagtttgt
ccattgacgce
tacgtgaacce
gtgcagatta
gttectetece
tgcagggceca
cccaaacccet
ggcagtgggt
gccacttatt
ctggaaatca
cagttgaaat
gccaaagtac
acagagcagg
geagactacg
ccegtcacaa
actacctaga
actgtgeett
ctggaaggtg
ctgagtaggt
tgggaagaca
cgacagctat
attatgccca
teategetat

ttgactcacg

79/86

ggactttcca
atcaagtgta
cctggeatta
tattagtecat
accqggtttga
tttagcacca
aaatgggegg
gtcagatege
tcagectteceot
agtcteceage
gctcaagtgt
ggatttatge
ctgggactte
actgecagca
aacgtacggt
ctggaactgce
agtggaaggt
acagcaagga
agaaacacaa
agagcttcaa
ctggattecgt
ctagttgcca
ccactececac
gtecatteatat
atagcaggeca
gcecaagtacg
gtacatgacc
taccatggtg

gggatttcea

PCT/US02/32263
ttgacgtcaa 540
tcatatgcea 600
tgccecagtac 660
cgctattacce 720
cteacgegga 780
aaatcaacgg 840
taggecgtgta 900
ctggagacgc 860
gctaateagt 1020
aatcctgtet 1080
aagttacatc 1140
cacatccaac 1200
ttactetcte 1260
gtggactagt 1320
ggctgcacca 1380
ctectgttgtyg 1440
ggataacgce 1500
cagcacctac 1560
agtctacgece 1620
caggggagag 1680
gacaacatgc 1740
gceatotgtt ig00
tgtocttteeo 1880
tctggggggt 1920
tgctgaggat 1980
ccecctaktg 2040
ttatgggact 2100
atgeggtttt 2160
agtctceace 2220

10 AUG 2006



WO 03/031464

ccattgacgt
gtaacaactc
taagcagagc
atgggttgga
gtacaactge
tgcaaggott
ggtcggggee
cagaagttca
cagctoagea
tacggeggtg
éctagcacca
ggcacagcgg
tggaactcag
ggactctact
tacatctgea
aaatcttgtg
ccgtecagtcet
gaggtcacat
tacgtggacg
agcacgtace
gagtacaagt
aaagccaaag
ctgaccaaga
gecegtggagt
ctggacteceg
cagcagggga
cagaagagcoc

agactggatt

caatgggagt
cgccccattg
tgggtacgtce
geccotcatett
agcagectgg
ctggetacac
tggaatggat
aaggcaaggc
gcctgacatce
actggtactt
;gggcccatc
ccetgagetg
gcgeoctgac
ccetcageag
acgtgaatca
acaaaactca
tcetetteee
gcgtggtggt
gcgtggaggt
gtgtggteag
gcaaggtcte
ggcagccacg
accaggtcag
gggagagcaa
acggctaoctt
acgtottete
tctcectgte

cgtgacaaca

ttgtkttgge
acgcaaatgg
ctcacatteca
gctetteoctt
ggctgagety
atttaccagt
tggagctatt
cacattgact
tgaggactet
caatgtetygg
gghtcttecaee
cectggtcaag
cagcggcegtg
cgtggtgace
caagcccage
cacatgccca
¢ccaaaaccee
ggacgtgage
geataatgece
cgtecteacce
caacaaagec
agaacgacag
cetgacctge
tgggcageeyg
cttectetac
atgcoteegtg
tcecgggtaaa

tgecggeegtg

accaaaatca
gcggtaggeg
gtgatcagca
gtegetgtig
gtgaagcctyg
tacaatatge
tatceccggaa
gcagacaaat
geggtetatt
ggcgcaggga
ctggecaccoct
gactacttcc
cacaccttcc
gtgeocteoea
aacaccaagg
cegtgeccag
aaggacaccc
cacgaagacc
aagacaaagce
gtecectgeace
ctcececageee
gtgtacaccc
ctggtcaaag
gagaacaact
agcaagctca
atgcatgagg
tgaggatcecg

atatctacgt

80/86

acaggacttt
tgtacggtgg
ctgaacacag
ctacgeogtgt
gggccteagt
actgggtaaa
atggtgatac
cecteoccageac
actgtgeaay
ccacggtcac
cctceaagag
ccgaaceggt
cggctgtect
geagcetiggyg
tggacaagaa
cacctgaact
tecatgatctce
ctgaggtecaa
cgegggagga
aggactggct
ccatcgagaa
tgceceoecate
gettetatee
acaagaccac
cegtggacaa
ctectgeacaa
ttaacggtta

atgatcagce

PCT/US02/32263
ccaaaatgte 2280
gaggtctata 2340
accegbegac 2400
cctgteccag 2460
gaagatgtce 2520
acagacacct 2580
ttcctacaat 2640
agectacatg 2700
ategacttac 2760
cgtctctgea 2820
cacctectggg 2880
gacggtgteg 2940
acagtecectea 3000
cacccagacce 3060
agcagageccc 3120
cctgggggga 3180
ccggaccect 3240
gttcaactgyg 3300
geagtacaac 3360
gaatggcaag 3420
aaccatctec 3480
ccgggatgag 3540
cagcgacatc 3600
gectoeecgtg 3660
gagcaggtag 3720
ccactacacyg 3780
ccaactacct 3840
tegactgtac 3900
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cttetagttyg
gtgccactec
ggtgtcattc
acaatagcag
getggatcte
aggaaaatta
atgctttaga
cagagetgag
atcaccgaag
atagagaggg
catttgette
atttecgegece
gccatcatgg
aagaacggag
accacaacct
tteteecatte
gaactcaaag
agacttattg
agttctgttt
atcatgcagg
cttetcecayg
aagtttgaag
ctcctaaage
gactgtgcet
cetggaaggt
tectgagtagg
ttgggaagac
tcgagetact

aattttaaca

cocageceatet
cactgtectt
tattetggyg
geatgetggg
ccgateoceoca
attttaacac
gacagtgtte
actcctaagce
cctgattceg
caggagceag
tgacatagtt
aaacttgacg
ttegaccatt
acctacecctg
cttcagtgga
ctgagaagaa
aaccaccacy
aacaaccgga
accaggaagc
aatttgaaag
aatacccagg
tctacgagaa
tatgecatttt
tctagtigee
gcecactecoca
tgtcattcta
aatagcaggc
agctttgett

ccaatteagt

gttgtttgee
tcctaataaa
ggtggggtgg
gatgcggtgag
gctttgette
caattcagta
tctgeacaga
cagtgagtgyg
tagagccaca
ggcagagecat
gtgttgggag
geaatcctag
gaactgeatc
gecteegete
aggtaaacaqg
tegaccttta
aggagctcat
attggcaagt
catgaatcaa
tgacacgttt
cgtceotctet
gaaagactaa
tataagacca
agccatetgt
ctgteocttte
ttetgggggy
atgctgggga
ctcaatttct

agttgattga

cctececegt
atgaggaaat
ggcaggacag
gctctatgga
tcaatttett
gttgattgag
taaggacaaa
cacagcatte
ccttggtaag
ataaggtgag
c¢ttggatage
cgtgaagget
gteogeegtgt
aggaacgagt
aatctggtga
aaggacagaa
tttcttgeca
aaagtagaca
ccaggecace
ttecccagaaa
gaggtccagg
caggaagatg
tgggactttt
tgtttgecce
ctaataaaat
tggggtggay
tgcggtggge
tatttgeata

gcaaatgegt

81/86

gecettecttg
tgcatcgeat
caagggggay

accagctagg

atttgrcataa
caaatgegtt
cattattcag
tagggagaaa
ggccaatctyg
gtaggatcag
ttggacagct
ggtaggattt
cccaaaatat
tcaagtactt
ttatgggtag
ttaatatagt
aaagtttgga
tggtttggat
ttagactctt
ttgatttggg
aggaaaaagg
ctttcaagtt
gciggcttta
tcececegtge
gaggaaattg
caggacagca
tctatggaac
atgagaaaaa

tgccaaaaag

PCT/US02/32263
accctggaag 3960
tgtctgagta 4020
gattgggaag 4080
gctegacage 4140
tgagaaaaaa 4200
gccaaaaadq 4260
agggagtacce 4320
tatgettgte 4380
cteacacagg 4440
ttgectcetea 4500
cagggetgeg 4560
tatcecceget 4620
ggggattgge 4680
ccaaagaaty 4740
gaaaacctgyg 4800
tctcagtaga 4860
tgatgcctta 4920
agtcggagyge 49B0
tgtgacaagg 5040
gaaatataaa 5100
catcaagtat 5160
ctctgeteee 5220
gatcageetce 5280
¢ctteottgac 5340
catcgecattg 5400
agggggagga 5460
cagetgggge 5520
aaggaaaatt 5580
gatgctttag 5640
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agacagtgtt
gactcetaag
gectgattee
gcaggagcca
ctgacatagt
cgcaggttct
aateggetge
tgtcaagacc
gtggctggece
aagggactgg
tcctgecgag
ggctacetge
ggaagccggt
cgaactgttce
tggcgatgcce
ctgtggcecag
tgetgaagag
tccegatteg
ctggggtteg
accgeecgect
atcctecage
gcttataatg
teactgeatt
geggecgega
attgttatce
ggggtgcecta
agtcaggaaa

gttigegtat

ctctgcacag
ccagtgagtyg
gtagagccac
gggcagagca
tgtgttggga
ceggeogott
tectgatgcey
gacctgtceg
acgacgggcg
ctgctattgg
aaagtatceca
ccattogace
cttgtegate
geccaggetca
tgcttgecega
ctgggtgtyg
cttggcgdcyg
cagegeateg
aaatgaccga
tctatgaaag
gcggggatcet
gttacaaata
ctagttgtgg
teccegtcgag
gctcacaatt
atgagtgagc
cctgtegtge

tgggegetet

ataaggacaa
gcacagecatt
accttggtaa
tataaggtga
gettggatbeg
gggtggagag
ccagkgtEcey
gtgccctgaa
ttecttgege
gecgaagtgece
tcatggctga
accaagogaa
aggatgatet
aggcgegeat
atatcatggh:
cggaccgeta
aatgggctga
ccttetateg
ccaagcgacg
gttgggette
catgctggag
aagcaatage
tttgtecaaa
agcttggegt
ccacacaaca
taactcacat
cagetgeatt

toogettect

acattattca
ctagggagaa
gggecaatct
ggtaggatca
atcctctatg
gctattegge
getgteageg
tgaactgeag
agectgtgetc
ggggcaggat
tgcaatgcgg
acatecgeatc
ggacgaagag
gcccgacggé
ggaaaatggac
tcaggacata
cegetteacte
ccttettgac
cccaacctge
ggaatogttt
ttettegece
atcacaaatt
ctcatcaate
aatcatggtce
tacgagcegy
taattgogtt
aatgaategg

cgctcactga

82/86

gagggagtac
atatgettgt
gctcacacag
gttgetecte
gttgaacaag
tatgactggg
caggggcgec
gacgaggcag
gacgttgtea
ctoctgteat
cgactgecata
gagagagcac
catcaggggce
gaggatcteg
cgettttetg
gcgttggcta
gtgetttacg
gagttettet
catcacgaga
Ecegggacge
accccaactt
tcacaaataa
tatcttatceca
atagetgttt
aagcataaaq
gcgctcactg
ccaacgegey

ctegetgoge

PCT/US02/32263
ccagagetga 5700
catcaccgaa 5760
gatagagagg 5820
acatttgett 5880
atggattgca 5940
cacaacagac 6000
cggttetttt 6060
cgeggetate 6120
ctgaagcggy 6180
ctecacctitge 6240
cgcttgatcce 6300
gtacteggat 6360
tegegeecage 6420
tegtgaccea 6480
gattecatcga 6540
cccgtgatat 6600
gtatcgeege 6660
gagcgggact 6720
tttegatteco 6780
cggctggatg 6840
gtttattgea 6900
agecatttttt 6960
tgtctggate 7020
cctgtgtgaa 7080
tgtaaagecet 7140
ceccgetttec 7200
gggagaggcg 7260
teggtegttce 7320
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ggctgcggeg agecggtatcea
gggataacgc aggaaagaac
aggccgogtt getggegttt
gacgetcaag tcagaggtgyg
ctggaagete cctegtgege
cctktcteee ttegggaage
cggtgtaggt cgttegetec
gectgegeett atceggtaac
cactggcage agccactggt
agttcttgaa gtggtggceet
ctctgetgaa gccagttace
ccaccgetgg tageggtgat
gatctcaaga agatecetttg
cacgttaagg gattttgghbc
akttaaaaatg aagttttaaa
accaatgett aatcagtgag
ttgectgact ceccgtegtg
gtgetgecaat gatacogega
agccagcecgg aagggecgag
ctattaattg ttgceogggaa
ttgttgeccat tgctacaggc
gcteeggtte ccaacgatea
ttagetectt eggtecteeg
tggttatgge agractgeat
tgactggtga gtactcaacc
cttygccegge gtcaatacgg
tcattggaaa acgttcetteg
gttcgatgta acccactegt

tttctgggtyg agcaaaaaca

gctcactcaa
atgtgagcaa
ttecatagge
cgaaacccega
tcteetgtteo
gtggogettt
aagctggget
tatcgtettyg
aacaggatta
aactacggct
ttcggaaaaa
ttttttgttt
atctttteta
atgagattat
tcaatctaaa
gcacctatct
tagataacta
gacccacget
cgeagaagtg
gctagagtaa
atcgtggtgt
aggcgagtta
atocgttgtea
aattctetta
aagtcattct
gataataccg
ggdcgaaaac
gcacccaact

ggaaggcaaa

aggcggtaat
aaggccagca
tecegeeccoe
caggactata
cgaccetgece
cteaatgcete
gtgtgcacga
agtccocaacce
gcagagcgag
acactagaag
gagttggtag
gcaagcagca
cggggtcetga
caaaaaggat
gtatatatga
cagcgatctyg
cgatacggga
caccggetee
gtcctgeaac
gtagttcgee
cacgcetegte
catgatccee
gaagtaagtt
ctgteatgce
gagaatagtyg
cgccacatag
tectecaaggat
gatcttecage

atgccgcaaa

83/86

acggttatcce
aaaggceagyg
tgacgageat
aagataccag
gcttacegga
acgctgtagg
acceceegtt
ggtaagacac
gtatgtagge
gac;gtattt
ctecttgatec
gattacgoge
cgeteagbagy
cttecacctag
gtaaacttgg
tctatttegt
gggcttacca
agatttateca
tttatcecgee
agttaatagt
gtttggtatyg
catgttgtge
ggccgeagty
atcegtaaga
tatgcggega
cagaacttta
cttacegety
atettttact

aaagggaata

PCT/US02/32263
acagaatcag 7380
aaccgtaaaa 7440
cacaaaaatc 7500
gcegttitcecee 7560
tacetgtccg 7620
tatctcagtt 7680
cagcccgace 7740
gacttatcge 7800
ggtgctacag 7860
ggtatectgcg 7920
ggcaaaéaaa 7980
agaaaaaaag 8040
aacgaaaact 8100
atccttttaa 8160
tctgacagtt 8220
tcatccatag 8280
tetggeccca 8340
gcaataaacc 8400
tecatcocagt 8460
ttgegeaacg 8520
gctteattea 8580
aaaaaagcgg — B640
ttatcactea 8700
tgottttety 8760
cegagttget 8820
aaagtgctca 8880
ttgagatcca 8940
tteaccagey 9000
agggcgacac 2060
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aatactcata ctcttccttt ttcaatatta ttgaagcatt tatcagggtt

gagcggatac atatttgaat gtatttagaa aaataaacaa ataggggtte

WO 03/031464
ggaaatgttg
attgtcteat
cgcgeacatt tcoccccecgaaaa gtgecacct
<210> 58
<211> 384
<212> DNA
<213> Mua musculus
<400> 59
atggattttc aggtgcagat tatcaacttec ctgctaatca
agagggcaaa ttgttctectc ccagtcteoeca gecaatcctgt
gtcacaatga cttgcaggdc cagctcaagt gtaagttaca
cecaggateet cocecccaaacc ctggatttat gccacatcca
gtteogetteca gtggeagbgg gtetgggact teottactete
getgaagatg ctgeocactta ttactgecag cagtggacta
ggggggacca agctggaaat caaa
<210> 60
<211~ 128
<212> PRT
«213> Mus musculus
<400> 60
Met Asp Phe Gln vVal Gln Ile Ile Ser Phe Leu
1 5 10
vVal Ile Met Ser Arg Gly Gln Ile Val Leu Ser
20 25
Leu Ser Ala Ser Pro Gly Glu Lys Val Thr Met
358 40
Ser Ser Val Ser Tyr Ile His Trp Phe Gln Gln
50 55
Pro Lys Pro Trp Ile Tyr Ala Thr Ser Asn Leu
65 70 75
Val Arg Phe Ser Gly Ser @ly Ser Gly Thr Ser

84/86

gtgetteocagt
ctgeatetce
tccactggtt
acctggectte
tcacaatcag

gtaacccace

Leu Ile Ser

Gln Pro

30

Ser

Thr Cys

45

Lys Pro

60

Gly

Ala SBer Gly

Tyr Ser Leu

cataatgtce
aggggagaag
ccagcagaag
tggagtcecet
cagagtggag

cacgttegga

Ala
15

Ser

Ala Ile

Ala Ber

Ser Ser

Val Pro

B8O

Thr Ile

9120

9180

9209

60

120

180

240

300

360

384
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65

20

PCT/US02/32263

95

Ser Arg Val Glu Ala Glu Asp Ala Ala Thr Tyr Tyr Cys Gln Gln Trp

100

105

110

Thr Ser Asn Pro Pro Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys
115

<210
«21l>
«212>
<213>

6l

420
DNA
Mus

<400> 61
atgggttgga

gtacaactge
tgcaaggectt
ggtcggggec
cagaagttca
cagctcagea
tacggeggtyg
<210>
<211>

«212>
<213>

62

140
PRT
Mus

<400> 62

Met Gly Trp

1

Val Leu Ser

Pro Gly Ala

35

Thr Ser Tyr

540

Glu Trp Ile

65

musculus

geoctecatctt
agcagcctgg
ctggctacac
tggaatggat
aaggcaaggc
gectgacate

actggtactt

musculusg

Ser Leu
5

Gln Val

20

Sexr Val

Asn Met

Gly Ala

Ile

Gln

Lys

Ile

120

gctettectt
ggctgagety
atttaccagt
tggagctatt
cacattgact
tgaggactct

caatgtetgg

Leu Leu

Leu Gln

Met Ser

40

Trp Val

Tyr Pro

70

gtegetgttg
gtgaagcctg
tacaatatgc
tatcceggaa
geagacaaat
goggtetatt

ggcgeaggga

Phe Leu Val

1o

Gln
25

Pro Gly
Cys Lys Ala
Gln Thr

Lys

Gly Asn Gly

75

§5/86

125

ctacgegtgt
gggcctcagt
actgggtaaa
atggtgatac
cctcocageac
actgtgcaag

ccacggteac

Ala Val Ala

Ala Glu Leu

20

Ser Gly Tyr

45

Pro
60

Gly Arg

Asp Thr Ser

cctgteccag
gaagatgtcc
acagacacct
ttectacaat
agcctacatg
atcgacttac

cgtetctgea

Thr
15

Vval Lys

Thr Phe
Gly

Leu

Asn
80

Tyr

60

120

180

240

300

360

420
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@Gln Lys Phe Lys Gly Lys

85

Thr Ala Tyr Met Gln Leu
100

Tyr Tyr Cys Ala Arg Ser
115

Val Trp Gly Ala Gly Thr
130

Ala Thr Leu

Ser Ser Leu
108

Thr Tyr Tyr
120

Thr Val Thr
135

PCT/US02/32263

Thr Rla Asp Lys Ser Ser Ser

1Y

95

Thr Ser Glu Asp Ser Ala Val

110

Gly Gly Asp Trp Tyr Phe Asn

Val Ser Ala

86/86

140

125
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